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943 
Sutton Coldfield, 154, 197, 284, 267, 803 
Swansea, 345, 885, 871, 907, 
Swedish Telegraph Administration, 29, 197 
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Humpage, Jacques and Pedersen, 722 
Improved Electric Glow Lamp, 461 
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Roundhay and District Electric Supply, 383 

Royles, 72 

St. Austell and District Electric Lighting 
and Power, 424 

St. Stephen’s Electrical Syndicate, 200 

Sandycroft Foundry, 500 
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Btat. 687, 980 

Cape Electric Tramways—404 

Castner Electrolytic Alkali—500 (U. S. A.) 
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tg. 580, Stat. 722, 875 
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Haren astern Extension, Australasia and China 
1 ru 911, ров and Swan 
At) 201, 424, 465, 
(Edmundson; 8 | Electricity Corporation) 621, 
723, (Folkestone Eleotricity Supply) 947, 
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THe ways of magistrates are often mysterious and their 
humour past comprehension. Mr. Prowpen, at the Maryle- 
bone Police Court, on Tuesday, raised an inexplicable laugh 
by the remark that the electric light seemed to have flitted 
over the parish with the fitfulness and brilliancy of summer 
lightning: one never knew when it was coming." All 
because the Metropolitan Electric Supply Co. had not been 
able at all times to meet the enormous demand for current. 
He thought the company's explanations as to failure during 
the past year exculpated them from blame, but all the same 
he ordered the company to pay £1. 5s., and 10 guineas costs, 
on the original summonses to which they had pleaded guilty. 
Contrast this with the fate of the London Electric Supply 
Corporation at the Southwark Police Court on the same day. 
Mr. PauL TAwon, without indulging in irrelevant jocularity, 
admitted the company's plea of force majeure and dismissed 
the summonses. At the Greenwich Police Court the same 
company advanced the same plea, but the magistrate reserved 
his decision until the 4th prox. 

— 

ТнЕ new Tramways and Light Railways Association, which 
enjoyed its inaugural dinner at the Hotel Cecil last Wednesday, 
should prove a valuable centre of tramway and kindred 
interests—and incidentally of electric traction—in this country. 
About two hundred members and guests assembled at the 
feast, which was under the presidency of Sir CHARLES 
Rivers Wilsons, G.C.M.G., C.B. There was а leaven of 
electrical men, including several well-known consultants, 


ä (RECAP) 


manufacturers and trolley tramway engineers; but there 
were also present many tramway men to whom the 
trolley wire is as yet an unfamiliar thing. Ere long the little 
leaven shall have leavened the whole lump. We wish the 
association every success, and rejoice that it has been promised 
already the hearty co-operation of the Institution of Elec- 
trical Engineers in safeguarding the interests of electrio 
traction. In the newly-formed association we perceive the 
embryo of what should become a powerful and useful public 
body. | 


WirH regard to the question of overhead wayleaves for 
telephone wires on the Bedford Estate, referred to in our last 
issue, we learn that the matter is even more serious than 
might appear at first sight. We are able to state that 
it is no exaggeration on the part of the National Tele- 
phone Co. to describe the payments demanded by the 
ground landlord as prohibitive, and if the two parties 
to the dispute cannot come to terms the result may be 
a serious diminution of telephonic facilities in the metro- 
polis. The Bedford Estate covers a small but important 
district to the north of the Strand, including one or two 
theatres (whose loss on being deprived of their telephones will 
not be slight) and several publishing houses and other 
business premises; and north of Oxford-street, the residents in 
Russell-square, Tavistock-square, Gordon-square, Woburn- 
square, Great Russell-street and part of Gower-street are 
tenants of the Duke or Beprorp. In fact, from 700 to 1,000 
subscribers are directly interested in the dispute, and, in 
addition, considerable alterations may be necessitated in the 
lines of other subscribers which pass over the estate on 
their way to the exchange, as a similar payment for way- 
leave is also demanded on these. The simplest and most 
reasonable solution of the way-leave difficulty would be for 
the Post Office, the Corporation of London, the London 
County Council, and the National Telephone Co. to arrive at 
an agreement permitting the latter to lay underground 
wires. The only result of the destruction of the company’s 
business, so far as the Post Office is concerned, would be the loss 
of an important source of revenue to that department, for the 
sums received as telephone royalties go far towards diminish- 
ing the telegraph deficit; and as to the other authorities, in 
hampering the company's operations, they are doing their best 
to prevent that fair competition they profess to be so anxious 
to secure. In any case, the campaign against the company 
has been commenced too soon, for the Post Office telephone 
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system is not yet in operation; and those who are now 
deprived of the National Telephone Co.’s service will be 
entirely without telephonic communication of any sort for 
some months at least. 

Ir any individual, hard to please or otherwise, was disap- 
pointed in Sir WILLIAM Preecer’s ‘‘ James Forrest lecture 
on Monday last, he certainly must have felt abundantly com- 
pensated by the impromptu word-battle between the lecturer 
and Sir Freperick BmawwELL, which took place after the 
discourse was over. Sir FREDERIcE, іп a smart little speech 
seconding the vote of thanks, uttered his well-known formula 
that he was tired of hearing it said" that this country was 
behind the world in electrical engineering. The blame for 
this tardy progress lay not with engineers, but with those who 
had passed a facetious Act of Parliament, in 1882, styled— 
he believed—an Act for the Encouragement of Electrical 


Enterprise.” 
— 


Tnt evil in this Act chiefly lay in the clause permitting a 
local authority to compel the sale of any electrical under- 
taking after 21 years, at a price which should take no account 
of past or future profits. He had described this Act to 
American engineers, when he was in the United States, and 
had been laughed at for his pains—it was perfectly incredible 
to them that such an insane Act could exist in any civilised 
country. Nor did the Act of 1888 much improve matters ; it 
only extended to 42 years the period that might elapse before 
the local authority could seize the undertaking. To these 
caustic strictures upon our electric lighting legislation, Sir 
WiLLiAM Preece retorted that Sir Freperick was utterly 
wrong ; no better Act than the Electric Lighting Act (1882) 
was ever passed. Sir WꝭILLIAM did not say why; and his 
apse dixit made the audience titter without convincing it. He 
went on io say that the Act was modelled upon the Tramways 
Act (1870), which had the same 21 years’ purchase" clause. 
And if ever a tramway company and a local authority were in 
dispute as to this clause, they were sure to appoint Sir 
Freperick as arbitrator. 

— 

Deticious as undoubtedly was the humour of this home 
thrust at the famous BRAMwELL decision, it was hardly fair to 
Sir Frepsricx. When acting as arbitrator on a matter 
connected with the 21 years’ purchase clause, he is not called 
upon to decide whether that clause is iniquitous or radiantly 
beneficent ; his plain and simple duty is to interpret the text 
of the clause as it stands, It is ludicrous therefore to blame 
Sir Frepertck BRAUwELL. for the unjust conditions of the 
Tramways Act (1870), because, forsooth, he will not close his 
professional eyes to their clear and undoubted meaning. No 
one, we venture to think, would more heartily concur in the 
abolition of these purchase-clause conditions than would Bir 


Freperick himself. 


Mz. CauPBELL Swinton’s article on “ Electrical Conductors 
and Dirt,” in another column of this issue, offers a fresh 
reason for the householder to insist upon the switches for his 
electric lamps being placed in the proper position. Mr. Swinton 
has found, by observation in his own office, that “ flexible,” 


charged to a potential of 200 volts, will attract dust to a 
greater exteht than when it 1з at a lower or at zero potential. 
Most modern supply networks are now on the three-wire 
system with the neutral wire earthed ; consequently, if switch 
lamp holders are eschewed and the switches placed before the 
flexible cord (i. e., to the station side of it) and on the outer 
(unearthed) wire, as they should be, all parts of the cord 
remain at zero potential until the lamp is switched on, and 
resume this value as soon as it is switched off again. Mr. 
Swinton’s suggestion that, on systems not intentionally 
earthed, all single-pole switehes should be placed on the more 
positive of the two wires, owing to the greater surface leakage 
on the negative conductor, is also an excellent recommenda- 
tion. It is not new, however, for it was suggested in our 


correspondence columns five years ago. 
қ). 000 —— 


The Royal Society of Victoria.—Prof. Kernot has been 
elected president of the Royal Society of Victoria. 

Institution of Electrical Engineers Conversazione.— We are 
officially informed that the annual conversazione will this year 
be held on Tuesday, June 26th, in the Natural History Museum, 
South Kensington. 

The Institution of Mechanical Engineers.—The annual 
dinner, which was arranged to take place on April 25, has 
been postponed to Wednesday, June 27, when it will form part 
of the summer meeting. 


South Western Polytechnic.—A university extension course 
of five lectures on The Direct Current Motor" is to be 
given by Prof. C. A. Carus-Wilson, M.A., on Mondays at 
8.30 p.m , commencing May 7. 

The Zipernowski-Déri Patent.—Among the forthcoming 
legal actions set out elsewhere, it will be seen that Mr. Rücker 
is appealing against Mr. Justice Farwell's judgment in the case 
of Rücker v. London Electric Supply Corporation (Ltd.). 


An American Physical Laboratory Burnt Down.—The 
physical laboratory of Lehigh University, Pa., one of the 
largest and best equipped in the United States, was burned 
to the ground on the 6th inst., and all its scientific apparatus 
destroyed. The loss is estimated at $200,000. 

Personal.— Major R. E. B. Crompton, of the Electrical 
Engineers (R. E.) Volunteers, has been granted the temporary 
rank of Major in the army while serving with the volunteers 
section in South Africa. Second-lieutenants H. F. Bigge 
and F. P. Williams, also of the Electrical Engineers, have 
been appointed temporary Second-lieutenants in the army 
under similar conditions. 


Cable Interruptions :— Date of Interruption. 


Latakia—Cyprus ..... in q June 21, 1899 
Cayenne Pinhieros ... ....... ........................ Oct. 11, 1899 
Tantier— Tarifa EE Jan. 3, 1900 
Paramaribo— Cayennn % Feb. 16, 1900 
Ceara—Maranhamnmnmnmnmn . . Feb. 20, 1900 
Рага — Mai ananas. . . Mar. 2, 1900 
Möôle- St. Nicolas— Cap Haitien Mar. 7, 1900 
Trinidad Demerara e VAI A Mar. 50, 1900 
Manil le 8 April 9, 1900 


Industrial Progress in Siam. — The American Consul- General 
stationed at Bangkok, in a communication to his Government 
on the industrial development of Siam states that most of the 
rice and teak mills in the country are equipped with electric 
light plants. All but one of these plants were furnished by 
English firms. He suggests that street transportation in 
Bangkok offers opportunities for the introduction of light- 
running vehicles. The workmanship and material must be of 
unexceptionable quality to meet the climate, which changes 
very quickly from extremely wet to hot and dry. 

Iron and Steel Institute.— The annual meeting of the 
Institute will be held at the Institution of Civil Engineers, 
Great George-street, Westminster, on Wednesday and Thurs- 
day, May 9 and 10, commencing each day at 10.30 a.m. 
Among the Papers down for reading are: The Manufacture 
and Application of Water-Gas, by Carl Dellwik (Stockholm); 
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The Solution Theory of Iron," by Baron Н. von Jiiptner 
<{Donawitz, Austria); and Iron and Phosphorus,” by J. E. 
Stead, F.I.C. (Middlesbrough) Members who desire to par- 
ticipate in the discussion can have copies of Papers forwarded 
week in advance. Visitors can also obtain tickets on 
application. 

Municipal Electric Supply in Vienna.—The city of Vienna, 
which has hitherto been supplied with electricity by a com- 
pany, is now to have iis own municipal station, and the 
contract for building this has been awarded to the Austrian 
Schuckert Co., which is also to build a power station for the 
municipal electric tramways. The latter will contain five 
units of 8,000 н.р each and the former three units of similar 
size, with room for extensions embracing three and one more 
unit respectively. The tramway station is to be running by 
the middle of the year 1901, and to be completed by the end of 
that year; and the station for general supply should also be 
completed by then or soon after. A loan of £1,250,000 is to 
be obtained for the purpose. 


German Patents Statistics. During the year 1899 21,080 
patents were applied for. compared with 20,080 in 1898 and 
18,347 in 1897. Of these 7,480 were awarded after examination 
by the Patent Office, the corresponding number during last 
year having been 5,570. Thus, while the number of applica- 
tions only increased by 8'7 per cent., the number of successful 
applications increased by 38:4 per cent. During the year, 
5,171 patents have expired or become void, and the total 
number of patents in force is 22,198. The increase in the 
number of patents awarded is chiefly marked in the case of 
electrical apparatus and machinery. 265 patents were awarded 
in this class in 1898, and 439 in 1899. Patents granted to 
foreigners are also on the increase. United States leads the 
way with 722, England follows with 554, France 474, Austria- 
Hungary 372, Sweden and Norway 99, and Russia 85. 


Eighty-Mile Electrical Transmission in Canada.— Тһе Elec- 
trical World and Engineer, of New York, states that the works 
of the Showinigan Water and Power Co., by means of which 
the power developed from the Showinigan Falls will be trans- 
mitted to Montreal, a distance of 80 miles, will shortly be 
completed. These works consist of a canal and the necessary 
flumes, &c., for developing 80,009 m.r., which can be readily 
increased to 75,000 н.р, if required. The line will run 
along the Great Northern Railway to Jolliette; thence to 
the island of Montreal by an aerial line, and into the city, 
By reason of the low cost of generation at the Falls, and the 
studied economy in transmission, it is anticipated that the 
company wil be able to deliver power in Montreal at very 
moderate prices. Initially only 5,000 н.р. will be delivered, 
which will be increased as required. 


International Tramways Congress.—It is announced that an 
international congress on tramways will be held in Paris 
from Sept. 10 to 18, under the auspices of the Permanent 
International Union of Tramways. Particulars may be ob- 
tained from the general secretary (Mr. F. Nonnenberg), 85, 
Rue Potagére, Brussels, or from the secretaries of the Paris 
International Assembly, 5, Henrietta-street, W.C. The con- 
gress will include in its programme the questions of heating 
of carriages, brakes, electrical traction, &c., and proposes to 
go thoroughly into the question of tariffs. Of the 272 tram- 
way companies—or officials—who constitute the ordinary 
members of the union, it is stated that not one is British, 
while Turkey is represented, and even the Philippine Islands 
contribute one member. Among the 140 extraordinary mem- 
bers, other than tramway companies, there are only five 
British engineering firms! 


Wireless Telegraphy.— Various accounts have been circu- 
lated as to the cause of the removal of the wireless telegraph 
installation between the South Foreland lighthouse and the 
Goodwin lightship. As à fact, the installation was erected 
over & year ago chiefly for purposes of demonstration, and 
it can justly be claimed that it has proved the practical 
utility of the Hertzian system for signalling to lighthouses 
and lightships. As it appears that the Trinity House 
authorities had no funds at their disposal to purchase the 
instruments, and Marconi's Wireless Telegraph Co. requires 


the services of its assistants elsewhere, the company removed 
the installation a few weeks ago. Some assistants are being 
sent out to Honolulu to erect instruments for communi- 
cating between the islands of the Sandwich Islands group. 
The American company recently formed has, we are informed, 
no connection with Marconi’s Wireless Telegraph Co., which 
still owns Mr. Marconi’s American patents. | 


Obituary.— We regret to announce the death of Sir Francis 
Marindin, K.C.M.G., which took plaee on Saturday last at 3, 
Hans-crescent, S. W. The deceased, who was at the time of 
his death 62 years of age, was well known to our readers as 
an inspector, on behalf of the Board of Trade, of railways and 
tramways, including of course those worked electrically. His 
name will also be remembered in connection with the inquiries 
conducted in the early days with regard to the development of 
electric lighting companies in London. Не entered the Royal 
Engineers in 1854, and saw service in Mauritius and Mada- 
gascar, and obtained the rank of Major before retiring in 1874 
from a staff appointment which he held at the Chatham 
School of Military Engineering. In 1877 he joined the 
Board of Trade as Inspector of Railways, in which capacity 
he did much useful work by his strong and impartial criticism 
of railway management, more particularly in connection with 
overworked employés. Major Marindin obtained his C.M.G. 
in recognition of his services in connection with the Egyptian 
State Railways, and on the occasion of the Diamond Jubilee 
he was made a Knight of that Order. 


Nominations for the New Council of the Inst.E.E.—The 
following is a list of the Council nominations for the election 
of Council and hon. officers for 1900-1901, as announced at 
the ordinary general meeting yesterday :— 

President. 
Prof. J. Perry, F.R.S. 
Vice-Presidents. 
Mr. W. E. Гаордор. Mr. R. K. Gray. 
Mr. James Swinburne. „Mons. E. Mascart. 


Members of Council. 
Mr. Robert Hammond. Mr. C. P. Sparks. 


Major P. Cardew, R.E. 
Mr. A. A. Campbell Swin- 
ton 


"Мг. Н.Н. Cunynghame, * Мг. Hugo Hirst. 
С.В Mr. А. J. Lawson. ; 

Mr. P. V. Luke, C. I. E. Mr. A. P. Trotter. 

Mr. J. E, Kingsbury. 


Mr. H. Edmunds. 
Mr. S. Z. de Ferranti. Mr. W. M. Mordey. 
Mr. John Gavey. i Mr. R. P. Sellon. | 


Associate Members of Council. 
Mr. W. R. Cooper, M.A., B.Sc. | Mr. S. Evershed. 
Mr. R. W. Wallace, Q.C. 


Honorary Auditors. 
Mr. F. C. Danvers. Mr. E. Garcke. 


Honorary Treasurer. 
Prof. W. E. Ayrton, F.R.S. 


Honorary Solicitors. 
Messra. Wilson, Bristows and Carpmael. 
The names marked with an asterisk are those of gentlemen 
nominated to fill the vacancies in the council in accordance 
with Article 45 of the articles of association. All the honorary 
ofticers being eligible are nominated for re-election. 


The Institution of Civil Engineers.—At the annual meeting 
of the Institution of Civil Engineers, held on Tuesday evening, 
Sir Douglas Fox, president, in the chair, the result of the 
ballot for the election of officers was declared as follows :— 
President, Mr. James Mansergh ; Vice-Presidents, Sir William 
White, K.C.B., Mr. Charles Hawksley, Mr. J. C. Hawkshaw, 
M.A., and Mr. F. W. Webb; other Members of Council, Mr. 
Barton (Dundalk), Mr. Horace Bell, Sir Alexander Binnie, 
Mr. B. Hall Blyth, M.A. (Edinburgh), Dr. Henry Taylor 
Bovey, M.A. (Montreal), Mr. C. A. Brereton, Mr. T. Forster 
Brown (Cardiff) Mr. R. Elliott Cooper, Mr. G. F. Deacon, 
Mr. W. R. Galbraith, Mr. G. H. Hill, Mr. J. C. Inglis, Mr. 
Alexander Izat, C.I.E. (Gorakhpur, India), Dr. Alexander 
B. W. Kennedy, Sir James Kitson, Bart., M.P. (Leeds), Mr. 
A. G. Lyster (Liverpool), Mr. John Allen McDonald (Derby), 
Mr. E. Pritehard Martin (Dowlais), Mr. William Matthews, 
Sir Guildford L. Molesworth, K.C.I.E., Mr. Alexander Siemens, 
Mr. Thomas Stewart (Cape Town), Mr. John I. Thornycroft, 
Mr. William Thwaites, M.A. (Melbourne), Prof. W. C. Unwin, 
B.Sc., and Sir E. Leader Williams (Manchester). The 
Council have made the following awards for Papers read and 


~ 


» e ^ 


4 Е . THE ELECTRICIAN, APRIL 27, 1900. 


discussed before the Institution during the past session :— 
a George Stephenson medal and a Telford premium to Sir 
Lowthian Bell, Bart., LL.D., F.R S.; Telford medals and 
premiums to Messrs. H. H. Dalrymple-Hay, B. M. Jenkin, 
F. W. Bidder, and F. D. Fox; a Watt medal and a Telford 
premium to Mr. J. Dewrance; a Crampton prize to Sir Charles 
Hartley ; and Telford premiums to Messrs. C. N. Russell and 
R. A. Tatton. The presentation of these awards, together 
with those for Papers which have not been subject to discussidn 
and will be announced later, will take place at the inaugural 
meeting of next session. 

May's Fire Annunciator.—A simple form of fire annuncia- 
tor, devised by Mr. C. E. May, electrician to the New Zea- 
land Government, is being introduced by the May-Oatway 
Syndicate. A copper wire of about 18 gauge and 20ft. in 
length is stretched on the wall of each room of the house in 
which the annunciator system is installed. To the centre of 
this wire a small carbon-tipped weight is suspended, and when 
the temperature of the room rises above a certain value, the 
sag of the wire causes the weight to come in contact with a 
platinum point, and thus close the circuit cf & bell and 
indicator. The distance of this point from the carbon-tipped 
weight is adjustable, so that the annunciator can be brought 
into action for any required rise of temperature; = зір. be- 
tween the contacts is allowed per degree Fahrenheit. For 
houses within reach of the fire brigade, it is proposed to place 
the indicator on the front of the house, and to connect it 
with an automatic Morse transmitter. This latter is so 
arranged that an electromagnet is energised as soon as one 
of the crude thermostats mentioned above comes into 
operation, a magnet pulling over the starting lever of а 
train of clockwork. This turns a disc on which are projec- 
tions to operate the Morse key and make the signal agreed 
upon by the fire brigade for that particular house. After the 
disc has revolved once, repeating the signal three times, a 
catch falls by gravity into a slot in one of the wheels of the 
train and stops further signals. For the purpose of testing 
the system, a spring is arranged by means of which the 
stretched wire can be momentarily loosened, allowing the 
weight and platinum point to come into contact, and a key is 
provided so that the wire to the fire brigade station can be 
switched off when testing. A guard for the stretched wire is 
also provided when deemed necessary. 

Automatic Fault-Signalling on High-Pressure Networks.— 
The system of the automatic signalling of faults by means of 
test wires, which has been employed in Berlin (see The Elec- 
trician, Vol. XXXI., p. 103, Vol. XXXVII., p. 788, and Vol. 
XXXVIII., p. 51), has been modified to render it suitable for the 
high-pressure mains in Vienna, the modification being described 
by Herr Franz Probst in the Zeitschrift fur Elektrotechnik of 
April Ist. In the Agthe system, employed in Berlin, the 
+ pilot wire is laid up with the — cable, and the- pilot wire 
with the +cable, these wires being connected to their volt- 
meters through indicating relays, so that & fault is signalled 
by & bell as soon as it occurs, and its position is notified by the 
numberof the. indicator which has fallen. This method as itstands 
is obviously unsuitable for high-pressure cables, as it would 
be impracticable to lay up with the conductor a wire differing 
from it in potential by a couple of thousand volts. The 
difficulty is overcome by taking advantage of the low potential 
of the outer conductor of the concentric system, and laying 
two test wires insulated with impregnated fibre among the 
wires forming this conductor. The station ends of these test 
wires are connected through resistances and indicators to one 
terminal of the 100-volt winding of & transformer, the other 
end of this winding being earthed and the primary being con- 
nected to the 2,000 volt station 'bus bars. If the cable is 
injured externally, one of the test wires will get connected to 
earth, or, what is equivalent, to the outer conductor ; and а 
circuit is thus established and the indicator drops, at the 
same time closing a local bell circuit. One of the two test 
wires is also connected in such a way that it signals the 
intrusion of water into junction boxes. It is stated that the 
system, which has been tried experimentally by the Inter- 
national Electricity Co. of Vienna, has given such satisfaction 
that it is to be extended to all the cables containing test wires. 


The Formation of Planté Plates.—The original Planté 
process, by which it took two months to form the plates, gave 
very excellent results so far as the durability of the plates was 
concerned, but the time required was too long for practical 
purposes. Accordingly various methods were tried to expedite 
the formation of a sufficiently thick layer of active material on 
the surface of the plates, which consisted principatly in 
rubbing into them a paste composed of one of the oxides of 
lead, or of employing a forming bath which contained a small 
percentage of chlorine or perchloric acid, or some other sub. 
stance which would eat into the lead. But it was soon found 
that the impurities which the oxides of lead usually contain 
were very injurious to the life of the plates, and that unless 
the latter could be thoroughly freed from the solution used in 
the forming bath, this continued to eat into them after the 
cells had been formed and were at work. The fact that the 
formation process is thus continuing is shown by the increase 
in the capacity of the cell, and when this increase is rapid, it 
means that the life of the plates will be corres pondingly short. 
Many attempts, therefore, have been made to find a bath 
which would hasten formation, whilst at the same time its 
action would not be continued after the plates had been 
removed from it and been set up in the working cells. Dr. 
H. Beckmann, in the Centralblatt für Accumulatoren und 
Elementenkunde states that he has been carrying out an 
extended series of experiments on the subject, aud finds that 
an aqueous solution of sulphurous acid gives very good results 
if it is used as soon as it is prepared, and before the sulphurous 
acid has had time to oxidise to sulphuric, in which case the 
amount of peroxide formed is very small. The formation of 
peroxide of lead takes place readily in the presence of sulphurous 
acid, and in 23 to 24 hours the requisite capacity can be 
obtained, and it is claimed for this process that little or no 
subsequent increase of capacity takes place, since no substance 
injurious to the life of the plates is employed. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(TO-DAY) FRIDAY, April 27th. 
PuysicaL Socigty. 

8 p.m. Ordinary Meeting in the Solar Physics Observatory, Exhibi- 
tion-road, South Kensington. Agenda: (1) A Short Account of 
the Physical Problems now being investigated at the Solar Physics 
Observatory and their A«tronomical Applications, by Sir J. Norman 
Lockyer, F.R.S. ; (2) Weather permitting, the 56in., 10io., and 
Qin. telescopes will be used for the ob:ervation aud photography 
of celestial objecta and their spectra. The App:-Spottiswood 
coil and 21ft. Rowland grating will aleo be in operation. 


ROYAL INsTITUTION. 
9 p.m. Evening Discourse by the Rt. Hon. Lord Kelvin, F.R.S.. en 
* Nineteenth Century Clouds over the Dynamical Theory of Heat 
and Light." 


THURSDAY, May 3га. 
Rov Al. INSTITUTION. 
$ p.m. Afternoon Lecture II.: A Century of Chemistry in the 
Royal Institution," by Prof. J. Dewar, F.R.S. 


RoNTGEN SOCIETY. 

8 p.m. Exhibition evening at 20, Hanover.square. The following 
demonstrations will Fe given : (1) A New Method of Localisation 
without Plumb-lines or Threade, by Prof. F. R. Barrell ; (2) On a 
Form of Focus-tube Designed to be Self-heating, by Dr. Dellpratt 
Harris; (3) A New X-Ray Film—"'' Cristoid," by C. Williams. 
Mr. M. Davidson will show, if possible, the Stereoscopic Fluoro- 
scope. Exhibi's as follows have been promised: Mr. Bowron : 
(а) A portable 8in. Spark Coil with improved Break ; (5) A semi- 
portable 15in. Spark Coil with improved Break; (с) A Milli- 
ampérimeter, for measuring the Secondary Discharge of Induction. 
Coils. Mr. J. H. Gardiner: Skiagrams of Britieh Reptiles, &c. 
Mr. Isenthal: Jet Mercury Break, &c. Dr. F. H. Low: A 

ortable 10in. Coil, &c. Messrs. Parsons and Eachus: A Portable 
bin. Set. Mr. E. H. W. Shenton: Skiagrams, Localiser Couch. 
Mr. Wimshurst : Influence Machine with Vulcanite Plates. 


INSTITOTION OF ELECTRICAL ENGINEERS. 


8 p.n. Ordivary General Meeting at the Institution of Mechanical 
Engineers, Storey's-gate, S.W. Paper to be read : “ The Calcu- 
lations of Distributing Systems of Electric Traction under British 
Conditions,” by H. M. Sayers. To be preceded, if necessary, by 
the conclusion of the discussion on Prof. Forbes’ Paper, read on 
April 26th. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournmsa p'Arsz.] И 

Identity of Radium and Cathode Rays.—H. Becquerel has 
made a discovery which appears to decide the nature of one 
kind of Becquerel rays, at all events, those called radium 
rays” by Curie. These, according to Curie's experimenta, 
transport an electric charge, a fact which already points out a 
¢lose analogy with cathode rays. The analogy would be made 
perfect if it could be shown that radium rays were subject to 
electrostatic as well as magnetic deflection. This has been 
done by Becquerel, though not without encountering serious 
difficulties owing to the feebleness of the sources available 
and the consequent smallness of the deflection to be observed. 
He succeeded in proving photographically, by means of an 
electric field of a billion units, that the rays or particles 
proceed in a parabola having the vector of the electric field 
for its axis. Their velocity is something between half and two- 
thirds of that of light. Oncomparing the magnetic deflection 
of a beam with its electric deflection, the ratio e/m is found to 
be about 10,000,000, or the ratio of an infra-red vibration of 
the Zeeman ions. The energy expended is a few C.G.S. units 
per second, or a few ten-millionths of a volt. This would 
mean a loss of matter of about 1 milligramme in 1,000 
million years. This explains the inappreciable loss of matter 
actually found. 

[H. BECQUEREL, Comptes Rendus, March 26, 1900.) 


Dissociation Theory of the Arc.—By photographing a narrow 
longitudinal section of an alternate-current arc on a long 
moving film, Brown showed that the arc is formed by the 
coalescence of two light-fronts, starting from the positive and 
negative carbons respectively. The negative light-front starts 
first, but the positive one moves with the greater velocity. 
The former circumstance is easily explained, as the negative 
carbon was positive during the previous half-period, and was 
therefore the hotter of the two. As regards the difference of 
velocity, it is difficult to account for it without having recourse 
to some ionic hypothesis. Such an hypothesis has been framed 
by C. D. Child, who supposes that the negative ions move more 
slowly than the positive ions. This is the reverse of what 
happens in the case of dissociation by Róntgen rays. The 
greater velocity of the positive ions would not only explain the 
fact observed by Brown, but also the greater fall of potential 
at the positive pole. Manometric experiments show that the 
pressure near the positive carbon is greater than that near 
the negative carbon. The author explains this on the ground 
ihat owing to the smaller speed of the negative ions their 
number between the poles at any given time must exceed the 
number of the positive ions. Hence they exert a greater 
attraction upon the positive pole than do the positive ions 
upon the negative pole. 

[C. D. Cuirp, Phys. Review, March, 1900.] 


Electrolytic Convection in Vacuum Tubes.—J. J. Thomson 
does not think that Morris-Airey’s experiment (see The 
Electrician, May 16, p. 732) disposes of his theory of electro- 
lytic convection in vacuum tubes. That chlorine should be 
found in all parts of the tube is inevitable when as large 
amounts of chlorine are mixed with the hydrogen as in 
Morris-Airey’s experiments. For the increase of the partial 
pressure of the chlorine must accelerate its diffusion through- 
out the tube. In Thomson’s original experiment a 
very small quantity of chlorine was mixed with the 
hydrogen, and the effects observed were not merely the 
presence of the chlorine lines at the anode and their absence 
at the cathode when the current was steady, but it was found 
that on reversing the current, so that the old anode became 
the cathode, the chlorine lines at first flashed out brightly at 
the new cathode and were faint at the anode. Then there was 
a short interval during which they were faint at both elec- 
trodes, and finally they became bright at the new anode and 
invisible at the cathode. This seems a very complete proof of 
the transport of chlorine to the anode, and of the electrolysis 
of gases in a vacuum tube. | 

IJ. J. TRoMsoN, Phil. Mag., April, 1900.] 


change on magnetisation, though its length does. 
found that this is not strictly true, and H. Nagaoka and К. 


Change of Volume by NMagnetisation.— There is stil a 
popular impression, based upon the results of Joule's experi- 
ments, that the volume of & magnetic substance 1285 not 

antone 


Honda have therefore studied the behaviour of iron, steel, and 
nickel ovoids in this respeot. They found that a change of 
volume becomes very apparent when stronger fields are used. 
They used a field-strength of some 2, 200 units. Iron and 
steel ovoids, they found, show a considerable increase in the 
volume change on annealing. Tungsten steel is not affeoted 
by annealing, but the volume change, or increase of volume on 
magnetisation, is twice as great as it is in soft iron, being 
9:5 millionths at 1, 400 units of field strength. As regards 
the effect of torsion, the transient current, as well as the 
longitudinal magnetisation produced by twisting an iron or 
steel wire, is opposite to that of nickel in moderate fields; it 
reaches a maximum in weak fields; but in strong fields the 
direction of the current as well as the longitudinal magnetisa- 
tion is the same in iron, steel, and nickel. 
[Nagaoka and Hoxpa, Phil. Mag., April, 1900.) 


The Echelon Spectroscope.—A valuable addition to our instru- 
mental resources for observing the Zeeman effect is the 
„ echelon" spectroscope invented by Michelson two years 
ago. Its principle, it wil be remembered, is radically 
different from both the prism and the grating. It is 
made up of. a number of glass plates of graduated sizes, each 
a little shorter than the previous one, and built up in 
the form of a pyramid, the base of which is turned towards 
the source, while the summit is turned towards the ob- 
server's telescope. Lord Blythswood and W. E. Marchant 
have constructed spectroscope of this kind with an 
echelon of fifteen flint-glass plates each about 7:5.mm. 
thick, set with steps 0:5 mm. wide. It was found that the 
yellow and green mercury lines were far easier to examine 
than the blue, on account of the diminution of the dispersive 
power of the instrument for the shorter wave-lengths. To 
obviate this drawback the plates should be made thinner and 
more numerous, Otherwise the working of the instrument 
is highly satisfactory, while its cost is, of course, very con- 
siderably below that of a grating of equal resolving power. 
The ratio e/m for the mercury lines varied from 28:0 x 106 at 
А = 4,858 to 17:2 х 10° at А = 5,790 A.U. 


[ BLyrH8wooD AND Marcuant, PAZ. Mag., April, 1900.) 


The Electric Light in Photo-Micrography.—In many 
branches of photography the electric light has been found 
to yield results frequently more satisfactory than those 
obtained by ordinary sunlight. One of the most recent and 
most effective applications is in connection with photo- 
micrography, and is described in the Electrical Review of New 
York. An automatic focussing arc lamp is placed in a nearly 
horizontal position, so that most of the light given will be 
projected vertically upwards, passing through a condensing 
lens and the object to be photographed, to the sensitive plate. 
The lamp gives 2,000 c.p., and, by varying the resistance, it 
can be made to furnish 5,000 c.p., or even more; and for work 
upon living organisms, magnified as high as 200 diameters, 
an exposure of goth of a second has given good results. 
In the work for which this lamp is used the light passes 
through the condensing lens and thence to the microscope 
stationed directly above. The object which is to be photo- 
graphed, if a living specimen, is placed in a drop of water 
upon a piece of thin clear glass and the light turned on. A 
special shutter containing a total reflecting prism is placed in 
such a position that no light can pass to the sensitive plate 
which is all the time exposed inside the camera bellows, but 
after passing through the microscope is turned upon a ground- 
glass screen at the end of a conical view tube, which enables 
the operator easily to study the movements of the specimen. 
When it assumes the desired position, & pneumatic release 
allows a spring instantly to remove the prism from its first 
position and the light passes through an opening in the 
shutter to the plate. 


E 
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THE ELECTRICAL EQUIPMENT OF THE ELECTRICAL ENGINEERS (R.E. YOLUNTEER CORPS. 


As we have already announced, 58 men and six officers of 
the Corps of Electrical Engineers (R.E.) Volunteers sailed 
for South Africa on March 16th, under the command of Capt. 
Lloyd, R.E., and took with them two complete search light 
trains, each consisting of two search lights, two waggons, and 
one traction engine, each traction engine being fitted with its 
own dynamo. In addition to this a spare dynamo was taken, 
as well as 24 arc lamps with portable lanterns, and 200 
incandescent lamps. A number of cycles, some of which 
were fitted with special cable laying drums, were taken out to 
work in connection with the field telephones, and to facilitate 
communication in general. On April 14, Major Crompton, 
together with a second contingent of about ten men, sailed for 
South Africa, taking with them a third traction engine. In 
all probability, this third engine will join the first contingent, 
as we understand that Major Crompton himself has received 
instructions to proceed independently of his corps to the very 
front, with a view of discussing with Field-Marshal Lord 
Roberts certain problems relating to electricity in the field, 


lights or for running a motor. The search lights will find 
use either for signalling or for reconnoitring purposes. The 
possibility of being able to lay telephone wire at the rate of 
eight to 15 miles per hour is likely to be of importance, and 
one cau confidently expect that considerable use will be made 
of a portion of the present corps in facilitating the difficult 
problem of keeping adequate communication between various 
points by this means, 

Traction Engines.—In Fig. 1 is shown the type of traction 
engine which has gone out. An engine to perform the various 
duties required of it, as in the present case, is not an easy 
thing to find, yet these, built by Messrs. C. Burrell & Sons, of 
Thetford, seemed very suitable for the work. They are light, 
weighing between eight to nine tons, whilst indicating 18 n.r. 
In fuel consumption they are reasonable, consuming under 
ordinary conditions of working between six and eight cwt. of 
coal per eight-hours day. They are of single crank compound 
type, the two cylinders being arranged one above the other, 


‚ whilst the two piston rods work on a single crosshead, to the 


as well as to the question of transports generally in South centre of which the connecting rod is attached. The engines 


Africa. 

Major Crompton has submitted to the War Office a scheme 
for working the transport service of an entire division of the 
army, independently of all railways, and it is in connection 
with this that he has received instructions to proceed to the 


Tw 
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| are arranged to carry а load of 12 ton each, and it was found 


that on an average road they could travel for six miles with 
the water carried on the locomotive. It was.expected after 
the sappers had got used to the handlines of the engines that 
the water consumption would be somewhat reduced. 


Fic. l.— TRACTION ENGINES FOR THE WAR IN SOUTA AFRICA. 


front and explain personally the problems connected with it. 
We understand that the general principles of the scheme 
. have been favourably criticised by the War Office authorities, 
and knowing the special study which Major Crompton has 
made of traction engines—for he was, in fact, actively engaged 
for nine years in experimenting on road traction for the 
Indian Government, long before he thought of electricity—we 
feel that the War Office could not obtain the services of a 
better man. 

The plant taken out by the corps is described further on, 
and, in passing, attention might be drawn to the fact that an 
equipment of this description is quite novel, the field search 
light hitherto consisting of an ordinary ship search light 
mounted usually on railway trucks, a combination which 
is quite unsuitable for work in active warfare. Major 
Crompton has consequently had no light task in getting this 
equipment designed and assembled in the short period avail- 
able, as everyone is aware of the difficulties of obtaining 
material at the present time with reasonable deliveries. The 
plant which has already arrived in South Africa can be used 
fcr various purposes, and where one application is not suit- 
able another will no doubt be found. The traction engines 


can be used for ordinary transport purposes, or they can be 


uscd for driving the dynamos either for, working the search 


| the number of stops necessary for these purposes. 


When driving the dynamos about 3210. of water per hour 
per electrical horse power developed was consumed, though 
this would in all probability be reduced to 28lb. when in 
thorough working order. Water consumption is one of the 
most important items for traction engines in South Africa, 
and with a view of still further economising this, the third 
engine has been fitted with partial condensation. It was 
intended that one waggon per traction engine should be used 
exclusively for carrying additional water and coal, to minimise 
The 
dynamos, although not shown in Fig. 1, were fitted up on the 
bracket provided in front of the engine. In the illustration 
this space has been occupied by the sappers’ luggage. 

The dynamos are of the multipolar semi-enclosed type, manu- 
factured by Messrs. Laurence, Scott and Co. and Messrs, D. 
Bruce Peebles & Co., being designed for an output of 110 volts 
and 80 to 100 amperes at 750 reve. By using 110 volts, two arc 
lamps can be run in series, which would of course have been 
impossible with the standard pressure usually adopted for 
search-light volts—viz., 80 volts. It was found necessary to 


| fit some special spring arrangements to the front of the 


engine, to prevent as much as possible the jolts from being 
transmitted to the dynamos. The dynamos are belt driven 
off the engine flywheel. Finally, as shown in Fig. 1, the 
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engines are completely roofed over, and by means of water- rapidly, is worked by a worm, and is thus self-locking. The 
proof blinds dropped from the top, but not shown in the | horizontal motion, however, used largely for signalling pur- 
illustration, they can be completely covered in. poses, has to be worked quickly, and is consequently pulled 
Search Lights.—The details in connection with these have round by hand. Accuracy is not of so great importance in 
had to be specially designed. Fig. 9 shows the general the horizontal as it is in the vertical motion. 
arrangement of the search light plant, on the left hand side} Like ordinary field guns, these search lights have draghooks 
being the projector mounted on its trail, whilst on the right | arranged on the end of the axle, and by means of these they 
hand side is the limber belonging to the search light. The | Lan be hauled along by haud. They are usually when travel- 
gun metal bases of the search lights are arranged to revolveon | ling attached to their limbers, and the two drawn together. 
balls over turntables, and a degree circle is fixed in the centre | The trail of the search light is fitted with a powerful screw 
with а moveable pointer to facilitate getting the search brake, which can be worked from the back when travelling. 
lights into line should a number be used for reconnoitring It is arranged to allow of attaching an ammeter, voltmeter, and 
purposes. The object of the dial and. moveable pointer | main switch, the latter being permanently fixed. The 
is to facilitate the working of a number of projectors at | instruments can be attached at either end, whilst the holes 
a distance by means of commands given on a telephone. for attaching the main switch are also arranged at both ends. 
It will be noticed that the trails are similar to gun carriages, The search light trails have been made by Messrs. Thorney- 
but are mounted on springs. The. wheels on which these | Croft and Co., whilst the design and manufacture of the search 
trails were mounted, were made at the Royal Arsenal, which light has been undertaken by Messrs. Crompton and Co. 
ensures their easy renewal in the field. If it should be Limbers.—Fig. 2 gives on the right hand a very good view 
required to use the search lights for stationary purposes, they | of one of the limbers, which are made up of wooden boxes 
can be detached from their trails and used on the ground, | lined with steel, the underframes being built up of angle iron. 
their four feet being each adjustable as to height. Aluminium | They are mounted on springs, whilst the axles and wheels are 
is used for mounting the mirrors, glasses, and divergers, made interchangeable with those of the search light trail. By 


Fic. 2.—ONE or THE SEARCH LicHr SETS. 


whilst the reflectors manufactured under Coles's patent are of | using a pole they can be drawn either by mules or traction 
deposited copper, faced with silver, with a thin coat of palla- | engines, and by using ropes they can be drawn by hand. A 
dium to prevent tarnishing. Тһе divergers are manufactured | flap door is fitted at the end of these limbers, and by lowering 
by Messrs. Chance Bros. and Co. Major Crompton has how- | this the inside of the box, which is thoroughly lined with felt, 
ever taken out one of Parsons hyperbola-parabola diverging | can be got at. Shelves arranged on the inside are made to 
mirrors. This mirror causes the beam to cross in а narrow | accommodate two projector lamps, two mounted mirrors, one 
clit of light outside the barrel, thus enabling the projector to | plain glass, and one diverger. А box is arranged underneath 
be totally protected by sandbags or other armouring. the seat to accommodate carbons, tools, drag ropes, ammeter, 

The pattern service lamp was found far too heavy and | and voltmeter. A screw brake is fitted on the driver's seat, 
clumsy for work of this description, and consequently it has | Which is capable of carrying two persons. On the roof 
been found necessary to entirely remodel the mechanism | of the limber will be seen a small box, containing the neces- 
of the lamp. It was thought also that the arc striking | sary variable resistance, and this can be used either in position 
arrangement would have been damaged by the vibration of | or on the ground. This design of resistance, consisting of 
the moving carbon, when the lamp was being moved about. short lengths of solid wire fixed between asbestos clamps, is 
The new mechanism in the lamp is arranged to lock the specially suitable for rough work of this description, as little 
moveable earbon holder in position when once the arc has risk is run of short circuiting when the wire becomes heated 
struck, the feeding movement being controlled by a shunt coil | and expands, and is also much stronger to resist vibration. 
acting on the other carbon holder. | The limbers were made by the Gloucester Railway Carriage 

Owing to the somewhat higher pressure adopted, a drop of and Waggon Co. 
52 volts can be allowed between the dynamo and search light, Cable Drum Carriages.— Special carriages had to be designed 
and consequently the search lights may be at least a mile ' for carrying the cable drums for paying out the cable, and 
from the traction engines. This distance can be increased on | these were made to take three drums, each drum holding 
emergency by laying two conductors in parallel. The elevating about 200 yards of cable. The cable, capable of carrying 


| 


motion of the search light, which is not required to be worked | about 100 amperes, is chiefly concentric, with the outer 
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conductor bare and braided, to prevent its unwinding should 
it become cut at any point. There were also taken out some 
special unions for rapidly connecting up this concentric cable 
in the field. 

The fittings, such as ammeter, switch, &c., would be fixed 
on the earthed conductor, so that any coupling-up necessary 
could be carried on without fear of shocks. Each drum 
has a brake fitted to it to prevent its unwinding; after use 
the cable is wound up by hand. Here, again, it is arranged 
that the wheels and axles of the cable carriages should be 
interchangeable with the ones used on the projectors. The 
drums can be pulled in either direction either by means of a 
traction engine or by hand. 1 hey can also be attached to the 
back of the search light, so that the mules dragging the search 
light and limber also do the work of laying the cable. 


Telephones.—Beveral complete sets of telephones have been 
taken out, and in addition & number of cycles suitable for 
paying out the wire for these telephones. Six out of the 20 
cycles taken out were fitted with spindles over the back wheels, 
to whieh two light cable drums were attached, each drum 
holding nearly two miles of fine bare copper wire. These 
drums are shown very clearly in Fig. 8, whilst the telephones 
themselves are carried on the back of the sapper. It was 
found that by this means the cyclist could lay the wire as fast 
as he could ride—say 8 to 15 miles per hour. 

Me EE 

* 5. 


RT 


— 


— 


Fia. 5.—A FIELD TELEPHONE BICYCLE. 


To keep the wire from overrunning small brakes without 
much friction are fitted on the drums. The drums are 
placed in such a position that the cyclist can stop them by 
hand when forced to slow down so rapidly that these auto- 
matic brakes are not sufficient. To pick up the wire after use 
a handle is attached to the drum, and the cyclist, wheeling 
the bicycle forward with one hand, winds with the other. It 
is possible to pick up the wire at the rate of about four miles 
per hour. The telephone wire is bare, and it was found that 
by using the earth as the return, even on wet ground, it was 
possible to speak up to three to four miles, with the wire 
trodden into the ground and even broken. The telephone 
wire, being very light and cheap, would be left on the ground 
in the event of its becoming damaged. The telephone itself 
is of the Swedish cavalry pattern, and can be used either for 
speaking purposes or for signalling in the Morse code by 
means of the buzzer.” This would only be done where the 
length of the line was such that distinct speech was impossible. 

The telephones are arranged with a third termina] through 
a condenser, which enables an enemy's wire to be tapped by 
connecting it to the third terminal. This can be done without 
i: any way interrupting the conversation, and it is thus 
possible to hear all that is going on. 


THE ELECTRICAL EQUIPMENT OF SHIPS OF 
WAR.* 
BY C. E. GROVE. 


(Continued from Vol. XLIV., page 928). 


Electric Lighting.—The first installation of electric lampe on a 
warship was put in H. M. S. Inflexible ” in 1881. It consisted of a 
set of arc lamps run in series from a Brush dynamo, with glow lamps 
arranged 18 in series on the high-tension mains. The arc light has 
disappeared. Modern war vessels are usually too much subdivided 
and have too little head room to justify the use of arc lamps, 
although these are again becoming somewhat common on merchant 
vessels. The parallel glow lamp system became standard practice 
almost as soon as it was introduced, and the number of lamps 
employed has been steadily increasing. Thus, in the battleship 
Colossus,“ fitted in 1884, 350 lights were installed; in the “ Blen- 
heim," first-class cruiser, fitted in 1890, 525 lights were installed ; 
the “ Majestic“ class of battleships, fitted in 1896, carry between 800 
and 900 lamps; the “Albion” and her sister battleships of the 
* Canopus ” class, just completing, carry about 950 ; the “ London” 
and * Duncan” classes of battleships now building will carry from 
1,000 to 1,050 lamps; while the first-class cruisers of the “ Drake 
and * Monmouth" classes now building will carry approximately 1,000. 
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Fie. 10.—Schedule of Electric Lighting, H.M.S. “ Albion." 


It is usual to arrange the electric lamps in six circuits, one circuit 
being exclusively devoted to engine and boiler rooms, one to maga- 
zines, one to central citadel, one to the crew spaces forward, one to 
the cabin spaces aft, and one to the stores and machinery rooms below 
the belt deck. It is desirable to have separate circuits for those 
portions of the ship which are protected by armour, rather than to 
mix ob the lighting of protected and unprotected portions, though 
thisis by no means generally done. A schedule showing the arrange- 
ment of lamps, fittings, and circuits on H.M.S. “Albion ” is given in 
Fig. 10. In the United States navy the lamps are arranged on two 
main circuits, known respectively as the “battle” circuit, which 
includes the lighting of all parts of the ship occupied in action, and 
the “lighting” circuit, which includes those parts where general 
illumination is required for ordinary purposes. Feeders running 
from the switchboards connect to the respective circuit networks 
through junction boxes. At “general quarters" the ordinary light- 
ing circuits, which include all the exposed lights on the upper decks, 
are disconnected at the switchboards. This arrangement prevents. 
stray light shining out-board. 

Lead-covered cables and wires, first introduced into the Japanese 
cruiser“ Naniwa-Kan," built at Elswick, are universally used in our 
navy, and the insulation is now vulcanised indiarubber in all cases. 
For single lamps a pair of 1/16 wires are employed ; stranded wires 
which group the sets of lamps through fuse-boxes up to the circuits 


* Paper read before the Institution of Electrical Engineers, April 5th. 
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are universally composed of multiples of single 20-wire, the standard | makes a very substantial and satisfactory job. The practice in the 
sizes being 7/20, 11/20, 15/20, 30/20, 60/20, 80/20, and 150/20 ; while | United States navy very much resembles land practice. Lead- 
for dynamos and heavy motor circuits 350/20 and 550/20 are | covered wires were employed at one time, but it is said that the 
employed. The current density is 
usually a little below 1,000 amperes 
per sq. in., which ensures in the 
lengths dealt with a very moderate 
voltage drop. The present mode of 
fixing the wires and cables is to 
attach battens of teak to the bulk- 
heads and to run the wires side by 
side along the teak under brass 
cleats or saddles. Thus all the wires 
are visible. According to Admiralty 
specifications, steel battens may be 
used as an alternative to teak, but 
they would be much heavier, and 


— ` < — PY 
the author is not aware of any | ү SS NN =, 
ships so fitted. — The introduction E. r 


of these teak battens into our navy N MS im". 
took place but a few years ago, | {ШИ 
and the step appears to have been 
quite a retrograde one. The em- 
ployment of wood allows of fewer 
holes being drilled in decks and 
bulkheads than would be otherwise 
necessary, but the aggregate cost of 
the wiring work is considerably 
enhanced, useless weight is worked 
into the ship, and the danger of 
fire increased. The Japanese have 
in their latest battleships had the 
cables and wires attached directly 
to the decks and bulkheads, dis- 
pensing with backings, except where 
necessary for the heaviest runs or 
as packing to carry heavy runs of 


the larger cables over obstructions LE S CER Cx cc. 1. LE Be E 

such as flanges of angle-bars, rows of ge 

rivet heads, and the like This Fic. 11.—Cable Work at entrance to an Ammunition Passage, showing Plate Watertight Glands. 
" 8, d t j ý : 


quality of the lead and of the insulation was such 
as to give trouble and to cause them to revert 
to the old system. In their latest ships they have 
run braided wires in wood mouldings in cabin 
spaces, and in iron pipe or conduit in machinery 
spaces ; while in the crew spaces and in some of the 
fore and aft runs the wires are supported below 
the decks on porcelain in-ulators, and protected by 
thin iron guard plate put over them. None of 
these methods appear to be so safe or so thorough 
as the British. Admiralty method of lead-covered 
cables closely packed together, and visible and 
accessible throughout their iength. 

Watertight Work. —Where the wires go through 
watertight bulkheads or decks, of course the bulk- 
heads and decks must be made watertight behind 
them. Until recently the method of making the 
cables watertight at the decks consisted in providing 
a length of iron tube lined with fibre, with a stuffing 
box and gland at the top end, by means of which an 
indiarubber packing was screwed down upon the 
cable; and similar glands were used where the 
cables passed through buikheads. One disadvantage 
of this arrangement was that where a number of 
cables and wires had to be dealt with, a considerable 
amount of space was taken up by these pipes in 
order to provide room for spanners to work in 
tightening up the nuts. A simple. compact, and 
effective method is as follows: Two pieces of 
wrought-iron plate are drilled with holes slightly 
larger than the size of the cables that are to go 
through the bulkhead ; similar blocks of india- 
rubber about jin. thick have holes formed in 
them just the neat size of the cable; the 
bulkheadis drilled with clearing holes; a slab 
of rubber and an iron plate are placed on either side 
of the bulkhead, the cables are drawn through, and 
then the plates screwed up tight. By this means 
pressure is put upon the rubber, which tends to make 
the holes through which the cables pass smaller, so 
that the cables are gripped and the holes are left 
watertight. The arrangement was used by the author 
throughout the Japanese t'attleship “ Fuji," both for 
decks and bulkheads. Fig. 11 shows a grouping of 
cables through such glands at the watertight bulk- 
: head alongside the entrance of an ammunition 
Fic. 114.— Cable Work behind Switchboard, showing Tubular Watertight Glands. passage. Many ships fitted at Portsmouth have 
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rubber-packed plate glands, though these are fitted only on one side 
of the Palkhead. 


A new arrangement (Fig. 114) was introduced by the British 
Admiralty in 1898. Brass glands of tubular form screwed to take 
а nut at one end, and having central holes, previously tinned, 


about jin. larger in diameter than the cable intended to pass 


through, are inserted in the bulkheads and made watertight on 
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С. Controller. J.B.— Junction Вох. 
D.B.— Distributing Box, M.— Motor. 8. B.— Section Вох. 


F. B. — Fuse Вох. P.— Projector. L.— Lamps. 
Fic. 12. —Diagram of Adiniralty Distributing System. 


M.B.—Main Board. 


the iron by means of red lead. The lead-covered cable is drawn 
through, and its tape stripped back to bare the lead at the gland ; a 
ри tinned ferrule is then inserted to fill the clearance space around 
the cable, and the whole is then sweated up solid by means of a 
blow-pipe. This is a rather tedious method until the men get accus- 
tomed to it, and there is some danger of overheating the insulation 
unless care is used : once the cables are tightly drawn through and 
sweated up, they have a neat and solid appearance; but they cannot 
be drawn back, and when repairs become necessary it seems likely 
that the cables will have to be cut, which is a great disadvantage. 
Distribution System.—The main circuit cables from the switch- 
board pass, in the case of the heaviest circuita, through junction 
boxes, into which they split usually into two branches protected 
by fuses. Each of these branches then passes through a series of 
section boxes, which are circular watertight boxes containing a 
switch and four pairs of terminals for the attachment of fuses 
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Fic. 15.—Admiralty Pattern Watertight Bracket. 


and the branching of cables. Each of the four pairs of cables 
running from a section box terminates in a distributing box, 
which is a similar box to the section box and contains fuses and 
a double-pule switch. From each distributing box eight pairs 
of wires are taken, each pair leading direct to the terminals 
of one lamp. Fig. 12 illustrates the arrangement. As explained 
in the next section no lampholders, properly speaking, are 
employed. This distributing-box system was introduced into 
British warships about 1892. It is a modification of a method 
previously developed and used in wiring hotels, blocks of mansions, 
and such like places. Its advantages are that it enables the elec- 
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tric light system to be entirely laid out without any joints or 
branches in wires, thus dispensing at once with what is usually 
an important source of trouble. In the event of any part of the system 
becoming injured, it can at once be switched off at the nearest dis- 
tributing or section box, and the working of the system in general 
is not interfered with. The system allows of the work being ren- 
dered more completely watertight than could otherwise be accom- 
plished. The lead covering of the wires is stripped back sufficiently 
to enable the wires to enter the terminals in the box ; the lead is then 
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Fic. 14.— Navigation Lights Alarm, “ Fuji“ and“ Shikishims.” 


sweated to gland pass which are made watertight with red-lead 
acking. While there are no single-light fuses employed except in 
istributing boxes, it is usual to employ single-light switches placed 
close to the fittings for all lights except those in crew spaces and 
magazines, which are controlled in groups. 
Double-wire lighting circuits are universal. H. M. S. Polyphe- 
mus" was the only British ship in which single wiring was employed, 
and this was soon converted. Concentric systems, with or without 


Fic. 15.— Ardois Lantern. 


the outer conductor earthed, have been frequently advocated for 
warships, but they do not lend themselves so readily to the repair 
of “anal injuries as the twin-wire circuits employed. 

Fittings.— Fig. 13 illustrates a typical Admiralty watertight fitting, 
showing the method of wiring. The lead-covered wires are drawn 
through an indiarubber washer pierced with two holes, which fits 
tightly into the neck of the fitting, thus excluding moisture ; the 
lead and the insulation are then stripped back, and the bare wires 
led through holes in a slate lise which forms a separator: по lamp- 
holder, properly speaking, is used, but the ends of the wires are 
turned back with pliers to form hooks, and on to these bottom loop 
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lamps, having twisted т! platinum loops, are hung. Loop 
lamps are used because they best stand vibration and shock due 
to gun fire. But this method of wiring is capable of considerable 
improvement. If the hooks in the wires are. not properly formed 
and are not of exactly the right length, bad contact and sparking 
resnlt and the wires are burnt. If from any reason the hooks get 
injured or broken off, little pieces of wire have to be soldered on, 
which is not good. It would be much more satisfactory if the 
wires terminated in fixed contact blocks, and the fitting, wired com- 
plete and provided with spring contact plungers, were then indepen- 
dently attached. In the “Shikishima,” combination fittings, 
carrying electric lamps and candles, were wired in this way by the 
author with euccess, the removal of four fixing screws allowing the 
fitting to be bodily taken away without disturbing the main wiring. 


2 
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Fic. 16.—Double Mast-head Flashing Lantern, “ Scott System. 


Signal аа еее ship of course carries the ordinary inter- 
national navigation lights, port side 1ed, starboard side green, and 
mast-head white, which must be alight all the while the vessel is 
under weigh, together with white riding lights, which have to burn 
when the ship is at anchor. In British ships, so-called “© position 
lanterns,” two in number, are carried on the ensign staff when at 
anchor. In order to provide against failure of the navigating lights, 
the lanterns sometimes contain two lamps with an automatic switch 
for throwing the second into circuit if the first faile. This does not, 
however, make a good arrangement, because both lamps cannot 
ke placed in the focus on the Fresnel lens, and if one is right the 
other one must be out of position. Tell-tale alarms (of which there 
sre several kinds) are used on some ships to give warning if one 


of the navigating lights fails. Fig. 14 shows the arrangement 
devised by the author fof the “Fuji” and “Shikishima.” An 
electric bell is provided with a relay wound to one-tenth of an 
obm arnd carrying the full current of the 50 c.p. lamp employed, 
say 24 amperes. This relay magnet holds a spring contact.out of 
connection with the bell circuit while the lamp current із on. On 
the failure of ihe lamp current, the spring contact completes the 
bell circuit, and the bell rings continuously. A duplex switch in 
one watertight case switches both lamp and bell circuit on together. 
A plug connection is attached near the lamp position, so that the 
lamp can be removed without disturbing the wiring. The bell 
circuit can be tested by merely switching on with this plug con- 
nection out, when of course the bell will ring if all is in order.. 


The Ardois lantern is largely used abroad for speed signalling. 
This lantern (chown in Fig. 15) is really a double lantern, one half 
baving a white Fresnel lens and the other a ruby lens, each enclosing 
а 50 c.p. lamp. Аз used by the Japanese, the lantern is hung over 
a sheave from the fore starboard yard-arm, this sheave being sur- 
mounted by a single lantern of similar design showing a white light. 
When the white light in the movable lantern is shown burning close 
up to the fixed light it means Full speed ahead,” while the red 
light in this position indicates “ Full speed astern.” If the white 
light is shown half-way between yard-arm and rail it means “ Half 
speed ahead.” a red light in the same position indicating '* Half 
speed astern.” When the movable light is shown quite low down, 
it means “ Slow speed ahead,” aud the red light in the eame position 
„Slow speed astern” The white lenses are slightly obscured, 
because it is thus more easy to see the two separate lights when close 
together than if clear glasses are used. Two white lights aud a 
central red one, in lanterns on theafter- bridge rail, are used for the same 
purpose, and screened во that the light shows only astern. Amon 
minor signals may be mentioned that employed to indicate “ Admi 
aboard.” On British ships, three lamps are hung respectively at the 
ends and centre of the after-bridge rail, and one from the military 
top ; on Japanese vessels three lamps are hung in triangular fashion 
from the after military top. The same three lanterns hung in various 
positions are used by the Tiei for other signale. 

For general fleet signalling, flashing lamps carried at the truck of 
the foremast are in fairly general use. "They are designed so that 
any communication can be effected by the use of the ordinary Morse 
code. In one design of mast-head lantern due to Capt. Scott, and 
made by Messrs. Armstrongs, the lamps, which burn continuously, 
are enclosed in a lantern surrounded by two louvre screens, one 
fixed and the other movable. The movable screen is attached to the 
armature of an electro-magnet, through which currents are sent when. 
the signalling key is depressed. 'The lantern may be arranged so that 
openings in the Jouvres coincide and the lights are visible when 
everything is at rest, the movement of the screen cutting off the light 
and thus representing the interval between the signals, or vice versa. 
A modification of the Scott lantern as used by the Japanese is shown 
in Fig. 16 It consists essentially of two lanterns, one above the 
other, the lower one being enclosed in & ruby glass ecreen. "There 
are independent signalling keys for the two lanterns, the contacts of 
which are shunted by a condenser and resistance to kill the spark- 
ing. In the figure the screen is shown to a larger scale for clear- 
ness The British mast-head lantern is of different design, the 
lamp current itself being interrupted by the signalling key. The 
United States Navy uses for fleet signalling four Ardois lanterns, 
the upper light in each being red and the lower white. These are 
suspended about 10ft. or 12ft. apart оп a couple of wire 1 
from the after-mast. A special controlling switch is used, having 
sets of contacts corresponding one to each possible combination of 
four lights, the two lights in one lantern never being used together. 
Each combination denotes a letter of the alphabet or a figure. By 
moving the switch-handle about the top dial of the switch and 
depressing at the proper contacte, words are spelt out. 


Searchlights. —The searchlight installation is usually considered 
one of the most important sections of the ship's equipment, and use 
was found for searchlights five years before electricity was used for 
the general illumination of ships. The first projector was installed 
in 1876 in H.M.S. ^ Minotaur.” It had a vertical lamp burning 
square carbons, a parabolic mirror, dioptric and diverging lenses, 
and flashing screen. The lamp was hand-fed and took alternating 
currents. in 1878 the Siemens holophote projector, with automatic 
lamp, was tried on H.M.S. * Triumph "; and many other forms of 
projectors and A were experimented with between that date and 
1881, when the “Inflexible” was fitted with a Mangin projector, 
having a Mangin mirror instead of dioptric lens, and an inclined 
hand-teed lamp, current being furnished by a Gramme dynamo. The 
Mangin mirror is ground to spherical surfaces, the front and 
back having different radii of curvature. The parallelism of the 
beam is due to refraction through the thick glass between the front 
surface and the silver surface of the back. This remained standard 
in our navy until about 1893, when it gave place to the Parsons 
mirror, which is a thin parabolic mirror of high quality. The 
Mangin system is, however, in use by most foreign navies. The 
inclined hand-feed lamp is still the standard of the British navy; 
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the [carbons are tilted about 20deg. from the vertical, and the 
light falling upon the mirror has its maximum intensity at or 
near the centre of the mirror. On the Continent and in the 
United} States automatic horizontal carbon lamps are coming into 
favour. The crater of the positive carbon is, of course, turned 
towards the mirror, the arrangement in this case giving the 


maximum intensity of the light at the outer edges of the cylindrical ` 


beam. The British War Office has also adopted the horizontal 
carbon lamp for its standard projector. The ascending current of 
air is apt to displace the arc, which is specially inconvenient with 


Fid. 18c.—Siemens Automatic Projector. 


horizontal carbon lampa. To get over this difficulty the Schuckert 
projector, Fig. 17, which is the standard in the Austrian Navy, is 

tted with a soft iron ring surrounding the carbon. This ring 
becoming magnetised when the current flows produces a magnetic 
field along its axis in which the carbon lies, and so keeps the arc in 
the proper position. : 


It is now becoming common practice by foreign nations to operate 
searchlights from a distance. An observing officer can see the object 
illuminated very much better if he occupies some different position 
from that of the searchlight, so that he does not have to look along 
the beam. But as he must have a means of directing the light, it is 
becoming common to provide projectora with electric motors, one to 


train and one to elevate the projector barrel, including lamp and 
mirror, and also to fit projectors with automatic lamps. This opera- 
tion is specially advantageous as regards projectors fitted at the tops 
of the military masts which can be conveniently operated from the 
bridges. Fig. 18 shows a Siemens electrically controlled projector 
of this kind. It is worked by a combination switch consisting of 
two motor starting switches mounted at right angles to one another 
and worked by a single handle. The operation of directing the 
searchlight is done by moving the switch-handle precisely as if one 
had hold of the back of the Projector itself. The projector is 
instantly stopped upon a given object by bringing the handle to the 
“off” position, which short-circuits the motors. As fitted on the 
bridges of ships, projectors have two positions, a working position 
right out, and a stowing position in hoard At the stowing posi- 
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Fia. 19, —Voice-Pipe Bell Instruments. Diagram of Connections. 


tion they are secured by chains and turn-buckles to anchor-plates 
in the deck; in the working: position they are secured by a 
amall eccentric motion, worked by a hand-lever, which lifts the 
poet base slightly from its trolley wheels and jambs it on to the 
underside of a flange in the rail on which the projector runs. 
Searchlights are used a good deal now for tone distance signal- 
ling, and very great distances indeed have been covered. The 
common way is to make use of a round disc suspended on a spindle 
running through the projector barrel between the lamp and the 
mirror, and vibrating this disc by means of a small lever-handle on 
the spindle. The arrangement is seen in Fig. 18. In some recent 
foreign projectors a flashing screen, resembling somewhat a Venetian 
blind with the laths vertical, has been fitted in front of the front 
glass; the laths are linked together, and their movement from the 
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position in which the full Jight is shown to that in which all the 
ИШ! is cut off, is controlled by a small lever-handle mounted at the 
side. | 

Voice- Pipe and Bell Communication.—The problem of maintaining 
communication between the several compartments, cabins, and 
military positions in a warship is not less important than the 
problem of maintaining general illumination, but it is far" less 
successfully solved. As regards the communications between officers 
in their cabins and their subordinates and sentries, a simple system 
of bell signals with annunciatora or "shutters" is all that is 
required ; but communications between the navigating officers on 
the bridge and the engine rooms, and between combatant officers 
in the conning tower and tbe gun and torpedo stations, for 


Fic. 18a.—Siemens Automatic Projector. 


example, may often be «f a much more complex and special 
character than can be easily given by a simple code of bell signals. 
Beyond a certain point, means of verbal or telegraphic communi- 
cation becomes necessary. Such communications in our navy are 
effected by speaking thiough copper voice-pipes of 2in. diameter, 
fitted with whistles or electric belle, pushes, and shutters, the latter 
serving merely to direct altention to the voice-pipe. These elec- 
tric-bell communications are very extensive in a modern ship, the 
number of points from which verbal messages can be cent or 
received being about 100 in the battleships of our ‘‘ Majestic” class 
and about 140 in the Canopus" clase. A greater elaboration, how- 
ever, than in any other ships afloat was affected in the Japanese 
battleships “ Fuji” and Yashima,” which were equipped with as 
many as 256 electrically-connected speaking points, in addition to 
44 cabin bell-pueh points. The connections between stations are 


effected by four-core cable, the conductors being 1/16, separately: 
insulated with rubber, and covered with different-coloured cotton. 
coverings to facilitate making and tracing connections. The electri- 
cal connections of a pair of instruments are given in Fig. 19. When, 
as is usual, several pipes and instruments occur at the same station, 
all the branching and jointing is done in terminal boxes. One bell 
is usually fitted common to the group, and one six-cell battery 
supplies several groups, the connections being made through suitable 
battery terminal boxes. 'The whole system is watertight, and no 
jointing of wires is done outside boxes. 
The problem of communication is, however, not solved by the 
pus arrangements, the difficulty being that when the electric 
ells have done their duty, and the officers who wish to communicate 
аге at the opposite ends of the voice-tube, there is often so much 
extraneous noise that it is impossible for them to hear one another. 
It has been usual in recent years carefully to insulate the tubes from 
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Fic. 188.—Siemens Automatic Projector. 


the main structure of the ship, so that they shall not pick up sounds 
by conduction, and the device has been employed of leading the 
speaking-tubes to about six exchange stations where messages are 
received and transmitted, so that the length of tube spoken through 
between point and point is reduced to the smallest limits. The 
transmission of messages at exchange stations, however, introduces 
delay and sometinies error. 

Telephones.—The failure of voice-tubes has given telephones their 
opportunity, the speaking qualities of the latter being practically 
independent of distance. Among the earliest to use telephones on 
Nune were Russia and America. One of the best forms of naval 
telephone, and one that is now being largely used, not merely by the 
British, but by many other navies, is Alfred Graham’s. It is a loud- 
speaking instrument, the transmitter taking the current of four or 
elx large agglomerate Leclanché cells, and operating without an induc- 
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tion coil. The transmitter is of granular type, enclosed in a water- 
tight case. It is turned half-round every time the telephone is used 
by the switch which puts the line connections from “ringing” to 
“speaking.” In spite of the large power employed there 1s no 
hissing. . The receiver is contained in the samecase. A considerable 
number of British battleships and cruisers are fitted with voice-tubes 
and bells between the port-engine room and the bridges and conning 
towers, and with these telephones between the starboard-engine 
room and the bridges and connirg towers, the intention apparently 
being to gain extensive experience of the relative efficiency of voice- 
tubes and telephones under identical conditions. Telephone con- 
nections in a typical case are shown in Fig. 20. The most advanced 
instance of naval telephones yet fitted is to be found in Her Majesty's 
new yacht “ Victoria and Albert, which has a large telephone 
installation. Trials ere also being made of the applicability of these 
telephones to communications between casements. 

It would appear, however, that during actual warfare, amid the 
noise and rattle of quick-firing guns, any instrument that depends 
upon the transmission of the human voice must fail. It is reported 
that in the battle of Santiago the Americans found their telephones 
urelese, Unless a large number of men are to be told off as messen- 
gers to carry orders, what seems to be wanted is a system of printing 
telegraphs, the instruments being of a not too sensitive character, во 
that they could work without giving false signals due to vibration 
and shock, the general design of the instrument being somewhat 
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Fic, 20.— Огаһаш'в Loud-Speaking Telephone Connections. 


after the fashion of that used by the Exchange Telegraph Co, 
printing in ordinary Roman letters. Such an instrument would 

ave a relatively slow spced of action, but its result would be more 
positive, inasmuch as the message could be read by a perron without 
a telegraphic training, and if by chance a false letter were printed, 
it would not necessarily prevent the word from being recognised. 
Probably its speed—12 to 20 words a minute—is as quick, all things 
considered, as the average voice-pipe communication now, Of course 
messages making inquiries or giving instructions in accordance with 
understood requirements could be transmitted by abbreviated signals. 

Before leaving the subject of communications it may be mentioned 
that steps are being taken to introduce into the navy the Sullivan 
galvanometer for enabling ships at sea to speak with the land 
through ordinary submarine cables. There is some prospect also 
that warehips will make general use of the Marconi telegraphic 
apparatus for fleet and ship-to-shore communications, This apparatus 
proved very useful in the 1889 man«uvres, and equipments have 
since been supplied to some of the battleships of the Channel 
Squadron. | 

Among internal bell communications may aleo be mentioned 
alarms cunnected with thermometers for calling attention to the 
attainment cf certain temperatures in magazines, coal bunkers, &c. 
The arrangement is obvious. | 


(To be continued). 


ELECTRICITY WORKS ACCOUNTS. 


Dover Electricity Supply Co. (Ltd.). 


Another year's accounts of the interesting undertaking at 
Dover are before us. The results, on the whole, are most 
satisfactory, culminating, as the year's operations have, for the 
first time, in the distribution of a dividend of 3 per cent. on 
the ordinary shares, Nor is this ultimate result quite a fair 
measure of the position of the concern ; for it must be observed 
that the average total revenue obtained per unit sold is at 
Dover far below the mean of company worked stations, with 
double the output. In fact, the mean total revenue per unit 
at Dover is below the average of municipal stations with 
higher outputs. 

Last year the increase in the connections to the mains 
raised the total by 10 per cent., with 85 new consumers. 
The total output sold showed an advance of nearly 24 per 
cent. The traction load demanded a maximum supply of 
175 kw., while the consumption on this account reached 
244,987 units, or no less than 46:6 per cent. of the 
total output. The public lighting absorbed another 
16 per cent. of the total output. Unfortunately the 
official accounts do not give the total maximum supply 
demanded, but only the separate figures of the supply demand 
for traction and for lighting. From these figures we find the 
traction load factor to be about 15:9 per cent. and the lighting 
one 11:7 per cent. 

There has been a general reduction in the costs, and, while 
a few of the items are still unsatisfactory they are balanced 
by some excellent results in other departments. 

We are surprised to find the fuel item still keeping so high 
—quite 03d. above what, in our estimation, it should be. 
The other generating charges, including the item of repairs 
and maintenance, although this has increased, are all gatis- 


| factory. 


Thanks to the influence of the very moderate management 
and property charges, the aggregate costs are decidedly below 
the average, notwithstanding the somewhat high works costs. 

In the following table are repeated particulars relating to 
this concern, during the four complete years it has been in 
operation :— 


Worki "E 
Equiv. Unita | Sold | Bold | Total Total ОБЕ 

lamp for rev. cost o Ord. 
Teak connec- 10 t ы public per per Total 3 dir. 

| tion. азы lighting unit. unit. ' capital 
1896 7,904 154,200 ... | 87,984 4424, 5154. – £456 -092 nil 
1897 10,137 234,074, 27,116 | 78,624 5384. 4174. 1,778, 513 nil 
1898 20,000 423,057 179,844 | 83,459 43-4. 2924. 2,535 580 nil 
523,829 244,281 84,192 407d.|2594.! 3,239 | 445 | 3% 


1899) 22,000 - 
The Folkestone Electricity Supply Co. (Ltd.). 

Our second table refers to а very near neighbour of Dover— 
viz., Folkestone. The accounts which are summarised cover 
the period of a year and a fraction between the date of com- 
mencement of working and December 81 last. 

A very superficial study of our analysis is necessary to show 
how rapidly this undertaking has reached a satisfactory 
position. In the first complete year of working the cost sheet 
presents a most gratifying aspect considering the low output 
(803,116 units sold) and load factor (6:5 per cent.) upon which 
the results were obtained. Among the items of works costs 
and management charges, there is not a single one which to 
us does not appear to stand well below the average under 
similar conditions. | 

In view of the very moderate average revenue received рег 
unit the working profit of £2,084, representing 9 99 per cent. 
of the mean capital expended, is a most creditable performance, 
We should like to have seen something more substantial put 
by to reserve before the distribution of a dividend like 4 per 
cent. As it is, nothing having been paid in 1898, the call 
made upon last year's gross profit was only about £42, since 
£105 was brought forward from the preceding year, and more 
than covered the £4CO placed to reserve. The dividend 
absorbed £1,900, leaving about £142 balance carried forward; 
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DOVER. 
Dover Electricity Supply Co, (Ltd.) 
April, 1895. 


Undertaking Worked bg. wes me me um um am um m we = 
Commencement of 


FOLKESTONE. 


The Folkestone Electricity Supply Co. (Ltd,) 
November, 1898. 


System of Suppl. ... 22. | High-pressure alternate-current sub-stationsa | Three-wire continuous-current. 
Chief Engineer... . . . ... | L. W. Woodman. T. Hesketh. 
YEAR ENDED DEC. 31, 1898. DEC. 31, 1899. DEC.31,1898.*| DEC. 31,1899. 
QUANTITIES- 
» BOLD — — M 423,057" 523,829* 74,577 303,116 
"n gold to consumers ort „„ „„ 159,751 y: 183,440* 74,577 209,931 
11 sold for publie lighting, &о, — n n чш — ra 85,459 84,192 — 93,185 ( estimated) 
UNITS used on works ——W —ᷣ„—-ß 2 — —„—- III x ee ъ= эше 10,457 9,542 500 (estimated) 70, 7 
UNITS 8012 PER 8 C.P, LAMP CAPACITY — — -= —-— ' 258 319 | 4°70 189 
Maximum supply demanded -.... 355 kilowatts 215 kw. lighting, 175 kw. — 529 kilowatts 
Number of pu |o — ——— — 40 40 [ trac. | | 4 
Number of consumers os sms sar san a san mmn oan m 165 200 
Connections to mains in B-c.p. lamps .........—.—.-.- 20,000 22,000 
CAPACITY OF PLANT IN 8.C.P. LAMPS „u.a na s= m om 16.400 16,400 
CAPACITY OF PLANT IN KILOWATTS „u .. 222 525 525 


Total. per kilowatt Total. per kilowatt 


Per kilowatt 


0 APIT A1 — capacity. ОЁ Me _ | eapacity. capacity. | _ capacity. 
AUTHORISED (TOTAL) ma ss sm wee – – – – es 0s ee ee oe 275.000 8 £15, s £143 £50,000 £975 £50,000 £975 
Share c o o oan omn oms om om - mam n em m n mm 50,00 95:2 97:5 50,000 97:5 
Loan (including Debenture charges)... .- s= se — — 25,000 170 25 000 476 end im 
RECEIVED (TOTAL) —.-..—.—.-——————-—-—| 49,200 93:8 75.000 143 49,963 97:4 
S —— ꝗT—2—ä — 2 — 24,300 46:5 50,000 95:2 49,963 97:4 
Loan (including Debenture charges)...—-.—-.-—.— | 25,000 41:6 25,000 47:6 — — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 25.700 49:0 nil — 37 0072 
Share (unissued) —— o» m rm — eam pos — ee cedem m en 25,100 49:9 nil — nil — 
Share (uncalled) —— — em t не 2— mot nil — nil | — 37 0:072 
Loan (including Debentures) >= эше эш cán ra n — эше bee nil — nil | — — — 
REPAID (oral) ...... oun == m m rm bee nil — nil | — — — 
RESERVE OR SINKING FUND 1...6. | — — — | ^ 25 
EXPENDED (TOTAL) ...........-... mme | 70,481 134 15,893 | 145 62,968 123 
Lands and buildings „e.e. s= s= sm sas»: nas san -++ ͥ oms 14,981 28:5 15,252 | 29:1 10,879 21:2 
Plant „s... sos . sos oas oas эте . 35,5807 67˙8 39,752 75'8 25,068 48:9 
— T—— 1228 56:6 20,206 | 385 25,878 50:5 
Miscellaneous ......... om vos Gm bal balk . 689 181 685 | 1:30 1,148 2°24 
BALANCE OF CAPITAL ACCOUNT... ne. sem sas ne mam san ee | — 21.1847 — 404 – 8997 -171 – 6,838: | -133 13,006° | ~ 254 
REVENUE-— Total per unit sold] Total. Per unit sold Total. Per unit sold Total Fer unit sold 
!!! ¹ð1 ¹·¹ A (TÄ ˙ ү, 48604. | £8,885 4'072d. £1,482 | 4771d.| £5,777 4'575d. 
Revenue from supply ..........— sas m sus s ms rm ee 6,157 54904. 7,281 3°336d, 1,452 4°675d. 4,144 3°282d. 
" metere, B6. г... сооъ E cesses senses 144 0:082d. 189 0:0834d. 26 0:084d. 166 0:132d. 
- P ²˙ ͤ—T—U—ͤ 1182 0.6714. 1.179 0:511d. | ы — 1.441 11414. 
5 ane. -- — 150 0:069d. | -- 20 0˙0164. 
miscellaneous sources EU PER 202 01154. 95 0:0444. 3 0:0104. 5 0°004d. 
EXPENDITURE OUT OF REVENUE— | 
. erae. capte = | £5,152 2922d. | £5,646 2:587d. £1,076 -| 34164d.| £3,472 21504. 
WORES СОВТЯВ................ Бага Obi de apap Mie iin УА 357 2:472d. 4,845 2˙220d. 699 2:250d. 2,350 1:861d. 
Generation of electricity e.er» = sm sm sm СР UPS ie PEDEM 3,959 2'246d. 4404 20184. | 643 7070d. 1,904 1'508d. 
Fuel (including жм. &c.) cance о ——— oan ant 2,597 1:560d. 2,580 1183d. | 422 1:558d. 1,138 0'902d. 
Oil, waste, water, stores s= s os s m sas om san oas sos me 115 0`0654. 145 0°0664. 55 0°177d. 74 0°059d. 
Wages at station. — sat — 979 0°556d. 1,017 0:480d. 166 0:555d. 559 0:A43d. 
Repairs and maintenance B5 SOR MOD + oo era o 524 0°184d. 493 0:226d. | — — 134 0:106d. 
Distribution of еїесичойу ( .. 232 0: 132d. £66 OL id. 4 0*158d. 20 00954. 
W 6 e КАРЛЕН РУ ode 189 0:107d. 247 0:1134. 49 0:1584. 100 0:079d. 
Repairs, renewals of mains, To. 8 43 0:024d. 19 0`0094. | — | — 2l 00174. 
C AAA 166 0*09 4l. 175 00804. | 7 | 0028d. 326 0:258d. 
Attendance — PT oae oan o mo IM 74 0:042d. 68 0:031d. 7 | 0:023d 260 0°206d. 
SONNE, cian cs ECRIRE RANT rper o TRE RS 32 0:0524. 108 0:050d. | | ; 66 0:0524. 
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L f On max. demand system : 1 hour scale, 


СОТТУ Google 


16 


The Slectrician. 


The Oldest E'eetriea! Journal (established as a weekly Journal 1861—1878 
— ee 


Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial Publishing and Printing Offices, 
1,2 & 3, SALISBURY COURT, FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: “ELECTRICIAN NEWSPAPER LONDON." 


All Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher “Tu ELECTRICIAN,” Salisbury-court, 
Fleet-street, London, Е.С. Cheques and Money Orders should be made 
payable to "Тнк ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed ‘‘ Coutts and Co.” 

All Editorial letters to be addressed to THE EDITOR. 

A letters for insertion in ‘THE ELECTRICIAN, or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. No notice whatever is taken of anonymous communtcations, 

"THE ELECTRICIAN" is published every Friday morning, in time for the 
morning mails, It is on sale at the railway boohstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers and 
Nowsvendors ; ov direct from the Publishing Offices, as above 

Subscription Rates. — The Rates for Subscriptions to “THE ELECTRICIAN" 
are as under. YEAR HALF-YRAR QUARTER ) Post free, 

United Kingdom 366.04. ... 13s. 6d. .. Тв. od. 3 
Postal Union ... 308. Od. 168. Od. 83. 00, in advance. 

New Volumes of **' THE ELECTRICIAN" commence in April and October. 

“THE ELECTRICIAN" offers exceptional advantages to Advertisers, It has 
by far the largest tion of any English Electrical paper, and 
cireulates all over the World. This statement is guaranteed, — 

Advertisement Rates, &<., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
not later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must bein Publisher's hands 
by Wednesday. Wrapper Advertisements by W moin g. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to В p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 

All Books, Newspapers, and other publications can be ordered direct of 
„% THE ELECTRICIAN” Printing and Publishing Company, Limited, The 
well-known ** ELECTRICIAN" SERIES of Standard Electrical Works at present 


consists of — 

E CAL TESTING FOR TELEGRAPH ENGINEERS, By J. 
ELTON YOUNG, M.I.E.E. Price 10s. 6d., t free; abroad 11s. 

THE STUDENTS GUIDE TO SUBMARINE CABLE TESTING. By 
Messrs. Н. K. C. FISHER and J. C. H. DARBY. Price ба. net; abroad, бе. 8d. 

BIBLIOGRAPHY OF X-RAY LITERATURE AND i 


RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Bontgen Ray work, and a chapter giving ‘* Practical Hinta” on the subject. 


THE POTENTIOMETER AND ITS ADJUNCTA. By W. d. Funn 
Price ба " 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.O 
RAPHAEL. Price 5s. free. : 

MOTIVE POWER АЙЮ GEARING, By E. Tamaert Олзтив. Price 


12s. 6d. t free. я 
SUBMARINE CABLE rhea AND REPAIRING. By H. D. WM. 
N. e 9 ee, 
ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advan . Arranged by Dr. J. A. FLEMING, M. A., F.R.S. Printed ars 


on application. А 
ЕІЕСТЕОМАЄЯЕТІСТНЕОВҮ. Ву Оцука HzivisiDR Vol. I. Price 


12s. 6d. free 13s. Vol. II. Price 19s. 6d.: 188. 
THE ALTERNATE CURRENT TRAN IN THEORY AND 
I.—-THE INDUCTION OF 
EDITION. VOL. II. 


E TS. NEW 6d., post free. 

THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., è 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 

FLEMING, M.A., D.So., F. k. S. New Edition. 98 original illustrations, price Cs 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof 

J. A. EWING, M.A. New edition roady in March, 1900. Price 10s. 6d., post free 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free, 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretieal 

and Practical) By Dr. GEORGE GORE. Price 10s. 6d., post free. 
ELEOTRO.CHEMISTRY. By Dr. Gronce Gore. Price 2s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. Кинкацт 

and H, D. WILKINSON. Price 6s. 6d. 
DRUM ARMATURES AND COMMUTA? 


F.M. WEYMOUTH. Price 7s. t free. 
THE INCANDESCENT LAMP AND ITS MANUFACTURE, By Gemt 
B. RAM. Price 7s. 6d., free. 
A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULE. By 
9 edition, 128. 6d unc a edu D Men TE Ота = 
r on, 19. 6d.. ew on 8 
«THÉ ELECTRICIAN ^ PRIMERS, In Tae Vue Paper covers, 2s., 
ost free 2s. 3d cloth 98. 6d., post free 9s. each. e 


. each; strong 
erg 2d. Er agat 
WIRELESS TELEG HY: SIGNALLING ACROSS Space WITHOUT WIRES 
BY ELEOTRIO WAVES. By Dr. O. J. Lobe. New Edition. Price 5s. net. 
A DIGEST OF THE 


UFACIUHE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 
Edited by W, W. BEAUMONT. Price 8s. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION, 


THE ELECTRICIAN, APRIL 27, 1900. 


— — — — — — 


“ ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE ELEOTRIO ARO.—By Mrs. Атвтои, This work is in the press, 
and will contain an historical sketch of the early experiments on 
the electric arc, as well as the important resulte of recent; research. 


PRIMARY BATTERIES.—A work on this subject will shortly be published 


the theory and practice of the Primary Battery up to date, 
The book will be fully illustrated. 
The 


SECONDARY BATTERIES.—By E. J. warn Fully illustrated. 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

"THE ELECTRICIAN” WIREMAN'S POCKET.BOOK.—Edited by F. C. 
RAPHAEL, "The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal, 

THE TELEPRONE.—By Олив Smoram and F. C. RAPHAEL. 


-— —— 


SPECIAL NOTICE. 


Last week's number of “THE ELECTRICIAN " completed Vol. XLIV. 
With this week's number is issued (Gratis) the Index to the Volume. 
Complaints of non-receipt should be promptly made to the Publisher, 


NOW READY.—VoL XLIV. of “Tas Execraicun” (950 pages) 
bound in strong cloth. Price 17s. 6d., post free 18s. 64, Also ready, Cases 
for binding. Price 2s., by post 2s d. 

A complete set of “ Tam Еглотвтстаи ” (1878-1900) oan now be supplied, 
These seta are very scarce, and early application should be made. 


———————— 
THE “JAMES FORREST” LECTURE FOR 1900. 


Sır WILLIAM Preece delivered, on Monday evening last, the 
eighth of the series of “ James Forrest lectures before the 
Institution of Civil Engineers, He took for his subject 
The Relations between Electricity and Engineering.” The 
discouree, which was illustrated by numerous experiments 
and lantern slides, occupied somewhat longer than the allotted 
hour; but even this interval was all too short for the adequate 
consideration of so ramified an engineering topic. The pro- 
digious task of recounting the relations of electrical science 
and practice to engineering is not one that can pro- 
perly be performed in a single lecture of only an hour’s 
duration. Doubtless the lecturer felt this as keenly 
as the most sympathetic of his hearers, for he abandoned 
from the outset all attempts to discuss the subject on the 
philosophical basis of broad principles, and confined his 
discourse almost exclusively within the limits of a category 
of the miscellaneous uses to which electricity has been, and 
in future may be, put to achieve engineering results. We 
confess to feeling disappointment at his choice, but tho 
treatment he adopted was one that probably was best 
suited to his favourite style, and it certainly lent itself 
more readily to & popular review of the subject. Never- 
theless, we hope that at some future date a “James 
Forrest” lecture will be given in which thero shall be 
discussed on logical, rather than historical, lines the 
interconnection between electrical means and engineering 
achievements. Not that the fundamental phenomena of 
electricity were passed unnoticed by the lecturer. On the 
contrary, to many electrical engineers present, accustomed as 
they are to hear recondite matters of electrical practice dis- 
cussed between the same four walls, the preliminary display 
of experiments may have appeared childishly simple. These, 
however, should reflect that the audience was composed 
mainly of civil engineers—men who, perhaps, had spent all 
their long lives in building docks and canals, and who 
hitherto had missed every opportunity of seeing a magnetised 
poker pick up iron nails. But it certainly was irre- 
Bistibly comical to see a select group of some six or 
seven of these venerable gentlemen crowd in front of the 
lecture table round a bit of platinum wire, striving to discern 


‘its ineffectual radiance, while over their heads the electrolier 
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shone brilliantly by ihe selfsame world-familiar process. 
What need of ruddy-glowing platinum wire amid such a 
profusion of carbon filament ? | 

Our abstract of the lecture, printed on another page, will 
enable readers who were not present to learn its contents and 
scope. We need not summarise all those contents here, but 
different sections of our readers will be interested in various 
ways by the following statements, among others, made during 
the discourse. Apropos of alternating currents, the lecturer 
observed that Maxwxrr proved the identity of electricity and 
light by showing that they moved through the ether with the 
game velocity." The same physicist, he said, had pronounced 
the discovery of the reversibility of the dynamo to be“ the 
greatest invention of the century." Of the extensiveness and 
ease of applied electricity, no man holds higher opinions than 
Sir Мплллм Preece: “No magician or poet, he said, ever con- 
ceived so potent а power within the easy reach of man." Under 
the somewhat startling heading, The Annihilation of Space,” 
the lecturer referred to several applications of electricity familiar 
even to budding civil engineers: Sitting on the shores of the 
Atlantic in Ireland, one can manipulate a magnetic field in 
Newfoundland so as to record simultaneously on paper in 
conventional characters slowly written words. Thus we have 
bridged the ocean and annihilated space. We do this on a 
smaller scale in our own domestic circles.” While thus 
dealing with telegraphic matters, the lecturer made the 
announcement that the Post Office is using aluminium 
for telephone circuits, and that he had recommended 
its use on a very large scale in the interior of 
Africa." Incidentally, he stated his belief that the ** Cape 
to Cairo" telegraph line would be ten times better if of 
aluminium than of iron. We must not omit reference to a 
novel theory of electrolysis which, we feel sure, will interest 
our electrochemical readers. Referring to the action of an 
electric current upon various conductors, the lecturer said 
that “in liquid conductors the motion probably becomes 
revolution. The result is decomposition by the activity of 
ihe centrifugal force overcoming chemical affinity. The 
atoms fly away in fixed determined lines and collect at oppo- 
site poles." With regard to wireless telegraphy, Sir WILLIAM 
stated that there was “ по commercial business in it,” and 
that the Post Office had been developing it for 16 years and 
several extensions were now in hand. Mr. C. E. Grove recently 
read a voluminous and comprehensive Paper on ‘‘The Electri- 
cal Equipment of Ships of War,” before the Institution of 
Electrical Engineers. This Paper is now appearing serially 
in our columns. Sir WILLIAM Preece compressed the whole 
of this subject into the following short paragraph : — 

The battleship is the home of electricity. It controls the rudder, it 
ventilates the interior and the living space of the ship, it forces the 
draught and assists the raising of steam, it revolves the turrets, it trains 
and controls the fans, it handles the ammunition, it purifies the drinking 
water, it lights up the ship internally, it enables the captain to sweep the 
horizon with the brilliant rays of the search light, and to communicate 
with his tender or with his commanding officer across space independent 
of weather, night, season, fog or rain. 

Our readers will find it of no little interest to compare these 
statements with what Mr. Grove has said on the same subject. 

These few quotations will serve to indicate not only the 
extensive scope, but also the novel treatment adopted by 
the lecturer. We observed a fair sprinkling of electrical 
engineers in the audience. These, notwithstanding the 
elementary nature of the early part of the discourse, must 
all have felt when the lecture was ended that they had heard 
many things they had never heard before, and had had 
presented to them in an altogether novel light many of the 
familiar everyday facts of electrical engineering. 


ELECTRICAL CONDUCTORS AND DIRT. 


BY A. A. CAMPBELL’ SWINTON, 


Everyone must have noticed how electrical wires and 
fittings gather dust. Hot-water pipes have a similar ten. 
dency, and fora long time I was of the opinion that the action 
was similar in both cases, and was due to air currents pro- 
duced by heat. Recently, however, I have had reason to 
alter my views, and the matter appears to be of sufficient 
interest for detailed description. 

In a new office I have now occupied for five months there 
are in my own room five plain pendant fittings. Аз the ceil- 
ing is of concrete, and as it was necessary not to disturb the 
tenant above, these pendants all consist of plain flexible cords 
of the usual twisted pattern, which start from ceiling roses on 
the wall near the cornice, and are led through insulated eyes 
across the ceiling to the points from which they hang. Tha 
supply is the continuous-current supply of the Westminster 
Co. at 200 volts. Three of the pendants are upon one switch, 
the two others being upon another switch. Of the set of 
three, two are of 16 c.p. and one of 32 c.p. I mention this 
latter fact, though it has nothing to do with the phenomenon 
observed. All the lights are in practice used at once, so that 
in this respect the conditions are the same in each case. The 
following, however, are the results, which are sufficiently 
remarkable to deserve notice. P 

Within a week or two of my entering into occupation of the 
office and using the lights it was observed that, whereas the 
three flexible cords connected with one switch remained 
clean, the two cords on the other switch were rapidly accumu-. 
lating dust. The latter were repeatedly dusted, but the effect 
always repeated itself. At present, after some five months 
use, while the one set of three cords are still comparatively 
clean, never having been dusted, the other set of two cords 
are thickly covered with an aggregate of dust particles, which 
in some places project fully one quarter of an inch from the 
cord. Further, while the plaster of the ceiling in thé case of 
the set of three cords is absolutely white, and the ceiling roses 
at the ends of these cords retain their original colour, the 
ceiling immediately above the set of two cords is blackened 
with a well-defined broad dark line, while the ceiling roses 
that serve these two cords are also covered all over with a 
dark deposit. | | | 

Now for the reason of this strange phenomenon. It is very 
simple. In the case of the set of three pendants the flexible 
cords and ceiling roses of which do not become dirty, the 
switch is in the positive pole. Iu the case of the other set 
of pendants, whose cords and roses become covered with dust, 
and which even blacken the ceiling with which they are not 
in contact, the switch is in the negative pole. Now, as is 
well known, the negative conductor in the street mains has a 
tendency to earth itself to an extent which is sufficient to 
cause the negative lead to be always almost at the same 
potential as earth. Consequently, the positive conductor is 
always at nearly 200 volts potential above that of earth, and 
therefore above that of the dust particles present in the 
atmosphere. This point has been tested in my office with a 
voltmeter, with the results that from the negative there are 
only about 30 volts to earth, while from the positive there are 
170 volts to earth. The reason for the effects observed is thus 
obvious. In the case of the three pendants, whose switch is in 
the positive, it is only when the switch is turned on a few 
hours per diem out of the 24 that there is any appreciable 
difference of potential between the cord and the surroundings. 
Even then it is only one conductor in the cord that has this 
potential, and the exterior of the covering very possibly 
always retains zero pctential. In the case of the other set of 
two lamps, whose switch is in the negative, the result is far 
different. When the switch of this set is turned on, ro doubt 
the conditions are similar to the other set when the latter’s 
switch is also turned on. But during the many hours every 
day when the switch is turned off, in the case of tLe two-light 
set, both of the conductors remain constantly at a potential 170 
volts above that of its vicinity. The dust is therefore caused to 
deposit upon the cord and upon the ceiling rose by electro- 
static attraction. No doubt the use of 200 volts, which will 
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give four times the attraction afforded by 100 volts, has made 
the effect more marked in this particular case. | 

I should not have thought it worth while bringing the above 
facts forward publicly had they not been so marked as to be 
a serious nuisance in the case of the pendants whose switch is 
in the negative, From the point of view of the wiring of 
decorated rooms in a town with an atmosphere like London, 
the matter is of very considerable importance. It will be 
found that with the switches in the negative, an amount of 
dirt will be deposited in a few weeks that would take years to 
accumulate with the switch in the positive. I am well aware 
that from a totally different point of view, in damp situations, 
there is an advantage in putting the switch in the negative, 
for the reason that otherwise the metallic mechanism of the 
switch is liable to be corroded away by electrolytic action. 
In dry places, however, where it is desired to keep electrical 
wires and fittings clean, I have no doubt that in an atmos- 
phere such as we have in this great city, switches should 
always be placed in the positive conductor, so that the 
exteriors of such fittings and wires should remain as far as 
possible at earth potential. 


—ͤ—........—... 


AUTOMOBILE BATTERIES. 


In view of the increasing attention which is being paid to 
the employment of accumulators for electric traction, or, as 
Herr Vollmer prefers to call it, ** accumobilimus," he has 
devoted an article in No. 7 of the Centralblatt fiir Accumu- 
latoren und Elementenkunde to discussing the relative merits of 
the Planté and the plug plates for particular classes of work. 
The Planté type possesses the great advantage that it can be 
discharged at a very high rate when necessary without any 
loss of economy, and it can also be charged very rapidly, so 
that a battery of 80 ampere-hours can be charged in 15 
minutes. It has also a somewhat greater durability, but 
these advantages are counterbalanced by the great weight of 
the cell, its large volume, and its small capacity. Taking 
the lightest type of these cells, weighing 18 kilogrammes 
each, then the total weight of the 44 cells required to propel a 
vehicle to carry four persons would be 572 kilogrammes, and 
its capacity of 80 ampere hours at a three hours discharge 
rate would be about 6:15 ampere hours per 1 kilogramme 
of total cell weight, and about 12:8 ampere hours would be 

ielded per 1 cubic dom. of the space occupied by the 
apis while the distance which could be travelled by such a 
carriage without recharging the battery would be about 
25 to 30 kilometres under the most favourable conditions. 

The properties of the plug accumulator are almost the 
exact reverse. With smaller volume and weight it possesses 
а very much greater capacity, but its discharge rate is very 
low, and if this is exceeded at all, the capacity and durability 
of the cell are quickly injured. The time required for charge 
is very long; for instance, it would take a battery of 80 
ampere-houra’ capacity fully 4 to 5 hours to charge it. This 
disadvantage is got over by calculating the amount of current 
required at the normal five-hour discharge rate of the battery for 
the normal rate of speed of the vehicle, and determining the 
size of the battery from this. Assuming as before, a capacit 
of 80 ampere-hours at a three-hours’ discharge rate, we find 
that the battery would have the following proportions :— 

Total of 44 cells at 10 kilogrammes each ...... 440 kilogrammes. 


Capacity per 8 kilogrammes cell weight......... 8 ampere-houra. 
Capacity per cubic decimetre cell volume ...... 21:4 ampere-hours. 


Provided with such a battery a four-seated carriage would 
travel 40 to 45 kilometres for each charge, because the vehicle 
would be lighter on account of the smaller weight of the 
battery. 

From a comparison of these data, the superiority of the plug 
accumulator over the Planté is at once apparent, but when 
the life of the accumulators is taken into account, then the 
Planté are the most economic, as they will yield about 200 
discharges, while the most that can be obtained from the plug 
accumulators are 150. With regard to the size of the bat- 
teries it may be mentioned that the best results which have 
been as yet obtained from automobiles show that they require 
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80 to 85 watts per ton-kilometre-hour on good level roads. 
When the working conditions are known, the type of accumu- 
lator to be employed can be easily determined from the fore. 
going considerations, the Planté cells having the advantage 
when the demand for current is high but the distance to be 
travelled is not great, while the pasted plates are most suitable 
for light running vehicles used for pleasure where economy is 
not an important consideration, 


ND 


THE RELATIONS BETWEEN ELECTRICITY AND 
ENGINEERING.* 


BY SIR WILLIAM H. PREECF, K.C.B, r. R. s. 


The nineteenth century is distinguished in our profession chiefly 
by the knowledge we have obtainel of the constitution of matter 
and of the qualities of the materials we utilise for the service of man, 
of the presence and characteristice of that medium—the cether— 
which fills all space, and of the existence indestructibility and 
protean character of that great natural source of force, motion, work 
and power which we call—energy. Electricity is only one of many 
forms of this energy. It is measurable in well-defined and accu- 
rately-determined units, It is produced and sold, utilised and 
wasted, It is therefore something distinctly objective. It has even 
been defined by Act of Parliament. There are tour great principles 
underlying the practical applications of electricity : I. The estab- 
lishment of a magnetic field. II. The establishment of an electric 
field. III. The disturbance or undulation of the wether. IV. The 
work done by the generation and maintenance of electric currents in 
material systems. It will smooth our journey over somewhat difficult 
ground if I commence by illustrating these principles with some 
elementary experiments, 

When the current is alternating it is always either rising or falling 
and changing its direction. The behaviour of alternating is more 
complicated than that of continuous currents, but each are subject to 
well-known conditions and to simple mathematical treatment. Each 
has its own particular sphere of usefulness. Some of the energy is 
wasted in the form of heat in the conductor, in the dielectric, and in 
the iron ; some in the neighbouring conducting mains, and some is 
conveyed away—dissipated in limitless space. Alternating currents 
differ in their frequency. Those generated at Niagara pass ш 
each cycle 25 times per second. The favourite frequency in the 
United Kingdom is 50, but many installations in the U nited States 
reach as high as 130. "These frequencies in closed circuits can, 
however, be increased to millions per second in open circuits, In 
fact, Maxwell proved the identi ote electricity and light by showing 
that they moved through the ether with the same velocity—196,400 
miles per second—and in the same undulatory fashion. If the alter- 
nations could be generated with a frequency of 50 billions of waves 
per second we should see electric waves as light rays. Electric 
waves and light waves differ only in their length. Hertz detected and 
measured these electric waves. Attempts have been made to utiliss 
them, but so far not with much practical success. 

If a conductor itself be free to move, and a magnetic field be pro- 
jected through it while it is maintaining a current, it is forced into 
motion, and it becomes a rotating machine or motor. The electric 
energy of the current is transformed into its mechanical form. Its 
torque, or turning moment, depends upon the intensity of the 
magnetic field, on the length of the conductor, and on the strength 
of the current. This reversibility of the dynamo is of immense 
commercial value. Maxwell said it was the greatest invention of 
the century. Tram cars in our streets, trains on our railways, tools 
in our shops, and mills in our factories, are thus worked by elec- 
tricity. Dynamos and motors are subject to laws and conditions 80 
thoroughly well known that exactness is assured and waste reduced 
to a minimum. There is no more perfect machine than a dynamo. 
M otors are nearly as good. Electricity as a science is fascinating to 
everyone, but it is deeply fascinating to the engineer. No magician 
or poet ever conceived so potent a power within the easy reach of 
man. 

The Doing 40 Vork. — Тһе maintenance of an electric current 
through a conductor means the expenditure of work upon that con- 
ductor, and this expenditure of internal work means molecular 
motion. In solid conductors the result is heat. If the current be 

radually increased, this motion is similarly increased. The result 
18 successively incandescence, white heat, fusion, and disruption. In 
liquid conductors the motion probably becomes revolution. The 
result is decomposition by the activity of the centrifugal force over- 
coming chemical affinity. The atoms fly away in fixed determined 
lines, and collect at opposite poles. In gases the transference of 
electric energy in the form of sparks means dissociation. Compound 
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gases are broken up into their component elements under the same 
directing influences. Work is doné upon the as in the previous 
instauces. Joule established the law of the relations of current and 
heat upon a definite and accurate basis. Faraday developed the 
laws of electro-chemistry with equal exactitu’e. Prof. J. J. Thom- 
son has determined the action of currents on gases. The principle of 
work that lies at the very root of the profession of the engineer 
enables all these operations to be measured in definite mechanical 
unite. 

The Purification of Matter.—The elements and their useful com- 
pounds are rarely, if ever, found pure. Impurities have to be sifted 
away. According to Prof. Borchers, the eminent electro-metallurgist, 
the world manufacture of calcium carbide for the production of 
acetylene gas is utilising a power equal to 180,000 H.P., that of the 
alkalies and the combinations of chlorine for bleaching 56,000 H.P., 
of aluminium 27,000 H. P., of sopper 11,000 H. P., of carborundum 
2,600 H.P., and of gold 455 н.р. Electroplating is one of the staple 
manufactures of Sheffield and of Birmiogham. There are nearly 200 
firms working at the former place, and over 100 at the latter. The 
decomposing bath and the arc furnace are revolutionising many 
industries. Phosphorous is now being produced in England in large 
quantities from corundum, and alumivium from bauxite is extending 
in use and being reduced in price. The Post Office is using 
aluminium for telephone circuits. I have recommended its‘use on a 
very large scale in the interior of Afric where transport is £o costly. 
We can get the same conductivity as with copper with half the 
weight, and at a lets price, and we can put up a line telegraphically 
ten times better than of iron for less money. 

The Annihilation of Space.—The elements of Volta and the battery 
of Galvani— zinc, copper and a solution of a pauni acid—gave a 
convenient generator of electric currents which could be directed 


along wires to great distances, and thus, by establishing magnetic 
fields, could deflect needles in such a way as to form the alphabet 
and fo transmit words and, therefore, thought. In wires of great 


length, while the initial speed is that of light, it takes time for the 
electric waves to rise ana fall. so that the number of currents which 
can be sent per second is limited Between London and Liverpool 
the speed of speaking is virtually unlimited, but between Ireland and 
America it is restricted by the so-called capacity of the cable sub- 
merged іп the ocean. This capacity absorbs energy and retards the 
rate of rise and fall of currents. While a thousand currents per 
second can be sent in the former case, only six per second are avail- 
able in the latter. Nevertheless, sitting on the shore of the Atlantic 
in Ireland, one can manipulate a magnetic field in Newfoundland so as 
to record simultaneously on paper in conventional charactera slowly 
written words. Thus we have bridged the ocean and annihilated 
epace. We do this on a smaller scale in our own domestic circles 
when we prets a button and ring a bell in our servant; quarters. 
The and of a bell and the drop of an indicator is а message— 
* You are wanted in the drawing-room." When the button is sup- 
plemented by the telephone, as it is in to many houses now, you can 
speak your message, “ We want coals,” and thus the servant is saved 
two journeys, and you have gained some time. 

The regulation of the ever-growing traffic on our railways and 
the safety of passengers is secured by similar means. The telegraph 
not only places the manager of the line in communication with every 
station upon his system but electric signals control the motion of 
every train. Trains are kept apart by a considerable space. Col- 
lision would be impossible were the human will infallible ; but the 
world is made up very much of fools and temporary maniacs, We 
all do at times what we ought not to do. The annual return of 
violent deaths is au interesting document. When in England alone 
138 pereons choke themselves at their own tables, and 765 die by 
falling downstaire, we must not condemn the railway signalman, who 
is responeible for the death of only 58 in 1898. A railway signal- 
box is an electrical exhibition. Every line is protected by its own 
electric signal. Every distant outdoor 1nechanical signal is repeated 
back. The danger signal is locked and caunot be lowered to “line 
clear? until it is unlocked by the train itself or by the distant signal- 
man. Mr. F. W. Webb is not only working the outdoor signals 
themselves by electrical energy, but he is moving the points and 
switches by the saine means So far the experience gained at Crewe 
during a period of about twelve months, from the working of a signal 
cabin containing about 60 levers has been such as to justify 
confidence and the extension of the syatem, and some ten cabins 
containing about 1,000 levers will be provided. The apparatus 
has been designed to work in with as far as possible the standard 
signalling apparatus of the London and North-Western Railway. 
The interlocking frames may be said to be the ordinary mechanical 
frame in miniature, occupying one-third of the space. The levers— 
about 6in. in length—are placed 1n two tiers, and are manipulated in 
the same way as the levers of a mechanical frame, consequently the 
signalman accustomed to the old type has nothing to learn in the 
new. The levers are mechanically locked by means of tappet 
locking, and they control carbon switches by which the 110-volt 
electric current is transmilted to the motors. The object of this 
electric working is primarily to reduce the manual labour of the 


signalman, and enable him to pay more attention to the movements 
outside his cabin ; increased of working; the removal of 
obstructions on the ground caused by the numerous wire aud rod 
connections necessitated by the present system; and, finally, a 
reduction in the number of signalmen employed. 

Wireless telegraphy, or, as it is better termed, metheric telegraphy, 
has made but small progress, owing to the simple fact that the 
demands for its services аге £o very few. There is no commercial 
business in it. The fascination of electricity and the sensation of 
breaking down space by apparent magical means have led to 
much gratuitous advertisement on the of the Press. I wrote 
in 1888, * The influence which electric currents exert on neighbour- 
ing wires extends to enormous distances, and communications 
between trains and ships in motion, between armies inside and 
ontside besieged cities, between ielands and the mainland, hes 
become possible without the aid of wires at all by the induction, 
which is exerted through space itself.” The Post Office bas for 16 
ia been developing this syetem. Several extensions are now in 


Transmission of Power.—It is not considered advisable to construct 
dynamos giving higher voltages than 2,500 volts, although in many 
cases 5,000 volts are коше; but there high voltages are easily 
and safely converted by transformers to any other higher pressures. 
Energy is also transformed in its continuous form a rotary con- 
verters, but in this case the process is usually the reverse. Direct 
continuous currents of 100 amperes and 3,000 volts are reduced to 
900 volts by acting as motors to rotate generators, giving 600 amperes, 
for, say, tramway working. Again, at Tivoli, 18 miles from Rome, 
the energy of the falling water there is transmitted to Rome in the 
form of alternating currents at 6,000 volts, and is there converted 
by rotary transformers into direct currents at lower voltages for 
battery, traction, and motive purposes. 

The sun is the fons et origo of all the available energy upon the 
surface of the earth. Coal and oil are extracted from its crust; 
oxygen is found in its atmosphere. Grasses, corn, fruits, and vege- 
tables become food and fuel for beast and man. Waters are con- 
verted into vapour, forming clouds, rain, brooks, rivers, torrents, 
and falls, The atmosphere is disturbed by wind, and the waters of 
the ocean by tides, Energy is thus found available for useful work 
in many different forms, The problem before the engineer is how 
to utilise these waste energies of Nature so as to secure the best 
cconomical result. Falling water can, by a turbineor impulse wheel, 
convert the energy it poesesses in virtue of its fall into the form of. 
electricity. By the aid of transformers it can be raised to very high 
voltages ; 40 000 volts is employed in California, 11,000 in Niagara. 
We use 10,000 between Deptford and Trafalgar-square. It can thus 
be transmitted to any reasonable distance, and there it can be utilised 
to do useful work. The waste forces of Nature are thus within our 
reach. ‘The waterfalls of the Highlands may work the tramways of 
Glasgow ; Niagara already works those of Baltimore. 

We underrate very much the progress made in the United Kingdom 
in different industries, owing to the secretiveness of the British manu- 
facturer. He will not report what he is doing in the Press, and the 
Press leaves him severely alone. Electricity as an economiser, by 
increasing the speed of output and by reducing waste, is as much at 
the disposal of the British as of the American manufacturer. But 
John Bull clings with affectionate and conservative fervour to the 
capital expended by his grandfather, while Uncle Sam does not 
hesitate to chack obsolete plant on the scrap heap if, by doing so, he 
can increase his business. Progress in the States is also not so 
seriously checked by trades unionism as it is here. I am told that 
the Bricklayers’ Union in England limits a man’s daily work to 
laying 400 bricks, while in the States he does 1,200! This limiting 
of the output of labour is a much more serious tax on the nation 
than a war tax. It drives trade out of the country; it restricts the 
intelligence and lowers the tone of morality of our working classes, 
It is a disease to be grappled with. 

Traction.—It is for traction purposes that electricity is making 
such gigantic strides. In the United States tramway working by its 
means has become practically universal. In the United Kingdom 
it is making rapid way, and in connection with electric lighting it із 
giving great economical results The combination of the two 
systems is most effective. In St. Helens, in Lancashire, where 
13,435 8 c.p. lamps are connected, and a small tramway system of 
nine cars simultaneously running is at work, the works costs have 
been ou down from 323d. per unit to 0:67d. per unit. The 
price for electric light has been reduced from 6d. to 44d. per unit, 
and it will pon be lowered to 344. This is after only 8} 
months’ wor ing. t. Helens is an object lesscn to all munici- 
palities, especially to Glasgow, where a very false start has been 
made. Electric railways are aleo growing apace. A bold attempt 
is being made by the metropolitan railways to work the existing 
line in such a way as not to interfere with the existing traflic or even 
with the permanent way. A new train of six coaches weighing 180 
tons, having a motor car at each end weighing 54 tons, is about to 
run between Earl’s Court and High-street, Kensington. Each motor 
car is mounted on bogies, and each bogie has two electric motors, so 
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that there are eight driving wheel; each bearing 6°75 tons The 
driving wheels have diameters of 47in. The length of the train is 
240ft. Each motor is rated at 200 н.р, or a total of 800 нт. for 
each motor car. But there is a wide margin, and we have already 
applied 950 н.р. in starting a load of 270 tons on the incline of 1 in 
43. Electric traction has an immense advantage over steam traction 
in impressing a continuous and uniform torque or turning moment 
on the shaft, and consequently a continuous and uniform effort on 
the trend of the wheel. The action of the steam locotnotive is inter- 
mittent and the bite not continuous. Hence such frequent slipping 
on greasy rails. Again, the maximum torque can at once be applied 
by the current, and, in combination with the constant effort, it 
increases the acceleration so that a train acquires its maximum speed 
much more quickly. We shall increase the mean speed of the 
metropolitan traizs from 11 miles per hour to 15, and thereby 
increase the capacity of the line over 30 per cent. The stoppages on 
the under oun railways are £o frequent that the trains are always 
cither accelerating or stopping. They never reach their top speed as 
they do on main lines Electric traction enables them to start 
quicker and stop more promptly. On the Metropolitan the 180-ton 
train acquired 20 miles an hour in 200ft., and, when going at the 
same speed, it was stopped in 130ft.—-half its length. Smart work 
on such a railway depends on the rate at which trains can be emptied 
and filled. The English system of compartments and side doors 
facilitates this. It would be still further expedited if we could have 
one platform for entry and one for exit, and one class only. 

The Liverpool and Manchester Lightning Express Railway, pro. 
moted by a very powerful representative syndicate of these two great 
commercial centres to carry out the scheme of Mr. Behr, is a very 
bold and promising venture. The line is to be monorail, 31 miles 
long, direct between the two cities, without any intermediate station 
and with no crossing. "There are to be cars every ten minutes. The 
speed is to be 100 miles per hour, and the time of transit 20 minutes. 
Е know of no reason why this should not be done with safety and 
comfort. 

The automobile car of the future has not yet seen the light. It 
will be electrical. Immense progress has been made in motors aud 
in batteries Lundell has shown how to store up the energy now 
wasted in descending hills, and to recover some of that absorbed by 
the inertia of the car. Although a battery has already been able to 
drive д саг 100 miles with one charge, we are waiting patiently for 
the real automotor storage cell. 


F-lectricity in War.—A strong contingent of electrical engineers has 
volunteered for service in South Africa. They are all scientifically- 
trained practical young engineers. Bicycles, field telegraphs, tele- 
phones, arc and glow lamps, cables, search lights, traction engines, 
and generating plant will be under their care. 

Electricity has been extensively applied to the development and 
utilisation of explosives in both the civil and military divisions of 
. our profession. Charges are safely fired under water and blasted 
in mining and demolition operations by small exploding dynamos, 
magnetic-electric machines or induction coils acting upon high 
tension fuses. Our Honorary Member, Sir Frederick Abel, has 
especially distinguished himself in this direction. His fuse, com- 
posed of phosphoride and subsulphide of copper, is universally 
used by our War Department. Time guns are thus fired at stated 
hours at different sea-ports by currents originating in Greenwich 
Observatory. Broadsides in battle ships and guns in turrets are 
similarly discharged. Torpedoes are even directed by currents from 
the shore. The defence of our coasts by submarine mines aud their 
explosion by currents when the enemy’s ships are properly located 
by position-finders is the last development of the application of 
electricity to war. Electrical blastinga has revolutionised the opera- 
tions of tunnelling and driving galleries. It is much used in quarry- 
ing with great security to the men. The deepening of harbours and 
channels and the removal of obstructions such as wrecks and rocks 
are facilitated. 

The battle-3hip is the home of electricity. It controls the rudder, 
it ventilates the interior and the living space of the ship, it forces 
the draughtand assists the raising of steam, it revolves the turrets, it 
trains and controls the fans, it handles the ammunition, it purities 
the drinking water, it lights up the ship internally, it enables the 
captain to sweep the horizon with the brilliant rays of the search- 
light, and to communicate with his tender or with his commanding 
cfficer across space independent of weather, night, season, fog, or 
rain. 

Santtation.-- No branch of our profession fulfils the true function 
of the engineer more efficiently than that which deals with sanitation. 

Pure air, pure water, pure food, pure soil, pure dwellings, and pure 
bodies are the panacea for health and comfort. Electricity helps us 
very much in attaining some of these qualitie An electric glow- 
lamp does not vitiate the air. It does not throw into circulation ia 
the air any product of combustion, The question of ventilation is 
very much reduced in importance and rendered more simple to 
effect. Much less air need pass through our sitting-rooms and 
meeting-places. The air vitiated by our lungs can be easilv with- 
drawn ond fresh air cau be forced in by fans worked by electric 
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motors. Even the air during its entrance can be warmed, and 
impurities floating in it can be sifted out of it by the attraction of 
electrification. Heating by Dowxing’s luminous electric radiators is 
very much on the increase; they consume 250 watts, which cost 
about $d. per hour. In many post-offices sealing wax is melted and 
kept in a liquid state by currents. Water can be sterilized by ozone, 
a product of electrification, and even by the nascent oxygen, when: 
broken up into its constituent elements by electric carrents. Sei- 
water thus electrolysed supplies us with chlorine, and converts the 
water into a powerful antiseptic, disinfectant, and deodoriser. Its 
economy is, however, doubtful, and in consequence its adoption has 
been much restricted. 

Industries.—The applications of electricity to other industrial 
rocesses are innumerable. 1 have time to mention only one. Mr. 
. A. B. Carver, who was a pupil of Lord Kelvin aud an officer on 

our staff in this Institution, has brought out a new Jacquard loom 
for weaving ; 600 hooks are controlled electrically. The twill as 
well as the pattern is under complete management. It has been 
warmly taken up in Glasgow, and a factory has been started there. 
The pattern on this cloth is woven directly from a photo-print of the 
artist's design, mounted on a metallic sheet. The threads of the 
warp being picked up by electromagnetic action, owiug to the figure 
of the pattern being cut away, and thus allowing the circuit to be 
completed hy the metallic shot. 


THE PROTECTION OF PUBLIC BUILDINGS FROM 
LIGHTNING. 


On Monday last Mr. Killingworth Hedges, who has recently been 
advising on the re-arrangement of the lightning conductors on 
St. Paul's Cathedral, read a Paper on the dios subject before the 
Royal Institute of British Architects. He quoted from a Paper read 
before the same Institute by Col. the Hon. Arthur Parnell in 1884, 
in which an analysis of a number of disasters to buildings fitted with 
lightning rods showed that there were 828 separate instances of 
mechanical force, as against only 228 of heat, exercised on various 
substances by lightning. Mr. Hedges also repeated Dr. Lodge's state- 
ment that the problem does not end with the actual rod, owing to 
the large difference of potential existing between the conductor and 
earth, however well the two are connected. He expressed himself 
in agreement with Dr. Lodge as to the oscillatory nature of the 
discharge, and expressed the view that the side flash was the result 
of self-induction in the conductor, On one matter, however, 
Mr. Hedges’ theory was eomewhat remarkable. He considered that 
when a discharge occurred at one point between the thundercloud 
and earth, acorresponding discharge occurred in the reverse direction 
at another point of the cloud. Не referred to these as the “ down- 
ward ? and “upward” discharges, and stated that he had frequently 
seen in Colorado “ upward ” flashes arising from the around) In 
connection with available reports and statistics of lightning acci- 
dents, Mr. Hedges regretted that no official reports of this nature 
had been published since that of the Lightning Rod Conference 
in 1832. 

Not the least interesting part of Mr. Hedge? Paper was a des- 
cription of the lightning conductors attached to several important 
buildings abroad. Оп the Notre Dame Cathedral, in Paris, the main 
conductors аге three in number, each of the two on the towers com- ` 
mencing at a massive wrought-iron terminal rod about 20ft. high 
and 4in. square at the base. To this a wrought solid iron rod about 
lin. square is secured by straps, and run in lengths, jointed at 
intervals, over the roof and outside the tower to the ground. This 
rod is supported about 7in. from the lead roof and stonework by 
stanchions insulated by half-round stone or porcelain insulators 
secured by shackles. At a later period a copper strip had been con- 
nected to each of the conductors at the roof and run independently 
to the ground below. The spire has an elaborate finial with 
numerous points and this appears to be connected to earth in a 
similar manner, and also to the crest running along the ridge of the 
roof. 'The speaker considered this method of protection to be a 
source of danger at pre:ent. The flash received by one of the main 
rods had two paths open, one by the old iron conductors and à second 
by the new copper band. The current could be preventel from 
dispersing over the lead roof by the insulators of the conductors, and 
owing to the resistance of the joint would consequently jump from 
the central rod to the small copper one. 

Oa the Cologne Cathedral he considered the protection far more 
advanced than that of Notre Dame. Stranded copper cables are used, 
run through galvanised iron stanchions with flat feet by which they 
are bolted to the stonework. To avoid galvanic action, the eyes of 
these supports are bushed with lead. They keep the conductor about 
Tin. away from the structure so that the cable can be stretched tight 
by tightening screws and not run round projections. A somewhat 
similar arrangement is used for the horizontal conductors which run 
each «ide of the roof and are kept away from it. The terminals of 
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the lightning rods, Mr. Hedges continued, were almost always plain 
spikes without branches, but German buildings had many of these 
both on the highest portions and along either the tops of the walls 
or ridge of the roof, the whole being connected together by a 
horizontal conductor run in the method described. A timber shed 
near Frankfort had these vertical rods about 15ft. apart and a 
petroleum storage tank at intervals all round its circumference. 


The lightning conductor of the Palais de Justice of Brussels is 
very similar to that of the Hotel de Ville, which has been described 
in text-books. It is on the Melsen system, and consists of a network 
of metal rods connected together at the top and furnished with an 
aigrette or bundle of eight 4mm. copper rods epread out like a feather, 
ғо that, after passing over the roof, the terminal points project so little 
that they can hardly be seen from below, yet they break up the area 
of the buildings and leave little space unprotected. The conductors 
are of copper, but where they descend a special iron box is employed 
in which they are embedded in zinc, and from this the down rods 
can be continued in iron and also connected to the rain-water pipes 
and other ironwork of the building. The Palais de Justice was 
struck scon after the lightning conductor was completed, bui no 
more damage was done than the partial fusion of some of the points 
of the aigrette wbich received the flash. 


French architects, Mr. Hedges said, seem to prefer the long single 
point. The standard rod or tige is 6 metres high and about 6cm. 
diameter at the base, tapering to nothing at the top. The rod is 
firmly connected to the woodwork of the roof, and the copper or iron 
conductor is fixed at the base by means of a shackle. The conductor 
is usually kept away from the building by supports, and is carefully 
led into moist earth—or, in the case of rock foundations, it is con- 
nected to a network of wires running for a considerable distance 
under the surface, Where a well can be used, the earth connection 
is prepared by plaiting up galvanised iron strips to form a basket, 
which contains a sort of grapnel, the latter being attached to the 
conductor and the basket being filled with coke and lowered into the 
water. 

The methcd adopted in most American cities at present, the 
speaker continued, is the employment of a round iron rod about half- 
an-inch in diameter, extending from the ridge of the metal roof about 
4ft. above the top of the chimney or other elevated projection, its 
lower end being connected to a piece of iron in the form of a saddle, 
soldered to the metal roof. To this the top of each rain pipe is 
joined, or, where the gutters are below the roof, special tinned iron 
strips connect the two. It is said that each rain-water pipe 4in. 
diameter is equal in capacity to an iron rod ,%in, diameter. The 
connection between the pipeand the earth is made as follows : Above 
the elbow portion, a galvanised socket is fitted, and to this is soldered 
a flat bar which is led directly to the nearest water pipe or to the 
earth. The form which seems to give the best results, he said, is 
constructed of a pipe driven into the ground so that its perforated 
end rests in moist earth; its upper end is left about бір. below the 
surface, so that it can be watered artificially or by rain. To assist 
the collection of moisture a larger sleeve is placed outside, furnished 
with a perforated top and set flush with the gutter. With slate or 
wooden roofs, bands of tin plate or galvanised iron are often placed 
underneath the slate covering on the rafters of the roof, being con- 
nected at the top with the “air terminal” conductors, and below 
with the gutters and rain-water pipes as previously described ; in 
the case of a Mansard roof the sheet metal or flushing is also 
connected to the system. 

: Mr. Hedges was called in, in 1898, to report on the condition of 
the lightning conductors of St. Paul’s Cathedral. He was informed 
that they were put up in the year 1872, having taken the place of the 
original system erected under the advice of the Royal Societv about 
144 years ago. The conductors were throughout of jin. stranded 
copper. Four of these conductors passed from the iron supports of 
the cross down the outside of the dome branching into eight con- 
ductors which were cross-connected by the railing of the gallery. 
Lower down they were united together and carried down to the 
ground. Each tower had two conductors with a cross connection, 
and there was also a single conductor passing over the ridge of the 
choir to an earth on either side. In the metallic connection with the 
cross there were several iron straps passing down inside to the level 
of the gallery, where the ends apparently disappeared in the stone- 
work, This, in Mr. Hedges opinion, constituted a danger. The 
statues on the three sides of the building were not protected. The 
earth connections were aleo most unsatisfactory. These had originally 
been laid in a brick sewer passing round the building but in altera- 
tions since executed, earthenware pipes had been laid within the 


sewer, the brick sewer being no longer employed, and the conductors ` 


were therefore left either resting on the top of the earthenware pipe 
or placed within them so that they were insulated from earth. The 
joints were in all cases wrapped and not soldered. 

. The plan of re-arrangement recommended by the author, taking into 
consideration the large amount of copper cable already disposed about 
the building, was to run three new cables from the metal-work of 
the framework supporting the croes to the roof.of the dome (making 


interconnection with the iron supports of the structure); there connect. | ` 


ing them with the eight existing conductors and reuniting them at the 
base of the dome to the existing syatem, which was to be increased 
by running a new 4-in. seven-ply copper cable on the top of the 
parapet entirely round the building. From this horizontal conductor, 
aigrettes, consisting of five pointed copper rods, were teed at intervals 
by means of special brass boxes tinned inside, into which the cable 
was placed, the aigrettes firat secured by binding, end the whole 
united by running in hard solder. Great difficulty was found in 
securing new earths. Опе set of conductora was united to the 
hydraulic main supplying the power to the organ, and the other to 
the 8-in. water main. This connection was made by cleaning the 
outside, then wrapping the strands of the conductor aròund it, and 
then enclosing the whole in a metallic clamp which was filled with 
molten lead and screwed up tight. An additional earth was made 
by means of a perforated wrought-iron pipe furnished with a steel 
shoe, which was sunk to the requisite depth to secure moist ground. 
The stranded conductor was dropped into the pipe, soldered to a 
lead cap on the top, and shielded from electrolytic action by wrap- 
ping it in a lead tube. The pipe has a bend at the upper end, 

roJecting above the ground and closed bv a plug so that water can 
be poured down. There are other earths of ordinary copper plate 
buried in & mixture of charcoal and broken electric light carbons, 
and the old system of conductora, as well as the new, is attached to 
all the new earths. It is also proposed to establish connection with 
the ends of the rain-water pipes where they look out of the stone 
walls, down which all the conductors are laid. 

In concluding his Paper the author repeated some of the practical 
suggestions with which Dr. Lodge concluded his 1889 Institution 
Paper n The Electrician, Vol. XXIII., p. 68), adding a few sugges- 
tions of his own. He does not agree with Dr. Lodge that the use of 
copper is a needless extravagance, but ш it to iron, as a light- 
ning conductor is costly to renew and iron perishes more quickly 
than copper. M 

The Paper was illustrated by a number of excellent lantern slides, 
some of which had been kindly lent by the Royal Meteorological 
Society. These included several very interesting photographs 
of lightning flashes, and an excellent photograph showing the 
arborescent markings on the arm of a man struck by lightning. 

A short discussion followed the reading of the Paper. Mr. 
Marriott, secretary of the Royal Meteorological Society explained, 
with the help of some slides, the nature of thunderstorms and the 
characteristic meteorological indications of their presence. Mr. Slater 
asked whether the hoops employed on chimneys were dangerous if 
not earthed, and was answered in the affirmative. Mr. Hall referred 
to the practice of bringing exhaust steam pi rt of the way up 
chimney shafts, and was told that these should also be earthed. 
Another speaker wished to know why a straight lightning conductor 
should be employed to lead away the lightning which, by the pictures 
shewn, appeared to prefer a wavy path. It was also elicited in the 
discussion that it was a dangerous practice for a man, with wet shoes, 
to lean against a lightning conductor during a thunderetorm. 


COMPENSATION OF LINE DROP IN ALTERNATING 
CURRENT CIRCUITS.* 


BY E. J. BERG. 


Tv illustrate the practical application of the general equation (see 
footnote on next page) expressing the relation between currents and 
E. M.F. in an alternating-current system, assume a single-phase system 
in which it is desired to transmit 1,000 kw. at 60 cycles with 10,000 
volts at the receiving end of the line. The length of transmission is 
20 miles and the energy loss with non-inductive load about 10 per 
cent. ; the load is, for simplicity's sake, assumed to be non-inductive. 
In order to determine the constants in such a system, the' size of 
wire, the reactance, and capacity have to be caleulated in the usual 
way. Since, however, with an overhead construction at 10,000 volts 
the capacity effect is very small, it can be neglected. 

Line current = 1,000,000/10,000 = 100 amperes. | 

At 10 per cent. loss, I7R=100,000, thus R=100,000/10,000 = 10 
ohms. Therefore ohms per mile - 10/40—0:25, which corresponds 
to No. 0000 wire.- This wire has 0:26 ohms per mile, therefore the 
resistance. of. transmission line is 40 x 0:26 = 10-4 ohms, | 

The reactance рег 1,000ft. of wire is found from the following 
equation — | ' i 
2 =2nn x 30:5 x 10-9(2 log 2L/d + 4), 
where х —reactance per 1,000ft. of wire, m=frequency, L- distance 
between wires, d- diameter of wire expressed in same units as the 
distance. Assuming 18in. distance between wire», we get— 


5:98 x 40x 2:760 36 ‚ 
LA 9 ХЗОА АТО 305 2 log. -— +4 | 92:5 ohms. 
Ё 10% ' ( 860.406 +) 


Impedance of line is z= 4/1043 22 5 24:8 ohms. 
Е * From the Electrical World of New York, 
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The generator voltage at non-inductive load ік obtained directly 

‘from equation (A), or 
ey e A ir)? +480 == „/(100,000 + 100 x 10°4)?+ 100? x 22:52, (D) 

or the generator has 13 per cent. higher voltage than the receiving 
end of the line, with 10°4 per cent. energy loss and no compensation 
of line iis 

If it is desired that the generator voltage and the Зане at the 
receiving end shall be the same—that ie, to compensate for the entire 
line drop—the value of i, the leading current, is obtained directly 
from equation (C) and is 


i, =10,020 x 22:5 — 


(225,000)? _ 

615 
= 66 amperes, or 66 per cent. of the full load energy current. 

In other words, the condenser should be of such size that it will 
take 66 amperes when connected across the 10,000 volt mains, or be 
of 660 kw. capacity. Since a synchronous motor can be used as 
condenser by over.exciting its field, a synchronous motor can be 
substituted for this condenser. Such synchronous motor should 
bave a current capacity of 66 amperes, and be wound for a potential 
of 10,000 volts —that is, it should also be of 660 kw. capacity. Its 
field should be so much over-excited that while running Jight—that 
is, carrying no load—its current should be 66 amperes. 

If there is no margin in current capacity, it is possible to put any 
mechanical load on the motor and at the same time obtain this 
potential control Were there, however, only a slight margin, con- 
siderable load could be carried. For instance, if the current capacity 
were 5 per cent. larger, ог 69:3 amperes, the motor could carry a load 
corresponding to 21:2 amperes or 212 kw., as obtained from the dia- 
gram of Fig. 1. With 10 per cent. increase in current capacity a load 
of 303 kw. can be carried, and with 15 per cent. increase in current 
capacity a load of 375 kw. That is, with 5 percent. increase in cur- 
rent over that necessary to obtain phase control a load of 31:6 per 
cent. of the synchronous motor rating can be carried; with 10 per 
cent, increase in current a load of 45 per cent., and with 15 per cent. 


100? ЖЕ 


Fin. 1.— Relat on of Currents. 


a load cf 56:6 per cent. of the synchronous motor rating can be 
carried. Or, vice versa, if a fully loaded synchronous motor is avail- 
able in a system where phase control is desired, a compensation of 
logging currents of 31:6 per cent., 45:8 per cent., and 56:6 per cent. 
respectively of the current capacity of the motor can be obtained by 
over-exciting the motor so as to take 5 рт cent, 10 per cent., and 
15 per cent. respectively more than full load current. 

Such synchronous- motor acts within a fair limit as an automatic 
compensator, since as the load increases the line drop increases —that 


The general equation giving relation between currents and E.M.F.s in 
an alternating current system is expressed in complex quantities in equa- 
tion (A):— 

E, = E t (iii (r-) 
where 

E, = generator voltage, 

E =voltage at receiving end of transmission, 

i —energy component of current, 

ij = wattless component of current, which may in its turn be expressed 
as iz із, where à, is the lagging component and ig the leading 
component ; 

r =resistance of transmission line, 

х =reactance of transmission line. 

This equation is essentially the same as in a direct-current circuit, and 
consists of three terms: The first, the E.M.F. generated ; the second, the 
E. M. F. at the receiving end; апа the third, the drop in voltage in the line. 
The only difference is that in an alternating-current circuit the drop is 
expreesed as :— 

(E+ Jin - ja) 
whereas in a direct-current circuit it is simply ir. 

Solving equation (A) in reference to ii, the wattless component of 
current, and substituting the real values of E, and E as e, and e we get 


ny Йй ийге 
у= ү * V 12 oot п. 9 е (В) 


With non-inducti ve receiving circuit i; is zero and ij = ig thus represents 
the leading or condenser current. 


‚ _ CX eat „ Beir e-e 


—/ -~ re 


(C) 


neglecting the + sign for the square root since the value corre:ponding 
thereto is of no practical value. 

This last equation enables us to calculate how much leading current is 
necessary in order to obtain any desired relation between the generator 
voltage and the voltage at the receiving end—that is, between c, e, in 
вувіешв of non-inductive receiving circuit. 


is, the voltage at the motor terminals decreases—and therefore, if 
excited from a source of constant potential, and thus giving constant 
counter E. M. F., it takes more and more leading current, which is 
desirable. Since, however, this feature depends upon the armature 
reaction and magnetic condition—that is, the saturation of the motor 
—it is impossible to deal with it except in each particular case. As 
etated above, however, the control is often close enough without 
change of excitation of the motor: at the same time, if perfectly 
ee voltage is desired, the excitation has to be increased with 

e load. 

If it is desired to have the synchronous motor over-excited so as 
to make the receiving voltage 5 per cent. higher than the generating 
voltage, the correspondivg value of wattless current i; is obtained 
from the same equation (C) by substituting for e, = O 95e, as follows :— 


1. 225.000 ‚ /(225,000;? 1002 2,000,000 x 10-4 _ 10,000,000 
3 215 -eiz T UU wae o7 «€ 34 
615 615 615 615 


— 95 amperes. 


That is, the wattless leading current is 95 per cent. of the full load 
energy current. In other words, a compensator or synchronous 
motor of 95 per cent. capacity of the load would be necessary to 
accomplish this, 

The distribution of potential along the line iu such a system can 
be obtained by considering the generator placed in the various points 
under consideration ; in other words, by solving the equation by 
inserting proper values of r and z corresponding to distances bet ween 
receiving station and the point of the line under consideration. Thus, 


Volt- 
nge 


10,000 


9,900 


9,300 


Generator. 
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& 
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жиш 
ERBEN 
EEBNNE 
NOIL IL LL: 
eee 
LIII E 
E 
-— я 
pt | tt 


= 
исан 
n 


9,400 Е 

и > 

e Ж 

9,1C0 Ж 

„ 
о 10 29 30 4 50 60 70 80 90 at Converter. 


Per cent. Distance of Transmission Line counted from Generator, 


Fic. 2.—Distribution of Potential along a Line of 10°4 ohms resistance 
and 225 per cent. reactance with 15 per cent. additional reactance at 
Converter, 


for iustance, in the first case, when the voltage at generator and 
receiving end of the line is the same, at one-quarter of the distance 
counted from the receiving station, rz10:4/4—26,:—22:5/4— 5:62. 
eo V 28S +02)—Qe(igic-ir)te? 0... .. . (E 
= y 38:3 (4,350 + 10,000) — 20,000 (370 - 260) + 100,000,000 
= 9,926 volts. 
In a similar way, by inserting other values for r and т, the follow- 
ing table has been calculated :— 


Distance from Distance from 


receiving station. со. receiving station. fo 
01 | 10,000 06 9,880 
02 9,9350 0:7 9,900 
0:5 9,900 08 9,920 
0:4 9,t80 0:9 9,9: 0 
0:5 9,880 Generator 10,000 


| I, 


It is of interest to note that the voltage all along the line is less 
than at the generator and at the recciving circuit ; also that the per- 
centage drop in voltage at any particular point is very small 
compared with the percentage line loss. In other words, for practical 
purposes the line has practically constant potential all over. 

It is often Шеше to instal special reactances in series with the 
line at the receiving end, in order to obtain more total reactance 
than that available in the line itself, and thereby to lower the watt- 
less current necessary for phase or potential control. For instance, 
if reactive coils of 15 per cent. capacity of the load were installed, 
the wattless current under the condition given—the same voltage at 
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the receiving end and the generating end—would be 54 amperes 
instead of 66 amperes, as can readily be obtained by inserting 
r—104; but for z=22°5+ 15 = 37:5 ohms, as follows :— 


„„ 44319009. 30.000... 2099090 кон 
1,913 1,513 1,513 

= 54 amperes, 
which shows that by the introduction of 15 per cent. reactance the 
condenser current is decreased 18 per cent. in this case. In general, 
the more reactance the lesser condenser current, or the more react- 
ance the smaller synchronous motor is required for controlling 
the voltage. The condenser current necessary to give 5 per cent. 
over-compounding is found by the same equation when substituting 
y= 9,500, e 10,000. This. gives +=73 amperes, or 23 per cent. less 
than when no additional reactance is used. 

Before leaving this problem it is of intereet to see directly the 
effect of reactance on the amount of condenser current. By substi- 
tuting various values of x in equation (C), the corresponding values 
for i; are set out in the following table :— * 9 


2. | 1. | z. | | i. 
77k. CERA ИЕС eio зы сыз шыу ERES 

10 | 133 | 50 54:5 

20 72 60 59 

30 57:5 | 70 66 

40 54 | 80 | £0 


This effect of reactance is clearly shown in Fig. 3. 
Briefly, there is a certain most favourable amount of reactance 
which corresponding to minimum current and minimum size of 
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Fic. 3.—Curve giving Relation of Reactance between Generator and 
Receiving Circuit, and condenser current to give same potential at gene- 
rator and receiving circuit iu a system of 10°4 per cent. resistance loss at 
non-inductive load. 


synchronous motor, and which gives minimum lineloss. In general, 
when line drop is compensated for in systems of non-inductive 
receiving circuits, the line loss is increased. In this particular case, 
although with non-inductive load the loss is only 10°4 per cent., it is 
with various reactances as follows :— 

Reactance. 


Loss. Reactance. Loss, 
10 per cent. 90 per cent. 50 рег cent. 14 per cent. 
20 do. 16 do. 60 do. 145 do. 
50 do. . . 14 do. 70 do. 155 do. 
40 do. .. 12 do. | 80 do. .. 18 do. 


It is frequently rot advisable to insert too much reactance between 
the generator and synchronous motor, since the stability of the 
system is affected thereby. Та these cases it may seem strange that 
so great an amount of reactance and leading current is necessary to 
compensate for 10 per cent. drop. "The reason is that the maximum 
output of the line is approached. A much less amount would have 
been required if the generator was kept at 10 per cent. bigher voltage 
at all loads—that іе, if the potential at the generator had been 11,000 


volis at all loads and that of the receiving end 10,000 volts. Such a 
condition could have been obtained by under-exciting the synchronous 
motor at no load. The distribution of potential along the line in 
such installations with reactive coils at the receiving circuit can be 
obtained in same manner as above by solving equation (A) with 
reference to e, as follows :— 
eo = AJ IS ＋ 170 — 9e(ix — tr) +. 

Fig. 2 is calculated by inserting for &--10,000, 1 100, 12 = 51, at 
generator r=4, х = 375. 
Distance from Distance from 


generator T generator. r 
OT. uta 9°36 85:3 N 104 .. 172 
o 8:52 330 Converter (line . 

QS occu 7:50 30:8 side of re- 

OF usus 6:25 28:5 active coil) . 0 15:0 
OD КЕРЕТ 5:2 26:5 Converter (bet. 

05. vs 4:16 24:0 reactive coil 

О Esos: 512 21°75 and collector) 0 iv 0 


reactive coil; it is lower than the voltage at the receiving end and 
generating end all along the line; it gradually rises from the reactive 
coil up to the generating station, and rises at once across the re- 
actance to the proper value. The drop in voltage in any point of 
the line is less thau corresponda to the ohmic drop. 

The real advantage of synchronous motor phase contro! is, how- 
ever, first apparent in systems with inductive receiving circuits. Re- 
ferring back to equation (B) and substituting for 7,=1, - 14, we get: 


TP: er 2 з. e ir e-e 
/ F ete e e e (F) 


In the above numerical instance assuming the power factor of the 
load to be 90 per cent., 4—100, 4,— J114*—100? = 48. The gen- 
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Leading Current. 
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Lagging Current. 


Fic. 4. — Curve giving Relation of Leading and Lagging Current, taken by 
synchronous motor as function of load of the receiving system. Genera. 
tor voltage kept constant at 112,000 volts, voltage at receiving end of line 
10,000 volts at all loads. 


erator voltage is obtained by solving equation (A) with reference to 
ey as follows: . 
eo Ye ir +) , = u⁰ιi , e . (G) 

substituting for e = 10,0000, 1 100, 11 = 48, r-10:4, x 99:5, e, is 
found to be 12 200 volts. Or thus the generator voltage is 22 per 
cent. higher than the voltage at the receiving circuit. The energy 
loss in the line is (100° + 18°) x 10 4 = 128,000 watts, or 12:8 per cent. 
of the delivered power. Ia such a system it would be well to keep 
the generator voltage about 10 per cent. higher than the voltage of 
the receiving end at all loads; in other words, to keep eo about 11,000 
and е= 10,000 at all loads. Furthermore, the synchronous motor has 
to take lagging currents at light loads and leading currents at full load. 
Neglecting the small energy current necessary to run the synchronous 
motor light at non-inductive excitation, and assuming that the 
nature of the load remains the same at all loads—that is, its power 
factor remains the tame— we have 1,0481. Assuming further 
e, = 11,200 volts, e = 10,000 volts, and substituting these values in equa- 


G 2 


24 


THE ELECTRICIAN, APRIL 27, 1900. 


tion(G) and solving with reference to i, it is found that 1,2252 am 

or at 52 per cent. of rated load no phase control is exerted. At no 
load the synchronous motor should take 52 amperes lagging current, 
and at full load 52 amperes leading current. In other words, the 
capacity of the synchronous motor is just about 50 per cent. of the 
load. The amount of current taken by the motor at all loads is 
shown in Fig. 4. As will be seen, the synchronous motor should 
run non-inductively at 54 per cent. of full load of the syetem. With- 
out the use of a compensator the full load line current is 111 
amperes, therefore the loss is 111? х 10'4= 128,000 watts, or 12:8 per 
cent. of the delivered power With the synchronous motor the line 
current ie 100 amperes, and the loss therefore only 104,000 watts, or 
104 per cent. The poorer the power factor of the load, the more 
advantageous it is to use this method of potential control. 

In conclusion, it may be brought out once more that although a 
non-inductive receiving circuit has been considered chiefly in the 
present instance, this method of compensation of drop is not well 
suitable except in cases where the load is more or less inductive, 
or when it is desired to have the voltage constant and the same all 
along a line. It is hardly desirable to try to maintain the same 

nerator voltage as the voltage at the receiving end, or to get a 

igher voltage at the receiving end than at the generator, unless 
there is no objection to large reactances and comparatively lar 
wattless currents, It is, however, perfectly feasible to maintain tbe 
generators at a somewhat higher Мх than that at the receiving 
end at all loads; in other words, to lower the voltage by means 
of under-exciting the synchronous motors, which causes them to take 
lagging current at no load, and to run them under non-inductive 
condition at part of the load and with leading currents at full load. 
Under these conditions, the amount of reactance, leading current, and 
boosting the voltage can be comparatively closely approximated as 
follows: With 10 per cent. reactance and full load leading current 
10 per cent. boosting of voltage is obtained. With 20 per cent. reactance 
and full leading current 20 per cent. ко is obtained. With 
10 per cent. reactance and one-half full load leading current 5 per 
cent. boosting is obtained. With 20 per cent. reactance and one-half 
full load leading current 10 per cent. boosting is obtained, &c. This 
rule holds comparatively good unless the maximum output of the 
line is approached, as is the case in the examples assumed. The 
chief advantage of the synchronous motor used as compensator ie, 
however, to be found in systems of lagging currents, such as induc- 
tion motor installations, where the drop in the line and the current 
in the line are larger than at non-inductive load. In such case not 
only is the efficiency of the system raised, but the line loss is 
lessened ; whereas with non-inductive load the line loss is increased 
by the use of synchronous motors or potential control. | 
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National Oo. for the Distribution of Electricity, &c., Ltd. 
v. Gibbs and another. 


In the Court of Appeal on Tuesday and Wednesday, before the Master 
of the Rolls and Lords Justices Rigby and Collins, this case was heard on 
appeal by defendant, H. O. Ruelle, from an order of Mr. Justice Cozens- 
Hardy. There was aleo a cross appeal by the plaintiff company from the 
same order. 

Mr. EVE, Q.C., for the defendant, said the learned judge had dismissed 
both the action and counterclaim, and his client only appealed from that 
part of the order which dismissed the counterclaim. The action was 
brought claiming damages for breach of au agreement, and the counter- 
claim sought to enforce a judgment which had been obtained in France in 
an action between the same parties, The point which the learned judge 
decided was that the grant of letters patent in the ordinary form to two 
persons, their executors, administrators and assigns, constituted them joint 
tenants, and that the benefit of letters patent survived to the survivor, 
and accordingly that the legal personal representative of one of the joint 
grantees could not be sued in respect of the assignment of the patents, 
and could not hereelf sue in respect of royalties. The plaintiff company 
was in liquidation. It was incorporated in 1883 for the purpose of acquir- 
ing from Messrs. Сашага and Gibbs the benefit of certain letters 
patent ‘wHich they had obtained in respect of apparatus for the 
diatribution of electricity by means of secondary generators. The agree- 
ment was dated May 25, 1885, and was between Lucien Gaulard 
and John Dixon Gibbs and the company. After reciting the consideration 
to be paid, Clause 7 of the agreement provided that the said vendors and 
all other neceszary parties should, with the consent of the company, 
execute such assignments to the company or as they should direct, 
and such assignments respectively should contain a covenant by the said 
vendors that all the lettera patent thereby assigned were valid and in 
nowise void or voidable. The action was brought upon these covenants, 
the case of the company being that the British patents were not 
valid, and that, во far as other countries, including the United States, 
were concerned, they were limited in their application. They consequently 
claimed damages to a large amount. Ав regarded the survivor Gibbs, 
the action was compromised, and it therefore went on against Madame 
Ruelle as the teal | personal representative of the deceased grantor 
Gaulard. By way of counterclaim the defendant Ruelle set up a judg- 


ment of the Paris Court of Appeal, under which, after protracted litigation, 
the company were held liable to pay to her a sum of £2,600. By way of 
defence to the action the defendant alleged that all the matters in dispute 
had been determined in the French proceedings, and that the release of 
Gibbs pendente lite was a release for the deceased man. 

After hearing the argumente on both sides, 

The MASTER OF THE ROLLS said in this case he was unable to agree 
with the view adopted by the learned judge, but he doubted very much 
whether the practical result of the view they had adopted would be more 
beneficial to the parties. Tbere were two patentees—Gaulard and Gibbs — 
who were entitled to certain patents for the distribution of electricity, and 
they agreed to sell them to the plaintiff company under an agreement 
dated May 25, 1883. The learned judge had treated this ment 
as neither more nor less than a joint covenant by Gaulard and Gibbe 
to assign these patents with a covenant of title, and he decided 
the case upon the short ground that Gaulard being dead there was no 
remedy against his personal representative, and tbat the claim therefore 
of the company against her failed. If the company could therefore only 
look to Gibbs it followed that the defendant's counterclaim against the 
compeny also failed. By ing that short cut the learned judge 
dismissed both the action and counterclaim. He could not think 
that that view was correct, and what the Court proposed to do 
was to reverse the judgment, and declare that upon the true 
construction of the agreement the right of the plaintiff company for relief 
against Madame Ruelle was to be ascertained upon the footing that 
Gaulard and Gibbs had jointly covenanted to assign the patents mentioned 
in the agreement to the plaintiff company, and that such assignments 
should contain joint and several covenants that such patents were valid, 
and in no wise void or voidable, Then a declaration that the 
amount due from the company to Madame Ruelle on her counter- 
claim was to be ascertained upon the footing of the order made 
on the proceedings in the French Courts, and with these declarations to 
remit the action and counterclaim for trial. They proposed to reserve the 
question of the costs of the action and counterclaim and of the appeal, 
including the costs of the plaintiffs’ cross appeal, to be dealt with by the 
judge at the trial. A point had been raised that the plaintiffs’ appeal was 
out of time, and that it had reference to a separate and distinct cause of 
action, but the learned judge had so linked the action and counterclaim 
together that they did not think they ought to be debarred on that ground. 
He thought counsel would do well to advise their clients to see whether 
they could not settle their differences by compromise, and so avoid further 
litigation. 


Kirby v. Lawson. 


This case came before Mr. Justice Grantham aud a special jury in the 
Queen's Bench Division on Tuesday, and was an action to recover £2,000 
commission alleged to be due from Mr. Harry J. Lawson, a company pro- 


moter. 

Mr. RUFUS ISAACS, Q.C., said that the plaintiff, Mr. Frederick Kirby, 
was & civil engineer and was associated in business with a Mr. Wells. In 
June last year, Mr. Lawson had some business in hand in connection with 
a then projected company, to be called the Electrical Tramways Construc- 
tion Co., and he desired an introduction to an engineer of considerable 
eminence in the electrical world whose name could appear on the pro- 
spectus. In an earlier matter Mr. Kirby had introduced to the defendant 
Sir William Preece, for which service he reoeived & commission. The 
subject was introduced to plaintiff and Mr. Wells by Mr. Tom Lawson, 
brother of defendant, and as a result, the three met Mr. H. J. Lawson. 
After some negotiation defendant 5 verbally to pay £2,000 com- 
mission for the introduction to Mr. Thomas Parker, au electrical engineer 
of established reputation, who had been deecribed by Lord Kelvin as the 
* Edison of Europe." The introduction was duly effected, and there was 
an agreement drawn up between Mr. Parker and thecompany. Mr. Lawson 
now denied having made any undertaking to pay the commission. 

Mr. FREDERICK KIRBY, the plaiotiff, eaid he had originally a*ked 
for £5,000 as commission for the introduction of Mr. Thomas Parker, but 
that finally £2,000 was agreed upon, and Mr. Parker, who was then waiting 
at the Hotel Cecil, was duly introduced to Mr. H. J. Lawson. He did not 
know Mr. Lawson bad previously been introduced to Mr. Parker in connec- 
tion with automobile business, and it was not the fact that the commission 
was only to be pa‘d on Mr. Parker consenting to come into the busine:s 
and to accept the post of consulting engineer to the Electrical Tramways 
Construction Co. at a salary of £1, per annum. He pointed out to 
Mr. H. J. Lawson that if he got hold of Mr. Parker the latter would 
doubtless obtain for the new company the order for the elestrical equip- 
ment of the Metropolitan Railway, and influence the necessary financial 
assistance, and so make the business of the Electrical Tramways C -nstruc- 
tion Co. the finest in existence. Mr. Parker had, however, declinel to 
execute an agreement with the Electrical Tramways Construction Co. 
unless the latter took over some part of the Wolverhampton business with 
which he was associated. 

Mr. MARSHALL HALL, Q.C., said plaintiff and his colleagues 
originally wanted to get Мг. H. J. Lawson to take up Mr. Thomas 
Parker and his Wolverhampton business on а comm‘ssion to them 
of £5,000, but that had been declined. It was proposed that the new 
company shoull start a factory for the purpose of making electrical 
tramway plant. Mr. Lawson was himself anxious to get a first-class 
scientific man like Mr. Thomas Parker at the head of it, and on the terms 
that Mr. Parker should come in at 21,000 a year salary, and bring his 
influence, he offered the present claimants £2,000 commis- ion, as and when 
the company was formed, because they had represented that Mr. Kirby 
had influence with Mr. Parker, and could persuade him to joiu the com- 
pany. It was idle to suggest that Mr. Lawson would pay £2,000 for 


merely bringing the people into one room. Mr. Parker had allways refused 
t 


the appointment with the Electrical Tramways Construction Co. unless his 
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businesses were taken over, and for that reason the agreement had never 
been completed. | 

Mr. H. J. LAWSON was called, and said he was atill engaged on the 
scheme for electrical tramways construction. . Mr. Parker was known to 
him before this introduction. Mr. Kirby represented himself as an old 
pereonal friend who could perauade Mr. Parker to join in the scheme as 
consulting engineer and director, and give his influence to the company. 
At the interview the witness refused to give a commission note or to be 
bound in any way, telling the plaintiffs they must depend entirely on how 
ke got on. That was the usual thing, and he always worked on those 
terms. He had not been able to make any agreement with Mr. Parker, 
but if Mr. Kirby would get that gentleman to execute the agreement now 
he would pay him the £2,C00 claimed. 

In the result the jury found for defendant, and judgment was entered 
accordingly. 


Alleged Electricity Supply Failures. 

At the Greenwich Police Court, on Tuesday, the London Electric Supply 
Corporation appeared to seven adjourned summonses at the instance of a 
publican (occupier of the Dover Castle public house, Deptford) for making 
default in supplying electric energy. Mr. Lawlees, for complainant, said 
his client had spent £200 in having his premises wired and fi ted, and the 
defendants, during the winter neglected to supply Deptford while they 
were supplying the West End, the result being his client's public house 
was left in darkness from 4 o'clock to 8.30. Mr. Bailhache, for the Cor- 
poration, admitted the failure, and quoted the Electric Lighting Orders 
Confirmation Act to show that the company was not responsible for failure 
due to inevitable accident or force majeure, The latter was foreign to 
English atatute, and if the magistrates should be against him he must ask 
for a case. 

The Managing Director, (Mr. R. Stewart Bain) detailed the difficulties 
the company had laboured under through the failure of contractors 
to supply boilers to time, as well as to explosions of tubes, which necessi- 
tated the withdrawal from use of five or six boilers. The coal supply had 
als> been a cause of difficulty. Mr. Lawless argued that force majeure 
did not apply in this case, and the magistrate (Mr. Kennedy) said he 
would give his decision on May 4. 

On the same day at Southwark the same company were summoned at 
the instance of the London County Council for failing to maintain a 
proper supply of electric current in their mains adjacent to 148, Borough 
High-street, the Weights and Measures Office, Union-road, and St. 
George’s Public Library, Borough-road, on various dates in January and 
February, and further for making default in supplying current to the 

same premises The magistrate (Mr. Paul Taylor) said that no evidence 
had been given to show negligence on the part of the company. Yet even 
if there was slight neglect it seemed, in the circumstances, to be covered 
by the term force majeure. If it was contended that want of foresight 
was negligence, how could it be said that the company could have foreseen 
the fa:lure of contractors to provide boilers? ; or, that the company could 
have foreseen that the South African war would cause a shortage in the 
supply of Welsh steam coal? He had decided to dismiss the summonses. 


At Marylebone the Me'ropolitan Electric Supply Co. appeared before 
Mr. Plowden to answer six adjourned summonses, at the instance 
of the Marylebone Vestry and the Marylebone Guardians, for in 
December making default in the supply of electric energy. When the 
case was originally heard, Mr. Muir (for the company) pleaded guilty, and 
offered an explanation in mitigation. He said that measures had been 
taken to prevent a recurrence of the cause of complaint, and asked, as a 
test, that the case should be adjourned for three monthe. Mr. Neill (for 
the prosecutors) now stated that during January, February and March there 
had been 14 occasions on which the company had failed in its supply. 
Mr. Muir said that there had been no repetition of the original faults, and 
that the failures since had been beyond human foresight. The plant was 
tested every day. Mr. Plowden thought the explanation as to the fail- 
ures this year exculpated the company. On the original summonses they 
would have to pay 5s. for each date (total £1 5s.), with costa. 


| FORTHCOMING LEGAL ACTIONS. 


Causes with an electrical interest entered for heariog at the Royal 
Courts of Justice during the Easter Sittings, 1900, include the following :— 
SUPREME COURT OF JUDICATURE.—COURT OF APPEAL. 
From Chancery Division. 

The Е'есігіс Construction Co. (Ltd.) v. Imperial Tramways Co. (Ltd.). 
(British Thomson-Houston Co. (Ltd.) third parties). (Appeal of plaintiffs 
from order of Mr. Justice Cozens-Hardy, dated Nov. 14, 1899.) 

Heyl-Dia v. Edmunds. (Appeal of plaintiff from order of Mr. Justice 
Kekewich, dated November 11, 1599.) 

British Motor Syndicate (Ltd.) v. John Taylor and Sons (Ltd.). (Appeal 
of defendants from order of Mr. Justice Stirling, dated Feb. 15, 1900.) 

Rucker v. The London Electric Corporation (Ltd.) (Appeal of plaintiff 
from order of Mr. Justice Farwell, dated Feb. 12, 1900.) 


QUEEN'S BENCH. Final Appeals. 


The Mayor &c. of the Borough of Hyde, Oldham, and Ashton v. Hyde 
Electric Tramway (Ltd.), and others. (Appeal of Defendants from judg- 
ment of Mr. Justice Grantham, dated July 3, 1899; at trial without a 


jury.) 
QUEEN'S BENCH DIVISION.—Special Juries, 
(Bill). 


A. Shanks and Son (Ltd.) v. the Globe Electrical Co. 
Stephens v. Mather and Platt. (Commission). 
7 Revenue Paper. 
ttorney-General v, National Telephone Co. 


CHANCERY DIVISION. 
| . Before Mr. Justice Stirling. i i 
Cuba Submarine Telegraph C>. (Ltd.) v. ths West India and Panama 


Tel h Co. (Ltd ) 
жы Before Mr. Justice Farwell. 
Chamberlain and Hookham v. Mayor, &c., of Bradford. 
City of London Electric Lighting Co. v. Corporation of London (ordered 
to stand over till May 21.) 
Jandus Arc Lamp and Electric Co. (Ltd.) » Johnson (action and 
counterclaim). l 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


Alleged Incendiarism.—At the West Ham Police Court on 
Saturday an electrical wireman named Christian Maddock was 
ee ies with attempting to eet fire to a building and its contents at 
the India Rubber, Cutts Percha and Telegraph Works Co. 's factory, 
Factory- road, Silvertown. Mr. F. Stern, who prosecuted, said a 
serious conflagration had apparently been escaped only by reason of 
the carefulness of an employé. There had Б six fires at this 
factory during the last twelve months, and though it could not be 
suggested that prisoner was connected with them, in view of the 
charge now made against him the fact could only be regarded as 
remarkable. Alfred May, storekeeper at the factory, deposed that on 
the previous afternoon he was in the pattern shop in which were 
stored some 18,000 wood patterns. He had had two visits from the 
prisoner, and his conversations aroused witness’s suspicions, and he 
concealed himself. Prisoner went to the spot where they had pre- 
viously stood and took up a pattern—a disc-shaped piece of wood like 
a flower-pot saucer. He put the “saucer” by the side of a box and 
then left the room. Going to the spot witness found that the pattern 
contained about three-quarters of a pint of methylated spirit, and he 
then called Mr. Kennedy's and Mr. McNaults attention to the 
matter. Methylated spirit was not used in the store, which 
was lighted by electricity. No unmasked lights were used there. 
John Pattison, a foreman, deposed that he went to the pattern room 
after Mr. May had created an alarm. He put on a temporary electric 
light, and saw the box produced turned mouth downwards. Beneath 
the box he found а candle stuck in a bit of wood. The wood was 
partially covered with cotton- waste, and the cotton-waste was soaked 
with methylated spirit, Across the waste was a ginger beer bottle, 
which was uncorked and half filled with methylated spirit. The 
candle had been freshly trimmed and was ready for lighting, and a 
piece of its wax was lying cke by. Around about the floor of the 
room was wet and smelt of spirit. Prisoner would use spirit and 
waste in his work. Constable Green deposed to arresting prisoner, 
who said : “Someone has made a big job of this for me; I did not 
think it would come to this. Will it be settled by a magistrate or 
go to the Old Bailey? "— Remanded. 

Barrow-in-Furness.—The accounts for the electricity department 
for the year ended March 31 have been issued. The capital expendi- 
ture is nearly £33,000, the revenue for the year £2,600, and the 
annual expenditure £1,900, leaving a gross profit of £750. It has 
been decided to make a reduction in the charge for current. 

Brussels-Antwerp Electric Railway.—A bill has been intro- 
duced in the Belgian Chamber of Deputies to authoriee the construc- 
tion of this railway. The concession for the line, which will be for 
60 years, has not yet baen grauted. The Government reserve the 
right to acquire the line at ten years from date of opening, and,among 
the other conditions, the concessionaires will have to contribute one- 
half of the net loss in receipts which may arise on the existing State 
railway between Brussels and Antwerp. 

Calcutta.—An electric lighting installation was recently erected 
at the Government House by Messrs. Balmer, Laurie and Co. 

Cardiff—At the meeting of the Lighting committee, on Friday, 
applications for the position of mains superintendent were con- 
sidered, and Messrs. h. D. B. How, of London, E. Jones, of Cardiff, 
and W. H. Illingworth, of Halifax, were chosen, from whom a final 
selection will be made at the next meeting of the committee. 

At the end of March the equivalent number of 8 c.p lamps con-. 
nected was 27,463, compared with 31,782 last year, and there were 
1,512 lamps awaiting connection. The number of units sold was 
509,000, against 405,000 units in the preceding 12 months, an 
increase of 25 percent. The increase in revenue was £1,500. 

A special meeting of the Council was held on Monday to consider 
the supply of electric current for the projected system of electric 
tramways. The Tramways committee recommended the erection of 
a separate station for tramway Due but Ald. Carey, chairman of 
the Lighting committee, moved that the Council adopt a combined 
station. Не said nearly all municipalities in this country which had 
considered this question had favoured combined stations, and con- 
tended that whatever could be done by the Tramway committee Ше. 
Lighting committee could most successfully carry out.. Ifthe Corpora- 
tion erected a separate station they must have extra land, extra 
buildinge, and an additional staff, whereas the present lighting station, 
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with certain alterations, could run a large portion of the trams in 
Cardiff. The Tramway committee had scheduled land for stations at 
Roath, Portmanmoor-road, Cathays, and Clare-road, which were most 
of them as far from the centre of the town as the lighting station. 
The Lighting committee had expended £85,000 upon their station, 
and һай authority to spend an additional £12,000. The capacity of 
the station was 60,000 units per annum, and at present they supplied 
30,000 units, and as new applications for 10,000 a year were coming 
in the committee would have to look out for another station during 
the next few years. They supplied current to the public arc 9 
at £18 per annum, which worked out at 17d. per unit, although the 
cost of generation was 2:16J. per unit. They lost, therefore, 4d. per 
unit, which amounted to over £200 per annum. This charge of £18 
r lamp at Cardiff compared with £32 at Bristol, and £20 at Edin- 
urgh. The cost of generating had been reduced from 3-14. per unit 
in 1895, to 2:16J. in 1898. The Lighting committee certainl 
deserved some consideration for the work they had done. Mr. 
Andrews, chairman of the Tramways committee, movel that a 
separate station be erected as a distinct undertaking, He quoted from 
the report of the Huddersfield borough engineer (Mr. Campbell) who 
favoured an independent station, and who had stated that on no 
consideration should sub-stations or accumulators be provided if 
tramway equipment was to consist of the best and most up-to-date 
plant His committee wanted to know what price the Lighting 
committee would charge for current ; that was the crux of the whole 
question. Altogether they would ultimately have to work 26} miles 
of tramway by electric traction. That was a large order, and the 
present lighting station was totally unsuitable for electric traction 
plant. If electric traction was to be a success they must have а 
separate station. The erection'of a large power station would require 
the attention of a first-class electric traction engineer, a permanent 
official to design and superintend the erection of the station and 
advise the committee as to the machinery and plant necessary. This 
man should be engaged immediately and be held responsible. 
In towns where energy was purchased from the Lighting 
committee the charge was very much higher than it could 
be produced by the Tramway committee themselves, He pointed 
out that current for tramways would be required for 16 hours 
out of 24, whereas the lighting was only required for six hours 
per day, and he did not see why the greater should be subject to the 
smaller undertaking. He had hoped that Ald. Carey would have 
been able to put forward some alternative scheme that he would be 
able to offer power at, say, 1d. per unit, but he had not done that. 
Eventually the debate was adjourred until May 7, and both com- 
mittees are to submit additional information. 


Dundee.—The Lighting committee have considered reports from 
the city electrical and gas engineers regarding the proposed exten- 
sion of the electric lighting system. It was stated that the annual 
cost of lighting the tram routes by gas would be £348. 0s. 4d., and 
by electricity (lamps being placed in the centre and side of the streets) 
the initial cost would be £1,730, and the annual upkeep £1,138. 183. 


East London Electric Lighting Orders.—The Board of Trade 
have intimated to the Vestries of St. George’s in the East and Mile 
End Old Town and the District Board of Works of Limehouse that 
they propose to grant the applications of these local authorities for 
provisional orders. The applications were opposed by the County 
of London Co., who already possess electric lighting powers for these 
districts, and particulars of the conference which took place at the 
Board of Trade in connection with the matter will be found in our 
issue of March 30. 

At the meeting of the Mile End Old Town Vestry last week it was 
reported that amended plans and notices had been received from the 
County of London Co. giving notice of intention at the expiration 
of one month to commence the execution of works under their pro- 
visional order. The Electric Light committee reported they saw no 
objection to the plans submitted, but after discu-sion it was decided 
to refer the report back. 

Edinburgh.— The Council have decided to erect 73 additional arc 
lamps for street lighting, At the Council meeting on Tuesday, the 
convener of the Electric Lighting Committee (Bailie Mackenzie) said 
he had received a report on the approximate cost per lamp from the 
electrical engineer as follows :—Carbors £1. 28. 63. ; сол), £3. 5s, Od.; 
etores, 6s. ; trimmers’ wages, £3. ; maintenance, EI. 7s. ; interest 
and sinking fund, £2. 17s.—total, £11. 17s. 61. "The rise in the 
price of coal for the coming year would represent £l. 1s., and for 
carbon, 7s. 6d.—making a total cost per lamp of £13. 6s. With 
the 72 lamps proposed, the total number of lamps would be 
839, which, at 6s. per lamp, would mean a loss on the year of 
£251. 14s. They had, however, only made coal contracts for three 
months. Even supposing they made a loss of 6s, per arc lamp, he was 
in favour of going оп with the extension, because the general 
community got the benefit of the light, and the public lighting was a 
good advertisement for the mr lighting. The Electric Light 
committee has been requested to report upon the charge to be made 
for electric current for the year commencing May 15, and also on 
the expediency of the Corporation hiring out electric motors in order 
to increase the day load. 
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Fatal Accident.— An inquest was held at Blackpool last week into 
the death of J. A. Hopton, electrician, engaged on the local electric 
tramway. Hopton, it appeared, attempted to board a car from the front, 
and was crushed between the tram and the pule. It was stated in 
evidence that it was the custom of the electricians to ride upon the 
front of the car in order to be out of the way of passengers. The 
town clerk explained that a bye-law had been in force prohibiting 
anybody from entering the front of the car while in motion. A 
verdict of accidental death was returned. 


Fire Prevention.—The British Fire Prevention committee, 
presided over by Mr. Edwin O. Sachs, is discussing the question of 
obtaining some international basis for tests with fire-resisting 
materials with a view to arriving at comparative results Mr. Sachs 
has recently by invitation inspected the German Government’s new 
fire-testing grounds at Berlin, and finds that here and elsewhere on 
the Continent research work in this branch із still carried on in an 
incomplete and primitive manner, making it difficult for any assimi- 
lation of the testing arrangements adopted in this country to thoss in 
vogue on the Continent. 

Grays (Essex).—The Council have received sanction to a loan of 
0 for electricity supply. A refuse destructor is also to be 
erected. 


Great Yarmouth.—The Port and Haven Commission have sanc- 
tioned the application of the Corporation to lay three cables in the 
bed of the river near the Lower Ferry for supplying electric current 
in the Gorleston district. The trench for the cables is to be excavated 
to & depth of 21ft. below low water. 

Hampstead (London).— The Vestry recently applied for a loan 
of £97,178 for electric lighting, but the London County Coancil 
intimated that they could only sanction the borrowing of £90,740. 
The Council have further intimated that as the Vestry had elected to 
spread the repayment of the whole of the initial cost of the installa- 
tion over 42 vears, the Council would decline to give its sanction to 
the raising of any loan to replace any of the plant and machinery 
which might be neces:a1y during the currency of the loan, and would 
expect the Vestry to provide for all renewals required duriog that 
period out of a sinking fund or from maintenance account. The 
matter has been referred to the Finance committee. 

The Vestrv have decided to construct an artesian well, 400ft. deap, 
at the electricity station, capable of vielding 5,000 gallons per hour, 


Infirmary obe mus Fulham (Londen) Guardians have 
engaged Mr. F. H. Medhurst, at a fee of £21, to report upon the 
question of lighting their infirmary electrically. 


Ipswich.—Prof. Kennedy's report on the electric lighting question 
has been received, апі will shortly come before the Council for 
discussion. 


n (London). —A recommendation by the Parliamentary 
and General Purposes committee to increase the salary of the elec- 
trical engineer (Mr. Albert Gay) from £500 to £600 per annum was 
considered by the Vestrv at its meeting on Friday last. After a 
keen debate the proposal was rejected bv 45 votes to 34. 


Japanese Electric Railway.—It is stated by the Kle:trical Revier 
of New York that a concession has been granted to the Tokio City 
Railway Co. to proceed to the construction of its proposed lines, 
which are to be some 200 miles in length. The capital of the 
company is to be 15,000,000 ven (about £1,440,090 sterling), to be 
spent in part as follows :—Track material, rails, &c., 3,525,000 yen; 
600 electric cars, 2,140,000 yen; 6,000 н.р. power house, 1,500,000 yen; 
eight eub- stations, 1,000,000 yen. It is proposed to use 30 200 H.P, 
water-tube boilers, five 1,200 н.р. triple-expansion engines, and five 
three-phase, 3,500 volt, 800 kw. dynamos, direct coupled. The chiet 
engineer of the works is Mr. Farichi Kain. ° 


Light Railways.—The Board of Trade have, after modification, 
confirmed the Dudley and District Light Railways Extension Order 
(1900), the Mid-Suffulk Light Railway Order (1900), and the Rhyl 
and Prestatyn Light Railway Order (1900). 

The Light Railway Commissioners propose to sanction the appli- 
cation of the Gloucester Tramways Co. for constructing the proposed 
Gloucester and District Light (Electric) Railway, subject to the 
Corporation waiving their right to purchase the existing tramways 
in the event of light railways being substituted therefor. The Cor- 
poration were recommended that, as they were expected to waive 
their right to purchase the existing tramways and any claim to way- 
leaves, and accept a right to purchase the proposed light railways 
within the city after 30 yeara, the company should be required to 
take electric energy at the rate of 2d. per unit for the first 200,000 
units, 13d. per unit for the second 200,000, and 14d. for the third 
200,000 ; alter 600,000 the price to be reduced one-tenth of a penny 
for every additional 50,000 units unless the price reached a minimum 
of 1d. per unit. The consideration of the matter has been deferred. 

The adjourned inquiry of the Light Railway Commissioners into 
the joint application of the Middlesex County Council and the North 
Metropolitan Tramways Co. for permission to construct a system of 
light (electric) railways in Middlesex was resumed on Wednesday. 
Lord Jersey said they were prepared to sanction the line from 
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Tottenham to Wood Green, thence through Bounds Green to South- 
gate, from ee to Whetstone, and from Kilburn to Edgware 
Church—the three main lines and the spurs on which the generating 
stations were to be constructed. 

An inquiry was opened on Tuesday by the Light Railway Com- 
missioners into the application of the fondos County Council to 
construct four lines of electric tramway —viz. : (1) Clapham-common 
to Kingston ; (2) Deptford, by Shooter’e-hill, to Woolwich ; (3) New 
C1089, bv Lewisham, to Eltham ; and (4) Archway Tavern, Highgate, 
to the county boundary. The line from Deptford to Woolwich was 
first considered. Mr. Cripps, Q.C., for the Council, eaid the line 
was for local convenience. It would be worked on the slotted-con- 
duit electric svstem, and the Council had met the wishes of 
the local authorities in regard to the method of constructing the line. 
Sir Alexander Binnie, engineer-in-chief of the County Council, said 
the Council had two existing tramways, connecting New Crcss and 
Greenwich with Westminster and Blackfriars. The proposed exten- 
sion would be 53 miles long, and would be double throughout. The 
route presented no difficulty in regard to gradients. It was rather 
steep—1 in 10—at Shooter’s-hill ; but heavier gradients had been 
successfully dealt with at Halifax and Bradford. The total estimated 
cost was £178,637, which included electrical equipment. The line 
could not be carried out without widening some of the streete, but 
the Council were promoting a bill by which they sought to obtain 
р to carry out this improvement at an estimated cost of £37,600. 

ost cf the local authorities favoured the scheme, the only opposition 
coming from some of the thinly populated districts. It was true the 
took powers to carry goods, but they had not laid out any goods vani 
They only intended to carry what might be called tramway parcels. 
Dr. A. B. W. Kennedy said he had prepared the plans and sections 
in connection with the proposed line. At no part would there 
be any interference with the ordinary traffic. The external 
5 of the line would be exactly like that of the Brixton 
cable tramway, and no part of the conductors would be exposed. 
The conduit system was extensively used in New York and 
Washington, and in many European capitals. The cost would be 
£3,000 per mile more than the overhead system ; but in view of 
the anticipated traffic he thought the increased cost could be borne 
without financial loss. The Council sought powers to construct the 
generating station in the Camberwell New-road, which was a 
desirable site. It was proposed to u:e the conduit system with an 
insulated 1e: urn, thus avoiding any chance of electrolysis. The 
proceedings were adjourned until yesterday (Thursday). Further 
evidence was given yesterday (Thuraday), and Mr. Balfour Browne, 
Q.C., urged the Commissioners to reject the applications, as a 
different procedure should have been adopted and the scheme should 
have been.submitted to Parliament. The Council were seeking, by 
means of a light railway order to invade the legitimate powers of 
local authorities. Mr. Cripps contended that the Council had 
adopted the right method in bringing before the Commissionera the 
light railway portion and going to Parliament for power to make 
the street improvements. The chairman said it appeared that the 
Commissioners were of opinion that the proposal was incomplete 
because only a portion of it came before them at all, the schemes 
would therefore be rejected. Mr. Cripps then said that if the 
Improvements Bill were sanctioned the objection would not apply, 
and consequently they proposed to appeal to the Board of Trade on 
this point. 

Liverpool— Mr. A. P. Trotter officially inspected the Prince's 
Park electric tramway route on Tuesday. 


Lymington.—The Council have invited tenders from Edmund- 
son's Electricity Corporation and the local gas and coke company for 
lighting the district. Both tendera will be considered at the meeting 
on 10th prox. 


Newcastle on-Tyne.— A Board of Trade enquiry will be held on 
lst prox. into the application of the Corporation to borrow £120,560 
for electric tramways. ! 

The first rail of the new electric tramway system was laid by 
Mre. W. Cail, wife of the chairman of the Tramways committee, on 
Thursday last. The total length of the system is about 20 miles, 
and all the lines are double. 


Nuneaton.—The Local Government Board have intimated to the 
Council that, in respect to the application for sanction to a loan 
of £16,000 for the purchase of the Nuneaton Electric Co.’s 
undertaking, they are not satisfied that the purchase would not 
involve a charge upon the rates. If the Council retain the opinion 
that the purchase is advisable in the interests of the district, the 
board will not refuse to sanction the loan, provided the Council 
undertook to consult an expert as to future extensions, and be guided 
by his advice. The board have been informed that the Council 
think it desirable to purcha:e the undertaking, and that an expert 
will be consulted. 


Pacific Cable.—In February last the J Renee House of Repre- 
sentatives passed a resolution in favour of Japanese participation in 
any scheme for the laying of a Pacifie cabe. 


Personal.— Мг. W. J. Furze, head of the firm of W. J. Furze aud 
Co., electrical engineers and contractors, Nottingham, has been 
unanimously appointed chairman of the Basford Board of Guardians, 
of which body he has been a member for ten years. 


Perth. —An inquiry was held on Friday into the application of the 
Corporation to borrow £50,000 for electric lighting and £50,000 for 
gas extensions. Particulars of the electric lighting scheme were 
given by the consulting Mp und (Mr. W. C. C. Hawtayne), and to 
this portion of the scheme there was no objection, but Bailie Taylor 
and Councillor Anderson objected to the proposed expenditure оз: 
gas works. 


Portsmouth.— The charge for the supply of current to public 
buildings has been reduced from 42d. to 4d. per unit. 


Private Bill Legislation.—The promoters of the North Metro- 
politan Electric Power Supply Bill have introduced a clause into this 
measure to empower them to compulsorily acquire lands in Enfield 
for the erection of an electricity generating station. 

The Salford Corporation desire to introduce an additional clause 
in their bill before Parliament empowering them to run omnibuses 
in connection with any tramways owned, leased or worked by the 
Corporation. | 

The City of London Electric Lighting and the Metropolitan District 
Railway Bills were read a second time in the House of Commons 
yesterday (Thursday) The London County Council Tramways 
(No. 2) Bill was considered and ordered for third reading. 


Provisional Order Transfer.—The Garston District Council 
intend to transfer their electric lighting Order to the Garston and 
District Electric Supply Co. (Ltd.), receiving power to purchase at 
21 years, or at the end of any year thereafter. The company agree 
to pay the expenses of obtaining the Order and transfer. 


St. James and Pall Mall Electric Light Co. (Ltd.)—The 
amount of electricity told by this company for the quarter ende d 
March 25 is returned at 1,599,768 units (estimated to produce 
£28,529), as against 1,161,987 units (which produced £20,964) for the 
corresponding period of 1899. 


Sheffield.— The Eccleshall clectric tramway route has been passed 
by the Board of Trade. 


Telephone Wayleaves.—At Southwark (London) Police Court 
on Monday Mr. J. A. Johnson, clerk to the Vestry of St. 
George the Martyr, applied for a summons against the National 
Telephone Со. for breaking up the roadway in Marshalsea-road, 
Borough, on the early morning of April 1. Mr. Johnson stated that 
the application was under Sec. 109 of the Metropolis Local Manage- 
ment Act, and was made on the strength of advice given by the 
judge in the case “ Battersea Vestry v. County of London and Brush 
Provincial Electric Lighting Co." Ín that case the judge refused au 
application for an injunction to remove conduits which had been laid, 
but suggested that if a summons had been taken out under Sec. 109 
of the Metropolis Local Management Act the result would have been 
different. In the present instance the company did not give three 
clear days’ notice of intention to break up the road, although they 
had been negotiating for years for permission. The Vestry had 
however withheld their consent except upon certain conditions, The 
summons was granted. ; 


Theft of Electrical Fittings.—At the Hull Quarter Sessions 
last week, before Mr. J. Forbes, Q.C., some singular evidence was 
iven during a charge of theft. Charles Monkman, electrician ; 
K. McElwee, labourer; and J. H. Nicholson, electrician, were 
indicted for stealing a quantity of electrical fittings from Messrs. 
Reames, Wokes and Co. Arhe prosecutors had undertaken a contract 
with the Sculcoates Guardians for wiring the Beverley-road work- 
house. McElwee was in their employ, and it was alleged that Le 
purloined a quantity of fitting: and sold them to the other prisoners, 
who fitted them into various shops in the city. Defendant Monkman 
ave evidence in his own behalf and said he had been in the electrical 
1 in Hull for 16 vears, and alwava stipulated with his 
employera that he should be allowed to do „ work. McElwee 
borrowed 3з. 6d. from him, and subsequently he took to him a coil 
of wire and six lamp holders, and asked him to buy them. He did 
so, and gave him 7s. 6d. for the lot. He did not know the articles were 
stolen. Afterwards he sold the wire and holders to Nicholson for 10s. 
Nicholson said that he did private electrical work in his own time. 
He had no idea the things he purchased from Monkman were stolen. 
He paid him about two-thirds the value of them, but did not take a 
receipt. He knew he was getting the goodscheap. He took a ceil- 
ing rose and some holdera from his employer (Mr. Hyde) without 
his knowledge, but had paid for them aíter the other two men had 
been taken intc custody, and after Mr. Hyde had been round and 
seen the different shops which he (Nicholson) had fitted up. He was 
still in Mr. Hydes employ, and had continued to purchase things 
from him. He had nearly paid Mr. Hyde for all he had taken. 
The Recorder said he had never heard of such a ttate of things in 
his life. Mr. Hyde eaid he was satisfied Nicholson was an honest, 
etra/gh'forward man. Не took the things without his knowledge, 
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it was true, but he bad done it before, and. paid for them iy the 
usualway. Nicholeon was found not guilty, and was discharged. 
'The other prisoners were found guilty, and McElwee was committed 
for one week, making 12 weeks in all, as he had been 11 weeks in 
custody. Monkman was sentenced to 11 weeks’ imprisonment in 
the second division. dE 

“Phe Journal.“ Part No. 144 of the Journal of the Institution of 
Electrical Engineers is now ready, price 3s. 6d.  Particulara of the 
contents are given in an advertisement elsewhere. 


Workhouse eis ME Preston Guardians have decided to 
light the Fulwood workhouse electrically. - 

On Monday the chairman of the Croydon Union Infirmary com- 
mittee (Mr. G. J. Shirley) formally switched’ on the electric current 
in the presence of a number of visitors, The installation was erected 
by Mes:ra. W. J. Bishop and Co., to the specification of Mr. A. W. 
Sclater, the consulting engineer. "There are about 800 lamps in the 
infirmary, totalling in the aggregate to 13,000 c.p. 

Works Lighting.—At the recent meeting of Dr. Tibble's Vi- 
Cocoa (Ltd.) the chairman anuounced that their new extensive 
factory at Watford was being fitted up with a complete electric light- 
ing plant. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained, of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


strest, London ;— 
READY. 

(Price 128. 6d, by post, 138. 3d.; Colonies, 1&*.; abroad, 14s. 6d. (United 
States, 158.) 


“Тһе Electrician” Electrical Trades’ Directory and Hand. 
book for 1900.—In addition to the well-known features of this 
Directory and Handbook (all of which have been carefully revised 
and brought quite up to date) a large addition has been made to the 
Handbook Division, including a Digest of the Law of the Telegraph 
and Telephone, for the use of municipalities and companies contem- 

lating applying to the Postmaster-General for a Telephone Licence. 
This section of the book now includes the new model form of Licence 
issued by the Postmaster-General, the Telegraph Acts and Orders 
by Parliament in 1899, and other information in connection 
with this the latest development of electrical enterprise. The huge 
sheet tables of Electric Light and Power and Electric Railway 
and Tramway undertakings of the United Kingdom have been 
made quite: complete. These sheets form a most complete record 
of electrical engineering progress in connection with electricity 
supply and power and traction applications. The Directory 
Division has been carefully extended and corrected, and is 
the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is the most complete and correct book of its kind 
ever published in any language. 


“THE ELREOrnICIAN Reaping CASk.— To hold four numbers of the 
journal. Strongly bound, 1s. net; post free, 1s. 4d. 

*" MAGNETIO INDUCTION IN IRON AND OTHER Metats.”—By Prof. J. A. 
Ewing. Price 10s. 6d. net. New Edition (Third) now ready. 


"LocaLmaATION OF FAULTS IN ELzorRIO LioHT MarNs."—By F. С. 
Raphael. Price õe., post free. The book deals with the important subject 
of localising faults in electric light and power cables; and the various 
methods of insulation testing are here eollected and discussed. 


“ WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEcTRIO Waves.” A Review of the Work of Hertz and his Succeasors.— 
By Dr. O. J. Lodge, with a large number of illustrations, bringing 
this latest 1 of electrical science quite up to date. New and 
Enlarged Edition, 5s. nett. Now ready. 


“PracticaAL Notes FOR ELECTRICAL STUDENTS."—By Meeers. А. E. 
Kennelly and Н. D. Wilkinson. Price 68. 6d., post free. The authors 
give in a clear and concise manner a good summary of the general prin- 
. ciples of electrical science, 


‘THE INCANDESCENT LAMP AND ITS MANUFACTUBE."—By Gilbert S. 

„Price 7s. 6d., post free, The principles underlying the manufacture 

of the incandescent lamp are carefully and fully dealt with in this volume. 

“ THE CENTENARY OF THE ELECTRIO CURRENT, 1799-1899."—By Dr. J. 

A. hair Price, paper covers, 18, net, post free 1s. 8d.; strong cloth, 
B. ? pos ree. 


“ Motive Power AND GEARING FOR ELECTRICAL MACHINERY.”—B 
E. Tremlett Carter, C.E., M. I. E. E. Price 128. 6d., poet free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated pcwer plante, but also fcr public electric lighting aud power 
stations. The various forms of фар the power station and for electrio 
motors are also dealt with ; and the book contains, in addition, numerous 
an giving exact data of the equipment and working of electric power 
stations. 


‘“ THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
by Francis Jehl. 108. 6d., post free. This is a practical handbook, giving 
a complete description of the art of makiag carbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
ased in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. .. 


* ELECTRICO LAMPS AND ELzcTRIO LicHTINGO," by Prof. J. A. Fleming, 
M. A., D. Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, tc. New and Cheaper Edition, 6s., post free. 

* ErEcTRIO0 Motive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to mini 
and general power transmission purposes, in which the author has 
much experience. Price 108. 6d., post free; abroad, 11s. 


„ ELEgCTRICAL TESTING FOR TELEGRAPH ENGINEERS."—By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
ic has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 103. 6d., post free. | 


‘t SUBMARINE CABLE-LAYING AND REPAIRING. —By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 


technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 
'" ELBOTBOMAGNETIO THRORY.”—By Oliver Heaviside. Vol I., 138. 6d. 


Fol. II., 12s. 6d. 

* THE Авт OF ELECTROLYTIC SEPARATION OF MeTas.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
t-eats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the Ке rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


* DRUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth. 
also ready. Price 7s. (d., post free. Propeectus on application. This із 
a oomplete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sperking. 

t LABORATORY Norrs AND Fonxs."—We have ready а set of 40 
Elementary and Advanced Exercises for use with Electrical Engi: 
neering c These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstrators, and Students. 
The object of the series is the saving of the time of the Teacher 
and his Assistants, and to serve as a record of the work done by the 
Student. Each Form is supplied either singly at 4d., or За, per 
dozen net ; in sets of any three, Is. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price бз. 6d. net. The comp'ete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound ia strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY. —The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnics aud other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. "These new Form 
which differ only from the higher-priced set in being printed on smalier an 
cheaper paper, and with less space for tabulated records, are issued at half 
the price of the original se). 


“THe ALTERNATE CURRENT TRANSFORMER.”—By Prof. J. A. Fleming, 
M. A., D.Sc, F.R.S. Vol. I.—New Kdition, Price 12s. 6d., 1 ost free, 
Vol. 1I., price 12s, 6d., post free, is also ready. 


t ELECTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition. Price 23., 
post free. 


“THE POTENTIOMETER AND ITS ÁDJUNCTS"; A Universal S 
Electrical Measurement. —By W. C. Fisher, Fully illustrated. 
post free. 

“Tue STUDENTS’ GUIDE то SUBMARINR CanLE TEsTING."—A new 
edition of this book, by Messrs. H. K. C. Fisher and J. C. H. Darby, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as 
a guide to operators already in the telegraph service, and to those who 
desire to enter that service. The great cable companies now insist that 
their operators and probationers sha certain examinations in elec- 
trical subjects. The book is very fully illustrated. 


“Tar STEAM ENGINE INDICATOR AND INDICATOR DiAGRAMS,"—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 


«Тнк ELECTRICIAN " PniMERS.—In Two Volumes, Vol. I., Theo 
Vol. 1I., Practice. Price, stout paper cover, 2s. 2d. each, post free ; cloth, 
2s. 9d. Single Primera, 3d. each, post free. 


© ELECTRICAL ENGINRERING FORMULE,” a pocket book, by Messrs. W. 
Geipel and Н. M. Kilgour ; price 78. 6d. ; by post, 78. 9d. ; abroad, 8e. 
New Edition nearly ready. 

‘*BrBLIOGRAPHY OF X-Ray LITERATURE AND Researcn.”—A valuable 
compilation. Being an attempt to classify the data relating to X-Ray 
work. This work contai ns a quantity of general as well as special iniorma- 
tion bearing upon the whole subject of electrical discharge research. 
Edited by C. E. S. Phillips. Price 5s., post free. 


„THE MANUFACTURE OF ELzCTBIO Licht CARBONS.” — A Practi al 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 18 6d. ; post free, 1s. 9d. Іп this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with & description and 
estimate of ocst ol the plant required. 


‘© ARMATURE WINDING OF ELEkcTRIC MacHINES."—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 303. post free. 

t: TEMPERATURE COEFFICIENTS OF * CONDUCTIVITY? COPPER.” Compiled by 
Messrs. Clark, Forde and Taylor, consulting engineers. Strongly bound 
in cloth, 28. 6d. net. Also а Sheet Table of Log. Keciprocals of Coefficients 
for Copper Resistances at different temperatures from 39 F. to 81'9 F., 
Printed on strong cardboard, 6d. net. 
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IN THE PRESS. 

“Tae Егествіс Авс.”—Ву Mrs. Ayrton. 

oo BATTERIES, THEIR DESIGN AND MANUFACTURR.”—By E. J. 
е. 

* PRIMARY BATTERIES: THEIR CONSTRUCTION AND USsE."—By W. К. 
Cooper. 

*" PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 

„Tux Etxcrrician’ WiREMAN'S POocKET-BOOK."—Edited by F. C. 
Raphael Nearly ready. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


TENDERS INVITED. 


The Heywood Corporation require tenders for the supply and 
erection of electricity generating plant, particulars of which are set 
out in an advertisement, Copies of specification, &c , may be obtained 
from the offices of the town clerk (Mr. J. H. Baldwick) after 
30th inst. ; and specifications and plans may also be obtained from 
the consulting engineer (Mr. W. P. Adams), 35, Queen Victoria- 
ttreet, London, E.C., from whom further information can be obtained. 
Tenders addressed to the town clerk, Municipal Buildings, Hey wood, 
Lancs., must be delivered before noon on May 14. 

The Commissioners of the Royal Burgh of Perth invite tenders for 
the supply and erection of 45 enclosed arc lamps and ornamental 
cast-iron and steel pillars, with switch gear, &c. An advertisement 
contains additional particulars, and specifications may be obtained 
at the offices of the clerk (Mr. John Begg), City Chambers, Perth. 
Plans can be seen and further information obtaioed at the offices of 
the consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-street- 
piace London, E.C., and Central Chambers, 93, Hope-street, Glasgow. 

enders must be delivered before noon on May 7. 

The Salford Electric Light committee require tenders for two miles 
of low tension single cable, lead covered, and a battery ot accumu- 
lator& An advertisement contains further particulars, and specifi- 
cations, &c., may be obtained from the electrical engineer (Mr. Chas. 
L. Turner), Walnees-road, Broughton. Tenders (addressed chairmau 
of committee) must be delivered at the offices of the town clerk (Mr. 
L. C. Evans), Town Hall, Salford, before 10 a.m. of May 7. 


The Streets committee of the Corporation of London invite tenders 
for the supply on hire of electrically-driven dust carts, An adver- 
titement contains further particulars, and tenders must be sent to the 
town clerk (Sir John B. Monckton), Public Health Department, 
Guildhall, E.C., by June 1. 


The Manchester Tramways committee invite tendera for 150 car 
irucks, tramway bonds and epecial track work and points and cross- 
ings. Specifications may be obtained from the general manager 
(Mr. J. M. McElroy) Tramway Department, Town Hall, Man- 
chester, and tendeis (addressed Chairman of committee) must be in 
by May 7. An advertisement gives further particulars. 

The Paddington (London) Vestry invite tenders for carrying out 
certain work in connection with proposed alteration to the existing 
electric lighting at the public bathe. Copies of specification can be 
obtained from the surveyor (Mr. George Weston), and tenders must 
be delivered to the vestry clerk (Mr. Frank Dethridge), Vestry Hall, 
Harrow-road, London, W, by noon of May 14. An advertisement 
gives further particulars. | | 

The Guardians of the Vest Ham Union invite tenders for the 
erection of works detailed in an advertisement elsewhere. It will 
be seen that the tenders are to include maintenance of the installa- 
tion for 12 months from the date of completion of the whole of the 
works. The advertisement contains further important particulars of 
the conditions, and: tenders have to be sent in to Mr. Fred. E. 
Hilleary, clerk to the Guardians, Unicn-road, Leytonstone, E., by 
Wednesday, May 16. | 

The Burnley Corporation invite tenders for laying about 2,000yds. 
of cable, "Tenders to Mr. A. Steele Sheldon, town clerk, bv May 14. 
See advertisement, 

The King's Lynn Corporation invite tenders for the supply of 
steam dynamos, boiler, switchboard and cables, Tendera by May 17. 

The Birkenhead Corporation invite tenders for steam pipe work, &c. 
Tenders by May 15. 

The Wimbledon District Council uire tenders fur erecting 
8 to the electricity station building. Tenders to clerk by 

ay 15. | 

The Keighley Corporation require tenders for steel roofs and 
girders for the electricity works. Tenders бу May 1 to electrical 
engineer, 

The Central Electric Supply Co. (Ltd.) invite tenders for the supply, 
delivery and erection of electricity generating plant. Specifications 


from general manager (Mr. F. J. Walker), 19, Carnaby-street, Golden- 
square, London, W., to whom tenders by 10 am. of May 22. | 

The Rhyl District Council invite tendera for the supply and erection 
of electricity generating plant. Tenders to Clerk by 2 p.m. of May 14. 


The Great Eastern Railway Co. require tenders for stores, including 
(алара materiale bolts, screws, tools, &c. "Tenders to secretary 
(Mr. W. H. Peppercorne) by 10 a.m. on May 8. 


The Glasgow Corporation require tenders for opening trenches and 
eupplying and laying underground conduits for telephone purposes, 
&c. Tenders to town clerk (Sir J. D. Marwick) by 30th inst. 

The Glasgow Corporation also invite tenders for electricity metera. 
Tenders to Town Clerk before May 5. 

The Plymouth Corporation invite tenders for overhead line con- 
struction, &c. Tenders to borough electrical engineer (Mr. John Н. 
Rider) by May 2. 

The Southampton Corporation invite tenders for a 300 kw. con- 
tinuous.current generator. Tenders to Town Clerk by May 1. 


The Brighton Corporation invite tenders for the supply of incan- 
descent lamps for 12 months from July 1 next. Tenders to Town 
Clerk by June 11. 


Tenders are invited until May 3 by the Bienrerida Мше! 
Council (Badajoz), Spain, for the concession for electric lighting for 
two years. Tenders to el Secretario del Ayuntmiento. 

The Swedish Government invite tenders until May 3 for the supply 
of telephone cables, as follows :—2,000 metres (204 wires) under- 
ground cable; 10,000 metres (28 wire) overhead cable; 10,000 metres 
(14 wire) overhead cable. 


The Aarhus (Denmark) Council invite tenders for delivering and 
laying down network for distribution of electricity. Tenders by: 
20th inst., to Aarhus Gas Works. 


TENDERS RECEIVED AND ACCEPTED. 


A short time back tenders were invited privately for wiring and 
installation work at King's College, London, and five tenders were 
submitted. It will be seen from the list below that a higher 
tender than the lowest has been accepted, and one of the 
tendering firms, whose offer was much below that of the accepted 
tender, complains that its offer was rejected. As, however, the 
specification contained the usual clause that the Council of King's 
College did not bind themselves to accept the lowest or an 
tender, there cau be little real cause for complaint. We understan 
that the committee of King’s College who considered the tenders. 
were unable to come to a decision ata first meeting, and consequently 
held a second to discuss the whole question in consultation with 
their engineer. The dissatisfaction expressed over this contract 
points to the nnwisdom of seeking tenders by other means than 
public advertisement : — 


Iron tubing. Wood casing. 
Tamplin and Makovski (acceptei) ......... £1,656 0 6 . . 21,444 5 9 
Alliance Electrical Co. ........................ 1722 0 0... 1,604410 0 
Drake and Gorham .......................... 1345 0 0 . 1,209 15 0 
National Electric Wiring Со. ............... £1,173 8 4 
/ ² 3 снів анна 1.160 0 0 


The Keighley Corporation have accepted the tender of Messra. 
G. H. Woods and Co. for wiring the new municipal offices at £220. 


The tender of the National Electric Wiring Co. has been accepted 
for wiring the Gloucester Library and municipal schools at £372. 133. 

The Bedford Corporation have accepted the tender of Messrs. W. 
Course and Son for the supply and erection of two Lancashire boilera 
at £1,322. Eight tenders varying in amount from that acceptel to 
£1,750 were submitted. 


APPOINTMENTS VACANT AND FILLED. 


A chief assistant to the superintendent engineer is required for 
the Bradford Corporation electricity departmeut. An advertisement 
contains further particulars, and applications to the city electrical 
engineer (Mr. R. A Chattock), Town Hall, Bradſord, must be in by 
May 2. 

The States of Guernsey require a local manager for their telephone 
exchange. Applications to Мг. A. R. Bennett, City Chambers, 
Glasgow. An advertisement contains additional particulars. 

A chief assistant is required for an alternating current electricity 
station. See advertisement. 

A shift engineer is required for the Taunton electricity works. 
Applications to the Borough electrical engineer (Mr. Ed. B. Thorn- 
hi b by May 5. See advertisement. 


A junior assistant engineer is required by the Dover Electricity 
Supply Co. (Ltd.). See advertisement. | 
. Thirty-one tenders have been received for the electric lighting of 
the Northumberland County Lunatic Asylum, and the report of 
Mr. A. A. Campbell Swinton upon these tenders is to be considered 
at the meeting of the Visiting Committee on 21st May. 
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The Brighton Corporation require a resident electrical engineer to 
act under the consulting engineer (Mr. Arthur Wright). Applications 
town clerk (Mr. F. J. Tillstone) by 10 a.m. of 30th inst. 


A chief clerk and book-keeper is required for the Shoreditch 
electric lightiog department. Applications to vestry clerk by May 9. 


The Manchester Tramways committee require a foreman plate- 
layer, a foreman pavior, and a yard foreman. Applications (ad- 
dressed to chairman of committee) to Town Clerk by 30th inst. 


A second assistant engineer is required at the York electricity 
мотке. Applications to the city electrical engineer (Mr. C. A. 
Midgley) by May 7. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge of E. L. Joseph, electrical engineer, 109, Brondesbury 
Villas, Brondesbury, and Northampton Works, Northampton-grove, 
Canonbury, London, is suspended for three years because, (1) the 
assets are not equal to 10s. in the £, and (2) debtor had contracted 
debts without reasonable expectation of being able to pay them, and 
had incurred unjustifiable expense by bringing a frivolous or vexa- 
tious action. 

In the bankruptcy of Edwin Bates, electrician (now or lately 
trading at 4, Hopwood-avenue, Manchester, with W. H. Walley, as 
E. Bates and Co.), the first meeting of creditors will take place on 
May 2 at the O.R.’s, Byrom-street, Manchester, and the public 
examination on May 28 at the Court House, Mauchester. 

The Perfect Arc Lamp and Accessories Co. (Ltd.) is to be wound 
up voluntarily, and Mr. S. Н. Lee, 185, Gracechurch-street, E.C., is 
liquidator. 

Claims against Cuttries, Wallis and Co. (Ltd.) must be sent by 
dun 6 to the liquidator, Mr. J. W. Close, Greek. street Chambers, 
Leeds. 


Plant for Sale.—The National Telephone Co., Royal Exchange, 
Glasgow, have for sale a motor generator by Mavor and Coulson and 
a Crocker-Wheeler motor. See advertisement. f 

A complete private electric lighting plant is advertised for sale in 
another column. Applications to Mr. Thomas J. Barratt, Bell Moor 
House, Upper Heath, Hampstead, London, N.W. 


Telegraph Stores fér Sale.— Tenders are invited for the purchase 
of old telegraph stores, particul irs of which'are set out in an adver- 
tisement. Forms of tender can be obtained from the controller of 
stores (Mr. Chas. E. Stuart), G. P. O. West, London, Е.С, and tenders 
must be in by 10 a.m., May 9. | | 

Parsons Steam Turbine —Messrs. Brown, Boveri and Co. and 
the Parsons Foreign Patents Co. bave entered into an agreement for 
the manufacture and gale, for electrical purposes, of the well-known 
Parsons steam turbine in France, Germany, Russia, Switzerland and 
Italy, and a company styled the Aktien-Gesellschaft für Dampf- 
Turbinen тш Brown-Boveri-Parsons’, has been registered in 
Switzerland, with head office at Baden, for the purpose of carrying 
on the business. The combination is an important one in view of 
the position Messrs. Brown, Boveri and Co. hold on the Continent ax 
manufacturers of electric generating plant. 


Electrical Inkless Printing.—Some time back we received a 
circular from the Electrical Inkless Printing Syndicate (Limited), in 
which reference was made to a pamphlet on “ Picturesque Dover- 
court," stated to have been recently issued by the syndicate as an 
example of the printing work produced by the syndicate's machinery 
and patented method of production. In the printing trade it is 
pretty generally thought that the sensitiveness of the chemically- 
prepared paper used in the syndicate's process becomes exhausted 
when one side of the paper has been printed upon. "This, however, 
the syndicate denies, and claims that paper has been printed on one 
ride only and laid by for a lengthened | period, and when sgain put 
through the machine for printing on the reverse side has at once 
responded to the electric current. There statements and claims are 
interesting not only to the printer but to the electrician, and it would 
be distinctly in the syndicate’s interest from every point of view to 
clearly and publicly demonstrate their truth or falsehood. The 
syndicate does not readily respond to the efforts made by the 
technical press to obtain particulars of its process. 


French Patents and the Paris Exhibition.—Messrs. J. C. 
Chapman and Co,, 70, Chancery-lane, W.C., write to point out that 
in connection with the International Exhibition at Paris this year, 
а short law was enacted in December, 1899, by which “any person 
who shall have exhibited at the Universal Exhibition of 1900 an 
article similar to that covered by his patent, shall be considered, s9 
far as is necessary, as having worked his discovery or invention in 
France during the course of the Exhibition.” The French law pro- 
vides two years’ delay for working any patented invention, and by 
default of such working forfeiture is incurred, but bv the above law, 
patented inventions exhibited and “ worked" during the exhibi- 
tion, the period of delay will recommence either from the date of 
the official closing of the exhibition, or from the date of an earlier 
order by the authorities for removal of the article. The exhibition 


of a patented article therefore constitutes sufficient com] liance with 
the ош provisions of the French Patent Law. It s advisable 
for those who exhibit patented articles to obtain a sufficient certifi- 
cate or proof thereof, as in the ease of ordinary working, for eubse- 
quent use should the validity of their patents be attacked. 


Accumulator Plates. An advertisement on p. 22 announce: 
that Mr. O. R. Schulz, patent agent, 171, Leipzigerstrasse, Berlin, 
W., is prepared to grant manufacturing licences for what is claimed 
to-be a good and rapid proce:s for producing electrodes of any kind 
with large surfaces, without injurious chemical constituents. Or the 
proce:s may be purchased outright. 


“ Buffoline” Noiseless Gearing.—The Buffoline Noisele:s Gear 
Co., of Chapel-street, Lꝛvenshulme, near Manchester, forwar l par- 
ticulars of special types of gearing manufactured by the company on 
spur, bevel, single or double helical, with machine cut teeth, for 
moto:s, pumps, cranes, motor cars, and for general machinery. 
These wheels are claimed to have been tested to be more than twice 
the strength of cast iron. The company undertake to cut spur wheels 
up to 11ft. diameter. 


Interior Conduit Systems.—Mes:ra, Pryke and Palmer have 
issued an illustrated list of interior conduit fittings. This firm claims 
that its system was placed before the trade some years ago and was 
the original conduit wiring syatem. 


British Westinghouse Plant.—Circular No. 1,026, issued by the 
British Westinghouse Co., is entitled ‘Compensators for A.C. 
Circuits,” and illustrates and describes Westinghouse compensators 
of the E and F types. 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which аге not separately specified) from April 13 to 
April 24, with the ports of destination: — 

Africa —Alexandria, £24; Cape Town, £71 ; Chiude, £866 (including 
£851 telegraph material); Durban, £979 (including £832 telegraph 
material); East London, £75 ; Port Elizabeth, £164. Argentina—Buenos 
Ayres, £331 (including £244 telegraph material). Australusia— Adelaide, 
£14; Auckland, £101; Canterbury, £11; Christchurch, £28; Free- 
mantle £42 (including £17 telegraph material); Launceston, £200 ; 
Melbourne, £271 (including £50 telegraph material); Port Cbalmera, 
£58; Sydney, £1,180 ; Townsville, £763 ; Wellington, £706. Belgium — 
Brussels, ; Ostend, £105. Ceylon—Colombo, £295. Channel Islands, 
£115. China—Shanghai, £310; Tientsin, £76 (telegraph material). 
Denmark—Copenhagen, £121 (te'egraph material). France —Havre, £100. 
Germany—Hamburg, £985 (includiog £900 telegraph material) ; Stettin, 
£60. Gibraltar, £11 (telegraph material). Holland Amsterdam, £155; 
Flushing, £78 ; Rotterdam, £1(0 (telegraph material). Zong Kong, £5*0. 
India—Bombay, £476 (including £83 telegraph material) ; Calcutta, 
£2,742 (includiog £655 telegraph material) ; Madras, £131. Malta, £140. 
Mauritius, E75. Peru—Callao, £15,000 (telegraph cable). Russia— Odessa, 
£80 (telegraph material). St. Vincent, £163,000 (telegraph cable). Strazts 
Settlements —Singapore, £434 (telegraph material). Total (for 12 days) 
£191,047, against £35,575 for one week last year (April 19 to 25). 


PATENT RECORD. 
ome : 
The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any arail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtaived. | 


APPLICATIONS FOR PATENTS. 
Note.—The undermentioned Applications are not open to public inspection 
until after thc acceptance оў the complete Specification. The names within 
parentheses are those of communicators of inventions. When comglete speci- 
fication accompanics application, an asterisk is affixed. 


March 24, 1920." | 

5,561. К. КосоЁ and G. Facet. London. Transformer of alternating 
currents into continuous currents of equal or different tent ion. 
(Date applied for under Patents, &c., Act, 1883, sec. 103, Sept 
21, 1839, being date of application ia France.) : 

5,562. R. Rouck and G. Facet. London. Improvements in apparatus for 
traniforming single and multiphase alternating currents into 
continuous currents and inversely. (Date applied for under 
Patente, &с., Act, 1883, sec. 103, Nov. 14, 1899, being date of 
application in France.) 

5,567. E. ANpREAs. London. 
contacts. : 

5,569. W. P. Тномрзох. Liverpool. Improvements іп or connected with 
electric storage batteries. (E. A. Sperry, United States.)* 

5,585. R. Anno, London. Improvements relating to the measurement 
of electric power and energy in three-phase alternating-current 
systems. (Date applied for under Patents, &с., Act, 1885, sec. 105, 
Aug. 26, 1899, being date of application in Italy.) 

5,593. A. WRIGHT and Tux REAsox MANUFACTURING Co. (L Ip.) 
Improvements in electricity meters. 


Improvements in or relating to plug 


London. 
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III 


5,609. 


5,657. 
5,649. 
5,650. 


5,603. 
5,638. 
5,707. 
5,710. 
5,727. 
5,751. 
5,755. 
5,764. 


5,767. 


5,773. 


5,786. 
5,806. 


5,835, 


E841. ^f. C. CLUTTERBUCK. London. Improvements in electricity meters. 


5,848. 
5,860. 
5,900. 
5,925. 


5,928. 
5,944. 
5,961. 


5,980. 


6,023. 
6,028. 


6,054. 
6,069. 


6,101. 
6,103. 


6,129, 
6,138. 


6,141. 


6,155. 


6,165. 


6,188. 


6,204. 


J " SWINURNE. London. 


March 26, 1900. 

T. Tomumson. Dublin. An improvement in electrical (static) 
transformers and in the arrangement of sub-stations containing 
them. 

Н. R. vox KnaLiK. London. Improvements in the manufacture 
of globes or shades for incandescent lamps. 

S. G. Brown. London. Improvements in and relating to tele- 
graphic apparatus. 

W. Р. Taompson. Liverpool. Improved method and apparatus 
for determining the size and position of bodies by means of 
Röntgen rays. (The Voltohm Electrical Co., Germany.) 


March 27, 1900. 

M. C, Mxxcrs and Е. S. CHRISTENSEN. Manchester. Improvements 
in and relating to telephonic systems.* 

J. Laarox. Manchester. Improvements in the method of and 
means for protecting electrical conuections.“ 

S. WoLr. London. Improvements in means for carrying or sup- 
porting electric leads or conductors. 

P. J. S. Trppeman. Manchester. Improved indicator for storage 
batteries. | 

J. A. G. TRUDEAU. London. Improvements in the electric heat- 
ing of liquids and apparatus therefor. * 

E. A. Sperry. Liverpool. Improvements in or connected with 
storage batteries." 

C. Juna, A. BRECHER, and А. KITTEL. London. Improvements 
in the manufacture of electrical insulating materials.“ 

С. A. LINDSTROM. London. Means for retaining the field magnet 
coils of electric motors and dynamos in position. (Date applied for 
under Patents, &c., Act, 1883, sec. 103, Uct. 16, 1899, being date of 
application in United States.)“ 

E. SrANLEY. London. Improved construction of carrier for globes 
or glasses of electric gas or oil lamps. 


March 28, 1900. 

A. @. New. Woking. Improvements in automatic and safety 
subsidiary devices for controlling electrically propelled vehicles 
and the like. 

G. Н. NissETT. Liverpool Improvements in electric cables. 

Тн British THoMsoN-HousroN Co. (Ltp.) London. Improvements 
in the regulation of dynamo-electric machines. (C. P. Steinmetz, 
United States.)* 

G. A. Mower. London. Improvements in and relating to starting, 
regulating and reversing switches for electric motors. 


March 29, 1900. 
M. Н. Ѕмгтн, London. Improvements in conduits for electric 
tramways.” 
W. H. Scorr. Norwich. Improvements in electrical apparatus 
for hoisting or other intermittent work. 
C. B. Слиож and Н. J. Eck. London. A method of securing 
intermittent motion in electric switches and other devices. 

J. G. Cuitps. London. An electric lift controller. 


March 30, 1900. 

W. AITKEN. London. Improvements in telelephone divided 
multiple-board systems. 

B. J. Day. London. Improvements in train lighting by elec- 
tricity. 

W. McAuLAY, G. A. Crank, and J. A. McLaren, G'asgow. 
Improvements in and relating to the rendering water-tight the 
attachment of fittings used in electric wiring to branch cables, 

H. Bevis and F. W. M. CHAPMAN. Upton Park. An improved 
plug and socket fitting for electrical circuits. 


March 31, 1900. 

Tue Baitish ErxcTRic Works Co. (LTD.) and B. BRANDER. 
Birmingham. Improvements in electric bells.* 

E. W. Mix. London. Improvements in brush- holders for dynamo- 
electric machines.* | 

Н. C. Јовѕох, London. Improvements in telegraph poles. 

R. LUNDELL. London. Improvements relating to the generation 
of direct electrical currents and to apparatus therefor.” 


April 2, 1900. 

Н. OPPENHEIMER. London. Improvements in and connected with 
microtelephones. (Actiengesellschaft, Mix, and Genest, Germany.) 

R. O’Brien. Manchester. Improvements in and relating to 
ehade rings for use in connection with electrical and other lamp- 
holders. | | 

R. von GRÄTZEL. London. Improvements in and connected with 
the production of paste carriers for collectors of electricity. 

A. F. SPOONER. London. Improvements in and relating to 
tynchronous motors, more especially applicable to combined cine- 
matographic and phonographic apparatus. (H. Joly, France.) 

А. F. Evans, London. Improvements in magneto-electric gene- 
rators for electric ignition purposts. 

P. M. Justice. London. Improvements in and connected with 
electrically propelled motor vehicles. (Columbia and Electric 
Vehicle Co., United States.)* 


April 3, 1900. 

Improvements in incandescent lamps. 

J.B. BOUTILLIER and W. B. Hunter. Glasgow. Improvements 

in grmoured conduits for electric wires.“ 

Н. С. Lonaspon and S. Darg. Keighley. Improvements in and 
appertaining to switches for electro-motors. 


6, 209. 
6,217. 


6,218. 
6,251. 
6,244. 
6,261. 


'G. BREWER. London. Improvements in electric bonds for street- 


mains. (A. A. Knudson, United States.) | 
Р. Н. RosgNBACH. London. An improved compound or materisl 
for bearings, valves, cells for storage batteries and similar pur- 


poses. * 

С. L. Corrix. London. Improvements in machines for electri- 
cally heating, welding, or working metals.* 

J. SCHWARZENBACH., London. Improved electrical gas igniting 
apparatus. | ake 

L. Davip. London. Improvements in and apparatus for manu- 
facturing plates for secondary electric batteries. 

C. W. ATKINSON. London. Improvements in electric switches and 
resistance.” 


“he 


SPECIFICATIONS PUBLISHED. 


Nore.—All Specifications can now be obtained at the uniform price of 
8d. each. 


5,100. 
5,104. 


5,211. 
5,468. 


5,543. 
5,734. 


5,797. 
6,032. 


6,054. . 


6,690. 


8,540. 


8,522. 
8,949. 
8,957. 


8,961. 
9,101. 


9,278. 
9,551. 


9,414. 


9,456. 
9,512. 
8,518. 
9,525. 


9,690. 
9,966. 


10,165. 
10,228. 
11,424. 
11,552. 
11,880. 
15,755. 


15,019. 
16,494. 


16,650. 
18,550. 


20,528. 
21,578. 


21,711. 


22,081. 


. CARY and DELEVY. 
. BOWLEY. 
. ROYAL. 


. Core and CoHEN. Hertzian wave telegraphy to enable signals to 


1839. 
CooPER and RupLEY. Methods for charging and discharging 
accumulators. 
BRAUN. Reinforcement of electrical waves and avoidance of loss 
by straying reflection and the like by means of a condenser. 
MiLLER. Electric incandescent lamps. 


WisE (Thowless) Incandescent bodies for electric incandescent 


ps. 

соң and Corr. Multiplex selective systems of wireless teleg- · 
graphy. 

Утлы. Hydrocarbon engines for driviog dynamo-electric machines 
and dynamo-electric machines driven thereby. | 

Кнорез. Alternating-current induction motors. | 

Lousery, Francois and KUNKELMANN, Electricity registers or 
meters. 

BERDITSCHEWSKY-APOSTOLOFF. Electric lamps. 

LAMME. Method of and means for varying the speed of direct 
current motors. (Date applied for under International Conven- 
tion, Sept. 5, 1898.) 

LAMME. Systems of electrical distribution and regulation. (Date 
applied for under International Convention September, 28, 1898.) 


. О. ABOILARD ET Ск. Lines, circuits and apparatus for telephonic 


intercommunication. (Date applied for under International 
Convention, August 30, 1898.) 


. Prestwich. Accumulators or secondary batteries. 


Wypts and WEISSMANN. Method of and apparatus for transform- 
ing continuous electric currents into continuous cr alternating 
currents of different voltage. | 

Electrical cooking apparatus. 

Phonographs and the like. 

Coin-freed gramophones or the like. 


be transmitted to any distance by means of intermediate relay 
stations. | 

BERRY and WALLIS-JONBS. 
apparatus. 

WELFORD. Storage batteries. 

BELFIELD (Perkins). Starting mechanism for electiic motors. 

Reason AND MuTUAL ELECTRIC Trust (LTD.) Connecting devices 
for electric conductors. 

PovLsEN, Method of and apparatus for effecting the storing up of 
epeech or signals by magnetically influencing magnetisable bodies. 

Pennyctick and BAnnETr. Globes or protectors for electric and 
other lighting apparatus. | 

STATTER. Dynamo electric or electrodynamic machines. 

STRECKER. Manufacture and production of elements for secondary 
batteries or electric accumulators. 

LEITNER. Controlling electric motors and apparatus for that 
purpose, 

NiBLATT and SUTHERLAND. Electric storage or secondary batteries. 

ABEL (Soc. d'Etude des Piles Electriques). Voltaic batteries. 

VEyeY. Automatic telephonic switches. 

LaMME. Distribution of electric currente. (Date applied for 
under International Convention, Oct. 6, 1898.) 

DENAYROUZE. Incandescence lamps. (Date applied for under 
International Convention, October 19, 1898.) 

Bout (Jungblutb) Manufacture of protecting casings or tubular 
structures for electric cables. 

LaKE (Scott) Electric circuit breakers. 

Вош (von Zweigbergk). Electric controllers. 

Marino. Accumulator batteries. 

Уотат and HAEFFNER. Electric tumbler switch. 

CRoNEAU. Portable electric drilling machine. 

ABEL (Soc. Anon. pour la transmission de la Force par l'Electricité). 
Apparatus for exciting alternating current dynamos. 

GILLMORE, Telephone switches and switchboards. 

Grooms. Automatic cut-off devices principally designed for con- 
trolling the flow of fluids and of electric currents. 


Electric welding or metal working 


PETERSEN., Conduits suitable for electric mains. 

MARINO. Electrolytes. 

RoBisoN. Dynamo electric generators or transformera. 

HaLsEY. Combined maximum and integrating electric meter. 

1855 applied for under International Convention, March 27, 
) 

SzaxkA and Ganz AND Co. EISENGIESSERE] UND MASCHINEN- 


FABRIKS ACTIEN-GESELLSCHAFT. Electric condurting sheaths or 
coverings for articles of ceramic or pulverulent materials, 
ScHirF, Micro telephones. 


Pu 
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25,219. Boutt (Cumont). Electric signal alarm and safety devices for 
ways. 

. Hart. Graphophone reproducers. 

. Ries. Telephone systems and apparatus. 

. Вотснев. Electric clocks. 

. Evy. Electric switches. | 

. Marxo. Accumulator batteries. 


. PavwE. Process of and apparatus for magnetic separation. 
. Восит. (Soc. E. Giraud et Cie.) Electric cha‘n-link welding 
machines, 

. EARLE. Manufacture of compound metal tubes suitable for gas 
and electrical conductors. 

2,077. CHEVAL and LiNDEMANM. Accumulator battery. 

2,271. BovLr. (Soc. Anon. des Moteurs et Voitures “ Aigle.") Electric 
ignition devices for explosion engines. 

2,357. Siemens Bros. axp Co. (LTD.) (Siemens and Halske Aktien Gesell- 

schaft.) Electro-megnetic bell signalling apparatus. 


COMPANIES’ MEETINGS AND REPORTS. 


Eastern Extension, Australasia and China Telegraph 
Co. (Ltd.). 


The fifty-third half-yearly general meeting of this Company was held 
on Wednesday at Winchester House, London, under the presidency of the 
MARQUIS or TWEEDDALE, К.Т. 

The MANAGER and SECRETARY (Mr. F. E. Hesse) read the notice 
convening the meeting, and the minutes of the previous meeting, which 
were duly confirmed and signed by the Chairman, after which 

The CHAIRMAN said : Gentlemen, I think that you will consider the 
report and accounts satisfactory. (Hear, hear.) - The gross revenue for the 
half-year under review has amounted to £339,450, against £290,431 for the 
correeponding period of 1893, showing an increase of £49,019. About 
one-half of this increase is derived from Aus ralasian traffic, the remainder 
being spread over the rest of the system, but more particularly 
the Manila, Japan, and China sections. The workiog and other 
expenses have amounted to £116,955, against £100,085 for 
the corresponding period of 1898, showing an increase of £16,850, 
which, as will be seen from the printed accounts, is almost entirely due to 
the Expenses attending the maintenance of cables being considerably 
heavier than ia 1898. The balance of increase is attributable to the 
special payments made to the Philippines staff to recoup losses, &c., during 
the insurrection and war in those islands, and aleo, to a smaller extent, to 
expenses connected with negotiations with foreigu and other Governments. 
Comparing the figures for the whole year, the results are as follows: 
Gross receipte, £663,811, against £567,713 for the year 1838, or ап 
increase of £96,098, while the expenses for the past year amounted 
to £224,201, against £202,958 for the year 1898, showing an increase 
of £21,243, accounted for as already explained. The usual interim 
dividends have been d'stributed during the past year, making with the 
final dividend proposel to be paid to-morrow a total payment of 5 
per cent. for 1899. A bonus of 4s. per share, or 2 per cent. will also 
be paid, making a total distribution for the year of 7 per cent. Tne revenue 
balance of £86,582 has been carried to the general reserve fund, which now 
stands at £967,581, after having charged against the fund £58,901 for cable 
renewals, &c., carried out during the June half of 1899. It will also be 
observed from the printed report and accounts that the subsidy of £32,400 
per annum, payable by certain of the Australasian Governments in ерсе, 
of the duplicate cable between Penang and Australia, ceased оп Oct. 51 last. 
The original debenture debt amounted to £640,000, which will be entirely 
extinguished when the 333 debentures now outstanding are paid off on July 2 
next. The Tariff Guarantee Agreements entered into severa] years ago with 
the Australasian Governments will also come to an end during the next few 
days; but, on the other hand, a new agreement has recently been 
concladed with the Governments of South Australia, Western Australia, 
and Ta mania for immediately reducing the tariffs between the contracting 
Colonies and Europe (varying between 4s. 9d. and 5e. ld. per word) 
to an uniform rate of 4s. per word, with proportionate reductions for 
Government and press tslegrams. Should the "standard revenue” fixed 
by the agreement be maintained, a further reduction—to Se. 64. per word 
—will take place on January 1 next, to 3s. on January 1, 1902, and to 
2з. 6d. on January 1,1903. The agreement, шогеотег, provides for the 
extension by this Company, in conjunction with the Eastern Telegraph Co., 
of the third cable recently laid by the latter company to South Africa —by 
laying а direct cable from Durban to Perth and Adelaide, via Mauritius, 
Rodriguez and Cocos Islands ; and when this cable is opened for traffic, the 
tariff between the Contracting Colonies and South Africa wiil be reduced 
from 7s. ld. per word to about 2s. 6d. The Company have not asked 
for any subsidy or guarantee in return for the reduced rates 
and improved communication which the new cable will secure, 
but only for the right to have their own land wires and offices 
in the capitale of the contracting Colonies when the pro 
Government Pacific, or other competing cable is laid. At present the 
Company’s cables are landed more than 2,000 miles away from the princi- 
pal capitals in Australia, and the traffic is consequently dependent on the 
good working of the long Government landlines across the Australian 
Continent—which landlines might not be so. efficiently maintained as 
they are at t when the Governments owning them are federated, and 
in competition with the Company for theinternational traffic. (Hear, hear.) 


On the other hand, the new cable will terminate in the heart of 
Australia, and with the right to deal direct with the public and transmit 
their own traffic from end to end, the Company will be placed on terms 
of equality with their opponents; and on that basis they do not fear ths 
result should competition arise. (Cheers.) Strange to say, grave concern has 
been evinced in Canada, New Zealand, Queensland and eleewhere at the pro- 
spect of the Company enjoying in Australia the right so readily accorded 
in this country and in Canada itself, both to foreign and British cable 
companies, of direct dealings with the public; and not only have the 
Compeny's motives and intentions been misinterpreted in those Colonies, 
but strong protests have been made by the Governments of Canada, New 
Zealaud, and Queensland against the Australasian Governments granting 
any such privilege to the Company. Nevertheless, as I have already men- 
tioned, three of the Australasian Governments have agreed to grant 
the privilege ; and the Governments of New South Wales and Victoria 
haviog accepted the agreement in principle, are expected to join in the 
arrangement very shortly. (Applause.) Tbe protest to which I have alluded 
is based on the ground that if the privilege is granted it will make 
the Government Pacific Cable a financial failure; but the real objection 
appears to be that the prop sals of the Company will, in all probability, 
and at no very distant date, lead to a reduction of the tariff to 2s. 6d. 
word ; an objection, however, scarcely consistent with the ostensible 
objecta of the Pacific scheme—namely, the breaking up of the Company's 
so-called monopoly and the cheapening of the cable ra‘es to Australasia. 
It would almost seem that the promoters of the Pacific cable are not 
averse to creating a Government monopoly and the consequent dis- 
couragement of all private enterprise, if Ly those means a tariff can be 
maintained sufficiently high to make the Government Pacific cable a pay- 
ing concern. However that may be, the danger has been averted by 
the action of the three Australasian Governments with who n we have con- 
cluded our agreement—an agreement which I believe will be approved by 
everyone present. (Hear, hear.) We have a fair field now before us, and no 
favour ; and we have no doubt we shall be able to hold our own against all 
comers from whatever quarter proceeding. (Cheers). You will have learned 
from the report that it is propoeed to add to the Directorate by electing 
Sir Jobn Wolfe Barry, K.C.B., to а seat at the Board; and accordingly 
to in:rease the remuneration of the Directors to £4,500 per annum. 
Although the Directors have power, as you are aware, to fill up casual 
vacancies in the directorate, yet —having regard to the intimation given to 
the shareholders when the last vacancy occurred, that it was not then 
proposed to fill it up—your Directors desire to have the concurrence of the 
shareholders ia the election of an additional Director. Moreover, it has 
been thought undesirab‘e that the number of Directora should remain at 
the minimum fixed by the Articles of Association, as in case of a casual 
vacancy occurriog, it might lead to some inconvenience, not withstanding 
the resolution passed at a recent general meeting giving the Directors 
power to cirry on the busine-s of the Company during the casual vacancy. 
Sir John Wolfe Barry ів, as you are donbtless aware, a Director of the 
Eastern Telegraph Co., and your Directors have much pleasure ia proposing 
his election as a Director of this Company. He is well kuown as au 
engineer of the highest eminence, and the Company, I think, may be 
deemed very fortunate in securing his services as a Director. With these 
observations, I beg to propose — 

* That the Report and Accounts of the Directors now submitted- be received 
and adopted, and that a dividend le now declared of 28. 61. per share 
together with a bonus of 48. per share, both free of income tar, payable on 
the St inst., making with the previou: distributions a tota! payment of 7 
per cent. for the year 1809." 

Mr. FRANCIS A. BEVAN seconded the resolution. 

The CHAIRMAN invited discussion, but no one rising to address the 
meeting, he put the resolution, and it was carried unanimously. 

Mr. BEVAN afcerwards pro the re-election as a Director of the 
Marquis of Tweeddale, remarking that no words of bis were required to 
put the resolution before the shareholders in the most favourable manner. 

Mr. JOHN DENISON-PENDER seconded the motion, which was 
carried unanimously. 

The CHAIRMAN : I beg to thank you very warmly, gentlemen, for 
yourrenewed confidence. Continuing, the Chairman proposed the re-election 
as a Director of Mr. Bevan. 

The Hon. GEORGE PEEL seconded the motion, which was carried 
unanimously. 

The CHAIRMAN then propoeed the election as a.Director of Sir John 
Wolfe Barry, K.C.B. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.I.E., seconded the resolution, 
which was carried unanimously. 

On the motion of the CHAIRMAN, seconded by Mr. CLEMENT S. 
5 C. S. I., the following resolution was afterwards carried unan:- 
mously :— 

“That the minimum annual renumeration of the Directors be increased 
from £4,000 to £4,500, such sum to be divided beticcen the Directors as they 
may from time to time determine.” 

The retiring auditors, Messrs. Deloitte, Dever, Griffiths and Co. and 
Messrs. Welton, Jones and Co., were afterwards re-elected. 

Mr. JOHN NEWTON then proposed a vote of thanks to the Chairman 
and Directors for their services. He remarked that the past year had not 
been an ordinary one for the holders of telegraph stocks. Many 
rumours had been going about, and they were accused of being the most 
gigantic and pernicious monopoly ever known in tbe world. This was 
because they were paying a dividend of 7 per cent., but those who knew 
what the enterprise was at the outset would not consider 7 per cent. an 
extraordinary return even in these days. "The Directors had struggled in 
the most successful manner, and had achieved an excellent position for the 
Company. (Applause.) | 

Mr. W. T. ANSELL seconded the resolution, which was carried 
unanimously. 
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Tke CHAIRMAN : I beg to thank you, on the part of my colleagues 
and myself, for the handsome way in which this motion has been proposed 
and seconded and received by you. I think it is two years ago since I 
said with respect to the Pacific cable that we should succeeafully look 
after your intereste, and I think that we have done so, (Cheers.) 
~ The proceedings then terminated, 


Dudley, Stourbridge, and District Electric Traction 
| Co. (Ltd.). 


The eighteenth ordinary genera! meeting was held on Tuesday, Mr. 
EMILE GARCKE presiding. : 

The SECRETARY (Mr. Н. S. Hodgson) having read the notice calling 
the meeting, 

The CHAIRMAN (in moving the adoption of the report and accounta) 
said: Gentlemen, this is practically the first meeting that has been held 
since the conversion of the line from steam working to electric traction. As 
as 1880, and the undertaking has for many years been worked by steam 
power. Some few years ago the British Electric Traction Co. acquired the 
majority of the shares of the company with a view to introducing electric 
traction. They commenced negotiations with the various local authorities, 
which proved rather a slow process. Nevertheless, arrangements satis- 
factory to all parties were made, with the result that the tenure 
was so extended as to permit of the expenditure of the additional capital 
requisite for reconstructing the permanent way, erecting power houses, 
providing new cars, and electrical equipment generally. Under the Tram- 
ways Act, of course, the local authorities were entitled to purchase the 
tramways on the expiration of a period of 21 years from the date of the 
order, which would be in 1902, and obviously the period remaining was 
too short to justify the large outlay which electric traction made 
necessary ; and it therefore became absolutely incumbent on the 
Directors to make the fresh agreements with the local authorities to 
which I have referred. These agreements are not the same tbrough- 
out the district. They vary according to circumstances, but, speaking 
generally, we have an extension of life for our lines ranging from 
21 to 35 years, according to the different sections. In addition to making 
these agreements which have enabled us to convert the old lines from 
steam to electric traction, we have obtained powers for extensions in the 
district which we believe will very materially improve the results of work- 
ing on the main line from Dudley to Stourbridge. These extensions have 
been promoted under the Light Railways Act, and the powers obtained 
under two separate orders. The first of these orders was confirmed by 
the Board of Trade in 1898, and the lines authorised by that order have 
been in course of construction for some little time, and I am glad to say that 
they are now nearing completion. We shall lose no time with the construc- 
tion and equipment of these light railway extensions, and when they have 
Leen completed we shall have upwards of 164 miles worked electrically by 
this company, as compared with the original line of about 54 miles 
which the company was working by steam before the British Electric 
Traction Co. obtained control of the undertaking. It is obvious, 
therefore, that the whole aspect of the company's undertaking will 
have undergone à considerable change by the time these new lines are 
completed. The capital necessary for the electrical conversion of the 
line bas so far been provided by the British Electric Traction Co. 
A few years ago the tramways of the Dudley and Stourbridge Co., 
54 miles long, were isolated from the other tramways in the 
district, yet by means of the various powers which the British Electric 
Traction Co. has obtained, these tramways now form part of a very 
important network of tramways and light railways traversing the 
whole of South Staffordshire and parts of the adjoining counties. A 
very important undertaking has been authorised under the Kinver Light 
Railways Order. That will join the Dudley-Stourbridge lines at two 
points, and will bring that very popular holiday resort into direct com- 
munication not only with Stourbridge, Brierley Hill, and Dudley, which 
are served by this company’s lines, but also with other and more distant 
centres of population in what is known as the Black Country. Then, by 
means of one of the Light Railway Orders I have referred to, this com- 
Fany’s lines have been connected with the tramways of the Dudley and 
Wolverhampton Co, which formerly were independent and completely 
isolated, being separated from the other tramways in South Stafford- 
shire in the same way as the tramways of this company were. 
Then the fact that the British Electric Traction Co. have 
very large interests in the South Staffordshire Tramways Co., 
and have recently acquired the controlling interest in the Birmingham and 
Midland tramways, will make it possible, we hope, to arrange for mutual 
running powers over the other lines, in a way which will enable passengers 
on apy part of this company’s system to reach any other tramways in the 
very large and important district of South Staffordshire. Instead, there- 
fore, of being a comparatively short line of 54 miles, this company's system 
will form in a measure the centre of a very much larger system, and the 
traffic is almost certain to be very much greater per mile than it has been 
in the past. The existing tramways were opened for electric traction in 
July last year, and since then a very satisfactory service of electric cara has 
been provided over that route, but in view of the fact that the 
whole of our organisation—the character of the cars, the power- 
house, the car depóts—bas been made with a view of providing for a 
larger service than is being run on the 54 miles, it is difficult, if not 
impossible, to accurately gauge the resulta of the past few months’ working 
es affording any indication of what will be the conditions of working in 
the future, when the other lines authorised by the Light Railways Orders 
have been completed. Nevertheless, it will be of interest to shareholders 
that I should state that, not only the number of passengers carried, but also 
the receipts, bave increased by more than 50 per cent. as compared with the 
time when the lines were worked by steam. We propose to work, on behalf 
of the British Electric Traction Company, the Kinver Light Railways as 


soon as they are completed. With regard to the appropriation of 
the balance to the credit of profit and loss account, the amount 
із 44, 309, exclusive of the sum brought forward from the previous 
year, and the Directors propose, after paying the preference dividend, 
that a dividend should be paid on the ordinary shares at the rate 
of 5 per cent. per annum for the past year, that £1,000 should be placed 
to depreciation fund, and that the relatively large balance of £2,313 
should be carried forward. It would have been possible to pay 
a very much larger dividend than is proposed, but in view of the fact that 
a large amount is owing to the British Electric Traction Co. for construc- 
tion works, which at present does not figure in the capital account, the 
directors deemed it more prudent that the dividend on this occasion 
should be at no higher rate than that which has been paid during the last 
few years, and that as large a balance as poesible should be carried forward 
until the capital account had been adjusted in a way which would provide 
for the liabilities of the company, and until the other lines bad been opened 
and bad been working some time it was not advisable, in the opinion of 
the board, that the dividend should be largely increased. I conclude by 
moving the resolution. | 

The resolution was carried unanimously. The retiring directors and 
auditors were re-elected, and the proceedings terminated. 


Kidderminster and District Eleotric Lighting and 


Traction Co. (Ltd.) 


The second ordinary general meeting of this Company was held on 
певцу, Мг. J. S. Клтовтн, M. Inst. C. E. (chairman of the Company), 
presiding. 

The SECRETARY (Mr. H. S. Hodgson) having read the notice calling 
the meeting, | 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said: Gentlemen, this is the first meeting of the shareholders which 
bas been called for any specific purpose. I would remind the share- 
holders that this Company was formed for combining, as far as might 
be found practicable, the tramway service and the electric lighting 
of Kidderminster and district. You are aware that there is à company 
caled the Kidderminster and Stourport Electric Tramway Co. That 
company possess a line of tramways between Stourport and Kidderminster, 
and it is in contemplation to make an extension of it to Bewdley. Iam 
glad to say that we are on extremely friendly terms with the Corporation 
of Kidderminster, who, although they have not seen their way to support 
our proposition exactly in the form in which we put it before them, yet 
have come to an agreement with us whereby they will withdraw all 
opposition, so far as they are concerned, to the granting of the requisits 
Order. This Company made an arrangement whereby they took over the 
electric lighting Order granted to the Corporation of Kidderminster, and 
in order to work the whole undertaking economically the two enter- 
prises—the tramway service and the fightin —have been combined 
as far as possible You wil notice by the accounts that this 
Company hold 5,600 shares of £10 each of the Kidderminster and 
Stourport Electric Tramway Co. out of the 5,720 shares issued, and 
had paid up, on Dec. 31, £22,400 on account of calls due on those 
shares. Other money has been spent on capital to the extent of £6,676 in 
connection with buildings and plant for electric lighting, and I may add 
that there is every prospect that the supply of current will be commenced 
in the course of the coming summer. The revenue account shows, 
you will see, that the revenue of the Company (£1,558) is almost 
entirely derived from the dividend receivable from the Kidderminster 
and Stourport Electric Tramways Co., and, on the other side, you 
will notice that we carry forward a balance to net revenue of £1,448. 
The only amounts which have been epent by way of management 
expenses are £52 odd for stationery and printing, and £52 odd for 
general establishment charges, to that the total expenses of managing 
the business during the past eight months have been just over £84, 
apart from a special outlay of £16 for obtaining a Stock Exchange 
quotation. There remains a net profit of £1,458, which tbe Directors 
propose should be applied as follows: To dividend on cumulative pre 
ference shares £312, and to be carried forward to the next account 
£1,145. Although we are not individual shareholders in the Kidder- 
minster and Stourport Electric Tramway Co., our company hold the 
great bulk of the shares, and therefore it has been decided, in order 
to more clearly show the manner in which that property has been 
managed, to enclose with tbe Directors' report and the accounts of 
this company a copy of the balance-sheet and tbe profit and less 
account of that company. There is only one item in those accounts 
which calls for comment, and that is sundry creditors, £34,425.: This 
sum is a large one, but it was dealt with fully in the prospectus on 
which the capital of this Company was raised, and I may say that the whole 
of the amount, with the exception of £7,000, has now been wiped out. 
Turning to the profit and loss account of the Kidderminster and Stourport 
Co., the traffic receipts amount to £5,335, which, with advertising and 
sundry receipts, brings the total up to £5,557. The power and running 
expenses were £2,688, repairs and maintenance £341, and administration 
and general expenses £541, leaving a net balance of £2,165. The 
Directors regard this result, considering the circumstances of that 
undertaking, as highly favourable, and they believe that when the 
Bewdley line is added, thereby considerably reducing the average rate 


of expenses over the whole system, a very much improved profit will be 


shown. I now move the resolution. 

Mr. C. SHIRREFF B. HILTON seconded the resolution, which was 
carried unanimously. | 

On the motion of Мг. STEVENS, seconded by Mr. HOWARD SMITH, 
the retiring Directore, Mr. Emile, Gatcke and Mr. Hilton, were re-elected. 
ard the auditors, Messrs. Walter J. Kershaw and Co., were algo re-elected. 

The proceedings concluded with a vote of thanks to the chairman, 


— 
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Oriental Telephone and Electric Co. (Líd.). 


The sixth ordinary general meeting of this compeny was held on Wed- 
nesday, Sir AUCKLAND CoLvIx, K. C. S. I., presiding. 

The SECRETARY (Mr. Alexander B. Chalmers) read the notice con- 
vening the mesting, and the report and accounts were taken as read. 

The CHAIRMAN eaid: Gentlemen, it gives the Directors great pleasure 
to meet the shareholdera again with so satisfactory a report. Increases all 
round have been attained both in the numbers of subscribers at the 
different centres and in the receipts, whilst the expenses are but in propor- 
tion to the heavier work entailed. After providing for the usual dividend 
of 5 per cent.,there is therefore a balance to be dealt with of £4,507. 16s. 10d., 
as compared with £3,344. 8s. the year before. The board hope that their 
proposal to add a larger amount to the reserve fund than on previous 
occasions will commend itself to the shareholders. Much re construction 
of an expensive nature, necessitated by the increase of business, is now 
taking place in the localities where the company's operations are carried 
on. During the present year the old reserve fund, now avail- 
able only for capital expenditure, will have to be drawn upon 
to a considerable extent, and it is therefore desirable that the 
new геєсгүе fund should be brought up to a fair strength so as 
to become available again for all and any purposes whenever necessary, 
such as was the case in former years. Whilst the Directora believe that 
the best interests of the company are served by this policy, they are 
pleased to add that should the steady development of the company's 
Lusiness render it desirable, an increased dividend might possibly be 
recommended at a later date, when this question again comes up for con- 
sideration. The closing of the Shanghai exchauge is a matter of regret. 
The Municipal Council imposed on the China Co. conditions which would 
have involved an expenditure of fresh capital to the extent of from 
£15,000 to £20,000. This sum would have had to be provided by this 
company, but we have come to the conclusion that better and safer employ- 
ment can be found for во large an amount in our exchanges nearer home, 
especially in Egypt. The Hong-Kong branch, on the other hand, is pros- 
pering, and is sufficiently provided with funds for a considerable time to 
come, Indeed, we hope that that branch will be in a position next year to 
contribute tu our annual dividend. I now move the adoption ef the report 
and accounts. 

Mr. THOMAS LLOYD seconded the motion, which was unanimously 
agreed to. 

К ыс approving the dividend of &l, per share, free of tax (making 
5 per cent. for the year 1899), and re-electing the retiring Directors and 
auditors were passed, and a vote of thanks to the Chairman and Directora 
terminated the proceedings, 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)— 
Mr. J. В. Concanon presided at the annual meeting of this Company last 
week. The accounts represented a mixture of horse and electric traction, 
and it was next to impossible to separate the profits of each section. Up 
to Feb. 16 last year only one section of the new line (Retiro Station to 
Palermo Park gates) was being worked electrically, but upon that date 
the line was continued from the Retiro Station to the Plaza, and on April 
22 following the line was open from Palermo Park outwards to Belgrano, 
the inner loop in Belgrano being opened on July 4. The receipts per mile 
(9]d.) were on the whole satisfactory, but, on the other hand, the expenses 
were for an electric line abnormally high. They made the initial mistake 
of running far too generous & service on some of the sections, and 
therefore at the commencement of tbe year they reduced it, and that 
caused a considerable saving in the expenses for wages, electric current, 
&c. The consumption of current, which they took under contract from a 
local company, was unusually high, due to the fact that the cables for 
feeding the overhead wires were in an incompleted state. The average 
consumption of current per mile run for 1899 was 1˙3 of a unit. This figure 
they had already got down to 1:2, and when the feeder system was in fuli 
operation they hoped to get it down to about one unit per mile run, and 
having regard to the high rate of speed at which the cars travel, this 
might be regarded as а fair average. They were allowed to run at some- 
thing like 15 miles an hour between the various points. The debit of 
£35,500, balanc of 1898 power account, was occasioned by the contract 
entered into by Мг. C. Bright with the e:ectricity supply company, whereby 
he guaranteed a mioimum consumption of current, and their require- 
ments having fallen short of that minimum, they were compelled to pay the 
sum in question, On Jan. 21 last they started running electric cars over 
the old lines from Belgrano, as far as the Park Gates, and on the 14th 
ult. a further section, as far as Centro America was similarly worked by 
electric cars. They were puehing on with the work of completing the 
conversion of the reniaining and the most profitable portion of the old 
lines within the city, and they had reason to hope that the lines throughout 
their syatem would be open for traffic by July. 


CHARING CROSS AND STRAND ELSCTRICITY SUPPLY CORPORATION 
(LTD.)—An extraordinary meeting was held on Tuesday to pass resolutions 
increasing the capital of the company to £800,000 by the creation of 
30, O0CO new ordinary and 60,000 new cumulative 44 per cent. preference 
shares, both of £5each. Mr. W. F. Fladgate presided, and explained that 
the increase of capital represented the largest amount the directors con- 
sidered, under any circumstances, would be required for the purposes 
of the company, whether for its old districts or for the city. 
On Dec. 51 last they had іа their old districts the equivalent 
of 19,000 8 с.р. lamps connected and had capacity to supply 
was, therefore, neceesary that they should provide a new station or 
possibly two, and increase their generating plant and apparatus at their 
existing stations. where they had facilities for so doing. The company 
anticipsted having to spend, between now and the next five yeare, not 


less than £250,000 to enable them to cope with their business, They had 
expended in round figures £500,000, and required £250,000 further ezpen- 
diture on stations and works, and they propose to expend in the city about 
£200,000, making in all £950,000. They were already lighting 1,500 8 c.p. 
lamps within the city area, which he thought was a good beginning. They 
proposed to register a new company to lay mains, and to provide tbe instal- 
lation for the City, and to that company they would loan the necessary 
moneys, and would take shares in the company to the extent of the mone 
ev advanced. Не had no doubt whatever that they would reap a ri 
harvest from their City business The new shares would be issued to the 
present shareholders pro rata, at a premium elightly under the present 
market value. The resolutions submitted to the meeting were approved 
unanimously. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


eee 


BRAZELESS JOINT CO. (LTD.)—This company was registered on 
April 12, with a capital of £20,000, in £1 shares, to carry on the business 
of electricians, electrical and general engineers, mschinista, &c. 


JOHNSON-LUNDELUL ELECTRIC TRACTION CO. (LTD.)--This company 
was registered on April 17, with a capital of £300,000, in £5 shares, to 
acquire any patents and rights relating to the generation, storage, and use 
of electricity, and in particular to acy иге from Messrs. Е. H. Johnson and 
R. Lundell certain patents for improvements in dynamos, electric motors and 
apparatus for controlling electric currents, electric railwaye, &c. The sub- 
scribers are L. W. Holmes, electrical engineer; E. H. Johnson, electrical 
engineer ; T. M. Winstanley-Wallis, electrical engineer; A. Holmes, elec- 
trical engineer; J. H. Holmes, electrical engineer; A. Laing, and S. E. 
Robson. The firat directors are G. D. Hunter, A. Laing, L. W. Holmes, 
Е. H. Johnson, and H. Webb. 

SMITH BROTHERS AND EASTWOOD (LTD.) — This company was 
registered on April 21st, with a capital of £35,000 in £1 shares (52,000 
preferred ordinary and 5,000 deferred ordinary, to acquire the business 
carried on by Smith Brothers and Eastwood, and to carry on the business 
of mechanical, electrical, and general engineers, &c. 


W. Р. STANLEY AND CO. (LTD.)--This company was registered on 
April 10, with a capital of £120,000 in £5 shares, to enter into an agree- 
ment with Mr. W. F. Stanley for the acquisition of the business of manu- 
facturers of and dealers in optical, geodetic, surveying, mathematical, 
drawing, and philosophical instruments carried on by Mr. Stanley, at 
Great Turnstile, Holborn, W.C., Railway Approach, London Bridge, S.F., 
and Victoria-street, S.W., and the factories at Great Turnstile and 8 and 9, 
Tichborne-street, W.C., and the optical works at South Norwood, with 
goodwill, atock-in-trade, trade marks, machinery, fixtures, utensils, copy- 
rights, letters patent, secret processes, drawings, designs, models, contracts, 
&c., to develop and extend the said business, and generally to carry on the 
businesses of workers of and in, merchants and contractors for, articles 
made of metal, wood, ivory, glass, or other materials, &c. The signatories 
are W. F. Stanley (1,000 shares), G. T. Gray (50 shares), T. S. Walker (20 
shares), O. G. Winzar (20 shares), H. T. Tallock (50 shares), J. Austin (10 
shares), and А. G. Bennett (5 shares). The first directors are J. Stanley, 
W. F. Stanley, G. I. Gray, and W. W. Cobbett. 


BARCELONA TRAMWAYS /LTD.)—The annual return to April 4th bas 
been filed. The capital is £300,000 in 20,000 ordinary and 10,000 prefer- 
ence shares of £10 each, all of which have been taken up and paid for in full. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.) — Tae annual return 
to March 29th gives the capital as £1,200,000 in 40,000 preference and 
80,000 ordinary shares of £10 each, of which 40,000 preference and 60,000 
ordinary have been taken up. £10 has been called up on each share and 
£1,000,000 has been received. 

ELECTRIC SIGN AND GENERAL ADVERTISING CO. (LTD.) —The annual 
return to February 25rd has been filed. The capital is £5,000 in £1 
shares, 2,000 of which have been taken up. £1 has bæn paid on 1,009 
shares, the remaining 1,020 being considered аз fully-paid. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.) --The annual return to 
March 27th has been file 1. The capital is £1,009,009 in £10 shares, 
85,000 of which have been taken up. £10 has been called up on 82,968 
and £829,680 has been received, 2,052 shares are considered as fully-paid. 

OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAY (LTD.)—The 
annual return to March 22nd gives the capital as £80,009 in 4,000 
ordinary and 4,000 preference shares of £10 each, all of which have been 
taken up and paid for iu full. 

POTTERIES ELECTRIC TRACTION OO. (LTD.)—Iu the annual re‘uin to 
April 2nd, the capital is given as £400,000 in 20,070 preference and 20,000 
ordioary shares of £10 each, all of which have been taken up. £10 per 
share has been called up on 20,000 preference and 13,334 ordinary shares, 
and £333,540 has been received, 6,666 shares are considered as fully-paid. 


SCARBOROUGH ELECTRIC SUPPLY OO. (LTD.)—According to the annual 


retura to March Stb, the capital is £50,000 in £10 shares, all of which have 
been takeu up, and £9 per share called. 


ISLE OF MAN TRAMWAYS AND ELECTRIC POWER CO. (LTD.)—The 
directors have issued a circular to the shareholdera regretting that the 
delay in the arrival of the balauce-sheet relative to the suspension of 
Dumbell's Bank has placed the company іп au extremely difficult position, 
rendering it necessary to call in Messrs. Turquand and Youngs to prepare 
a statement of the atfairs of the company. 
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CITY NOTES. 
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MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 27,4d. per oz. (April 26). Consuls (2} por cent.) 1008—1004 for 
money, 1008—100j for account ; 24 per cent. 971—981 (April 26). Stock 
Exchange Settling Day : Consuls, May 4 ; Stocks and Shares Continuation 
Days, May 14 and 26; Ticket Day May 15; Pay Days, April 27 and 
May 16 ; Mining Share Carry-over Days, May 11 and 28. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—The ninth drawing of this 
company's 4 рег cent. mortgage debentures (140 in number) will take 
place at the offices of the company, Winchester House, Old Broad-street, 
Е.С., at noon of May 1. 

AMERICAN WIRELESS TELEPHONE AND TELEGRAPH OO. — This 
company bas recently been formed їп Philadelphia, U.S.A., with a capital 
of $5,000,000 in $100 shares. Prof. Н. P. Davis is electrical engineer to the 
company, which it is believed will develop the Dolbear patents. 


GENERAL ELECTRIC CO. (U.8.A.)-- The earnings of this compeny for 
the year ended January amounted to $22,379,000 gross, increase 
$5,118,000, $5,152,000 net ; total income $5,479,000, balance after charges 
$5,197,000, surplus after dividends $4,196,000, amount written off 
$2,000,000. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.) —The directors recommend 
a dividend on the ordinary shares at the rate of 6 per cent. per annum, 
tax free, for the half-year ended Dec. 31. 


JOHNSON-LUNDELL ELECTRIC TRACTION CO. (LTD.)—This company, 
which has a share capital of £300,000 in £5 shares, has invited subsoriptions 
for 40,000 shares. The list closed on Wednesday. 

SIEMENS AND HALSKE AKTIENGESELLSCHAPT.—4An extraordinary 
meeting of this company was held at Berlin last week, when resolutions 
were passed increasing the capital from 45,000,000 to 54,500,000 marks 
(from £2,250,000 to £2,725,000), and appointing Mr. J. Dreyfus-Brodsky 
and Mr. Karl Klénne new members of the Board. 


W. F. STANLEY AND CO. (LTD.))—The well-known mathematical and 
philosophical instrument business of Mr. W. F. Stanley has been converted 
into a limited liability undertaking. Particulara of the registration are 
given in another column, and subscriptions are being invited for 10,000 £5 
per cent, cumulative preference shares of £5 each. 


STOCK EXCHANGE NOTICES.—The Stock Excbange Committee has bcen 
asked to appoint a special settling day in the further issue of 7,582 £3 
fully-paid ordinary shares (Nos. 46,419 to 54,000) of Crompton and Co. 
(Ltd.), and to allow the $3,333,200 additional capital stock of the Com- 
mercial Cable Co. to be quoted in the official list. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


" 

im Week g | Ino, | No. | АФФВЖОАТЕ. 
WM] 3 107m weeks amount | s oe, 

1900 £ | > £ £ 
Birmingham Tramways.| Ар]. 21 | 5,001 + 882 15 64,769 :+ 3,476 
Blackpool Corporation.. „ 19 | 913'+ 7088 3; 1,270 .4 291 
Blackpooland Fleetwood| ,, 21 157 | + 456 15 3,525 — 122 
Bradford Corporation.. ,, 22 | 532'+ 242] 3 1,458 + 246 
Brisbane Trams . . . .. . Mar. 7 | 1,777 + 471 23 46,084 | +14,280 
Bristol Trams & Carriage Apl. 20 | 3,900 / 1, 281] 16, 43,018 + 1,892 
Buenos Ayres& Belgrano| Маг. 25 2,206 — 25] 12 28,045 + 5,531 
City & South London Ry.| Apl. 22 | 1,211/+ 186] 16, 19,688 + 2,398 
Dover Corporation.. „„ 21 2427 + 87| 3 618 4 43 
Dublin United ............| „ 20 4, 312 7 1,447] 16 50,092 | 9750 

Dublin Southern Dist....| „ 20 | 1506 + 637 16 12,89 E 

*Glasgow Corporation .. „ 21 | 9,725|/+ 91... ' .. . 
*Liverpool Corporation. . , 14 | 7,520 |+ 1, 658 15 101,226 :+12,419 
Liverpool Overhead Rly.] „ 22 | 1,665 + 313 16 | 22,470 |+ 1,015 
*Sheffield Tramways ......| ,, 22 | 2,543 | + 1, 298 16; 30,126 + 9,914 
*South Staffs, Trams. . . . „ 20 | 1,067 + 460! 16, 10,245 |+ 433 

* Partly electrical. 


Presexr AMOUNT LAST 
AMOUNT, ОР Drvi- NAME. 
SHARE DEND 
TELEGRAPHS. 
£110,900 | 100 4% African Direct Telegraph 4% Mort. Deb. (red.) ...... 
25,000 10 eve Amazon Telegraph. .. . . eee eo roseo eoo ese вө го, 
£125,000 | 100 5% Do. 5 per Cent. Debentures ........... 
£875,520, Stock ID TAPER S 
£3,062,240 | Stock 80/0 | V 
£3,062,240 | Stock 27/0 | Do. PU ATA 
$10,000,000 $100 $13 | Commercial Cable Capital Stock. . . . 
£1,563,078 | Stock 4% |* Do. 4 per Cent. Debenture Stock. 
16,000 | 10 8/0 | Cuba Submarine Ordinary ................. . . 
6,000 10 10/0 | Do. Preference 10 per Cent 
12,981 | 5 2/0 Direct Spanish Ordinary ........................ Бербей 
6,000 | 5 5/0 | Do. 10 per Cent. Cumulative Preference ...... 
£30,000 | 50 44% Do. 4% per Cent. БРеһепш{пгев....................... 
60,710 | 20 8/0 | Direct United States Саһе.................................... 
£120,000 100 4&7 | Direct West India Cable 44% Reg. Deb. (red.) 
£4,000,000 | Btock eee .. 
£1,795,000 | Stock 817 | Do. 3% per Cent. Preference Stock 
41,482,268 Stock 4% |* Do. 4 per Cent. Mort. Deb. Stock (red.) 
250,000 10 Д a ju КНИГ AT : 
£320,000 | Stock 4% Do. 4 per Cent. Debenture Stock .................. 
£6,700 100 Do. 6% (Austin. Gov. Sub.) Deb.,1900 (reg.) 
£26,600 100 56% | Do. W PR TEENS E HP MD E oe 
£300,000 100 4%  |"Eastern and S. African 4% Mort. Deb., 1909........... 
£200,000 25 4% Do. 4 per Cent. Mauritius Sub. Debs.(red.) ... 
180,227 10 1/9 Globe Telegraph and Trust .............................. 
180,042 10 3/0 Do. 6 per Cent. Preference . 
150,000 10 5/0 Great Northern of Copenhagen ............ PITRO ЛЫ 
£86,300 100 447 | Halifax & Bermuda Cable 447% lst Mort. Deb. (red.) 
17,000 25 12/6 Indo- European ꝗ . F 
£100,000 100 67 London Platino-Brazilian 6 per Cent. Debs., 1904 ... 
£100,000 100 47 Pacific & European Tel. 4% Guar. Debs. (red.) ...... 
11,839 8 40 | Кешег'в................................. нова E ИЛЕГЕ 
8,381 | £100 Cert 6% | Submarine Cables Trust . . . . 
15,609 10 „ | West African Telegraph ............ ҮТТЕК ТТЕ 
£: 00,000 100 6% |" Do. 5 per Cent. Debentures (red.) ............... 
30,008 24 ә? West Const OF Amero nnm 
£150,000 100 4% Do. 4 per Cent. Debentures ........................ 
88,321 10 . | West India and Panama . 2. 
34,563 10 6/0 Do, 6 per Cent. Ist Preference ..................... 
4,669 10 6/0 Do, 6 per Cent. 2nd Preference ..................... 
£20,000 | 100 6% |+ Do. брег Cent. Debentures ........................ 
£589,731 Stock 47 | Western & Brazilian 4 per Cent.Debenture Stock . 
207,990 10 3/0 Western Telegraph (late Brazilian Submarine) ... 
£75,000 100 6% |* Do. 6 per Cent. Debs. (2nd Series, 1900) ...... 
| TELEPHONES. 
44,000| £5 $/0 | Chili Telephone (fully paid) ...... MATTIS " 
224,850 10s. | 0/1} | Consolidated Telephone Const. & Manufacturing ... 
72,080 1 21% | Monto Video Telephone Ordinary ...................... 
86,492 1 10 | Do, 5 per Cent. Preference .......................... 
490,000 5 3/0 National PU one PEU PERPE USE ЕС EA PER ЕСЭ 
15,000 10 6/0 Do. 6 por Cent. Cumulativo 18t Preference .. 
15,000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference ... 
250,000 5 2/6 | Do, 5 per Cent. Non-Cumulative 3rd Pref, .. 
2,000,000 | Btock ae " "De, Dobenture Stock 3} per Cent. (red.) . 
171,504 1 0/4 Orlental ...... He RE ФОРА ЕРЕ SUE КЗ ROS 
58,000 5 2/6 Due Ren VON РӨ! Ü ебден Аиза 
18,689 $ | 1А Do, 5% Cumulative Preference n 
£179,917 | Stock | 5% Do. 6 per Cent. Debenture Stock (red.) . 


ELECTRICAL COMPANIES’ SHARE LIST. 


| PREVIOUS Price RATE PER Bustness Done 

Wxxxk'g PRICE, | Wednesday, CENT. Dry Don. DugINo Wiix 
Аралі, 18, April 25. YIELDED. Ехрмо APRIL 25. 

| | |. 

| £ в. d. Highest | Lowest 

100 104 100 104 817 4 | January and July. ose eo 

3 4 3 4 | - June and December ... ose - 

85 90 85 9 | 511 1 sed | wee eis 

63 86 63 86 5 9 9 | Feb., May, Aug., Nov. T — 

115 116 | 115 116 53 6 | a 2 | 116 115 
li} 15 143 14] 9 3 5 T | 11Ё 14] 

165 175 165 175 | 411 5 |Jan., Apr., July, Осі.)  .. а: 

102 104 102 104 | 817 0 | ы d | 103} 103 

9 10 9 10 8 0 0 | February and August | - =r 
19 20 19 20 500 | "s 5 | ове 
4 5 4 5 4 0 0 | April and October......| 

E 10 n 10 5.0 0 “ ^ | "t | eve 

101% 1057 1017 105% 4 5 9 | January and July. "T ove 
11] 121 11j 121 614 3 | Jan., Apr., July, Oct. 12 - 

10) 103 100 103 4 8 0 | Juneand December ... Ty 5% 

151 156 152 155 410 4 | Jan., Apr., July, Oct. 155 151j 
98 101 88 101 $ Ex ^ * | 88} | 8 

115 120 115 120 3 7 8 | May and November... 1164 11; 
18 16} 16 16 4 410 |Jan., Apr., July, Ось, le$ | 16} 

115 120 115 120 3 6 8 | February and August 11:1 ese 

100 103 100 103 417 1 | January and July...... eee | - 

100 103 100 103 417 1 * (s a | T 

100 103 100 103 3 18 5 February and August 1005 | oe 

101% 104% 1017 1017 3 16 10 | May and November .. 101} x» 
11} 12 154 12 | 4 7 6 Jan., Apr., July, Oct. | 1142 | 114 
154 16 15; 16 815 0 = * | 15; | 15) 
33 85 83 35 3 11 5 | January and July... ose 

100 103 100 103 48 0 sie "M 
54 53 51 58 4 8 2 May and November ... 54 

105 103 105 108 | 511 7 March and September | 

102 105 102 105 316 9 June and December.. РА 

7 s 7 8 5 0 0 April and October...... T 

121 129 121 12) 413 0 T ” T 

2 3% 24 | 4 9 8 | December and July ... 
85 161 97 100 | 6 0 4 | Marchand September 
à 1 $ 1 ous | ive 
100 103 100 103 $13 7 | January and July...... 525 
i l4 { 1 Е May and November ... 1 
9} 93 9 т 1631 | p n gå 
7 8 7 EC 4 Hae 0: & A | 

104 107 104 107 413 6 | January and July...... 

100 104 100 104 8 16 11 | June and December ... A з 
141 15 14% 15 413 4 Mar., June, Oct., Dec. | EP 147 
05 103 105 les 41310 | June and December. * | ie 

| | | 
| 
| 
2 3 2 3 619 4 | August | 
n 4 ( ( s 
{ i i & 0 0 | November. .......ь.5.... T 
1 i 1 5 0 0 - t > 
) 5} 5 5} 5 14 3 | February and August bi 5,5 
14 15 14 15 10 0 2, * "a 
14 15 14 15 40 0 T » eee 
j 5 5} T 4 10 11 i js s ue 
100 97 100 310 0 | June and December. 9:1 973 
| i | 5 0 0 | April and October. . t * 
d 5} 11 5 7 210 DULY ZUERST ee ien 
11 54 11 j 415 3 | June and December... as 
103 106 103 106 628. 4 ** i 


86 THE ELECTRICIAN, APRIL 27, 1900. 
, 
ELECTRICAL OOMPANIES' SHARE LIST. 
Last Prxviovus Price BATE PER Bomm Doxz 
MART зит Dirvi- NAME, Wer's Расов, Wednesday,| Окут. Drvipgxp Den. Dunixe Wair 
* | Suarez. | pew. APRIL 18, April 25. | Үрер. Bono ArRIL 35, 
ECTRICITY SUPPLY COMPANIES. ьа Hignest | Lowest 

100,000 1 » +00 pra Е Fd, D'at'ot Elec. L. O (fully pd.) i f ! i ees Pep [EX] aes 
6,000 10 10,0 | Bournemouth and Poole Elec. o. Suppl On ............ + 13 11 1 311 3 ose sss ss 
6000 10 | 46 | Do. рег Oèùt. Cumulative рге . ..... 10 ип | 4 110 E if - 
19,661 5 3/6 | Brompton & Кеп sington Electricity Варріу Ord... 7 16 7 8 815 0 vee — oe 
12,000 5 3/6 Do. . 7 per Cent. Preference . . . .. . . . . . 83 9 9j » 3 13 8 | Marchand September |  ... ve 
501000 5 5/ Daonna Croas y ply Ordinary (Rd ity Sapp! berg. “| 10 2 m 419 0 |NebruryandAngust| .. 5 
А 0 tran oity Bu r ` T m 
20,000 5 2/3 Do. per Cent. Prefe ненай Е 6 5 74 319 3 10 > © 
$4,000 b а 8/6 mee peior B hg io ы 10006 - 000000 55020 8 7% 64 , 7 4 0 0 026088502006 000 eee ese eee 
£150,000 Stock 44% |" zs fa n e nk (red). "өзгө 208 111 А 108 111 4 2 3 June eee ove 00 
$1,200,000 | 91,000 57 88 Ее letMort.57 80 «Rol Bonds (ret: nds 100 110 100 110 41011 | April and өг...... és ate 
60,000 10 | 8/0 London Electr Lig hing Ord. ... 10 11 9) lọ | 316 3 Augus jo i 
40,000 10 6x 6 per Cent. . Pref. . 2 „„ 18 13 12 18 413 4 | January and July... 13 — 
£100,000 | Stock 52 * Do. 5 per Cent. Debenture Stook (rei) »..| 123 37 123 127 818 9 | Juneand | 127 E 
40,000 10 8/) | County of London and Brush Prov. Ordinary ......... Hi 1 i 1 816 2 zés 10 M" 
20,000 10. 6/0 Do. 6 per Cent. Cumulative | re vee | 14 13 1 1 4 811 | Marchand September - " 
£200,000 | Stock 44% Do. 447 Deb. Stock Certe. (all ) (red.) – ...| 109 112 109 113 4 оц - ni 110 
15,000 . 6 | 107 Kenaington and Eulghtebrà N 128 1 12] 13 416 5% i Sa 
10,000 b 6X Do. 6 per Cent. let Pre %% %% %% „%% „% „ 7 7 7 7 4 0 0 January and July. 00 Lond 

110,000 3 aoe London * Suppl шашу 999090-99000*000090990c9. И 3 d 3 . 00 000 soe ITI 

48,050 5 3/0 Do, 6 per Cent. Preference ...... .............. wv 41 41 6 6 4 is. ә ee 
£250,000 | Stock 4% Do. 4 per Cent. In Mortgage Debentures .. — 100 103 100 103 819 3 | Mar. зас Soph Deo, " - 
85.000 10 5/0 . 7 Elec. Bupp ly Ord ee 1 1 14 14 з 9 0 | April and —.— 16 13i 
£230,000 | Stock ax 4} per Сеш. Dab. Stook First М „| 114 112 114 117 3 16 11 | June and December .. si — 
£125,000 | Stock per Cent. М мор Deb. Stock (red.). . . 96 93 з 9% $ 11 10 - 97) 971 
6,452 19 8/0 Moning nn 000 00006000: 600000600600 б 1 16} 1 16 4 4 10 March 90090090990900*0000000 eee eee 
10,000 5 5/0 Oxford zl Electro Ord TIT 9*9099 0.00000 500000 000000006 0а. 7 7 8 11 5 so seo eee 
$00,000 1 8x Rand Electric 9 20 „0 6 %%% %%%. eee. 00000 . 9000 (TTET 4 i 10 18 4 ees see eon 
£130,070} Stock 52 River Plate El. Lt. & Trot'n, Lid., 6% let Nor. Bb... 75 85 . 76 86 518 0 - vee ése 

150, $100 $2 P abi Kleotrio Company of Montreal Shares .........| 170 190 170 19) 44 3 — - °з 

£123,200 100 44% N per Cent. Ist Mort rigage Debentures ..| 103 105 103 105 4 5 9 | April and Ootober..... dió = 

40,000 5 9/8 | Bt. James's and Pall Mall Eleo seu A 15 14 1 413 7 | February and August 15] 118 
20,000 b 3/6 Do. Bi aa Cent. Preferenoe .. exte ied 813 8 " " vi wm 
12,000 5 855 Smithfiel! Markets Electric Supply Ordinary ed 2 2 ? 2 aa - à - 
£50,000| Stock E Do. 4% Реһепїпгөв.......................... 85 95 85 95 be ue vis Ся 
65,000 5 m South London Electric Supply Ordinary (бшу рад) í 43 4 а - s - 
79,900 & 8/0 "ELECTRIC | (AMUFACTORING. Ao, COMPAN O 15 16 l4} 1 4 810 | Marchand September 15% 15 

0. 

125,000 1 114. ELECT, RIG MANU E i ; i 617 3 ss en sei 
45,000 1 [Ir British тасаг 8 on S Ordinary -o 00000000 - 00000 00500 1 1 eee 006 oon s.o 
60,000 1 eee Do. P Cent. Cumulative 00000 1 RC i! 900 еә eee see 

E50, 000 100 43%, Do. t Mo Debentures %% %%% % 005.05 99 101 10 eee ooo coe eee 
40,000 5 15/0 British Insulated Wire 50600090 © 929?99 06 0000600 11 13 11 12 4 3 4 een ve eet 
27,500 b 8/0 Do. брег Cent. Preference .......................... 6 st 6 s 413 4 Ме A: v 

100,000 5 "" British Westinghouse 6% Preference SERO жөнө» 4 4 8 vim - $ 5, 
90,060 2 1 2? Brush Rieotrical Rugineerin *»*09680-099099 со »09090:20009 1 3 1 3 4 0 0 September *9990000900900« 1 eee 
90,000 3 1 j Do. 6 per Cent. Pref. Non-Oum. . 3 23 2 21 5 6 8 - 3 — 

£125,000 | Stock Do. Cent. Perpetual Deb. Stook ...... 109 113 109 118 819 8 1 August ies 385 
£102,710 Stock 12/k |* Do. Debenture Stock о.) NU TU 103 106 103 103 4 5 9 | June December ... — " 
30,000 5 5/0 Oallender’s 0 Cable Construction Ordinary . ... p 16} 1 17 416 9 ө м 15 15 
20,000 b 1/6 De: 5 per Cent. Cumulative P 898 8 5 6 494 ese b 5.3 
£90,000 | Stock ЯА ре per Cent. 1st Mortgage Deb. (red.) 113 116 112 116 818 & | November and May... - - 

300,000 1 9 ox er Alkali Oo. (fully paid) . 00000 e. „e lb 18 11 1 5 16 5 eee ° эго 

2180.000 | Stock 77 4j per Cent. First Mort. Deb. (red.) 99 103 92 103 483 ә ся рв 
60,000 1 9/71 cage ү е арп Ordinary 020088 „%%% % овое it 1 8 6 8 ooe 00 ese 
22095 8 ls 0 e (N e nen . 4 41 4 110 9 (2 пагу and Jaly 23 йн 

Е rom ton an 068 to 000000 0600 000 оос an 00099. её 

£100,000 100 5% Do. р Qent. First Mo Deb. (red.) | 99 102 99 103 419 8 " as 1014 101 
60,000 1 0/7: Davia ‘and T mmins 6 per Cent. Pref............. i 1} i ц 568 vis m "S 
99,261 5 1/9} Edison and Swan United (“ A” Shares) (23 paid) ... 3 Hi 3 7 з 9 | February and August 3}, T 
17,189 5 3 Do. £35 paid) v6s000090522:00009 009009 сев q „ „ 920000000 * 3 N 4 6 18 4 0 tee 
44,023 | Stock 4 Do. per Cent. Mortgage ‘Deb. Stook (red. ) 93 95 93 4 4 8 | Juneand December .. ia eas 
26,100; 5 5/11{ | Edmundson's' Biectric Corporation Оте ally рер): ag 5} 4} 5 6 0 0 Half. early . . - ete 

£76,000! Stock we Do. {№ per Cent. First Mort. Deb. (red.) - 100 104 m seo iei 

112,100 2 1/23 | Wlectrio . Co. (Limited) ..... ee e 3 3] 2 | 416 0 JT and July... ses 
25,000 3 2/97 Do. гре Cent. Cumulative reference .. 3 3è 3 4 6 3 99090620950*00*0090900400009 se we 

182,500 | Stock 4% Do. per Cent. 1st Mor Deb. (red.) ... „өз 104 107 103 106 816 2 8 ....| LUI PR 
91,195 1 See Elmore’s Patni Сор er Depositióg  .......... сааса i i i T - - " 

‚000 6 110 Henley's Tel orks Ordinary ........... — 13 14 13 14 81510 , February and August 14} 13} 

. 80,000 $ 1/8 Do. 4 р ч Preferenos ... $ 5 5 s 818 8 " 5 ө. 

£50,000 | Stock 44% Do. : er Cent. Mortgage De Deb. Brock (red.) . ..| 110 114 110 114 8 18 11 20 se 111 — 
50,000 10 10/0 даша Rubber. Gutta Деке o., W Vice vans 21 23 21 32 4 11 10 3 211 
2300, 000 100 4% Do. 4 per Cent. let M. red.) . 100 103 100 10) 317 6 | Marchand September | 100 100 
27,850 13 21/0 Таштары Construotion апа Mn ene veseee.| 36 40 35 3) 413 4 | March and July... . эз 36 
$$150,000 100 40 Do. Ма Cent. Debenture Bonds, 1909 ....... 103 105 103 105 816 3 eee see - 
20,000 5 Do. nufactaring Ordinary .................... 10 11 10 11 383 7 — 10% 10] 
20,000 5 2/6 Do. брег Cent. Cumulative reference .......-. 5} 6 b) 6 43 4 ee эз © 
30,000 5 5/0 Willans are Robinson Ordina IIT 0000000000092 12 13 13 13 8 9 8 April and Ootober...... е eee 
90,000 b 3/0 po о ve Preference . 7} 71 7} 73 8 17 5 н T RN isi 
£109,000 | Stock 44% T Aar “Кайл, ia ..| 104 106 104 106 4 0 3 | May and November... 4 - 
$. 
12,000 | 10 10/0 ый mig RAIL roe AY, TR EN wee v] 217 18 17 18 4 811 - oa - 
£167,900 100 b Brisbane Tramway 5 È por Cent. De atured. . ... 104 106 102 101 416 2 «68 vis ne 
50,000 10 8 Bristol Tramwa Carriage Ordinary ............ n as 23 3 510 | February and August ва 
25, 1I0 4 Do. Cumulative Preference (£3 Tum 8 8 e - - ove " 

4100, 000 Stock 4% Do. 4 per Cent. Debentures ...... ..... . . . 117 118 117 118 8 $ des эў SN 
12,000 10 m British Columbia Electric Railway 5t Pref. .. 10 10] 10 10} - vee T ii 
30,000 10 9/0 | British Blectric Traction MY ba os. 1 to 9), 000) 17 13 17 18 8 8 өө 17% 17} 

£16,000 " 10 eee Do. (Nos. 60, 1 to 75, % 99999 D %, 1 17 12 17 eco eee 16 өзө 
50, 10 6/0 Do. . 67 Cum. Pref. (Noa 091 to 60,000) s 13 18 12 18 410 7 ese 13 12i 

£200,000 | Stock 5% Do. брег Cent. Perpetual pont to ём „өөө. 124% 7 124 127 818 9 - 125 850 

‚ 40,000] 5 1/9 | Buenos Ауга & Belgrano 6% “A” Саш. Pref........ 5 5} 5 5 514 4 МЕ iis — 
27,900 5 ' TT Do. *390909:9.99090099009009909*0099 € 0.000 6 %%% „ 6 4 4$ е 4 его 900 4} 172 

820,000] Stock | 55 Do. ice Gent. Debentures 105 108 105 108 413 7 | 2; КЕ к 

£120,000 | Btock 2 Do. 31209 Deb. Sek Prov. Corts. (E57j T tobepi.).| 87 40 37 40 e ač н ds 

218,558 |" 10 3/0 | Central Londor Ordinary ....................... esse, | 10} 10} 10} 10{ 3 15 10 | June and December 10} loi 

855,000 | Stock 12% | City and South London Railway Ооп, Ordina 67 70 87 70 2 13 11 January and July..... 68 s 

£150,000 | Stoor 53 bo. i pec Cent, Parve: an уунар st 10 140 10 18 з о |3 and July = = 

, о. 6 be e tu aronoe anuary eco ow eec 

8100, 000 Stock > 5 Do. 1896) .. ү 200000 000 00 096 133 137 133 137 3 13 0 eee eee eee 

£.87,7001| Stock 4 Do. per Cent. Perpetaal Debentare...........| 135 130 135 130 8 111 | May and November ...| ... к 

. 20,000| 10 304 B Tramways Ordinary ......;..............›. 32 h 2 id 8 6 8 | March and Bep сеа E 
10,000 10 А 6 6 per Cent. Prefarence PTTTTTITT LTT) Ti rit) 14 15 14 1 8 17 5 oe ә ece eee 

000 | Stock sot A per Cent. Debentare............... . 113 115 113 16 31711 | January and July... ous NE 
80,000 10 3 Kidderminsler & District E. L. & Tr' оп 5% Pref, . 10 E 9. 1 415 8 | May and Novem ees ois 

<- 37.500 10 23% | Liverpool Overhead Railway Ordinary .................. 8 8 8 8 4 4 6 | February and August bee 570 
10, 000 10 5 Do. L Per Oent. 5 *6909*99«00000-0000900099 18 134 13 13 3 14 1 os ooo see 

125,000 | Stock 4 Do. 4 per Cent. Debenture . .. .. . . . . . . . . 105 107 0 107 $15 4 | January and. July...  .. v 

24,000 b ees New Gen Traotion Ordin bebe PORE EES 32 4} 3 ii oes eon ove 

,000 | 5 6/0 Do. 6 per Cent. Camala ve Preference.. 00200080 b HT 5 b, 5 4 4 y 999000:00299 s0900**200€ eee өөө 
4,000] 10 vis Oldham, Ashton and Hyde Eleo. Tramway Ord.... 16 19 16 18 sxs ove - 
4,000 £ 10 8/0 Do. 5 per Cent. Pre pamo 000 00000000 000000 99006 1 103 10 10} 4 13 0 so 96 eve eee 
13,394 10 [III Potteries Trac ton Ordinary 999«9990600099900*029909 1 1l ee * Фр во? РТ 
20,000; 10 5/0 _ По. Cumulative Preference ......... 10 10 415 3 — s 
4510, 000 Stock 9x Waterloo [T IAITIIIITTITE, 998985 6% 005 101 104 Е 100 103 3 18 $ June and December oe 103 oe 

* In caloulating the yield on this seotrity, allowance has been for socrued interèst, but not for redemption. 

t The London Stock Hzchange Committee refuses to quote these, 
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NOTES. 
— 


Amone the electrical bills now before Parliament, that of 
the Baker-street and Waterloo Railway Co. deserves notice. 
By this bill powers are sought to extend the railway under- 
ground from the Marylebone terminus of the Great Central 
Railway to the Paddington terminus of the Great Western 


Railway, and at the other end of the underground line to | 


extend from Waterloo to the Elephant and Castle. These 
additions to the originally proposed length of the line involve 
about 2} miles of additional route. Subways would, of 
course, be constructed connecting with the main railway 
termini mentioned. Sanction is also sought to erect the 
power station on the site of the school belonging to the 
trustees of the Indigent Blind in St. George's, Southwark, 
and no local opposition, it appears, has been raised to the 
erection of a generating station on this spot. The additional 
capital to be raised by shares is £1,000,000, with further 
borrowing powers of £338,000. In view of the great 
facilities thus afforded by the railway, as now proposed, for 
passenger communication between several London railway 
termini, as well as on account of the relief it would afford to 
street traffic, it seems highly desirable that these powers 
should be granted by Parliament without delay. 


— 

Ix the debate on the telephone question in the House of 
Commons last Friday, two separate questions were raised. 
One was whether the Post Office was acting rightly in laying 
inter-exchange cables for the National Telephone Co. in 
Glasgow in accordance with the agreement made at the time 


FRIDAY, MAY 4, 1900. 


Price S 


of the cession of the trank wires—even if the Glasgow 


Corporation desired that the Department should ignore this 
agreement. 
leave controversy in London, referred to in our last two 


The second question was with regard to the way- 


issues. In spite of Mr. Hansury’s repeated assertions last 
year that he desired to act with absolute fairness and 
impartiality to the company, he supports the London County 
Council in its unreasonable demands. 


Ir is, we believe, without precedent in the annals of the 
Institution of Electrical Engineers that a writer, in acknow- 
ledging the source from which s large part of his Paper is 
taken, impugns the accuracy of that source in the same 
sentence. Prof. Gzorce Еоввев has taken the first part of 
his Paper, which will be found elsewhere in this issue, from 
the technical journals, which, he says, are always liable to 
mislead, especially as to the satisfactory nature of the sup- 
posed uninterrupted supply of power." Our readers need not 
to be told that such statements are not borne out by fact— 
at all events, so far as our columns are concerned ; but, for 
Prof. Fonsxs's benefit, we may refer as specific examples to 
two of the plants mentioned in his Paper. Our description 
of the Paderno-Milan power transmission was not taken from 
a French journal, as was Prof. Еоввев'в, but was written by 
the engineer who designed and erected the station. For 
details of the Rheinfelden plant, Prof. Fornes refers to a book 
describing the original scheme before the plant was com- 
pleted, but since the publication of this volume the scheme 
was considerably modified, and in The Electrician he would 
have found a detailed description of the plant written by our 
correspondent, who had examined and discussed almost every 
detail of it with the engineer responsible for its erection 
and subsequent maintenance. Among the descriptions of 
the Niagara plant published in all the electrical journals, was 
a Paper by Prof. Fonszs himself, who, we believe, takes credit 
for its design and erection. This, indeed, was liable to 
mislead,” as it was merely a description of plans and specifi- 
cations. As to interruptions of supply after plants have 
been in operation—to which the Professor seems to attach 
such importance—our columns contain particulars of these 
whenever they are of technical interest. 

—— 

No one will deny that there is room for improvement in the 
British patent system, especially in the direction of reforming 
and rendering less costly the method: of settling disputes, and 
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in amending the procedure by means of which the patents 
themselves are ''amended." But although reforms are 
needed, we should be sorry to see such sweeping ones as are 
recommended by Mr. Ivan Levinstein in a pamphlet lying 
before us, which has been “approved and adopted by the 
Board of Directors of the Manchester Chamber of Commerce.” 
It is surprising to find so important a body as the Manchester 
Chamber of Commerce identifying itself not only with Mr. 
Levistzin’s extreme views, but with a ‘polemic in which the 
present patent system is criticised and its drawbacks mag- 
nified in no impartial spirit. | | 
E 

Tue criticism is chiefly devoted to the absence of pre. 
liminary examination by the Patent Office as to novelty, when 
an inventor desires to patent an invention. First, we are 
introduced to the poor inventor, who may have deprived 
himself of the necessaries of life in order to scrape together 
the money needed for paying the fees demanded by the Govern- 
ment » —fees which, Mr. LeviNsTEIN forgets to add, 
would be higher if the Government were called upon to make 
a preliminary examination. ‘‘ He (the inventor) presently finds 
out that what may have been the dream of his life may have 
been patented 10 or 20 years before by probably 50 other poor 
inventors." But is it not reasonable to expect the poor in- 
ventor to devote a few hours of the lifetime, which would 
otherwise have been wasted in dreaming, to examining the 
records of the Patent Office--an examination which has 
been recently greatly facilitated by additional indexing— 
and ascertaining for himself whether he has not been 
anticipated? Next, the writer of the pamphlet refers to 
* the injury suffered by really meritorious inventors, and 
the trading interests of the country alike" by inven- 
tions existing on paper only. To illustrate this, he alludes 
to the fact that in organic chemistry “© you may by theoretical 
deduction fix the potential existence of a large and almost 
unlimited number of substances, which may never have been 
seen or made by anyone," and instances a certain patent 
covering thousands of possible colouring matters,” which 
‚ it will take an expert chemist in his laboratory several years 
to produce." But surely this patent would not be valid, for, 
according to existing patent law, an inventor has to give 
explicit instructions in his patent to enable any person of 
ordinary skill in the art to construct the apparatus or material 
for which protection is desired. Again, it is more than a 
slight exaggeration to say that A British patent is only 
considered of value after having passed through the ordeal of 
a most expensive law-suit.” 

— 

Ir is tedious to be constantly told that we must remodel all 
our institutions to conform with the German pattern; and we 
will not allow that Germany is so immeasurably our superior 
in the case of patent law as Mr. Levinstem maintains. In 
holding up the American patent procedure as being less free 
from abuse than our own, however, Mr. Levinstem must be 
under а misapprehension. 

— 

Іх commenting on the report of the “ Committee on Copper 

Conductors,” in our issue of December 22nd last, we expressed 


surprise that a value for Marraressen’s Standard of the 
resistance of pure annealed copper wire should have been 
chosen differing from that generally accepted. Prof. J. D. 
Everett writes in our Correspondence " columns this week 
that he has been unsuccessful in finding the Committee’s 
standard in any of Matthiessen’s own Papers or reports. In 
reply, Mr. А. H. Howarp gives chapter and verse for the 
standard chosen; but on looking up the reference we find, 
not a report of Dr. Marruressen or of Prof. FLEEMING JENKIN, 
but a table reprinted in a report of some Cantor lectures on 
submarine telegraphy delivered by tbe latter gentleman in 
1866. The table is headed Specific Resistance in B.A. units 
of Metals and Alloys at 0° Centigrade, from Dr. MarrHIESSEN's 
Experiments," and bears the footnote:—‘‘ This table has 


been considerably modified, both on account of some clerical 


errors, and on account of the use of different specific gravities,” 
во that it is evidently not MATTHIESSEN’s actual figures that are 
given. Mr. Howarn’sreference to the varying values given for the 
specific gravity of copper only emphasises the arbitrary 
nature of the report, for the committee has chosen the 
value 8:912 merely because it is the equivalent to 555lbs. per 


cubic foot. 
. — . r——— MM 


Obituary. The death is announced of Prof. Silas W. Holman, 
Emeritus Professor of Physics at the Massachusetts Institute 
of Technology. 


The American Association for the Advancement of Science. 
The annual meeting of this Association will be held at 
Columbia University, New York, from June 25 to 80 
inclusive. 


Electrical Organ Blowing.—A new Hope-Jones organ in the 
Burton parish church was dedicated last week. The organ- 
blower is driven by an alternating-current motor connected to 
the public supply mains. 


Fire.— A small fire at Lord Battersea’s house in London, 
last Friday, is attributed to a defective new installation of 
electric light in one of the rooms, which was apparently 
switched on without being properly tested beforehand. 


Importation of Electrical Apparatus into Turkey.—A Reuter’s 
Constantinople telegram, on Monday last, stated that the 
Sultan has issued an Iradé prohibiting the importation 
un Turkey of all electrical apparatus, “ including electric 

8.” 


Little Scheldegg-M&nnlichen Electric Rallway.—The Jung- 
frau Railway Co. intends to build a branch line from the Little 
Scheidegg to the top of the Männlichen. This line will be 
2:6 miles long, and its estimated cost will be £16,000. The 
elevation of the Little Schiedegg is 6,770ft. above the level 
of the sea, and that of the top of the Männlichen 7,700ft., 
the maximum gradient being 6 per cent. 


The Ottawa Fire.—According to the Ottawa correspondent 
of the Standard, new electric plant has been installed in Ottawa. 
The cars were running and buildings and residences were 
lighted up on the day after the fire, i. e., on Friday last. This fact 
is all the more remarkable that the readers of the newspaper 
accounts of this disastrous fire will remember the Ottawa 
power-house is stated to have been burnt down. 


Cable Interruptions :— 


Date of Interruption. 


Lataki 46ů⸗U l,, К Г УЛУ June 21, 1899 
Cayenne — Pinbieros ........... ........................ Oct. 11, 1899 
Tanger - Tarif даваа Jan. 3, 1900 
Paramaribo— Cayenne . eos Feb. 16, 1900 

Wranngg de qa evene иона Feb. 20, 1900 
Para—Maranham ....................................... Mar. 2,1900 
Móle-St. Nicolas—Cap Haitien . Mar. 7, 1900 
Trinidad —Demerara ............ ccce . Mar. 30, 1900 
Manila eise eae PH REV reda April 9,1900 
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Electric Railway to Oberammergau.—The line between 
Murnau and Oberammergau has been opened, but owing to 
the bad weather the erection of the electrical equipment has 
been delayed, and the trains are at present being drawn by 
steam locomotives. It is hoped, however, that the electric 
installation will be ready before the Passion Play takes place. 
The line, which is being built by Messrs, Kummer, of Dres- 
den, is 15 miles long, and has several gradients, the largest of 
which is 3 per cent., extending over a length of nearly four 
miles. | | | | 

Technical Education Board Scholarships.— The Technical 
Education Board of the London County Council will shortly 
award five senior county scholarships of the annual value of 
£60, with free tuition fees up to £80 a year. Candidates 
must not be more than 22 years of age, and their parents’ 
ineomes must not exceed £400 a year. The scholarships are 
tenable at some university or technical college of university 
rank, Application forms may be obtained from the secre- 
tary of the Technical Education Board, 116, 8+. Martin’s- 
place, W.C. | 


Electroplating from Non-Aqueous Solutions.—In a recent 
Paper before the Chicago Electrical Association, Mr. C. F. 
Burgess referred to the desirability of & bath containing no 


water, which would obviate difficulties experienced with certain: 


metals owing to the liberation of hydrogen from the water. 
It is possible to dissolve certain metallic compounds in certain 
organic substances containing no water, and such solutions 
may act aselectrolytes. Dr. Kahlenberg, of the University of 
Wisconsin, has succeeded in obtaining good deposits of lithium 
by such a method, and lithium is, in ordinary circum- 
stances, more difficult to deposit than aluminium or mag- 
nesium. His method consisted in dissolving lithium chloride 
in pyridine, and electrolysing in the ordinary way. 


An American Pacific Cable Bill Passed.—The Electrical World 
of America says that on April 11, the Senate passed a bill 
appropriating a sum of $8,000,000 for the construction and 
laying of a cable between San Francisco and Honolulu, the 
work to be done under the supervision of the Navy department, 
who have surveyed the routes. . The bill provides that any 
ships, American or foreign, may be used in the laying of the 
cables. In the event of the Navy department deciding to 
accept tenders from other contractors for the complete work, 
a clause in the bill provides that the cable, wires and other 
necessary instruments, materials, appliances and appurte- 
nances shall be manufactured in America, provided that the 
cost do not exceed by more than 12 per cent. the cost of same 
in any foreign market. Americans are surely paying a high 
price for their independence ! 


The Telephonograph.—This instrument, which is a modifica- 
tion of the phonograph, was recently inspected and tested by 
the German Postmaster-General and several engineers. Its 
inventor, Herr Paulsen, a Dane, has replaced the wax cylinder 
of the Edison phonograph by a steel band, and the style by a 
magnet energised by a telephone. Currents transmitted by 
the telephone pass through the electromagnet and create con- 
sequent poles on the steel band, and more or less the converse 
operation is employed for reproducing the sound. A long line 
can, of course, intervene between the transmitting telephone 
and the phonograph itself, and it is suggested that a telephone 
subscriber on leaving his office can set such a telephonograph 
to receive telephoned messages during his absence. Even if 
the efficiency of the instrument is only twice that of the 
average office boy, it should find many purchasers. We 
understand that the apparatus will be shown in operation at 
the Paris Exhibition. 


A New Typewriting Telegraph.—A new typewriting tele- 
graph, the invention of Mr. W. S. Steljes, formerly an elec- 
trical mechanician in the Post Office, is about to be put on the 
market by the Typewriter Telegraph Corporation (Ltd.), the 
prospectus of which will shortly be issued to the public. The 
capital of this new company is fixed at £100,000, the chairman 
being Sir James Ferguson, Mr. C. E. Spagnoletti acting as con- 
sulting engineer. The instrument, which is of simple construc- 
tion, requires no battery power, the electrical energy being 
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generated by a magneto-instrument, as in the Wheatstone 
A'B С transmitter. In working the instrument a record is 
made at both ends of the line in the form of a printed copy of 
the message sent, and, as it can be used in conjunction with 
telephone lines, both verbal and printed messages can be sent. 
It is stated that the instrument, which can be worked on 
single lines of great length, is safeguarded against the pos- 
sibility of tapping for intercepting messages. 

. Institution of Electrical Engineers.—At the meeting of the 
Institution, on April 26th, the President (Dr. 8. P. me 
in announcing the list of nominations for President and Counci 
for 1900-1901 (published in our last issue) read Article 45 
of the Articles of Association, which provides that the 
Council shall, at least 28 days before the annual general 
meeting, announce the names of members whom they propose 
as officers and Council for the ensuing year. Alternative 
names may be proposed by any two members, supported by 
eight other members; but the proposal, together with the 
written consent of the new candidates, must be sent in to 
the Secretary within seven days of the Council's announce- 
ment. If no other candidates are put forward, those proposed by 
the Council are considered duly elected. Dr. Thompson also 
drew attention to the fact that M. E. Mascart, who is on 
the list of nominations for a Vice-Presidency, is to be Presi- 
dent of the International Congress of Electricians, which : 
will be held at the Paris Exhibition in August. 


Canadian Water Power Development.—The Ontario Power 
Co. have definitely agreed, says the Electrical World of New 
York, with the Commissioners of the Queen Victoria Niagara 
Falls Park for the development of power on the Canadian 
side of the Niagara River. The company's plans contemplate 
the immediate development of from 80,000 н.р. to 60,000 H. P., 
which can be readily increased up to 800,000 m.r. The cost 
of the development of 80,000 н.р. is estimated at $2,000,000. 
It is proposed to bring the water from the Welland River at 
the point where it enters the Niagara River, by a canal to a 
bluff below the Dufferin Islands, where the first 60,000 н.р. 
will be developed. The water will be carried thence by an 
open canal through the park to a point just below Table Rock, 
where, under a head of 160ft., 240,000 н.р. will be available. 
The company expects to deliver the first power in about 18 
months, and it will be used for electrolytic work and other 
industries, including a large steel plant, all of which will be 
located on the company's grounds, which comprise about 
2,000 acres. It is stated that applications have already been 
filed for 60,000 н.р. | 


Underground Telephone Subways in Chicago.— The Illinois 
Telephone and Telegraph Co., in the underground system they 
are laying, are making a radical departure from the usual 
telephone practice. In Paris the telephone and telegraph 
cables are laid in troughs or suspended on hooks from 
walls of the existing sewers, but this company is building 
special tunnels for the accommodation of its cables. The 
tunnels, described in a recent issue of the Western Electrician 
of Chicago, are of horse-shoe section, 8ft. in height with a 
maximum width of 6ft., and their floor is 38ft. below the 
centre of the roadway. No manholes are being made in the 
roadway, and communication with the tunnel is made by 
laterals running to the sidewalk, through which also the 
distributing wires are carried. Five shafts have been 
sunk and the excavations are being carried out under an air 
lock. The cables will be held on racks on the sides of the 
tunnel. The tunnels are lighted by means of 110 volt incan- 
descent lamps, strung at 25ft. or 30ft. intervals along the 
top of the drifts, the current being derived from a generator in 
the basement. All the work at the heads of the drifts is done 
by the aid of electric lights, no torches being used, as they 
would be liable to cause explosions in gas pockets. The com- 
pany is making experiments with an automatic telephone 
switchboard, and the precise nature of the exchange equip- 
ments has not yet been decided upon. 


A Mercury Jet Interrupter.—In our issue of March 9, we 
described & new form of mercury jet interrupter recently 
brought out by Messrs. Isenthal, Potzler and Co. In a recent 
issue of Nature, Prof. 8. M. Kintner, described another form 
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of sugh interrupter, giving a high frequency of interruption 
which could be accurately measured. His description is as 
follows :— И 

An Aron vessel, arranged as a Mariotte flask to maintain a constant head, 
holding about a pint of mercury, formed one terminal and a metallic plate 
the other. The plate was arranged below the vessel, and the mercury fell 
upon it, completing the circuit. In.the bottom of the flask was a row of 
10 holes, arranged around in a circle, with nozzles fitted into them. Ona 
vertical shaft, concentric with the row of nozzles, a series of mios sectors 
were arranged, so that, when revolving, they would cut the mercury jets 
falling from the vessel above. These strips were placed with the line of 
their edges parallel to the axis of the shaft. Thus they would break the 
сігеміё in several places at tbe same instant, giving a very sharp 
break: It was found better to break the circuit by interposing 
an- insulator than to break by opening tbe circuit with а con- 
ductor, as the wear at the spark tended to keep them all equal, so 
they automatically adjusted themselves to the best positions. The object 
of the row ef jets was to get a more rapid interruption. To break а single 
jet in five or six places simultaneously, and at the same time with a satis- 
factary frequency, was found to require too great a head and velocity of 
jet to be practicable, so by adopting a row of ten the frequency could be 
increased that many times. These jets are all in parallel, and when the 
mica. strips are revolving the head is so adjusted, by the Mariotte fleak 
arrangement and screws on the sides of the reservoir, that at the instant 
of interruption of one jet, all the others are іп a state of interruption ; but 
the one directly in front of the mica strips will be the first to make the 
circuit. Thus it continues to break at а rapid rate. Greater rapidity of 
break. can easily be obtained by increasing the speed, by increasing the 
number of nozzles, by increasing the number of séta of mica stripe, or by 
any combination of the three. This form of interrupter will be found quite 
useful to any опе desiring a known rate, high frequency interrupter. 


Relative Popularity of the Toll System of Telephone Charges. 
From a German contemporary we learn that the larger pro- 
portion of telephone subscribers in Berlin have preferred the old 
tariff system of a fixed sum per year, and only about one-fifth 
(8,000 subscribers) have elected to be charged according to 
number of conversations. The latter class of subscribers 
include chiefly the small offices and shops, and it is con- 
sidered that the attraction to them of this system of charging 
is that they are entitled to loan their telephones at the 
rate of 5pf. ($d.) per conversation. Doctors, lawyers, and 
private persons who have the telephone chiefly to enable others 
to call them up have naturally preferred this system also. The 
fixed rate system has been preferred by the owners of larger 
restaurants, hotels, cigar shops, &c. The Bavarian and 
Würtemburg post offices have followed the example set by the 
Imperial’ post office, and have also made the toll system 
optional. In Munich 516 out of 5,500 subscribers have chosen 
it, in Nuremberg 890 out of 2,800, in Augsburg 101 out of 
580, in Würzburg 120 out of 580, in Fürth 88 out of 540, in 
Bamberg 48 out of 230, in Regensburg 81 out of 280, and in 
Landshut 2 out of 55. 


German Meter Statistics.—Some interesting statistics as 
to the employment of electricity meters in Germany have been 
collected by the Physikalisch-Technische Reichsanstalt, and 
are published in the Electrotechnische Zeitshrift of April 5. 
Circulars requesting information were sent to nine firms of 
meter manufacturers and 950 central stations and private 
stations using meters. The makers estimated that on July 1, 
1899, 126,000 meters were in use, while the central station 
and private station returns only totalled about 60,000—the 
difference probably being due to the number of meters in stock 
and not yet put into use, also those employed for various 
testing purposes] and those exported. During the year 1898 
alone, no 1658. than 20,000 meters were supplied by the 
various manufacturers, In some of the returns the size 
of the meters was specified, and from these, out of 30,000 
continuous-current meters 70 per cent. were for currents 
up to 20 amperes, 28 per cent. from 20 to 100 amperes, 1 per 
cent. over 100 amperes and 1 per cent. for tramway systems. 
Out of 8,500 alternating-current meters (both single and poly- 
phase) 68 per cent. were for loads up to 5 kw., 22 per cent. 
from 5 kw. to 10 kw., and 15 per cent. over 10 kw. In their 
replies to a question as to the permissible error, the makers 
and the larger supply stations were in agreement, but smaller 
works considered a greater degree of accuracy desirable and 
one that is not attained in practice. Of course, in all circum- 
stances, the electricity meter is more accurate than the gas 
ar According to the new law settling electrical units, 
the Physikalisch-Technische Reichsanstalt is empowered to 
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frame rules for the official testing of meters, and in the 
circulars. it requested the central station representatives to say 
how soon, in their opinion, such regulations should come into 
force. Of the 950 stations, only 175 answered this question. 
Forty-one (representing 15,100 meters) thought that the 
official testing would be too difficult to introduce, or that the 
meters or the testing offices had first to be improved upon, while 
only twelve works (representing 900 meters) replied “ soon.” 
Fifty-five works (with a total of 9,000 Tre. suggested the 
year 1902, and the majority of the replies—from fifty-seyen 
stations, owning between them 22,300 meters—named dates 
from 1903 to 1910. 


. Interruption of the Hull Tramway Service.—An unfortunate 
interruption of the electric tramway service in Hull, due to a 
breakdown of the generating machinery, took placa on Friday 
last. It will be remembered that the plant, which was . 
described in The Electrician, Vol. XLIII., p. 482, consists af 
two 300 kw. Belliss-Siemens two-pole direct-driven sets. There 
is also one spare armature in the station, and one similar, set 
is completed, but has not yet been delivered from the maker's 
works, None of thé three dynamos, however, nor even the 
spare armature, have as yet been accepted by the Corporation 
as fulfilling the conditions of the specification, although the 
plant has been running since last July. On Friday one 
of the sets was running from 4am. to 6 p.m., when th 
two dynamo bearings seized, the white metal ran, and the arma- 
ture was slightly damaged from cutting oh the pole pieces. 
The load was immediately transferred, without trouble, to 
the other set, which ran till shortly after nine o'clock, 
when its armature blew out and stopped the service. 
Meantime the fitters were at work getting out the armature 
of the first machine to repair the bearings. On the second 
machine breaking down, howevet, the armature was changed 
as speedily as possible for the spare armature, but, owing to the 
latter being quite new, the bolt holes in the coupling had to 
be broached out by hand, and it was 11.80 p.m. before this had 
been finished and supply resumed. During the day the 
Tramways Committee held a- meeting and deputed three 
members, with the Town Clerk and electrical engineer, to see 
the contractors, Messrs. Siemens Bros. and Co. at once, with 
a view to obtaining the delivery of the third engine and 
dynamo to guard against a repetition of the accident, and 
pending the settlement of the question of the final acceptance 
y the Corporation of the three machines. On Saturday evening 
another unfortunate stoppage for about an hour-and-a-half 
took place, owing to the insulation of a field coil breaking 
down. It is only just to Messrs. Siemens Bros., to say that 
their engineers worked hard and ungrudgingly to repair the 
damage as quickly as possible. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &o. 


MONDAY, May 7th. 
SociETY OF ENGINEERS, 
7.80 p.m. Ordinary Meeting at the Royal United Service Institution, 
Whitehall. Paper to be read: The Economical Disposal of 
Town Refuse," by B. D. Healey. 


THURSDAY, May 10th. 
INSTITCTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting at the Society of Arte. Paper to 
be read: А Frictionless Motor Meter," by S. Evershed. 


Roya INSTITUTION. 


$ p.m. Afternoon Lecture III.: “A Century of Chemistry in the 
Royal Institution," by Prof. Dewar, F.R.S. 


FRIDAY, May 11th. 
PHYsicAL SOCIETY. 


5 p.m. Meeting in tbe Rooms of the Chemical Society, Burlington 
House. Agenda: (1) Discussion of Prof. Lodge's Paper, On the 
Controversy concerning Volta's Contact Force”; (2) “The Heat 
of Formation of Alloys, by J. B. Tayler ; (3) On the Want of 
Uniformity in the Action of Copper-Zinc Alloys on Nitric Acid," 
by Dr. Gladstone, F.R.S; (4) An Electro-magnetic Experiment 
and Experiments illustrating the Aberration called Coma, by 
Prof. S. P. Thompson, F.R.S. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E: Fourntea р'Агве.] `` 
Actinium.—By treating pitch blende with the reagents used 
for the extraction of metals of the iron group, and more espe- 
cially of titanium and thorium, A. Debierne has succeeded in 
discovering a new radio-active substance, which has the 
general characteristics of thorium, but does not follow that 
metal through all its reactions. If a barium or bismuth salt 
is added to a solution of the new substance, the salt. added 
may be eliminated by means of ammonia or sulphuretted 
hydrogen, without thereby eliminating the radio-activity. 
This proves that the latter is not due to either radium or 
polonium. The author calls the new substance “ actinium.” 
It produces the same phenomena of fluorescence, photographic 
action, and ionisation, as radium and polonium. All the 
experiments of magnetic deflection made by Giesel, Meyer, 
Schweidler, and Becquerel may be repeated with actinium. 
It also produces, to a slight extent, the permanent induced 
radio-activity described by Curie. It is known that the salts 
of thorium are feebly radio-active. The author suggests that 
their radio-activity may be due to traces of actinium, and that 
the latter is, in fact, the active principle of thoriüm radiation. 
(A. DzBIERNE, Comptes Rendus, April 20, 1900.] 


Magnetised Coherers.—In the course of some experiments in 
wireless telegraphy made between Brest and Ouessant, C. 
Tissot hit upon а device which considerably increased the 
gensitiveness of the nickel or steel coherer used, and at the 
eame time made it work with greater regularity and certainty. 
The device consists in placing the coherer in a magnetic field 
whose lines of force are parallel to the axis of the tube. The 
Jatter should contain some kind of magnetic filings, steel, 
nickel, or cobalt. The electrodes should preferably be non- 
magnetio, and the tube may be placed between the polepieces 
of an electromagnet feebly excited. The first result observed 
is that the terminals may be drawn very much further apart 
without annulling the action. The distance may, in fact, be 
increased from lmm. to 6mm. Both the current traversing 
the coherer and the magnetic field controlling it should be 
feeble, as otherwise the decohering action is interfered with. 
One of the most striking results was the exchange of signals 
with the warship ‘‘ Massena,” over a distance of 18 nautical 
miles, with signalling masts only 100ft. high. The action of 
the magnetic field appears to be purely mechanical. It is 
important on account of the ease of regulation which it intro- 
duces, even in the case of sealed tubes, whose sensitiveness 
can easily be brought to the point required. When the field 
is suddenly withdrawn, a very slight shock suffices to decohere 
the apparatus. This suggests the possibility of working the 
magnet by a relay, and thus securing automatic decoherence. 

[C. Tissot, Comptes Rendus, April 2, 1900.) 


Electric Lines of Force.—4A good photographic tracing of 
electric lines of force may, according to W. Schaffers, be 
obtained in full daylight by the action of the secondary 
circuit of an induction coil upon a sensitive plate. Two 
needles form the terminals of the circuit. One of them is 
placed in contact with the sensitive film of a silver bromide 
or (better) lactate plate, while the other is held about halfa 
millimetre above the surface some distance off. The former 
should be made the positive, and the latter the negative 
terminal. If both points are in contact with the plate, the 
wandering globules discovered. by Leduc interfere with the 
tracing. The lines of force begin to trace themselves by a great 
number of small black lines resembling arrows, which point from 
the positive to the negative pole, and which under the micro- 
scope resolve themselves into a mass of ramifications. The 
traces are not dissolved by ‘‘ hypo," and hence the plant may 
be made transparent and used as a negative. No developer is 
required as the traces appear at once in black. Quicker action 
may be obtained by diminishing the proportion of gelatine in 
the film. The formation of the traces commences with the 
fusion of the silver salt, and the blackening is due to the 
carbonisation of the gelatine. After a while, the bromide is 
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reduced also. Gold iodide gives brown continuous tracings 
communicating with each other by numerous branches. 
Sometimes their formation is almost instantaneous. But these 


traces cannot be fixed. | 
[W. ScHArFERS, Comptes Rendus, April 2, 1900.] 


Electric Waves between Bitumen.—C. Gutton has examined 
the question as to whether electromagnetic wavés, when 
propagated through a medium whose dielectric constant” is 
different from uvity, have the same velocity when they are 
propagated freely through it, and when they are guided by a 
wire. For the experiments, he used the same apparatus as 
for his experiments on electric wire-waves (see The Electrician, 
Vol. XLIII., p. 864). A block of bitumen, Im. long, was 
balanced against another of exactly the same size, but 
having a wire embedded in it through which the waves in 
the second circuit were propagated. The waves of the first 
circuit were sent through the free block by means of cylin- 
drical parabolic mirrors. When the rates of propagation 
are the same, the two wave systems interfere with each 
other and produce no effect on the coherer which bridges 
the two circuits at a distant point. Such was actually 
the case, and the speed of propagation must, there- 
fore, be regarded as independent of the presence of the wire. 
The same arrangement allows of the determination 
of the refractive index of the material for Hertzian 
waves, Compared with air, the refractive index of 
bitumen comes out as 1:870 without the wire, and 1:885 with 
the wire. The author considers that the small discrepancy 
here indicated is probably due to a lack of perfect identity of 
structure in the two specimens of bitumen, though it would, 
of course, be more satisfactory to have this made evident by 
further experiments on different specimens. 

(C. Gutron, Comptes Rendus, April 2, 1900.] 


A New Source of Error. —While determining index correc- 
tions of the compass declinometers belonging to the United 
States Coast and Geodetic Survey, G. R. Putnam observed 
motions of the magnetic needles of such a nature as to leave 
no doubt that the glass covers of these instruments carried 
strong electrostatic charges, caused by atmospheric conditions, 
which at the time were especially favourabie, the weather 
being dry and cold. In two of the declinometers, in which the 
glass covers were replaced by brass plates, with only small pieces 
of glass coveriog the openings through which to observe the 
points of the needles, no erratic movements were noticed, and 
repeated determinations of their index corrections agreed with 
each other within the error of observation; while before, 
nearly all observers using these instruments reported occasional 
discrepancies in their results which could not be accounted 
for. In reporting upon this source of error, E. G. Fischer 
raises the question as what may be the effect of the same 
phenomenon upon the magnetic needle in other instruments, 
The theodolite magnetomoters do not seem to be sensibly 
affected, but in the dip-cirole, the manner of housing the 
magnet is such as to immediately raise the question whether 
the frequent want of accord between the resnlts obtained may 
not be due to electrostatic disturbance. Аз а remedy, both 
sides of the magnet case should be of brass, and should be so 
arranged that they can be rotated about the axis of the needle, 
in order to bring the openings opposite the points. In any 
case, wherever glass must be used in magnetic instruments, it 
should contain a large percentage of lead. 

LE. G. FriscHEB, Terr. Magnetism, March, 1900.] 


Combination of Large American Electrical Companies.— 
According to the Western Electrician of Chicago an arrangement 
has recently been concluded whereby the Siemens and Halske 
Electric Co. of America is in future to be controlled by the 
General Electric Co. of New York. It is understood that, for 
a time at least, the former company will be worked inde- 
pendently. The merging of these two interests leaves but two 
companies in America manufacturing machines of the largest 
size—say of 1,500 kw. and over. 
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cessions of the rights of supply on more or less favourable 


A MODERN GERMAN CENTRAL STATION. ‘conditions. Of recent years, however, after the profitable 
BY JOHN R, DICE, B.SC. nature of these enterprises was recognised, the corporations 


| of many towns are establishing municipal electricity supply 
German practice in public electricity supply has developed | works. 

in somewhat different fashion from that which prevails in | Ар admirable example of these municipal stations is that 

England. The great majority of the earlier undertakings | at Dortmund, which the writer has had the opportunity of 

were controlled by private companies, who obtained con- | inspecting closely. It presents many points of interest and 
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novelty in its design, as well as in the sucoessful results it 
has achieved commercially. The town itself, with a popu- 
lation of 140,000, is situated in the highly industrial province 
of Westphalia, in close proximity to some of the best coal 
fields in Germany. It consists of two parts—a densely 
populated central area, and a series of scattered suburbs 
devoted to engineering and various manufactures. Perhaps 
the town is best known by its excellent Dortmunder beer, 
deservedly renowned all over Germany. In the urban area 
electricity is supplied by continuous current, while in the 
outer zone three-phase distribution is used both for light and 
power. The general methods of distribution with battery 
sub-stations, numerous short feeders, bare neutral distributors 
with bare neutral wires in the houses, are well worth con- 
sideration. as they differ so widely from English practice. 
The very general employment of motors and the large amount 
,of electricity supplied for motive power are also noteworthy. 
7 The whole of the works were designed by the present manager, 
Herr Dópke, and built under his supervision. 
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The works at Dortmund were built in a remarkably short 
time. From the commencement of the work till the supply 
to 80 installations was turned on, there intervened a period 
of only nine months, yet the idea of having works on a large ` 
and commercial scale adapted to any reasonable future develop- 
ments was not lost sight of. It was found from the statistics 
of 50 electricity works in operation in Germany that the out- 
put for light and power increased more than 20 per cent. 
yearly. Costly extensions were, therefore, very soon required. 
Bearing these facts in mind, the engineer at Dortmund decided 
to arrauge for extensions of buildings and plant on a consistent 
and definite plan to meet the probable demand of the next 25 
years. Arrangements have been made for doubling, or even 
trebling, the present capacity of the works without any altera- 
tions to the buildings, Of course in such a case the initial 
capital costs for this item are rather high; but, considering 
that additional plant will so soon be necessary, there is no 
doubt that the interest and sinking fund will be less than the 
additional cost of subsequent alterations to buildings. Som, 


~ 


Fio, 1.— GENERAL VIEW OF DORTMUND GENEBATING STATION. 


A consulting engineer in Germany is more or less of a 
rara avis, a8 most of the stations are designed and equipped 
by the great manufacturing and financial companies, or, as 
in this instance, by the engineer who subsequently manages 
the business of supply. Under such conditions the munici- 
pality is hkely to put more confidence in the recommendations 
of its engineer, and not to allow excessive caution or parsi- 
monious ideas of initial cost to curtail the usefulness of a 
newly-started station. Municipalities in Germany do not 
make the mistake of imagining they are venturing on a pre- 
carious experiment in establishing electricity works. Oa the 
contrary they are regarded as solid and permanent under- 
takings that are certain to pay with good management. 
Accordingly they are designed on liberal lines, with ample 
buildings, and mains of sufficient section, so that the engineer 
is not continually preparing plans for niggardly extensions, 
to the exclusion of other duties. Не has abundant opportuni- 


ties for acquiring profitable business and for extending the 


use of electricity in the town. 


engineers, when their works are barely completed, boast that 
their undertaking has been so successful that immediate 


extensions are required. This is a state of things entirely to 


be deplored instead of applauded, as it proves how, with a 
little foresight, a large expenditure might be saved. Exten- 
sions to buildings while running the station endanger the 
continuity of supply, occasion serious inconvenience, and are 
comparatively more costly. 

The spacious engine room shown in the illustration (Fig. 1), 
with its ample provision for additional units, is a proof that 
such a short-sighted policy has not been followed at Dort- 
mund. Тһе steam plant consists of four engines of 600 в.р. 
each, of the horizontal, compound type, which run at 90 revs. 
рег min. The two engines on the side next the boiler house 
are direct-coupled to three phase generators, while the two 
engines on the side nearest the battery room drive the 
continuous-current dynamos. When working at 500 1.н.р. 
they have a steam consumption of 11£:8lb. per horse-power 
hour. The speed may be varied directly from the switch- 
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board by means of a motor acting on the governor of the 
engine, in addition to the usual methods. 

: The continuous current dynamos are of the twin type, the 
armatures being supported in the middle of the shaft between 
the high-pressure and low-pressure cylinders. The field 
magnet of each dynamo has 30 poles, and the two armatures 
are entirely distinct from each other electrically. They are 
built by the KElektricitäts A.G., Frankfort, formerly 


. 


440 to 740 volts. 


Such a type of machine is of somewhat, 
unusual construction, but it seems to overcome the difficulty 
of using the same plant for electric traction or lighting. In 
England the problem has been solved in another way, as tve 
have arrived at 500 volts distribution on a 3-wire system, 
but in Germany anything like this pressure is extremely rare. 
The mechanical construction of the machine makes fit a 

simple matter to examine the armature at any time. 1 The 
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Fic. 3.— DIAGRAM OF CONNECTIONS ON THE THREE-PHASE SWITCHBOARD. 


Lahmeyer and Co. Each half of the twin machine has a 
eapacity of 200 kw., with & voltage that can be varied from 
990 to 370 volts. Each half can be used quite independently, 
or the two halves may be coupled in parallel to feed the 
outers of the 8-wire system, or to charge tlie batteries. When 
the electric trams are supplied by the Municipality the two 
armatures can be coupled in series, to furnish a pressure of 


field magnets can be very easily shifted apart along the shaft, 
and thus the necessity of lifting any heavy w eight i is avoided. 
The machines give 99:5 per cent. efficiency at full load, with 
260 volts pressure, and 90 per cent. with 870 volts pressure. 
The three-phase generators have a capacity of 400 kw. at 
2,600 volts, with a periodicity of 50. The fields are excited 
from the continuous current bus bars; the machines have an 


— 


efficiency of 93 per cent. at full load and 88 per cent. at half- 
load. | 
The steam generating plant has no very striking pecularities. 
"The general arrangement is illustrated in Fig.2. The boilers 
Are of the water-tube type, working at 170lb. per square inch, 
and are fitted with superheaters. There is an ample firing 
space between the two batteries of boilers, and there is a 
separate shaft for each battery. When working at 1401. 
pressure and 27°F., superheating and burning good steam coal, 
‘they have an efficiency of 70 per cent. The live steam piping is 
arranged on the usual ring main system, and is mounted on 
rollers to allow of expansion. An exhaust pipe of 3ft. diameter, 
laid under ground, leads from the engines to & central con- 
-denser. This central condenser has a capacity of 83, 500lb. of 
steam per hour. There is a cooling tower, 84ft. in height, 
for the condensing water. This appears to be very efficient, 
as, when working with 88 per cent. Facuum, the amount 
-of cooling water required is just equal fo that of the steam 
condensed, which then possesses a temperature of about 140°F. 
"The switchboard at the central station is divided into two 
parts, one for continuous current and one for three-phase, 
each being erected on the side of the engine room next the 
corresponding machines. The three-phase currents are dis- 
tributed directly to the various parts of the town from the 
‘main switchboard, the connections of which are shown in 
Fig. 8. The continuous-current board has connected to it 
only the leads for charging the sub-stations and the mains 
from the dynamos. Each section of the switchboard is 
divided into a dynamo panel and a distribution panel. The 
whole is constructed of polished marble. 
The accumulator sub stations play an important part in the 
-distribution scheme. These are three in number, one forming 
@ part of the main-station building, and the two others being 
«distant about 2,000 yards and 1,800 yards respectively from 
the central station. There are 182 cells in each station, but pro- 
vision is made for 140, so as to be able to allow for a greater 
drop in the feeders in the future. The capacity of sub station 
No. I. is 3,586 ampere hours, the maximum discharge current 
being 883 amperes, and the maximum charging current 720. 
"The two other sub-stations are of half this capacity, and the 
joint output of all three, when running at full load, is equal to 
-370 .kw. The accumulators are of the system Gottfried 
Hagen of Cologne, and the capital cost per kilowatt 1s only 
£11. The efficiency of the batteries is 90 per cent. reckoning 
in ampere hours, and 80 per cent. in kilowatt hours. All the 
batteries are charged directly from the central station without 
the intervention of boosters or rotary transformers; space, 
however, is left for the installation of such apparatus should 
the necessity arise in the future. In each sub-station there 
is a connection to the three-phase network to permit of the 
‘installation of converters. As far as can be judged at the 
present moment, however, it will be a long time before such 
complicated methods of charging the cells will be required. 


(To be concluded.) 
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THE ELECTRICAL EQUIPMENT OF SHIPS OF 
WAR.* 


BY C. E. GROVE. 
(Continued from page 14 ) 


Gun and Torpedo Vork. — Electricity is an indispensable adjunct 
o the armament of a man-of-war, being invariably used for 
пад torpedoes and for firing modern breech-loading guns of 

all sizes. 

While all other circuits in the ship are twin-wired, gun and tor- 
pedo circuits are now universally single-wired. The following are 
'the arrangements used in connection with Elswick equipments. 

Torpedo- Firing Circuits.—T wo batteries, one (A) of low, and one 

(B) of high resistance, are connected with their positive poles towards 
One another as shown in Fig. 21. The firing key and detector are 
fitted in the conning tower, from which the discharge of the torpedo 
is controlled. The torpedo is placed in the tube, the sluice-valve at 
*he outer aperture of the tube being closed. "The valve being closed, 
the firing circuit is open. The circuit is then “proved " by inserting 
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a primer in the firing breech, whén carrent flows from battery B, 
causing the sounder in the torpedo room to start buzzing, thus in- 
dicating that all is right. The primer is then removed and the 
sluice-valve opened, thus making contact at F, and completing the 
circuit through E, B, F, A, E, the two batteries being in opposition. 
The detector needle in the conning tower deflects to the left, indi- 
cating “valve open." The firing charge is inserted in the discharge 
chamber, the primer restorel and the breech locked. Current 
from battery À through the high-resistance detector then flows in 
unison with that from battery B in the circuit E, A, F, P, E, revers- 
ing the deflection of the detector and indicating “ready.” The 
officer in the conning tower at the proper movement depresses his 


DETECTOR : DETECTOR 
VALVE VALVE 


1. CONNECTIONS FOR PROVING CIRCUIT 


2. CONNECTIONS FOR FIRING 
Fic. 21.—Torpedo Firing Circuit. 


firing key, the two batteries send their full volume of current 
through the firing circuit in parallel, the fuse is ignited and the 
torpedo discharged, 

Gun-Firing Circuits—A few years ago involved a formidable 
amount of wiring, as the circuits from all the barbette and casemate 
guns were looped into the conning tower, where the firing keys were 
situated. The practice now is to fire all guns on short local circuits, 
the batteries, switches, keys, &c., being carried on the gun mountings. 
Fig. 22 shows the connections for a pair of Armstrong barbette guns. 


— PISTOL MAIN CIRCUIT ——— 
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Fic. 22.—Gun Firing Circuit. 


Following out the main (full line) circuit, it will be seen that if 
switches S, S, are closed and S, open, the left-hand pistol will 
fire the left gun and the right hand pistol the right gun. If 
switch S, is open and S, S, closed, the left pistol fires the right 

; while if S, is open and S, 5; closed, the right pistol fires 
fhe: left gun. Finally, if all the switches are closed, both guns can 
be fired simultaneously from either side. An auxiliary circuit, 
shown in dotted lines, is fitted up as a stand-by to the main firing 
circuit. The latter is completed only when the gun is “right out” ; 
he auxiliary circuit can fire with the gun in any position. The use 
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of the sounders will be evident, as they buzz all the time the circuit 
is made. Whereas the firing pistols are usually fixed at the firing 
platform, the McEvoy keys, connected by flexible connections, enable 
the onuner to fire from any position. 


Lange F'snders.—'l'hese are scometimes electrical. That used by 
the United States Navy, invented by Lieut. Fiske, is based upon 
the Wheatstone bridge principle. Two telescopes (Fig. 23) are 
mounted so as to move over graduated arcs. In gear with the 
trains of movement are cylinders wound with resistance wire. 
When the telescopes аге рагаПе), these resistances form 


Fic. 28.—Molinari’s Engine Revolution Indicators 


balanced arms of a Wheatstone bridge. When the telescopes 
are trained so as to bring a distant object into the field of 
both simultaneously, the electrical balance is upset and cur- 
rent flows in the galvanometer to an extent depending upon the 


arc of training, which is a trigonometrical function of the distance £ 


of the object from the centre of the base line connecting the two 
telescopes. 
instrument is usually mounted on the forward bridge and one aft, 
the galvanometer being in the conning tower where the firing keys 
are placed. It is necessary to know this base line with great accuracy, 
or errors creep into the range. Further, three observers are neces- 
sary, who must be connected with each other by telephone. The 
method is a delicate one, and the difficulty of making the necessary 
adjustments, taken in conjunction with the difficulty of using the 
telephones during gun-liring, led, itvis said, to the abandonment of 
the à tus by the vessels engaged in the war with Spain, who 
found it easier to get the ranges by trial shots. 


Fia. 25. —D agram, “ Fiske” Range Finder. 


The range-finder used in the British Navy, and which has also 
been supplied to most foreign navies, is that of Barr and Stroud. It 
is designed for use by a single observer, but being a purely optical 
instrument does not call for detailed deecription here.* The ranges 
having been found, the next step is to transmit them to the various 
gun-stations. For this purpose Drs. Barr and Stroud have invented 
a system of range and order telegraphs for indicating simultaneouel 
at any number of stations the range of a given object, together wit 
information as to the guns which can be brought to bear upon it, 


* Described in the Proc. Inst. Mech. Eng., January, 1896 


The base line should be as long as possible, whence one 


and orders as to firing. Figs. 24 and 25 show the general appear- 
ance of a set of such instruments supplied to the Japanese, who are 
adopting them generally. The British Admiralty have them on 
trial. 45 fitted in the ship, a single transmitter near the range- 


! finder position gives the range upon a receiver in the conning tower. 


Кто. 24.— Barr and Stroud's Range and Order Telegraphe. 


Adjacent to this receiver are two double transmitters for sending 
orders and ranges to the several casemates or to the barbettes, the 
receivers at which stations are grouped upon two main circuits, with 
bells which ring at every frech signal received. The transmitters 
and receivers consist of clockwork mechanisms actuating, under 
electrical control, the movements of pointers over dial faces, on which 
figures representing ranges and symbols indicating orders are 


Fic. 25.—A Group of Range and Order Telegraph Instruments 


inscribed. The transmitter has an outside hanaie muving about the 
centre of the instrument. To transmit an order, this handle 
is moved until its index pointer is over the required symbol. On 
moving, it puts current obtained by transformation from the light- 
ing mains, into a small apparatus which starts an inside pointer 
following the outside index pointer. While this is moving, currents 
are being transmitted to the receivers at the distant stations, and the 
whole of the pointers are set in motion. They all stop together over 
the symbol under the index pointer of the tranemitter. Being clock- 
work, the instruments have, of course, to be wound up periodically. 
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NAVIGATION INSTRUMENTS. 


1. Engine-room Telegraphs and Helm Indicators.—An electric system 


s and 
“ Narcissus” in 1893, 
to H.M.S. * Royal Sovereign" in 1896, and since then in other 

The indicating nstruments have the appear- 


ha worked out by Messre. Richa 


of engine-room reply ere тон pr 
M. S. Howe" an 
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British war vessels. 
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and this depends on the ratio of the current in the two coils. 


PORT INDICATOR 


ШИП 


Оумама BATTERY, от ELECTRIC LIENT 
Mains то suppr 80 Vors, 2 AMPS. 
TO TELEGRAPH. 


Его. 26. —Richards and Ev*rshed's Electric Engine Room Reply Telegraphs. 
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Fic. 27. — Richards and Evershed's Electric Tiller Transmitters. 


ance common to mechanical telegraphs, the dials being marked to ' 
show the usual direction orders, “Stop,” Slow,“ Half,“ and 
“Full,” “Ahead” or “Stern.” The revolution of the indicating 
hand is effected by the combined operation of two electro-magnets 
(see Fig. 26) placed at right angles to one another, and producing be- 
tween them a cross magnetic field, within which lies a magnet with 
which the indicating needle is geared. The position of the needle 


mitter switches resistance out of one arm into the other, thus 
altering the relative value of the current strength in them, and 
controlling the movements of the indicator. An important detail is 
that the action does not depend on the absolute value of the currents 
in the indicator coils, but only upon their relative value, so that a 
constant voltage is unnecessary. A similar indicating instrument, 
graduated in degrees, is used for showing, at the several navigating 


depends solely on the relative strength of these two field componente, 


This 
ratio is controlled by the “transmitter,” which consists of a multiple 
contact switch, through which the ordinary 80 volt electric light 
circuit is connected to a pair of ratio arms included in the same 
circuit as the coils of the indicator ; the movement of the trans- 
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stations, the angle made by the rudder, the transmitter switch in | (b) Auxiliary Machinery.—This general title covers a variety of 
this case being automatically worked from the rudder crosshead , machines whose functions fall into three principal classes. 


(Fig. 27). By means of switches these telegraphs can be arranged to | (1) Those which co-operate with the main engines aud boilers. 
signal from any of several working positions—bridges and conning in the propulsion of the ship—e.g., boiler feed-pumpa, air and cir- 
towers to wit. Transmitters send adora from any of these stations . culating pumps for condensers, fans for producing pressure in the 
to a common receiving instrument in the steerage flat. stokebolis or furnace-blowing engines for working at “ forced 


2. Engine-room Indtcators.—A system for showing simultaneously | draught,” steering engines, capstaus for raising anchors, &c. 
in the bridge positions, conning towers, and other navigating (2) Functions relating to the operation of the ship as a fight- 
stations, the revolutions of each set of engines, and for indicating in | ing machine—e.g , engines for moving turrets and for elevating 


each engine-room the revolutions made not only by the ret of engines. and loading guns, hoists for raising ammunition, com pressors for 
in that room, but also by ths set in the other room, is of great value. the aupply of air under pressure to-torpedoea, &c 

Such a system has been worked out by Signor P. Molinari, and has (3) Domestic functions—:.g., dynamos for lighting and fans 
been adopted throughout the Italian navy, and is also used on war- for ventilating the ship, refrigerating plants for preserving food, 
ships of other countries. The indicating instruments (Fig. 28) are pumping service for fire, bilge drainage, supplying fresh water 
direct reading in revs. per min. They are clockwork instru- and the like, hoisting machinery for lowering and picking up 
ments, kept in synchronism by a standard clock. "This standard boats, &c. 


clock has a commutator within it which sends current for 20 sec. 
into the coils of an electromagnet in the indicating instruments, then 
breaks it for 4 sec, re establishes it for another 20 sec., and so 
on. While this current is on, the electromagnet holds a detent 
which allows an escapement motion to drive the indicating hand 
over the dial. Correcting currents sent by a revolving contact- 
maker driven by a friction wheel from the propeller shaft of the 
engine at the rate of three per revolution are received in separate 
electromagnet coils in the instrument, and while the main current, 
controlled by the standard clock, is disturbed for the 4-second 
interval mentioned, the correcting currents drive the indicating 
needle forward or pull it backward according as the average rate of 
revolution of the engines has been less or greater than that shown at 
the moment on the dial ofthe instrument. A galvanometer tell-tale 


In all, a first-class battleship carries nearly 100 sets of machinery, 
and a first-class cruiser 50 sets to 70 sets. Until a few years ago the 
whole of these auxiliaries were steam driven, with the exception of 
the gun-working machines, for which hydraulic power has lon z been 
preferred. By degrees electric driving has been applied to one and 
another, the most “advanced” examples being the United States 
battleship ** Kearsage " just completed, which carries 55 motors and 
a generating plant of 359 kw. capacity. More has baen written and 
said, both in Europe and America, within the last two or three years 
on this section of the subject than perhaps on any other, some per- 
sons roundly asserting that the time has come for driving all auxili- 
ri es by electricity, while othera are sceptical as to the desirability 
of employing electricity at all except for lighting and bells. Between 
these two extreme views, opinions exist of every intermediate grade 


ааа 


1-2. Steering Engines. . 2 seta 14-15. Steam Dynamos. ..2seta 40-15. Boller Feed Pumps .. .. 6 sets 73. Capstan Engine. 
8. After Capstan 16-19. Main Circulating Panips.. 4 sets 46-50. Furnace Air-Blowing Rn- 71-75. Relrigerators .. .. . . 2 зе 


4-7. Ventilating Fans .. .. 4 sets 20-21. AMT А „ . 2 веѓа gnes.. .. .. . . 5 sets 76. Workshop Englne. 
8-9. Air Compressors.. .. .. 2 sets 22-95. Air (t.e. otwell) Pumps.. 4 sets — 51-50. Ventilating Fans .. .. 6seta | 77-30. Ventilating Fans. . 4 sets 
10. Main Hydraulic Engine. 26-29. Fire and Bilge Pumps . 4 sets 57. Steam Dynamo. 81-82. Air Compressors.. .. ..28sets 
11-12. Turret Turning Engines .. 2 sets 30-31. Starting Engines.. .. .. 2sets 58-59. Boat Hoista.. .. .. .. 2 sets 83. Main Hydraulic Engine. 
18. Turret Auxiliaries — 32-33. Turning Engines.. .. .. 2seta 60-61. Coal.. .. .. .. .. .. 2sets | 81-85. Turret Iurning Engines .. 2 sets 
Shot Hoists. 34-35. Distiller Pumps .. .. . 2eets 62-66. Ash .. .. .. .. .. Sets 80. Turret Auxiliaries— 
Rammers, etc. 36-37. Ventilating Fans.. .. ..?sets 67-72. Ammunition Hoists .. .. 6 sets Shot Hoists. 
38-39. Ammunition Holsta .. .. 2 lets Ram mers, etc. 


Кта. 29.—Location of Auxiliary Machinery on a Typical Battleship. 


for indicating “ahead” or “astern” is fixed in the bottom of the Electricity as a motive power is now so commonly used on land 
indicator case, and receives current from what is called by the that the charge against naval administrations in general, and the 
inventor an “alternator,” driven from the shaft in one direction or | British Admiralty in particular, that they do not sufficiently avail 
the other according as the ship is going ahead or astern. When no | themselves of this new mode of transmitting energy, is repea 
current passes at all the needle takes the mid position and indicates | with monotonous regularity by writers on the subject. It must, 
“ stop.” however, be remembered that it takes about three years to build and 
Part IL —MACHINERY AND Power DISTRIBUTION. equip a large warship; if any novelty has been introduced in ue 
йө нн ег ola modon ship of wat conais ci design of the ship, it is not unreasonable to allow a year for tria 
ans о x d de XM the novelty at sea, whence it follows that the experience available to 
(a) Main Propelling Machinery, consisting of high-speed steam | naval designers to-day is that of the methods of four years ago. Now 
engines and high-pressure boilers. From the figures given by Sir | in electrical development four years is a long time, and thus ìt 13 
William White at the 1899 meeting of the British Aesociation at | evident that, judged by the standards of present-day land practice, 
Dover as to the output and efficiency of this class of machinery for a | naval designers would appear to be several years mo:e backward than 
given weight, and from calculations made by Mr. Alexander Siemens | they really are. 


as to the weight of accumulators required to perform the same work, The conditions under which auxiliary machinery works on board 
there is no difficulty in concluding that electricity will have no place | a warship are of a very special kind, requiring motors of spec 
for many a long day in the propulsion of large ships.* design to meet them successfully. "Thus, a glance at diagram No. 23 


т ^ With modern twin-screw engines and high steam pressure each ton | question would therefore have to load about 40,000 tons of accumulators 
weight produced from 6 H.P, to 7 H.P.”—Sir William White, loc. cit., Engi- | for the trip across the Atlantic.’—A. Siemens, loc. cit., Journal Soc. Arts, 
ncering, LXVIII. 341. XLVII. 820. 

“А 6,000-ton ship propelled by 8,000 1. H. p. will take about 150 hours In other words, for 150 hours steaming 1 Н.Р. is produced from five tons 
to cross the ocean, equal to 1,200,000 н.р. hours. Fairly efficient | of accumulators; hence, neglecting weight of electric motors and acces 
accumulators give about 10 watt hours per llb. of their weight, so that a | sories, electric propulsion is inferior to steam propulsion on the ecore of 
horse-power hour can be obtained for 75lb. of accumulators, The ship in | weight in the ratio of at least 1:30.—AUTHOR. 
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switchgear should be of massive construction, and should be an engi- 
neering apparatus, as substantial as a stop valve or a starting lever. 


It cannot be said that all these requirements could have been met 
by the general run of electric motors produced four or five years ago, 
but they can all be inet to-day. Cases, unfortunately, have occurred 
in which motors fulfilling none of the above conditions have been 
put on board ship. The cheap stock motor, suitable only for dry 
eituations on land with good foundations, and requiring careful 
attention, has been installed and sent to sea. When, as is inevitable, 
such motors fail, the report sent in is less likely to be to the effect 
that “this particular motor is unsuitable” as that “electricity is not 
adapted to this class of work.” 


The modern traction type of motor best meets, on the whole, the 
requirements laid down as necessary for ship work, and the con- 
ditions under which it actually works on land are as bad, if not 
worse; yet the accumulating experience of the world that such 
motors will endure the very roughest usage, makes it unnecessary to 
argue fui ther that enclosed motors can be built, of moderate weight 
and cost in relation to output, that will leave nothing to be desired 
on the ground cf reliability. Reliability being the first considera- 
tion, the next in importance is simplicity in operation, combined 
with ease of inspection and repair. Ап electro-motor is a simpler 
machine to operate than a steam or hydraulic engine. It has fewer 
working parts requiring attention. Indeed, if only attention is given 
to supplying the bearings with oil and to cleaving the commutatora 
periodically, there is nothing else for an attendant to de. Alsoa 
motor is cleaner in operation ; it is not necessary to drain out a pi 
full of water before it will start, and not only is the mess due to ilie 
absence of drainage water caved, but there is the advantage that the 
motor can be started instantly. | 

Cables for motors may, in like manner, be held to Беа simpler 
means of transmiseion than steam or hydraulic pipes ; they are more 
easily led about, weigh less, and take up less room than pipes capable 
of conveying an equivalent power, and they interfere less with the 

tructure and disposition of space in the chip. It has been objected 
against them that faults in cables are not so easily found as in the 
case of steam pipes, but if the cables areoriginally watertight, and 
are led about the ship from point-to-point junction or fuse boxes, it 
is not difficult to isolate the sections one at a time and locate the 
fault rapidly. Ifa fault exists, when it is found it can be repaired 
much more expeditiously than a leaky joint or other fault in pipes 
can ke, especially steam pipes, which have to be allowed a long time 
to get cool before they can be handled. Further, if it is not con- 
venient to repair a cable fault immediately, a temporary length 
of cable, not necessarily of the same size, сап be run in and the 
faulty section disconnected. This cannot be done with pipe systems 
of distribution. | 

. American writers point out two other disadvantages attending the 
use of steam-pipé system of distribution—(a) that the steam pipes 
heat the living spaces to an uncomfortable extent, (b) that pipes 
exposed to the effects of shot and ehell are likely to be injured in 
action, and to lead to the demoralisation of the guns’ crews. Neither 
of these considerations apply to modern Britieh ships Steam pipes 
do not pass through living quarters Pipes to the steering and 
capstan engines pass through certain storerooms below the protec- 
tive deck, büt these are so chosen that the heat is unobjectionable. 
As regards the pipes to the deck hoiste, which are exposed, they are 
usually led up the stokehold fidleys amidships, and are provided with 
valves below by which they can be shut off from the steam main in 


time of action. | 
e | (To be continued). 


ON DISTANT ELECTRIC POWER TRANSMISSION.* 
BY PROF. GEORGE FORBES, F.R.S. 


Your President did me the honour to invite me to read a Paper on 
the subject of the distant electric transmission of power, to which J 
have devoted much attention during the last ten sears. From the 
remarks he made at the time, it seemed to me that what he most 
desired was a description of the works of this character which have 
been established in different parts of the world, with the object of 
provoking a disctission on théir various merits and defects by 
members of the Institution. I regret that to myself it seems unde- 
sirable that anyone should give to the Institution descriptions of 
works carried out elsewhere if he has not au intimate personal prac- 
tical knowledge of the works; but in view of the fact that the dis- 
cussion of this Paper may bring out information from those who have 
actually had the handling of such works, I have yielded to the 
President's wish to a certain extent. The first part of the Paper 
is devoted to the description of certain selected transmission 
plants, each one put up by a different contractor, and each 
one having some special point of interest. But I must freely 
confess that the only one of these of which I have that intimate 

ractical knowledge which enables one to judge on the merits or 
defects of a scheme is the plant at Niagara Falls, the plans for which 
were prepared by me in 1890 and carried out between that date 
and 1895, and the actual working of which I have thoroughly inves- 
tigated up to the summer of 1899, by a study of the journals, 
log-books, and complaints from consumers about faulty supply. 
Concerning the other installations, I have had to make use of the 
printed descriptions appearing in technical and other journals, which 
are always liable to mislead, especially as to the satisfactory nature 
of the supposed uninterrupted supply of power. 

The second part of the Paper deals with some of the problems 
that face the consulting engineer in his attempts to introduce the 
highest economy, especially in the transmission lines, as this is 
the most important part when the distances are great. To these 
sections of the Paper some words have been added to give a general 
view of the methods in use by different contractors, Hitherto manu- 
facturers and contractora in this country, having few great water 
powers in Great Britain, have neglected to attempt the supply of 
suitable machinery for other parts of the world, and run a risk of 
being passed over entirely in the future as they have been in the 
past, when tenders for the electric utilisation of water powers are 
asked for; it is perhaps wrong to say that they have been over- 
looked, and more just tosay that they have refused to undertake such 
work. І venture to put forward the opinion that this is unwise, and 
I trust that the immediate progress that we expect in the trans- 
mision of power generated in the neighbourhood of coal-pits, will 
lead the manufacturers of this country to appreciate the large field 
that is opened to them abroad for the utilisation of water power. 

If this be done I believe that British manufacturers may work 
upon new and independent lines, and that they will have a large 
outlet in our colonies and other parts of the world ; because, out ot 
numerous tenders that have been submitted to me for the transmission 
of power from waterfalls, none of the foreign firms who have tendered 
seem to me to have started on the best lines for making such a work 
successful and absolutely free from interruptions. 

If our manufacturera, owing no doubt partly to the fact that their 
hands are full, have been unwilling to undertake these great works, 
while foreign firms bave been making a splendid start, it must be 
allowed that the want of progress in our colonies is aleo largely due 
to the timidity of our financial men. [t is not in this country that 
you would have found men with the boldness to risk their capital in 
transmitting and distributing electricity for power purposes,at a date 
(1890) when there was only one example of such transmission and 
distribution—viz., in a small village near the frontier of France and 
Switzerland. Nor would confidence have been placed by them in an 
electric transmission by means of alternating current, at a date when 
there was not a single alternating-current motor in commercial use, 
nor in the advantages of lower frequency than any which had been 
thought of пр to thatWate (1893), when nine-tenths of the members 
of this Institution who rcse to discuss the question condemned a 
frequency of 25 periods per second as impos-ible and extravagant. f 
Our capitalists are too apt to say that such things are too experi- 
mental, when any step is taken to improve methods. Yet the 
capitalists in America who undertook to utilise the Niagara Falls 
did all these things—they made a commercial and engineering success 
of their works, and have been imitated in their methods all over the 
world.t | 

* Paper read before the Institution of Electrical Engineers, April 26. - 

t The unqualified success of the low frequency of Niagara Falls has now, 
however, converted even former opponents, and this Institution passed a 
recommendation last year that a frequency of 25 should be a standard for 
power transmission. | 

+ The only financial group who ever in this country showed such 
boldness in electric mattera was the bard of men who realised that 
Ferranti's brilliant views were right, and who started the London Electric 
Supply Corporation. 
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Attention must now be drawn to a few of the most interesting cases 
of using electricity for developing the power of waterfalls. 


1. Of the various plants for tranemitting electrical power from 
waterfalls, one which derives its chief interest from the greater 
distance to which the energy is transported, is in South Californfa at 
San Bernandino and Los Angelos, carried out by the General Electric 
Co., U.S.A. The water is taken from the streams in the San 
Bernandino Mountains, and it is carried in canals and tunnels for 
about 21 miles. It develops power under the head of over 700ft., 
three-phase electric currents are there generated and raised by trans- 
formers to a pressure of 33,000 volts, and the current is transmitted 
over a distance of 80 miles to Los Angeloe ; 80 per cent. of the water 
conduit is in tunnel, and of the rest part is open masonry canal and 
the remainder timber flumes. There are 18 tunnels whose total 
length is 11,555ft., the longest being 2,074ft. There are 2,662ft. of 
wooden flumes, 167ft. of open masonry canal, 121ft. for a sand box, 
and 57ft. of reservoir and forebay at the head of the penstock. The 
water is taken from a point 3,422ft. above sea level, the power house 
being at a level of 2,670ft. ; the slope of the canal is 9°5ft per mile, 
leaving an available head of 728ft. at the power house. The streams 
ased are the Santa Anna River and the. Bear Creek. 

The best description of the civil engineering works is given in the 
Engineering News, New York, March 9, 1899: Pelton wheels are 

with a nozzle 33in. in diameter; the wheels are 82in. in 
diameter; the regulation is obtained by deflecting the nozzle from 
its most effective position as the load falls off: four such wheels and 
generators are in place ; the generators deliver current in three phases, 
and the revolving wheels carry 20 poles, the armature being external. 
Each generator delivers 1,000 H.P., running at 300 revs. and giving 
750 volts. There are 12 transformers, in banks of three, on founda- 
tions of steel beams and concrete, 30in. above the floor for the pur- 
pose of cooling by a forced air draught. Each transformer raises 
the pressure to 19,000 volts, making 33,000 volts between wires on 
the three-phase circuit, the star connection being used; three eighths 
of an ounce pressure is used, with blowers 280in. diameter, «ach 
requiring 3 H.P. "There are two three-wire circuits of No. 1 (B. and 
S.) copper wire, and the insulators are placed on the posts at the 
angles of an equilateral triangle. These insulators, over 6in. 
diameter, are bell-shaped, of glazed porcelain, and are bolted to the 
cross-arm. There are 44 posts to the mile of white cedar, from 35ft. 
to 65ft. high, with Sin. tops) At Pesadera the voltage is reduced b 
oil-cooled transformers to 2,200 volts, and the current is used to wor 
a synchronous motor which drives a direct- current generator of 
595 kw. At Los Angelos there are six 250 kw. transformers reducing 
the electric pressure to 2,200 volts, and four synchronous motors 
which drive generators for lighting with continuous current. The 
information which would be most useful as to the results of working 
this plant would be about the continuity of working and freedom 
from interruptions. Such information cannot be obtained accurately 
except by a prolonged stay at the spot, examination of journals, &c. 
I am unable to assist in this. 

II. The Snoqualmie Falle“ have been developed for transmitting 

wer to Seattle and Tacoma, by the Westinghouse Co., U.S.A. 
The ſeatures of greatest interest in this case are the use of the 
high electric pressure of 30,000 volts and the use of aluminium 
for the conductor cn the long transmission line. It is impossible 
ior any cne to know what success has attended these novelties, 
unless he were to examine not only the plant but the log-book and 
correspondence. Continuity of performance is of primary impor- 
tance, but we cannot tell from published accounts whether this has 
been attained in the present plant with 30,000 volts. Also we have 
not any means of knowing what success has attended the use of 
aluminium wire. In the development of the Snoqualmie Falls a 
vertical shaft has been dug 260ft. deep, 10ft. by 25ft., and the tail- 
Tace tunnel is 200ft. А 7it. Gin. steel penstock is in place, and there 
is room for another. The underground chamber for machinery is 
200ft. long, 40ft. wide, and 30ft. high. The k is connected at 
the bottom to a steel receiver 10ft. diameter, lin. thick, and 80ft. 
long horizontally, besides 60ft. length of pipe 7ft. 6in. diameter. 

There are four 1,500 kw. three-phase alternators at a frequency of 
45 cycles, and at 1,000 volts. e armature rotates, and is 8ft. 
diameter, and weighs over 10 tons. Laminated poles are cast into 
the field frames. Transformers of 500 kw. with oil insulation are 
used. Mesh connection (or A) for the three phases is used both in 
primary and secondary. Ав to the high-pressure transmission line 
of 30 miles, it is said that 33 tons of aluminium are used for going 
to Seattle and 34 tons for going to Tacoma, and that each route has 
two separate three-phase circuits with 30in. between wires, that the 
average span to Seattle is 110ft. and to Tacoma 150ft, that Nos. 1 
and 2 B.S. gauge and McIntyre joints are used. There is some dis- 
5 between the weights of wire used and the power that is said 
to be transmitt« d. 

The whole of the information here given is taken from technical 
journala, On this line the electric pressure has sometimes been 
raised to 40,000 volts when the 1 of brush discharge 
acquire considerable importance. is led Mr. Scott, of Pittsburg, 


* [See The Electrician, Vol. XLIV., p. 5 — Ep. F.] 


to his interesting experiments on this subject, published by the 


American Institute of Electrical Engineers 


III. The Paderno development of the“ Adda River for supplying 
electric energy to supplement that in use at Milan, a distance of 33 
kilometres, derives its chief преса! interest electrically from the fact 
that the energy is generated direct in the alternator at the compara- 
tively high electric pressure of 13,500 volte, the plant having 
designed and constructed by Messrs. Brown, Boveri and Co. The 
only other plant in the world which can be compared in this feature 
with Paderno is the transmission by the General Electric Co., 
U.S.A., from Mechanicsville to Schenectady, where both generator 
and motor are used at 10,000 volts without the intervention of any 
transformer. 

It would be interesting to discuss the hydraulic part of the work 
at Paderno, but it is advisable under present conditions to confine 
remarks as far as poesible to some of the electric details. Under the 
former head it may be said that the minimum flow of the river is 
taken at 45 tons per second. The dam is 150 metres long. The 
canal has a slope of 2 per cent, giving a velocity of 2°70 metres а 
second when the flow is the maximum allowed for. There are three 
tunnels, whose total length is 1,686 metres The open canal is 582 
metres. The total fall varies from 28:82 metres to 24 92 metres 
The total head available is constantly 22:85 metres, and the suction 
varies from 6 metres to 2 metres, giving a total power of 13,000 B. E. r. 
The type of turbines is horizontal axis, double. turbine to balance 

reesures, radial intake and axial outlet. Each double turbine 

evel 2,160 B H.P. at 180 revolutions per minute. A safety 
valve is provided. but is not required, as it was found, when closing 
the outlet of a fully loaded turbine in two seconds, that the pressure 
roee only 9 or 10 metres without using the valve. 

The dynamos are of the well-known Brown construction. Each 
is of 2,160 H.P. at 180 revolutions, and developes three-phase cur- 
rents. The armature is fixed and external to the revolving field, 
which carries 28 poles of steel with laminated horns. The poles 
are wound with copper strip edge-on. The diameter of the revolving 
field is 4:1 metres, and that of the whole machine is 5:14 metres. 
The exciter is in line with the alternator. The frequency is 42 
cycles per second, The normal pressure is 13,500 volts at the 
terminals, and the current should be 64:5 amperes per phase with an 
induction factor of 1, or 79 amperes with 3ideg. of lag. The 
efficiency in the former case is 95:1 per cent., in the latter 93:4 per 
cent The maximum rise of temperature is 280°C. The machines 
were deliberately tested at 20,000 to 21,000 volta, and it is said that 
accidentally they were caused to generate current at 30,000 volts 
without injury. 

The line consists of three independent three-wire circuits on two 
lines of posts 2 metres apart, the distance between any two wires 
of one circuit being 06 metre. The mean distance bet ween the posts 
of one line is 60 metres. The distance of the high-tension transmis- 
sion is 32,500 metres. The wires are of copper, 9mm. in diameter, 
the ohmic loss is 8:1 per cent. and the total loss із 11:7 per cent. for 
a lag of 37deg. A lag of 45deg. has been observed with a line on 
short circuit. Wurtz lightning arrestera are used at both ends of the 
line on two of the circuits, and Siemens and Halske horns on the 
other. At Milan the ure is reduced by Ganz transformers of 
350 kw., and transmission gives place to distribution- "The above 
statements of facts are on the authority of E. Vannotti, and were 
published by Le Genie Civil, Paris. 

IV. The Rheinfelden plantt is here mentioned to allow of dis- 
cussion on it, and because it is the most successful development of a 
low fall on the general lines of the Niagara undertaking. lt 
resembles Ni in using a vertical shaft for turbine and 
dynamo. It differs from Niagara in having four different types of 


e some giving continuous, and others alternating, current. 
e turbines are by 


er Wyss, the dynamos by Oerlikon, and the 
1 Elektricitäts haft. The hydraulic works are à 
model of good work, which I constantly kept before me when plan- 
ning the work to be undertaken on the Nile Cataracts for the Egyptian 
Ber h full d I would devote 

were attempti ere to give escriptions, I wo evol 

much s to this exellent Gostallation: Many members of this 
institution have, however, inspected the plant, and every engineer 
who wishes to master this branch of our profession is obliged to read 
the most admirable description published at Berlin (Die Kraftiber- 
ic fa a Werke Rheinfelden). 

. In a Paper dealing with transmission schemes which have been 
carried out, the Genoa continuous-current piani deserves great 
attention. Here water power is available. The turbines are con- 
nected by insulating Raffard couplings to insulated dynamos, which 
are electrically connected in series. Thus 6,000 to 8,000 volts are 
delivered at (anos to work insulated motors, also put in series 30 48 
to attain this high electric pressure. In a scheme purely for trans- 
mission, and not for distribution, this method of using continuous 
currents has a great deal of merit, and I believe that we shall all 
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* [See The Electrician, Vol. XLII., рр. 255, 361 and 413.—Ep. B.) i 
t [See The Electrician, Vol. XLIII., p. 521, and also Vol. XXXVIIL, 
p. 716.—Ep. F.] 
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agree that we owe a debt of gratitude to M. Thury for the way in 
which he bas worked out the method at Genoa and elsewhere. 
full account of this work has been published, and deserves the closest 
attention. I could mention cases which have come under my own 
notice where this system with continuous currents would give better 
results than the Niagara system with alternating turrente. 

VI. Having satisfied your President's wish and put forward as a basis 
of discussion some of the plants in different parts of the world, with the 
actual working of which I have no practical experience, it is a pleasure 
now to turn to the work of the Niagara Falls Power Co, concerning 
the working of which I may be able to supply useful information. 

I do not propose here to give a full account of the machinery which 
we have made use of. It has been well described in the American 
Electrician for January, 1900.“ It will be better to pass lightly over 
this part, and devote more attention to the lessons to be learnt from 
the five years of working. "This plant derives its chief interest from 
the following facts : (1) It was the first place except Oyonnax where 
a echeme was started on for generating electricity at a waterfall, 
transmitting it to a distance, and distributing it to consumers for 

wer; (2) ft was and is the largest project of the kind ; (3) It was the 

rst case of using the alternating current for power commercially. 
(4) It was the firat case in practice where the commutator for con- 
tinuous currents was placed at the distant end of the transmis- 
sion line; (5) It was the first plant to adopt lcw frequency ; 
(6) AM the generators are of the same size and pattern ; (7) The 
Niagara system in its general features has been adopted 
in almost every subsequent electrical development of water 
wer. The principal feature of the dynamos is that the shaft is 
vertical, and that the revolving field has its poles external to the 
armature. Inthe original drawings and specification issued to manu- 
facturers a circulation of fluid for cooling the armature was provided ; 
the poles were wound with copper strip and mica insulation, and not 
with wire; and there were no bolts on the outside ring to create undue 
air friction. I allowed the first three dynamos to be built without 
these features, but the last seven have had them reintroduced. 

The transformers at the power house are the first ever made of 
great size, and also the first made with great attention paid to cool- 
ing by air.blast or oil Those by the General Electric Co. are 
1,250 H.P. Those by the Westinghouse Co. are 2,500 н.р. For the 
factories within half-a-mile a subway is used, which I built of con- 
crete. For the new Carbide works a “Camp” conduit, like our 
* Doulton” conduit is used with 10,000 volts. For the Buffalo 
transmission bare overhead wire cables are used. 

The Aluminium Co. had great trouble at first with the rotary 
transformers used for commutating the current. These were, I 
believe, the firet machines of this class ever ordered for commercial 
use. The Mathiessen Alkali Works have 11 such machines, with 
one induction motor for starting the middle one. The others are 
started from this by temporary belts. They have no hunting, no 
sparking, and no grooves on the commutators, Hunting is prevented 
by a modification of the Leblanc cage on the poles. Each machine 
has six poles, and sparking is 5 by connecting together 
metallically all the commutator-bars which are in the same phase. 
To prevent grooving of commutators the shaft is free to move axially, 
аф motion js given to it by an electro-magnet and spring, the 
current for the electro-magnet being periodically interrupted by 
clockwork mechanism on the wall. 

The Carborundum Co.s plant is chiefly interesting for the 
adjustable transformers, which allow very large variations in the 
volts and current. These have often been described in technical 
journals. This service could not have been given had we adopted 
three-phase alternators, and the rotary transformers would not 
have succeeded but for our low frequency. In the new works of the 
Carbide Co., 10 Wegner transformers, each of 2,000 H.P., were 
being put in when I was last there. This plant is interesting from 
the fact that the serious short circuits frequently occurring in the 
electric furnace can be satisfactorily dealt with. 

Passing over other matters concerning which a volume might be 
written, it will be well to say a few words about the transmission line 
to Buffalo. The chief peculiarity of the Buffalo transmission line is 
that ee currents are used, though generated in two phases. 
I very much preferred alternators of two phases as being more easily 
tested and attended to, and as giving a more useful 8 For the 
transmission to Buffalo I had no great preference for one over the 
other, but I found that we should [e better served by yielding to the 
wishes of the contractors and putting in Mr. Scott's ingenious arrange- 
ment for changing from two-phase to three-phase. Fig. 1 shows the 
connections. 

There were six bare cables on one cross-arm of the posts all the 
way from Niagara to Buffalo, but this arrangement is to be altered. 
From Niagara to Terminal House, Buffalo, is 25 miles. 
From Terminal House to Railway House is 2 miles. 
From Terminal House to Lighting House is 4 miles. 
From Terminal House to 3 Sub-stations is 44 miles. 


+ [See The Electrician, Vol. XLIV., pp. 617, 653 and 775 ; also Vol. XLIL, 
pp. 965, 596 and 601; and for a previous Paper by Prof. Forbes, The 
Electrician, Vol. XXXII., pp. 70, 98, 119, 181 and 194.— Ep. E.] 
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The full-load inductive E. M. F. is 15 per cent. of the whole. At 
some stations the current leads the E. M. F. instead of lagging. The 
Buffalo cables are three insulated lead-covered cables in a pipe, and 
the capacity of each is 0°55 m.f. per mile from copper to lead. 
The conductors on the transmission line are 0 6in. diameter, 18in. 
apart half the way, 36in. the rest. The posts are 75ft. apart. 
The top cross arms are 30ſt. above ground. The posts are Sin. 
diameter at the top. They are not strong enough for the weight 
and are bent badly. Originally a barbed wire ran the whole dis- 
tance over the conducting wires. After the snowstorm of Dec. 4, 
1898, it was removed. It was grounded at every second post. 
Having looked carefully into the cause of every interruption of 
electric supply tbat has occurred in four years, I have to say that 
nota single electrical trouble has occurred that might not be pre- 
vented in any similar plant laid down in future. 

In this brief reference to the work at Niagara Falls many features 
of considerable importance must be omitted ; but I should like to 
draw attention to the ingenious automatic cut-outs with the intro- 
duction of which I had nothing to do, and which I am therefore free 
to praise, as they have been of the highest value in preventing inter- 
ruptions of supply on the Buffalo transmission. The electro- 
magnetic arrangement, which comes into play when excessive current 
passes due to a short circuit, merely serves to start some clock 
mechanism which after a short period cuts out the line if the excessive 
current is still passing. On the Buffalo distribution these auto- 
matic cut-outs are set so as to act after one or two seconds ; at 
the Buffalo end of the transmission line after three seconds, and 
at the Niagara end after four seconde. Thus a short in Buffalo cuts 
out the distributing lines, and no others. At the Terminal House, 
Buffalo, it cuts out the supply mains, but not the transmission line; 
and at Niagara, if a short last four seconds, the supply to the trans- 
mission line is cut out. | 


TWO PHASE 
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THREE PHASE 
Fic. 1.— Sketch showing transformation from two phases to three phases. 


Another ingenious appliance at Buffalo is a motor supplied by the 
three transmission cables, so balanced that the motor will not move 
сер when the balance is destroyed by an earth or short circuit on 
the line, when its motion removes the defective line, or switches 
the whole load on to the other line. 

There is à practical matter regarding the regulation of the tur- 
bines which deserves notice. At the period of my last inspection 
Buffalo was supplied by two dynamos. Now the first three turbines 

ut down were 1egulated by a purely mechanical governor; the 
ater ones by a more sensitive electrical governor. It is found in 
practice that the supply at Buffalo is moet steady when the two: 
turbines driving the dynamos are regulated, one by a sensitive, and 
the other by a coarser governor. 

In conclusion of these remarks about the Niagara-Buffalo trans- 
mission it may be interesting to mention a few of the causes of 
interruption of the current. Some of the Italian workmen stole 
copper wire. They were put in prison. Whereupon their relatives 
short-circuited the wires Boys threw chains over the transmission 
wires to watch the sparks until the detectives caught them. Short- 
circuits or earths have also been caused by fumes and carbon dust 
deposited on snow on the insulators, by fourth of July rockets, by 
s:eet, by lightning, by careless workmen, by rats. Interruptions have 
occurred by overload on rotary transformers, by attendants using 
switches wrongly, by lightning arresters, by bad switches on con- 
sumers premises, by accidental fire, by ice blocks on the canal 
headrace. Insulators are a temptation to the owners of revolvers, 
but this trouble has not existed at Niagara so much as in Switzer- 
land. These are only extracts from the nearly complete list which I 
made out from four years’ working. 


(To be concluded.) 
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ELECTRICITY WORKS ACCOUNTS, 


Brighton Municipal Electric Supply Works. 


From our table summarising the accounts of the Brighton 
undertaking for 1899 it will be noticed that the excellent 
results of the preceding year have hardly been maintained 
either in respect of increase of business or in economy of 
working. In the latter sense the retrogression has been very 
slight, and has been due to extraordinary expenditure. The 
rise in the aggregate costs of 0'12d. per unit has brought them 
up to 1:8d.—a figure still most satisfactory, even in view of 
the large output and the increased load factor of 16:6 per 
cent. with which the undertaking was blessed last year. The 
fuel charge has diminished, and stands at what is a most 
reasonable figure for a town situated as Brighton is in respect 
to a coal field. If there are any items which seem a little 


high to us, they are those of wages and repairs and main- ; 


tenance at the station, but management and property charges 


present practically the same satisfactory figure that they did 


in 1898. 

The reduction in the tariff has had its due effect on the 
revenue, the total from all sources being 3:064. per unit or 
2:944. for supply for lighting, public and private. Again, in 
view of Brighton’s situation this is an excellent result, and 
will stimulate the progress of the undertaking in the matter of 
lamp connections, the increase in which last year fell to 
19:7 per cent. The increase in the output was also not 
so great as in 1898 being only 21 per cent. Considering 
the order of the output in relation to the size of the town it is 
surprieing to find the progress in lamp connections so well 
maintained as it is. 

The load factor shows a gratifying increase from 15:4 per 
cent. in 1898 to 16:6 per cent. last year, the maximum 
demand on the mains (selling load) being 1,962 kw. in 1898 
and 2,206 kw. in 1899, while the maximum load reached was 
2,376 kw. in 1898 and 2,538 kw. last year. 

In the original accounts, under the headings ‘Street 
lighting installations and ‘ Attending public lamps and 
repairs, including materials supplied," there are items for 
1898 of £966 and £93,497, and for last year of £157 and 


£4,350 respectively. These charges in the expenditure are 
exactly balanced by similar figures in the revenue, in addition 
to the sums accruing from the charge per unit for supply for 
public lighting. We have allowed the amounts stated to 
vanish from both sides of the account, so that as our analysis 
stands the costs and revenue are directly comparable with 
concerns where the arc lighting would have been by 
private consumers. If the items had been included, the total 
revenue, instead of figuring at 8:48d. in 1898 and 8:061. per 
unit in 1899, would have come out at 8°77d. and 8394d, 
while the total costs, instead of being 1:684. in 1898 and 
1:80d. in 1899—as shown in our table—would have stood at 
2:025d. and 2:14d. respectively. 

We learn that items of unusual expenditure out of revenue 
were—alteration to buildings, £200; renewal of accumulators, 
£170. These, with the increased cost of labour, are chiefly 
accountable for the slight advance in the costs, and more 
particularly the two items which were referred to above as 
appearing high. 


The Eastbourne Electric Light Co. (Ltd.) 


Although we are again able to record material progress in 
the year’s results of working of this undertaking, its position 
is still below what might reasonably have been expected ofa 
concern of such long standing. Both the costs and the 
revenue continue to stand at figures above what they should 
be, even considering the disadvantageous situation of East- 
bourne in respect of cheap fuel supply. 

Last year the lamp connections were increased by 18:6 per 
cent., while the output reached 857,585 units sold, or about 
16 per cent. above that of 1898. In view of the high price 
per unit, it is somewhat surprising that the business continues 
to increase at the rate it does. 

The load factor here is above the average, in 1898 it was 
11:8 per cent. and last year 11:8 per cent. 

Among the costs, the “ management and property charges” 
per unit are very moderate, but all the generating costs, 
except “ repairs and maintenance at stati^n," still stand at high 
values, although they have been reduced. 

The sale of the undertaking was completed on Jan. 1, since 
which date the concern has been under municipal control. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. s 1900| Kingston-on- Thames (Mun vou 91, 1999 
Ayr (Municipal)............ Sept 22, 1899 | Lancaster (Municipal)...... an. 19,1900 
Bath (Municipal) .......... April 20, 1900 | Leeds (Municipal).......... ‚ 1800 
ord (Municipal) May 19, 1899| Leloester (Municipal) ...... Jan. $6,190 
Belfast (Municipal) ... ....8ep » „ | Leyton (Muni ан 5 1890 
Ingham (Company)... Sept. 16, % | Liverpool (tenia pal). bassa June 9. 
Blackburn (Municipal) ...Jan. 19, 1900| Londonderry Mamlelpaiy Fob, n 1900 
ak pool (Municipal) Sept. 29, 1849| Manchester ( шора ). к 
Bournemouth (Company) . April 28, „ | Newoastle and Distr oj Oot » 
Bolton 1 —— WAR 94, „ енсе. -ароп- тоо ) Avril it " 
Bradford (Municipal) ...... 1. si Northampton (Mon. Musfelgah Des. 15, „ 
Brighton (Municipal) ...... M 1 Company sss. ) ..Oct 90, T 
Bristol (Municipal) .. .July 14, .. Nov. 17. „ 
Brompton Kensington (Co. ju $3, 1900 Notting i dos ny) .... Mar. 16, 1900 
Burnley (Municipal) ...... 25, 1820 Nottingham ( ad ..July 91, 189) 
Barton-upon-Trent (Mun.) Aprü 21, „ [Oldham (Municipal) 1 
Bury (Municipal) .......... t. 22, , ord ( 9 rn April 13, 1000 
Cambridge (Company)...... April 18, 1920 Pontypool ( (Company) May 5,18) 
Cardiff (Municipal) ........ 15, 159) | Portemouth (Muni July 14 » 
Charing Cross (Municipal).. Mar. 9. 1900 | Prescot (Company) ........ Deo. 8, u 
Chelsea (London) 1 . ar. 23 Preston (Company) ........ бю 29, „ 
Cheltenham (M unici .. Nov. 10, 1899| Reading (Company) 13, „, 
Chester (Munioi une 23, „„ Richmond (Company)) 18, » 
City of London ( ompany). May 13, „ Salford (Municipal) Feb. 23, 1900 
Clerkenwell (Com Ап 18, ., | Scarborough (Сот Nov. 8, 1899 
Coventry AD Jt 23, 1900 |St. Helens ( саара" . Dec. 8, 
orani unicipal)........ Feb. 9, „ St. James & Pall Mall (Oo.). Feb. 16, 1909 
AEA Er . . Jan. 26, t St. Pancras (Ves estry) 6 6 % „% %%„%„%ꝗbE— May 26, 
Dews r (Muni pel)...... Nov. 94, 1899 | Sheffield (Municipal) ...... Dec. 29, „ 
mpany) ........ April 27, 1900 Shoreditch (Vestry)........Oct. 27, „, 
Dundee (Municipal). 1M 12, i ишмар (Municipal) .. Nov. 10, » 
Eastbourne (Compan ) 2. Feb. 2, „ |Southport (Municipal. July 7, » 
Bdinb (Municipel .. Nov. 17, 1899 South Shields (Municipal). July 7,» 
Exeter (Municipal) ........ ; 5, 1895 Stafford Ar e: ..Dec. 29, „ 
Folkestone Company) .. .. April 27, 1900 Sunderland mont ij. July $$, „ 
Glasgow (Municipal) Sept. 1, 1899 Taunton (Munici pe) -. . June 16, „, 
Gull ord Com y) IN May b, [1| Tunbridge Wells Sept. 1, oe 
Halifax (Munic ра) — July 21, Wakefield (Munic d) Deo. 1, ^ 
an m Ар . May 26, „ | Walsall (Munioipal).. „June 28, » 
Hampatead up — ug. 25, „ | Wandsworth (Com y) Aug. 18, , 
Hanley Маша ). eps » | Westminster Tan cipal) .. ..Mar. 9, 1900 
Harrogate (Municipal) . ‚ Oct 20, „ | Whitehaven (Municipal) .. „July 98, 1899 
Harrow (Company) ........ Windsor (Company)) Dec. 23, „, 
Hast'gs & St. e E 1000 Wokiog (Company) — Dec. 22, „, 
Hove (Co y) .......... Mar. 10, So TOT erian — Jane 80, n 
Huddersteld (Municipal) “2% S " той! lwich ch Company) РТУ 18, o 
ганой оо (Vestey).. .. .... 


Ape 5 бю 
nsi gton & Knightabr (Co. 51 Mar. 10 1509 Varmouth (M h (маара) Nor. 


` THE ELECTRICIAN, MAY 4, 1900. 


53 


——-—-—-—-—-—-—-————— lS ТТ x Dea pee acm . T 
EASTBOURNE. 


8 77 0 ——— 
е E go. ДВЕ 
. 


BRIGHTON. 


Corporation of Brighton. 
September, 1891. 


stamp duty. k After deducting £93 net for bad debts. 


£2,155 wes applied in aid of district rate, £1,455 being carried forward, 


[curr. trans, sub-stations). | 
5-wire with batts. combined with H.T. (alt.- 
Arthur Wright. 


|| The Eastbourne Electric Light Co. (Ltd.) 
1882. 


[and street boxes. 


| Н.Т. alternate-current with trans, in houses 
J. K. Bridges. 


l After deducting 4,497 paid to loan: fund ; of this £3,590, 


YEAR ENDED DEC. 31,1898. DEC. 31, 1899. DEC. 51,1898, DEC. 31, 1899. 
— — 
» an 1 am ver up; айлананы 2,648,701 3,206,623 308,037 357,585 
77 o . —»—»——-———— она 2,098.796 2,603,059 284,924 539,586 
» sold for public lighting, o == s= —... 549,905 602,584 25,115 18,000 
e 158,198 160,659 10,530 207,624 
UNITS SQLD PER 8C.P. LAMP CAPACITY .......... 26°5 244 194 151 
Maximum supply demanded 4444 1,962 kilowatts 2,206 kilowatts 510 kilowatts 516 kilowatts 
Number of public lamps... | 257 arc, 941 incan. 257 are, 1,027 incan. 25 are 25 are 
. A ui sup ous bus oth ain 2,065 410 400 409 
Connections to mains in 8-c.p. lama 108,560 129,95) 23,028 27,511 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 100,300 131,500 15.900 23,730 
CAPACITY OF PLANT IN KILOWATTS... s= == sa =en =e >= 3,210 4.210 510 760 "-— 
Per kilowatt Per kilow: Per kilowatt 
CAPITAL— . Total | capacity, | Total capacity. | Total. | Capacity. | Total | “capacity. 
AUTHORISED (TOTAL) mm me mas wes mon mme — — —..-— me — 290,881 £906 [£354,881 £843 £50,000 £98 £50,000 £658 
S —— — — >m — — эш каш edm mem шш „шй nom ni — nil — 50,000 98 52,000 i 
Loan Feoi Debenture charges) | 290,881 90˙6 $54,881 84:3 — — — — 
КАНГ О K 998166 695 273,155 64:9 53,605 | 105 53,605 706 
———————————— nil -- nil — 25,105 49:2 25,105 550 
Loan (including Debenture charges). | 223,155 69:5 273,155 | 61:9 28,500 55:9 28,500 57:5 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 67,726 211 81,726 | 194 — ~- — = 
Share unissued) t——————— emi ай ана bon nil — nil — — — — — 
r zu sqm su» umm ot) piis pais $0 cm nil —- nil — -— | — — — 
Loan (including Debentures) „m 2 67,726 211 81,726 19:4 — — — — 
911. 2˙99 9.611 2:28 TU NE = a 
RESERVE OR SINKING FUND ..............-.—.-.-..| 21,985 6:85 33,856 8°04 3,250 | 6°38 2,924 3°85 
DEPRECIATION FUND —— 6,038 2:16 4,881 116 3,391 6:65 3,311 4:36 
EXPENDED (TOTAL) ). | 237,987 741 | 290,930 691 57,53 113 63,247 832 
Lands and buildings. ee 36,399 11°3 56,482 8°66 7,726 151 8,025 10:6 
( 89,861 28:0 117.178 27:8 29,019 86˙9 55,585 45:9 
102 499 31˙9 127,973 30˙4 14,020 27:5 15,053 19:8 
Miscellaneous ......... — vas oan oas san aas oan oas ous oas s o > 9,228 2˙87 9,2979 2˙21 6,773 | 15:3 6,715 8°91 
BALANCE OF CAPITAL ACCOUNT... | — 14 832° —462 1 -17,775° – 422 -8933«| -772 — 9,642% |! -127 
REVENUE— Total. Per unit sold. Total. Per unit sold Total. Per unit sold] Total. Per unit sold. 
TOTAL poena neces neers s ms nat .—.———.— | 037,831 88 £40,857 3°058d. 29,449 7 354d. £11,345 7 617d. 
Revenue from supply mem mmm san adas 51,9324 d. 25,264" 26424. 8,140 6°340 l. ,906 6°648d, 
" ИСОИ #6, 2: ооо omnee omios stat out ot 948 | 0 9864 1,122 0*084d. 307 0°239d. 332 0:2234. 
» eee „азе omen oem ooo 4,751* | 04294. 4,010: 0:302d. 752 0:535d 714 0°479d, 
Е 8 of es 3 — 0d ces элй can ооч ооч 200 0°018d. 411 0°031d. 42 0°033d 335 0:225d. 
— 21 | 0:002d. 21 0°002d. 207 0'161d 59 0:0404. 
EXPENDITURE OUTO OP REVENUE— | 
e .. — | £18,542 1'680d. | £24,065 1.800d. £4,874 3°793d. | £5,267 3 5864, 
WORKS СОВТВ............................................. | 14606 |  l'324d. | 19254 | 1441d. | 3809 | 2964d.| 4144 | 27834. 
Generation of deotricily п... ee 1'199d. 17,270 1:292d. 3,192 2: 48 M. 3,650 Sd. 
Fuel (including cartage, &c.) . 1,104 0:644d. 8, 331 0°623d, 1,717 1°336d 2,065 1°386d, 
Oil, waste, water, stores „e. sæ. se. s= so sarsa oms ner sa so 952 0:086d. 1,213 0:091d, 214 0°213d 304 0°204d, 
Wages Bd station ....—. . — 3,424 0°310d. 4,460 0:5344d. 950 0°740da 1.096 0°736d, 
Repairs and maintenance at — (eh idi hey ont ыд iat 1.744 0:158d. 5,266 0:2444d, 251 0°195d 185 0:1244. 
Distribution ет —. ou bead pecs medics 1,382 0: 125d. 1,084 0'149d. 498 0:388d 898 0:26?d. 
e 626 0:C57d. 858 0:0644, 225 0°175d 238 0:160d. 
Repairs, renewals of mains, &...... 756 | 0°0694. 1.126 0:081d. 214 0:218d 160 0:1074. 
. оаа eere — — — — 119 0093d. 96 Od. 
3 0000000009090 000 000940 009000000 090 90000 Poo ome oos — — — — | 119 00934. 96 0 0644. 
MANAGEMENT AND PROPERTY CHARGES............... 3,934 0 357d. 4,811 0:360d. 1,065 0:8304. 1,123 0°754d, 
. — eoe ene oai oon Pon emt oo ret eh mo cesses 1,209 | 01104. 1.001 | O-082d, | 301 abi жэ [ 8 
Management п... ооо sat ee oas oos ꝗ cen sos ee 2725 02474 8,720 | 02784. 764 (05954. 852 0d. 
e nee ee ves ene 1,932 0:175d 2,619 01964, 513^ 0°399d. 512 | 05634, 
BEN Ee eee 234 0:0214 580 0˙028d. 44 0 034d. 61 000414. 
Establishment charges „................................ 417 0°038d. 391 0°029d. 78 0*0614. 154 | 0*090d. 
Law charges, &c. III IIT 1427 0:013. 3307 0:0254. 129* | 0:100d. 155* | 0:104d. 
| 3 mean | mean to mean % to mean 
FINANCIAL RESULTS— Total. |cap.expnded| Total. |оарехртаә| Тош |capexpinded| Total. eib ep nden 
WORKING PROFIT FOR YEAR ............... ommes | £19,289 8:57% | £16,700: 631% £4.574 8 24% £6,077 10:06% 
Sum carried to Depreciation Fund.... 86 0:384% 170 0:054% 400 nil Si 
Sum carried to Reserve or Sinking Fund. 6,254 2:917 8,099 5:067 nil nil — 
Net interest on loans (incl. Debenture Spee ss 5,844 2:597/ 7,145 2:704 1,570 2' AT: ГА 1.584 2'62% 
BALANCE FROM LAST АССООМТ....................... 2,864 1° 2775 6,802 2:517, 451 0: 812°/ 1,121 L 86 / : 
BALANCE AVAILABLE РОБ DISTRIBUTION, & 8,891 395% 3,590 1367 3,676“ 6:627; 5,6147 92 29% 
D TAr EEEE тъз — — — = те? 22 
— DIVIDEND . ͤͤ— — є -- — — | — 1237 — 1257 = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 49:07 58:97 6% 46:4% 
Expenditure per kilowatt capacity ..........—-.—.—.—.- £5. 158. 7d. £5. 143. 41. £9. 11s. 2d. £6. 183, 8d. 
REVENUE PER KILOWATT CAPACITY ._.............. £11. 15s. 7d. £9. 14s. 4d. £18. 10s. Od. £14. 188. 7d. 
Expenditure рег 8-с. lamp сарасібу ...............-. " 3s. 84d. 33. 8d. бв, lid. 4s, 54d. 
REVENUE PER 8-C.P. LAMP CAPACITY Tr. 78. 62d. 6s. 24d. 115. 104d. 9s. 6:4. 
REVENUE PER 8-C.P. LAMP CONNECTED ons ia Sa o bL Td, 6s. 114d. 6s. 3id. 88. 2\4 е 8s. dor Р 
Price charged for lighting, per unit — 7d. to 114.2 7d. to 1d.2 Tha hd. 5 44. 
Price charged for power, per unit, s,s. ses... sas sa næ sa s = ^ m $ 
Price charged for public lighting... E e 7d. to 14.2 By contract. | £30 per lamp per ann. 
BRIGHTON.—REMARKS-—a Being premiums on stock. b Includes £1,237 to purchase of patents, £1,4;  EASTBOURNE.- REMARKS-. a Over-expended. b Ia. 
engineers commission, and £5,000 "to urchase of un: бизар of the Brig hton Electric Light Co. FÜNGES clusive of directors’ remuneration. К: Inclusive of 
expended. d 820,985 units at 70. and 1,277,811 at 1Jd. e 56,475 units at 74. and 44 3,430 at lid. f Inno £134 auditing £17 and insurance £112. d Includes £421 
to insurance. g Оп“ W right system with I-hour Beall, h 976,339 units at 7d., 2,769 at 11d., and 1,624,931 units | premiums on preference shares. e Includes insurance 
at Id. 161,152 units at 7d. and 541,432 at 1d, j Includes £137 to insurance and £180 registr ati: m cf stock and £14? and auditing £l4. / 74d. for first two hours, 4d. 
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PROSPECT AND RETROSPECT. 


The country is on the eve of an industrial crisis. The 
moment is at hand when Parliament will have to decide 
whether the United Kingdom is, or is not, to be blessed with 
the advantages accruing from a widespread supply of really 
cheap electric power. In view of the industrial and social 
im portance of cheap power, and taking into consideration the 
national character of the issue, we feel justified in 
describing the impending Parliamentary decision as one 
that constitutes a national crisis. At the present moment, 
some six bills relating to schemes of unusual magnitude 
for the supply of cheap electric power are entering 
the committee stage of their progress through the House of 
Commons, besides numerous other bills relating to electrical 
undertakings of various kinds, which are in different stages 
of progress. Parliament has already recognised, in the Joint 
Committee which made its report in 1898, the principle ирой 
which depend the six schemes referred to—namely, that 
“ where sufficient public advantage is shown, powers may be 
given for the supply of electrical energy over an area 
including districts of numerous local authorities, and 
involving plant of exceptional dimensions and high volt- 
age." The Committee further thought that undertakings 
of this character may properly be authorised on conditions 
differing in some respects from those imposed by and under 
the existing Acts.” Since this enlightened report was made 
Parliament has seen fit to throw out more than one bill based 
upon that principle; and as yet it has never affirmed its 
adherence to the principle by the passage of any effective Act. 
Having regard to these Parliamentary precedents, and to the 
opposition which is being threatened by local authorities to 
the bills now before the House of Commons, it is of the utmost 
importance that publicity should be given to the real nature 
of the present issue before the Legislature. 

Let us look backward, for a moment, to the early dawn of 
electrical supply. The social and industrial possibilities 
of electricity were then ungauged; imagination painted 
them in rosy colours and magnified them into gigantic 
dimensions. The passage of the Electric Lighting Acts, and 
the advent of public electric supply as regulated by those 
Acts, were to usher in a new era of social and industrial 
civilisation—an Age of Electricity, in which all the unhealthy 
conditions of the age of steam power and gas light were to 
disappear. Cheap electric power for every existing purpose, 
and for a host of imagined new purposes, was to lighten the 
labours of the working class, brighten the conditions of 
home life, increase the earning power of capital and 
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labour, and generally to introduce a millennium of material 
civilisation. Twelve years have passed since the passage of 
the Electric Lighting Act (1888), but where is the new 
civilisation ? Where are the towns, the factories of which 
know no chimneys; the workshops of which are everywhere 
run by cleanly electric motors, in place of noisy and dangerous 
shafts and belting; the homes and retail shops and business 
houses of which have power “ on tap " so cheaply that manual 
labour is materially lightened, and unhealthy gas and oil 
engines have been abolished for ever? Cities such as this 
certainly exist, but not under the Electric Lighting Acts. 
they are to be found only outside the United Kingdom, 
in places where it is possible to take advantage of the 
best conditions for supplying electrical energy, unhampered 
by unwisely restrictive legislation. Within the territory 
controlled by these Acts sufficient growth of the industry of 
electric supply bas been effectively checked by the confine- 
ment of that industry within unnaturally small limits. The 
industry has never been permitted free expansion; cribbed, 
cabined, and confined within the narrow area controlled by 
some one municipal authority, it has been half.stifled and has 
never grown to full maturity. True, even within these limits, 
electricity has given considerable indication of its latent 
powers. It has everywhere proved itself the cheapest and 
altogether the best form of artificial illuminant; it 
has offered power to the small user on terms which 
many have been able advantageously to accept. But, never- 
theless, it clearly has not accomplished the results which 
a more free scope and a wider and more comprehensive 
arena would have allowed. For, the one fact more unmis- 


takably emphasised than any other by the past twelve years’ 


experience of electric supply undertakings is, that in pro- 
portion to the magnitude and comprehensiveness of any 
system of electrical supply, so is the lowness of the price 
at which that supply can be made without financial loss. 
The soil wherein electricity supply most thrives is one in 
which its roots may strike out beneath a large area, rich in 
& great variety of nutriment. In plain language, really cheap 
electricity is impossible unless the area of supply is extensive, 
and comprises such a variety of consumers that the supply can 
be maintained constantly at approximately its full-load rate. 
This is a fact of engineering; it has nothing to do with 
politics. Whether the reader be in favour of, or be opposed 
to, the political municipalisation of electrical undertakings, 
the great engineering principle stands firm: that in order to 
obtain the fullest advantages of electric supply, the area of 
supply must cover not merely one town or city, but many towns 
—whole counties, in fact; and within that area there must 
exist demands for current, not merely for lighting, but also for 
motor power and industrial purposes. Only in this way can the 
dream of an Age of Electricity have any prospect of being 
realised in this country. Succinctly, therefore, what is needed 
is that powers should be granted by Parliament for the 
construction of large systems of electrical supply, each cover- 
ing extensive areas and including many towns and villages 
within its scope. This much definitely settled, the question 
arises: To whom should such powers be granted? If it is 
urged that they should be granted to the local authorities, 
within the meaning of the Electric Lighting Act (1888), our 
reply is that each separate local authority controls far too 
restricted an area. Concerted action on the part of all the 
local authorities within, say, any county is conceivable, 
though it is doubtful if it would receive Parliamentary 
sanction; but, be it observed, local authorities have shown 
no disposition whatever to combine on this large scale— 
they are engrossed with their own rights to erect petty 


local systems of supply. Again, it may be thought that 
the County Councils might take up the business of supplying 
electricity over their county districts ; and doubtless it is open 
to any County Council to promote a bill to obtain such powers 
and privileges, but not one has yet done so. No, as usual 
it has been left to private enterprise to seek authority from 
Parliament to develop this new class of industry; and all 
that the local authorities have been content to do has been 
to present а solid front in opposition. 

Amazement at this attitude of our local governing bodies, 
towards a matter of such vital importance to the nation, is 
intensified when we consider the weakling arguments which 
are advanced in defence of their position. It is alleged, 
for instance, that the new schemes, if put into operation, 
would supply electricity so much cheaper than the local authori- 
ties can supply it that the local works would no longer bring 
in apy contribution for the relief of the rates. This is the cry 
of the man who says he will not work because he would then 
no longer receive parish relief. It is to prefer the muckrake 
of petty socialism to the golden crown of increased industrial 
prosperity. Let the rates take care of themselves, if so be 
every encouragement can be given to promote new industries 
and to increase those existing already! Another argument, 
equally fatuous and purblind, which is extensively advanced, 
is that the proposed schemes would create dangerous mono- 
polies. They would create no monopoly of any description, 
dangerous or otherwise. On the contrary, it is especially 
provided that each local authority shall have precisely the 
same rights as hitherto to erect works of its own on its own 
area. Local authorities have a free option to purchase 
cheaply in bulk from the distribution company, or to generate 
expensively in their own sweet way ; to their own ratepayers 
alone stand they responsible for their choice. Where is the 
monopoly in this? If any exist, it is merely the monopoly 
naturally acquired by the man who is willing to sell for a 
penny what no other mortal can make for twice or thrice the 
money. We repeat, there is no monopoly. Yet another 
so-called argument advanced in opposition is the outcry 
that it is monstrous for private companies to be allowed 
to break up public streets. The streets have to bo broken up 
anyway, and we have yet to discover that a local authority 
ever does it with less inconvenience to the public than an 
electric supply company does. But the point of the argu- 
ment ceases to exist, when we discover in the new schemes 
that all the alleged objectionable street-breaking is to be done, 
not by the supply company at all, but by the local authority. 
It is so laid down in the bills themselves. True, there is a 
wise provision that a local authority may, if it pleases, hand 
over this work and all the business of retail supply to the 
company; but there is absolutely no ground for the stump 
orator of any local authority to make such a clamour about 
the breaking-up of streets. Yet supine and indifferent 
ratepayers by the thousand are being lulled into uncon- 
sciousness of ihe true nature of the crisis by clap trap 
talk and inspired newspaper misstatements throughout the 
country. Local authorities have set their faces against the 
principle underlying these bills, and they are banded together 
to oppose it wherever it appears before Parliament. They are 
actuated purely by a selfish and narrow-minded determination 
to sacrifice every consideration of national welfare. rather 
than that their own pet theories of socialism should be set 
at naught, or that their own little schemes for local elec- 
tricity supply should be eclipsed by anything better adapted 
to the needs of the locality, and of the nation at large. 

May the hollowness of the pretensions of these enemies 
of industrial and social progress be exposed in time to 
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prevent the mischief they are plotting. It is the duty of 
every member of the electrical profession to thwart them 
in every possible manner. Conversely, it will be to his 
eternal shame and disgrace, if any member of this pro- 
fession should appear before the Committee of the House 
of Commons in order to give evidence against the principle 
involved in these projects. We hear that an eminent elec- 
trician—possibly more than one such—intends to give evidence 
against the bills. On a technical matter of detail it is possible, 
of course, that a consulting engineer might find reasonable 
ground for objecting toa portion of any individual scheme; but 
the nature of the objection should be most carefully explained 
to the Committee, and every electrical engineer who gives 
evidence should testify to the just claims of the schemes, each 
considered as a whole. Details of this character, moreover, 
need not destroy an entira scheme; they can be adjusted by 
the Committee without sacrificing the bill. Indeed, so entirely 
reasonable appear all the bills at present before Parliament 
that it should be an easy matter to get over any such technical 
objections that may arise. But even though one or two of 
the bills may unfortunately be thrown out, the passage of the 
remainder will be the signal for the inauguration of a new era 
in electricity supply, and one that will witness a widespread 
development of industrial and social electricity utilisation, com- 
pared with which the past twelve years of local electricity 
supply will be but as “a very little thing.“ 


NINETEENTH-CENTURY CLOUDS OVER THE 
DYNAMICAL THEORY OF HEAT AND LIGHT. 


The first Friday evening discourse after the Easter recess 
was delivered by Lord Kelvin, on the above subject, on Friday 
evening last at the Royal Institution. At the outset Lord 
Kelvin remarked that his subject was necessarily a sombre 
one. It dealt with the clouds which had hung over the 
dynamical theory of both heat and light ever since its 
inception, and which alone tended to obscure the great 
brilliancy and the perfect clearness of this theory. The 
theory was one, in that heat and light were both considered 
to be“ modes of motion, subject to the same laws as those 
connecting the motion produced in matter by a force 
acting on it. 

The first cloud to which he referred was that one which 
came into evidence with the undulatory theory of light, and 
was first dealt with by Fresnel in a letter to Arago, published 
in the Ann. de (‘himie u. Physik (1818). It consists in the 
difficulty of conceiving how, if the ether be assumed to be an 
elastic solid, as demanded by the undulatory theory, the earth 
and other bodies can move so freely through it. Young 
thought that the ether may be considered as blowing through 
gross matter, like ** the wind through a grove of trees.” 
Further investigation enabled us to add, ‘‘much more во,” 
and still in spite of this extraordinary mobility of the ether, 
and in spite also of the remarkably ingenious and delicate 
experiments of Michelson and Morley, in America, on the 
relation between ether and matter, leading to the result from 
which he (Lord Kelvin) saw no possibility of escape, i.e., 
that there is no motion of the ether relative to matter, he 
persisted in his opinion that matter does not move freely 
through the ether. 

The second great cloud over the dynamical theory lay in 
the Maxwell Boltzmann doctrine of the partition of kinetic 
energy. This cloud was now 30 years old, and was not yet 
dissolved. Maxwell himself was not absolutely convinced of 
the truth of this doctrine, and in his address to the Chemical 
Society (1875) openly expressed some of his doubts. Lord 
Rayleigh also, so recently as January, 1900 (Phil. Mag.), sought 
“ some escape from the destructive simplicity of the general 
conclusion relating to the partition of kinetic energy." The 
easiest escape was to reject the doctrine altogether, and to say 


that, in spite of its support by Maxwell, Boltzmann, Poincaré, 
Rayleigh, and by Watson and Burbury, the mathematics did 
not prove it. 

The discrepancy between theory and experiment is most 
strongly marked in the case of the ratios of the specific heats 
of various gases, and illustrated in the following table:— 


Ratio of specific heata. 


Substance. ы ids fa FFF 
According to M. B. doctrine. Found from expt. 
Air 1: = 1°2858 1466 
H, УЗ 1:42 
02 4 T lil 
Cl» н 1-52 
CO ji 1:59 
NO " 1:39 
CO, 1} 211697 1:52 
N20 " 1:551 
NH; li-llll 1311 


An absolutely true doctrine, Lord Kelvin thought, was 
first proposed by Clausius, according to whom the relation 
between the specific heats is given by the formula 


C, 3 whole energy of motion of centre of mass 

He had recently been occupied with a very simple case, that 
of the motion of a particle in a plane, or, say, a ball on a 
billiard table. But instead of a rectangular billiard table, he 
would suppose a triangular one to be available. If the 
Maxwell-Boltzmann doctrine were true, then, after a large 
number of impacts, the average kinetic energy in any two 
perpendicular directions must be equal. Since January he 
had worked out about 1,000 cases, and he was able to say, as 
a result of those calculations, that the Maxwell-Boltzmann 
doctrine was not true. In two typical cases, after 100 impacts, 
the average kinetic energies in two perpendicular directions 
came out to be 56 and 44 in the first case, and 58 and 47 in 
the second case. He held, therefore, that the Maxwell- 
Boltzmann doctrine did not hold for this simple case, and 
therefore that it was absolutely disproved. In conclusion, 
Lord Kelvin brought forward some considerations respecting 
the stryoture of the atom and the ether, pointing out that the 
ether must be truly imponderable, and quite outside the law 
of universal gravitation. ; . 


A CENTURY OF CHEMISTRY AT THE ROYAL 
INSTITUTION. 


Lecrure I. 


At the Royal Institution, on Thursday, April 26, Prof. J. 
Dewar, F.R.S., delivered the first of a series of four lectures on 
* A Century of Chemistry at the Royal Institution.” He 
began by referring to the centenary of the Institution, which 
had been celebrated last year, and suggested that these cele- 
brations naturally raised a spirit of inquiry and criticism as to 
how much his own predecessors did, and how much they had 
suggested and contributed to chemical science of to-day. There 
existed considerable interest at the beginning of the century 
relative to the wonderful discovery of the voltaic battery by 
Volta in the previous year. Many suggestions were made, 
and theories were proposed, to account for its action, and 1 
was remarkable that after a whole century of discussion aud 
investigation these were still carried on along the lines 
originally suggested by Davy. His explanation of the voltaic 
battery, both in its essence and its elements, still held good 
to-day. Again, in advanced chemistry scientists are still con- 
cerned with attempts to discover answers to the questions: 
What is solution? What does solution do? How does it 
act? How is solution related to the production of electricity ? 
These same questions, almost in the same form, were originally 
asked by Davy. 

Prof. Dewar next made some remarks on the genius of 
Davy. He considered him one of the most remarkable 
geniuses that ever lived. He was practically self-taught; he 


| had never seen any experiments made; all his scientific 
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knowledge and his very ingenious experiments were made 
from close study of the existing text-books. His early essay, 
so full of crude suggestions, learned him very much in 
the unsparing criticism to which it was subjected by the 
scientific world. It contained, however, the description of 
some very ingenious experiments, some of which the lecturer 
repeated. Thus his well-known experiment on the rubbing 
together of two blocks of ice in a closed chamber, in proof of 
the immateriality of heat, was described at this time, and thus 
anticipated Rumford's experiment having a similar object. 
Davy also described a second experiment, in which two metal 
plates were rubbed together, the heat generated being suffi- 
cient to melt a block of wax on which they rested. It was as 
a result of these experiments that Davy was led to enunciate 
his now famous theory that ** heat is a mode of motion.” 
Davy was next heard of in connection with his appointment 
as scientific adviser to the Pneumatic Institution, founded by 
Dr. Beddoes, of Bristol, in which capacity he personally 
carried out a number of very startling experiments on nitrous 
oxide and other gases, so dangerous in their character that 
the modern chemist marvels that he survived. In 1802, Prof. 
Hope introduced Davy to Rumford, the founder of the Royal 
Institution, who immediately procured him an appointment 
there. He first worked at, and lectured on, the chemistry of 
tanning, and also that of agriculture, in both of which 


departments he discovered and invented many processes, а 
number of which are employed even to the present day, 

It is, however, in connection with the voltaic battery, about 
which the minds of scientists were at that time much 
excited, that Davy was found at his best in devising decisive 
experiments and proposing suggestive theories. He showed: 
(1) two distinct metals were not absolutely necessary in the 
production of a current, but that two distinct electrolytes, in 
each of which the same metal is immersed, would act equally 
well; (2) a metal was not absolutely necessary, and that a 
non-metal, like carbon, in the presence of nitric acid was 
equally successful in producing & current; (8) water could 
be decomposed by a sufficiently strong electric current. This 
last experiment was suggested by the discovery of the electro- 
lysis of certain liquid solutions by Nicholson and Cruikshank. 
Davy’s experiments on electrolysis led him to ask the very 
important question whether they were the constituents of 
the same original particle which, after decomposition, appeared 
at the two poles. After much speculation and thought, he 
concluded that there was a migration," as it would now be 
termed, and that, as a result of this migration, the acid ” 
portion of this particle appeared at the one pole and the 
* alkali ’’ portion at the other. 


(To be continued.) 
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PROJECTED ELECTRICAL POWER SCHEMES. 


1. The South Wales Electrical Power Distribution Scheme. 
This scheme is for the distribution of electrical power over 


A number of bills have now reached the committee stage | the area indicated in the accompanying map. The area 
of their proceedings before the House of Commons relating to | comprises 1,050 square miles, and of this vast territory only 


schemes for the supply of electrical power in bulk over exten- 


164 square miles, that ів to say, ¿th of the total area, is at 


SCA . / dl ABER 
4 f э / 
— 1 - = MX P4 ! d 
Á— ь тте, 2 (lane and 
ym? \ Tredegar 5 1 
Г, — 1 i iron Works  ' AN \ 1 
Р; < 3 1 " «m 
i» * i - ^ O cy а \ 2 Biaen Afon r 
"m A Aa = f». “tron Works, | U 1 
i » KIDWELL Y a т. d. с^ MERTHYR "мт „ Ч Ab 1 $i ‚ “М - le j 
“< — Re nr ге “м AE м 
е д Cwynant гЁ) Blaengwrach Sif TYDFIL Os PE vd Mamhilad ! 
\ An > 7M Hirwann О эч, ER SON PX LN ` t O і — 
AUN М Works . ^ 7 * Sen n : , 2 \ { 7 
; „С Сарра! . x бару Brighai? КА, г PONTYPOOL; N 
£x \ u Dunraven Aberdare T a ^ ы ! ' ^ Ф, => Q } 
lan lac 7 - E , Colli ry 2 E 2 | П 1 ^ o. USK — 
. Ж. V ouem О O MAERDY N. n } л — | | 
О 5 + - p" Biywcorwg je .  Mountaln “Ss, * г f - 3 n і 
ríston teuer X NEATH — Ash A 1. i “1 „^7 fs Llanddewifach | 
: T Y ( Pa T = F 1 ) 
; 14 ,{ T V ies eae e $ : ; 
Q7" 41 Ж. Pe ы j tanwynao F Lianfallo . T t 
7 — y BRITTON FERRY Ж І О Y ^ Llanfiiangel,-;-. 
— me n x сузе» і % - S * (^B 3r. mis. a / 
чү ME i à E у. CAERDEON У, 
| + < à "AABERAVON / ip Maesteg ; è — PONTYPRIOD:Z!! - Md O * А 4 
* Wc i / tes -7 k Henl! " 
G О еМ © Liston E N Q, / у Works * ' х % Bedwa Te enllye 
"7 Penmaen Ji A A, À * Lengeinor + 1 . S QAO r N. NEWPORT 
On 93 S PAY ^ SA ` › . Ц ; / 2 EN * \ Machen T 2 ve - ON І 
q 7 — - ag ^ ^ "1 ZZ. em / we Me ` э i Y жы 
A men Абоз — ЖА : ^! i * Op ERPHILI Y yt 
т / A 4 MARGAM^ Ж S i | pe. E · = 59 ое 
ft : \ е , : WE ; = PP- 
\ B , / Lianhara te Se t 5 * 1 Liane / a - L^ 
T T users | „О... PALBANZRISSANT ! | j St Mellons „= - 
\ ‚б А, М ES . 9 \ et y 3 Ó. f 
NY — gf" LL : RRIDGEN * м b. " 4 4-7 
À Kenfig * *. BR 2 ЗЕМ ; "d ~, x: Pu 1 \ : 7 р 
\ > -). wn Llanharry Á M C Te Ш.А NDA ЕЕ" 
4 — f | . ] " p Е D UE 79 7 » Б / 
O > dE J É ELY W : UN oo 
Hal ра Tythegeton „/ ч 3 E. о БРЕМЕ f — * № 4, NL" ~ att 
ae 1 | v a E — es; / 
THE SOUTH WALES p s: Brides U "—  fCOWBRIDGE * {Ba CARDIFF У | 
N - * о VERIDGE Үү, : А2, 
ELECTRICAL POWER OISTRIBUTION COMPANY 3 * су рол а "- i Uandough *} Ау 
, : Wen ү - ] 
1 г m * Р * lia * = \ | 
MAP SHOWING PROPOSED AREA OF SUPPLY Qo , ЧО) 
Ааа есч 4 * QIPENARTH í 
I + t. Ma F 1 , | \, 1 
\ " ў 
| Generating Stations are marked thus 0 Local Authority Provisional Order only thus Q Qu BARRY | А: N 
| < NASH POINT Seer t y Гө , i LAVEROCK C. 
| (ова! Authority already supplying elcetrioítg thus EJ Prieate Company Provisional Order only thus N AA M. POINT M B < 
= д - 
. BARRY ISLANO Q \ — 
Private Company already supplying electricity thus. Main Roads thus rex є bx 


Privata Company already supplying electricity thus; A Prinoipal Railways thus 
(ae Staletery Powers) 


One ee PII 


give areas, in many cases involving entire counties. These 
comprise the following schemes :— 

. South Wales Electrical Power Distribution Co. 

. County of Durham Electric Power Supply Co. 

. Lancashire Electric Power Co. 

. Shannon Water and Electrical Power Co. 

. Tyneside Electric Power Co. 

. North Metropolitan Electric Fower Supply Co. 

At this stage in the progress of these important undertak- 
ings, it will be of interest to consider the main features of the 
various schemes. These are set forth in the following 
sections of this article. | 
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МАР or THE SOUTH WALES ELECTRICAL Power DISTRIBUTION Co.'s PROPOSED AREA OF ELECTRICITY SUPPLY. 


present supplied with electricity. The promoters of the bill 
are Sir W. T. Lewis, Bart., Sir John Gunn, and Messrs. 
E. P. Martin, R. Forrest, A. Hood, A. T. Walker, A. Keen, 
E. Ruffer, E. W. Richards, T. F. Brown, F. L. Davis, 
T. Webb, R. Jones, Mark Robinson, J. Cory, P. Morel, H. 
Radcliffe, L. Wood, J. H. Simpson, G. F. Insole, and W. H. 
Lewis; and the Directors of the South Wales Electrical 
Power Distribution Co. are Sir W. T. Lewis and Messrs. 
E. P. Martin, R. Forrest, A, Hood, A. T. Walker, A. Keen, 
E. W. Richards, and T. F. Brown. The capital of the company 
is fixed at £1,000,000, of which £750,000 is share capital and 
£250,000 debentures. Under the scheme presented in the 
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bill it is proposed to erect three electric power stations, viz., | than the above: less, in fact, than ld. per unit. The prices 


at Neath, Pontypridd, and Pontypool; and from these three 
stations there will be spread out an extensive system of mains 
for the supply of electricity over the whole of the area, which 
includes the entire county of Glamorgan and that portion 
of Monmouthshire which lies to the west of the river Usk. 
Within this area there are a large number of businesses and 
factories, &c., which might advantageously use electric power 
if supplied at a low price. Moreover, the area includes a 
very extensive colliery district enabling the generating machi- 


to be charged are to be regulated on the same principle as 
those under the Gas Acts, by which the company will have a 
direct interest in continuing to reduce its charges to tho 
consumers, the profits distributed being made to depend upon 
the price charged. 

This bill is drafted in terms which should prove acceptable 
even to the most ‘‘progressive” of local authorities. Auy local 
authority may, at its option, {ake power at wholesale rates 
from the Company and distribute to consumers within its own 


nery to be run at a very low cost as regards the price of fuel, ; area, or it may arrange with the company to undertake this 
Among the works which might be expected to utilise electric | business on behalf of the local authority. With regard to the 
power and which abound in this district are collieries, steel | powers to break up public streets, it may be stated that 
works, tinplate and copper works, quarries, railways, tram- | except where it is necessary to reach a factory the promoters 
ways, engineering and ship repairing works, industrial | seek no power to break up streets. Finally, the undertaking 


factories and chemical works. 
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МАР OF THE COUNTY or DURHAM E:LEcTRIC POWER Surry Cols PROPOSED AREA OF ELECTRICITY SUPPLY. 


The promoters seek to obtain no monopoly. 


It is expressly , 


compulsory sale clause of the Electric Lighting Act of 1588, 


provided in the bill that ** Nothing in this Act contained shall | ie, the bill confers upon any local authority the right 


confer or ke construed to confer upon the company the exclu- 
sivo right to supply energy within the area of supply." 
Moreover, the scheme is intended only for wholesale con- 


sumers, such as local authorities who seek to control their 


own local electrical supply. The wholesale consumer is 
defined by the bill as one who undertakes to take not less 
than 20,000 Board of Trade units per annum. The maximum 
prices fixed by the bill are as follows: (a) for any quantity 
not exceeding the equivalent of 400 hours’ supply at tho 
maximum power which has been demanded, at the rate of 
4d. per unit; (^) for any further quantity exceeding the 
equivalent of 400 hours of supply at such maximum power, 
at the rate of 2d. per unit. It is fully expected, however, 


that power will be actually supplied at very much lower rates ; accompanying map. 


to purchase as much of the company’s undertaking as is used 
for the supply of its district at the expiration of a term of 42 
years, the price to be paid being the bare value of the plant 
without any allowance for goodwill. Without entering into a 
statement of the minor features of this promotion, sufficient 
has been said to indicate that it is a highly public-spirited 
and moderate scheme, and one that should certainly receive 
the assent of Parliament. 


2. County of Durham Electric Power Supply Scheme. 


This scheme provides for tha supply of electricity in bulk 
over an area comprising the greater part of the County of 
Durham, the actual ared proposed being indicated on the 
It will be seen that South Shields, 
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Sunderland, and a large district north of Hartlepools have 
been omitted from the area it is proposed to supply. The 
promoters of this bill are Messrs. W. L. Madgen, J. 8. 
Raworth, E. Garcke and R. Percy Sellon. 
company is affiliated to the Electric Power Distribution Co., 


the British Electric Traction Co., and is associated with a 


number of electrical undertakings on the north-east coast, 


including the Hartlepool Electrió Tramways, the Gateshead 


and District Electric Tramways, electricity supply in the 
municipal areas of Gateshead and Durham, the North Shields 
and District Electric Tramways and the South Shields 
Electric Tramways. The promoters seek power to supply 
electrical energy not only in bulk to local authorities, but 
also to anybody duly authorised by provisional order or 


possessing other statutory powers to supply or use electrical 


energy for any purpose whatever. It is provided that the 
local authority or other authorised undertaker in each section 
of the area shall lay its own system of distribution mains, the 
company merely supplying electricity in bulk to that section 
of the area. Arrangements have been made, contingent upon 


the passing of this bill, to supply the local authorities of 
Gateshead, Durham and other districts for the purposes of 


electric lighting and power supply. In some of these districts 
the actual house-to-house supply is to be undertaken by the 
company, provision being made whereby the local authority, 
if it so desires, can acquire the network of mains within its 
area at stated periods. The maximum tariff, as regulated by 
the bill, is based on the Wright system of charging ; the rate 
for the first 100 hours per quarter of maximum demand will 
not exceed 4d. per unit, for all in excess the rate із to be not 
more than 2d. per unit. 
(To be continued.) 


CORRESPONDENCE. 


——_ i —— ———— 


MATTHIESSEN'S STANDARD. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sır: I have recently had occasion to study the Report of 


the Committee on Copper Conductors, published in the 
Journal of the Institution of Electrical Engineers, January, 
1900, page 169. Tbe amount of searching required to get to 
the bottom of it is so great that I append the result of my own 
investigation, with the view of saving labour to some of your 
readers. The puzzle is to understand how Matthiessen’s 
standards" of 0:153858 and 0:150822 are arrived at by the 
Committee, having regard to the fact that these numbers are 
not given by Matthiessen. 

A note appended to the report informs us that these figures 
have been caleulated for 60'F. from ihe figures 0:1469 and 
.0:1440 given by Matthiessen for copper at 82°F., his own 
formula for temperature correction being employed for this 
purpose. 

The investigator, lookiog up “ Augustus Matthiessen in 
the R. S. Catalogue of Scientific Papers, finds in two different 
volumes the references to a large number of Papers relating 
to the resistances of metals. Only two of them appear 
to be required for our purpose. One of these is in the 

Phil. Trans. for 1862, and contains at page 28 the formula 
100 - 0:38701 t + 00009009 t? for the conducting power at °С. 
of а copper wire whose conducting power at 0°C. is called 100. 
This, when reduced to the Fahrenheit scale, agrees with the 
formula quoted in the Note, and when worked out for 60°F. give 
0-941978 as the ratio of the resistance at 82°F. to that at 60°F. 

The other Paper is in the Phil. Mag. for 1865, Vol. XXIX , 
where, at page 962, the statement is made that а hard drawn 
copper wire, 1 metre long, weighing 1 gramme, has at 32°F. 
a resistance of 0:1469 of the B.A. unit. This is one of the 
numbers quoted in the note. The other number, 0:1440, 
. quoted for annealed copper, does not occur in the Paper, so 
far as I have been able to find; but on page 363 data are 
given for annealed and hard drawn, which imply that the 
ratio of their resistances is 2,057 to 2,104. This would give, 


not 01440, but 0:1436, and I am not able to explain the 
discrepancy. . 


The proposed 


Dividing 0:1469 by 0:941078 we get 01559185 as the 
resistance at 60°F., in terms of the B.A. unit originally 
issued, and taking that unit as 0:0866 of a true ohm we 
finally obtain 0:15886, which is in substantial agreement with 
the value adopted by the Committee for a hard drawn copper 
wire at 60°F. If we take the B.A. unit as 0:08656 we get 
0:153853 ; and the adopted value 0°158858 lies between these 
two. 

The value 0150822 for annealed copper will be similarly 
accounted for when we know how the committee obtained 
the 0:1440. Perhaps the Honorary Secretary will kin ly 
furnish this information.—Yours, &c., J. D. EVERITT. 

Ealing, April 25. | 

P.S.—I have found two errata in the report: Clarke for 
Clark, and square miles for square inches. 


We have sent a proof of the above letter to Mr. A. H. 
Howard, the hon. sec. of the “ Committee on Copper Con- 
ductors," and have received the reply below. This cor- 
respondence is referred to in our editorial columns :— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The figures attributed to Matthiessen for the com- 
parative resistances of annealed and hard drawn copper vary 
considerably in the different reports :— 


! Per cent. 

—— Ties | Annealed. increase 

i of H.D, 
Phil. Mag., Мау, 1865, p., 363. Resistance | 002104! 0:02057| 2:284 
Phil. Trans., 1860, p. 86. Conductivity ... | 95:31 97:83 2:644 
Phi. Trans., 164, p. 197. Conductivity... | 99°95 ‚ 102 21 2°261 

* Reports of Electrical Standards," F. ; | з : 

Jenkin, p. 227. Resistance ........ ERN | 01469 | 01440 20014 


As the experience of the members of the committee showed 
that the latter figure was the most accurate for modern com- 
mercial copper, and as the table in Prof. Jenkin’s book had 
been adopted by the Post Office and by many manufacturers as 
a basis, the figure of 0:1440 B.A. units for one metre gramme 
of annealed copper was chosen, and the various constants 
were found by simple calculations which hardly need expla- 
nation. 

The Committee were engaged in fixing a commercial stan- 
dard, and not in accurate scientific research, so that the 
question as to which of Matthiessen’s investigations was the 
most reliable did not concern us; but only which was in best 
accord with present conditions. 

It may be of interest, however, to point out that Matthiessen 
did not determine a practical standard of resistance for copper, 
inasmuch as he omitted to ascertain the specific gravity of 
the wire used. In one of his later Papers he refers to this 
Omission as a grave error. The result is that some specific 
gravity must be assumed in order to find the resistance of a 
wire of any given diameter; and as the specific gravity of 
copper varies from 8:89 to 8:95, a possible error of nearly 
1 per cent. may be introduced at once.—Yours, &o., 

А. Н. Howarp, 
| Hon. Sec. Committee on Copper Conductors, 
London, May 1. 


PARLIAMENTARY INTELLIGENCE. 


— — s d 


THE POST OFFICE AND THE TELEPHONE. 


In the House of Commons on Friday last, on the vote to complete the 
sum of £8,843,605 for the Post Office, Sir C. Cameron moved the 
reduction of the vote with the object of calling attention to the action of 
the Department in connection with the telephote. Не said the policy 
puraued appeared to him to be contrary to the intention of Parliament, 
unfair to the municipalities, and at variance with the policy connected with 
the telephone scheme inaugurated last year. The object of Parliament 
had been to safeguard the powers of municipalities controlling the strects 
and roads against the action of private trading companies, while affording 
facilities for the Post Office. In 1897 the National Telephone Co. applied 
to the Glasgow Corporation for liberty to lay underground telephone wires, 
but the Corporation had à great objection to allow outside bodies the right 
of breaking up streets, and refused the application, although the company 


G 


60 


THE ELECTRICIAN, MAY 4, 1900. 


offered a considerable sum for the privilege. At the same time a similar 
application was made by the Post Office, and the Corporation offered to 
grant the permission sought on condition that it was not made use of 
simply for the benefit of the National Telephone Co. The Post Office 
objected to this condition, and in 1898 served the Corporation with a 
notice under the Telegraphs Act requiring it to grant the facilities. "This 
led to a dispute, and the question was referred to the sheriff for decision, 
and he, early in 1899, declared in favour of the Pest Office. An appeal to 
the Railway Commissioners confirmed the sheriff's decision. He held that 
it was not in accordance with the policy recently approved by Parlia- 
ment for the Post Office to step in and take away a right in public 
streets which conferred on municipalities certain advantages over their 
competitors. 

Mr. J. WILSON said the Glasgow Corporation objected to the National 
Co. or, in fact, any private company coming in behind the Post Office and 
getting the benefit of privileges that Parliament had conferred upon the 
Department, and the Corporation, he contended, were acting in the 
interests of the community. "The citizens should not be asked to put their 
money into the pockets of the company when they could obtain a better 
eervice from the local authority. 

Mr. URE said there was no community which had been worse served in 
regard to telephonic communication than Glasgow. There were ten times 
more complaints per head from Glasgow than from Birmingham, and 
seven times more than from any other commercial community in the 
country, and this was certainly not attributable to the overhead system 
and the absence of the twin-wire circuit. "The Corporation had no objec- 
tion to the Postmaster-General opening up their streets, but objected to 
giving him such powers for the benefit of the National Co. 

Sir J. WOODHOUSE said general apprehension prevailed, on the intro- 
duction of the Telegraphs Bill in 1892, that the National Co. might be 
p-aced in such a position as would prevent competition. In consequence 
of this feeling and of representations from municipal bodies, it was pro- 
vided by that bill that, notwithstanding anything in the Telegraph Act of 
1878, a licensee should not exercise any powers without the consent of the 
municipal authority directly interested, and should be subject to such 
terms and conditions as the local authority might attach to its consent, 
and should comply with any regulations of the local authority in force in 
relation to telegraph lines, He felt that in Glasgow's case the Post Office 
had done indirectly what the House by this provision intended should not 
be done. The House ought to show its repugnance of the action taken by 
the Post Office. 

Mr. STUART WORTLEY thought to refuse all powers to the only 
telephonic organisation in existence when the Act was passed was an 
extreme course. The inability to arrive at an arrangement waa little 
- creditable to either the Corporation or the company, and was injurious to 
the public interests, 

Mr. PARKER SMITH considered there was room in Glasgow for both 
the company and the Corporation ; but if the municipality wished to try 
the experiment of establishing its own telephones they would not be unduly 
restrained by Parliament or the Post Office. 

Mr. HANBURY, in reply, said the question of the telephone service in 
London, although it concerned wayleaves, was an entirely different matter 
to that of Glasgow. In London, partly owing to snow storms, and partly 
to the decision of the Duke of Bedford, the service of the National Co. in 
certain parts of London necessarily became inadequate. This difficulty 
arose mainly in connection with overhead wires. It was contended that 
it should be possible to lay these wires underground, and complaint was 
made against the London County Council that they would not give their 
permission for this to be done. Under ordinary circumstances, perhaps, 
the Council would be carrying their control over the streets too far to 
refuse that concession to the public convenience, because there could be no 
doubt that a telephone service, whether by the State or by a company, was 
а great public convenience, and the Council would have to take that point 
iuto consideration. But the State was itself engaged in constructing a 
system of telephonic communication all over London, and it was obvious 
that in the public interest there should be inter-communication between 
these two systems. If that could not be brought about, then the difficulties 
of having the two systems working side by side, especially over so 
large and important an area as London, would be very serious, 
and therefore everything that was fair and reasonable to the company 
should be done to require the National Telephone Co. to work 
in inter- communication with the Government telephone system. 
This being во, the Council were not acting at all unrea:onably ia the matter; 
they recognieed that they ought not to deny the use of underground way- 
leaves from any spirit of pique or opposition to the National Co., or from 
any inflated idea as to their rights over the streets. They bad the power, 
if the company was reasonable, to give that company every facility to pro- 
vide, in conjunction with the State, as good a telephone service as existed 
anywhere. The Council, acting entirely in the public interest, held that it 
was doubtless in the public interest that the company should have facilities 
for placing their wires underground, but it was also equally in the public 
interest that tbe company should work in inter- communication with the 
Post Office service, and therefore the Council were prepared to grant such 
facilities in the interests of the public, if the company would recognise that 
it had to establish its service for the general benefit of the metropolis. 
With regard to Glasgow, the Corporation of that city had put themselves 
in the forefront of Corporations, and had, in his opinion, set an excellent 
example to other municipalities, He had himself always tried to deal 
fairly with the National Telephone Co., but undue facilities ought not to 
be given to any one private company. When the National Co., long 
before competition was threatened, applied to the Corporation of Glasgow 
for power to establish & telephone service, the Corporation had the 
undoubted right to refuse that permission, but they gave the 
permission, and had to bear whatever consequences such permission 
involved. After the service was started, an agreement was entered 


into between the company and the Poat Office under which the com. 
pany could not interfere with the streets, and could not lay under. 
ground wires and this agreement must be rigidly respected. There 
was misapprehension as to what the Post Office had actually done, 
The circular recently issued by the National Co., if he read it 
rightly, implied that the Post Office had entered into an agree. 
ment with the compeny, binding the Post Office to lay wires 
for them wherever they chose to go. If that was the meaning 
conveyed in the circular, then the company were entirely wrong. 
The circular was, in fact, а most misleading document. The agreement 
between the company and the Post Office did not bear out what that 
circular said. Under the agreement the Post Office were required to lay 
down wires between exchange and exchange, and nowhere else, and if the 
agreement, and nothing beyond the agreement, was carried out it would 
not prejudicially affect the undertaking of the Glasgow Corporation. The 
Corporation would have had fair ground for complaint if the Post Office had 
laid wires between the exchanges and the subscribers, but that had not 
been done. That sgreement was executed before there was any com. 
petition impending, and though they might regret that that agreement 
had been come to, it must be faithfully carried out. It did not, however, 
operate to the disadvantage of Glasgow Corporation. There was a definit: 
agreement drawn up between the National Co. and the Post Office, and he 
believed the actual date of signing that agreement was 1095, but the 
original heada of the agreement were drawn up in 1892. 

Mr. T. SHAW said the circular undoubtedly made a claim which, up:n 
investigation, could not be sustained. : 

Sir J. FERGUSSON hoped the hon. and learned member (Mr. Shaw) 
would not, in calmer moments, urge the Government to set aside the 
agreement of 1895. The National Telephone Co. expected the Govern- 
ment to do nothing beyond the sgreement of 1895, and what the Govern- 
ment proposed to do in Glasgow was to get the trunk wire and save the 
telegraph revenue. 

Mr. BURNS denied that the National Co. had been subjected to 
unreasonable restrictions by the London County Council. When Glasgow 
was asked to confer on a private company like the National Co, 
with its past history and present conduct of affairs, the same privileges 
and advantages they might reasonably give to the Post Office, he contended 
that the Corporation of Glasgow would be neglectiog their duty if they 
did not differentiate between a public department and a private company. 

Sir A. ROLLIT said there had been a deal of misconception in the 
whole matter before the House. He would not question the divine rights 
of local authorities over the streets in their localities, but that right was 
subject to the law of the land, to agreements which had been entered into 
by a public department even if only with a private company, and, what 
was absolutely paramount, to the public interest. What was the basis of 
the new departure with regard to the telephones! That basis was “ free 
and equal competition " ; but the conditions now sought to be imposed, 
taking the case of London first, would render that free and equal com- 
petition impossible. The terms to be compulsorily accepted hy tbe com- 
pany were to be those formulated by the Government, whatever they 
might be—that was, they were to compuleorily adhere to unknown terms. 
Such conditions would be a groes injustice to an established interest and at 
the same time a grave disadvantage to tlie public. 

Mr. BURNS said he hoped that until the National Telephone Co. 
granted the same facilities for inter-commuuication which its own sub- 
scribers would receive it would meet with continual hostility in the Hou:e 
of Commons and the County Council, and that every municipality would 
boycott it. 

r. McCRAE thought there had evidently been considerable misunder- 
standing of the attitude of the Post Office, and Mr. Hanbury’s statement 
would be much appreciated by the Corporations of Edinburgh and Glasgow. 
The control of the streets by the municipal authorities went to the root 
of municipal efficiency. 

Mr. CALDWELL said the National Co. establielied itself in Glasgow 
without consulting the Corporation at all. He contended that the agree- 
ment between the Post Office and the company was not a valid agree- 
ment, or one that could be enforced upon the Corporation of Glasgow. 

Sir J. FERGUSSON reminded the House that this agreement of 1895 
was part of the original ment detailed to Parliament in 1892, when it 
was perfectly understood, and objected to by no one. Its terms were 
carried out by succeeding Governments on the understanding that they 
had received the full assent of Parliament. 


In the House of Commons on Monday, Mr. Kimber asked the Secretory 
of the Treasury what was the cause of the delay in announcing the tele- 
phonic facilities proposed to be offered by the Postmaster-General, and 
when these arrangementa were likely to come into operation ; and if he 
was aware that the National Company were serving notices upon telephone 
subscribers that they might at any moment have their telephone com- 
munications withdrawn in consequence, as the company alleged, of the 
refusal of the London County Council to give the company underground 
wayleaves, whereas the Council had in fact offered to give such leave if the 
company would give telephonic inter-communication. . 

In reply, Mr. HANBURY said that it was not considered expedient yet 
to announce the actual rates of subscription to Post Office telephone ex- 
changes until further progress had been made. The Postmaster. Generel 
had no official means of knowing what notices were sent by the National 
Co. to their subscribers except from the ordinary sources of information. 
But Mr. Burns on Friday stated in this House the terma upon which alone 
the County Council would grant wayleaves to the company. The con- 
ditions imposed were wholly iu the public interest, and he was in entire 
agreement with the Council in the course they were taking. Не hoped 
the arrangements being made by the Post Office would come into opera- 
tion during the autumn or before the end of 1900, 
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UNDERGROUND TELEGRAPH CABLES. 

In the House of Commons on Tuesday, Mr. Hanbury stated that if 
the underground telegraph cable from London to Birmingham proved 
successful, the Postmaster-General would consider in what other directions 
underground wires could with advantage be laid down, with a view to 
increasing the stability of the telegraph system. 


MUNICIPAL TRADING. 


In the House of Lords on Tuesday, the Earl of Morley moved that a 
committee of five lords be appointed to join with a committee of the 
House of Commons, to consider and report as to the principles which 
should govern powers given by bills and provisional orders to municipal 
and other local authorities, for industrial enterprise within or without the 
area of their jurisdiction.— The motion was adopted. 

It is stated that the following have been appointed to represent the 
House of Commons on the Joint committee of both Houses on the question 
of municipal trading:—Sir E. Hoare, Sir L. Lyell, Sir W. Foster, 
Mr. Grant Lawson, and Mr. Hobhouse. 


COUNTY OF DURHAM ELEOTRIO POWER BILL. 


The Committee appointed by the House of Commons to consider the 
Provisions of bills dealing with the supply of electric power sat for the first 
time yesterday (Thureday), Sir J. Kitson presiding. The other members of 
ihe committee are Sir A. Scoble, Mr. Bartley, Mr. Ashton, Mr. Howard, 
Mr. Billaom, Col. Long, and Mr. Bonham Carter (referee). The first bill 
to be dealt with was that introduced by the City of Durham Electric 
Power Supply Co. (A sketch map of the Durham Co.'s proposed area of 
supply is given on page 58 of this issue). 

Mr. Balfour Browne, Q.C., Mr. Worsley Taylor, Q.C., and Mr. Moon 
appeared for the promoters, while the pstitioners were represented as 
follows: The Felling District Council aud the Hebburn District Council 
by Mr. J. D. Fitzgerald, Q.C., and Mr. J. D. Williams ; the promoters of 
the Tyneside Electric Power Bill of the present session by Mr. Pember, 
Q.C., Mr. C. Baggallay, Q.C., Mr. H. Lloyd, and Mr. Frere; and the 
Lambton Colliery Co. by Mr. E. H. Lloyd. | 

In opening the promoters’ case, Mr. BALFOUR BROWNE said the bill 
was one for incorporating and conferring certain powers on the County of 
Durham Electric Power Supply Co, and for other purposes. It was 
proposed to establish at Gateshead a central station for generating electric 
power, and to supply therefrom energy in bulk to local authorities over a 
wide district. The bill was promoted by certain gentlemen who already 
had a large interest in electricity in Durham. The promoters were con- 
nected with the Gateshead tramways, authorised by an Act of last session, 
and by the Gateshead Light Railway Order of 1899, and with the electric 
lighting of Gateshead and Jarrow. They were also interested in the 
electric lighting order which the Corporation of Durham had agreed to 
transfer to them. They asked for power to supply electricity in bulk to a 
large area in the County of Durbam, including Gateshead, Jarrow, 
Durham City and Seaham Harbour; South Shields and Sunderland 
having been excluded at the desire of the Corporations of those places. 
the whole of the local authorities whose districts were included in the bill 
were favourab'e, with the exception of the District Councils of Felliog and 
Hebburn, both Tyneside authorities, The intention of the promoters was 
to put up a central generating station at Gateshead from which it would 
be possible to supply electric energy at very low prices indeed. "They took 
power to supply any lighting authority, any statutory authority for the 


supply of electric energy, and any local authority, company, or person, ` 


authorised by Act of Parliament to use electrical energy for aby prescribed 
purpose. Under the bill they would not be able to distribute electricity in 
competition with any local authority, but they thought that they would 
be a most useful assistant to apy local authority. By manufacturing on a 
very large ecale they would be able to manufacture exceedingly cheaply, 
and to supply a district like that of Houghton-le-Spring, for instance, at a 
rate much lower than that at which the district could manufacture 
for itself. There was at the present time a good deal of douht in the 
public mind as to how far municipal corporations ought to be allowed to 
go in the matter of trading, and he asked the Committee to say that the 
supply of electricity to tbis district was more likely to be better done by a 
company than by a corporation—that the supply of power for manufac- 
turing and traction purposes could be more properly trusted in the hands 
of private enterprise than in the bands of a corporation. А corporation 
must buy its coal if it made its own electricity, and he could not see why, 
instead of buying the coal it should not be allowed to buy i's electricity in 
bulk. In the county of Durham the local authorities generally took the 
companies view of the matter. They did not want to become large manufac- 
turers, but they did desire to retain in their own bands the distribution of 
the power. Of course the alternative, if electric power was needed, was 
to have a manufacturing station in each district, antl it was obvious that 
the expense of such a tystem would enormously increase the cost of the 
production of electricity. The result would be that such a system would 
never be carried out, because electricity could not be supplied for power 
purposes unless it competed successfully in other kinds of power pro- 
dnction. The compavy placed themselves under the obligation of sup- 
plying electricity to all the local authorities in the district who demanded 
it, but they could not compel any authority to take a single unit. The 
company could be even compelled to supply part of a local authority’s 
demand if an arbitrator thought that a partial supply was reasonable. 
It was proposed to take power to break up streets and roade, and all 
the local authorities except Felling and Hebburn assented to the pro- 
proposal. The estimated cost of manufacture would be little more than a 
halfpenny per unit, and the promoters expected to be able to supply 
energy at ld. and certainly at not more than 14d. There was a considerable 
margin for profit therefore, even on the £457,000 which it was proposed 
to expend. The total amount of the company's capital would be £500,000. 


Mr. FERRANTI, examined by Mr. Moon, eaid he was an electrical 
engineer, and was also a manufacturer of all the machinery necessary for 
carrying out such a echeme as that embodied in the bill, his works being 
at Hollinwood, Lancashire. He was of opinion that if electricity could 
be cheaply supplied it would be applied to many purposes for which in 
this country other motive power was now used. In many districta in 
America there was a cheap supply of power on a great scale, and on 
the Continent of Europe such a state of things was general: 
there were an immense number of large institutions for supplying 
power wholesale over large districts. The manufacturers on the Con- 
tinent readily took advantage of it, and were enabled, largely on account of 
this, to compete more severely than ever with the manufacturers in this 
country, who had not such advantages. He did not think that a better 
thing could be done for the «mall manufacturers in this country than 
to supply them with cheap mechanical power, and he was sure that such 
men would employ such power if they could obtain it advantageously. 

The CHAIRMAN said he thought the cominittee would admit that it 
was an advantage to bave a cheap supply of electric energy. 

Witness went on to say that he did not think there could anywhere be 
better conditions for a cheap supply of electricity than would be provided 
by the bill. It would be possible for a generating station оп the Tyne to 
supply the whole district cheaply and well. The load factor would mainly 
depend on the diversity of the demand for energy. By dealing with a 
large area, and supplying electricity for many purposes, a company would 
stand the best chance of getting the longest possible utilisation of the 
power per day. The purposes for which the power supplied by the com- 
pany would be used would be principally (1) electric lighting, (2) the run- 
ning of tramways, and (3) the driving of motors in works, or wherever 
they might bs required. These three separate kinds of demands were 
calculated to give the best load factor it was possible to obtain. He had 
worked out a scheme for supplying a maximum demand of 9,000 kilowatts 
or 12,000 horse power. The total power of the installation, would be, 
however, greater than that because a reserve power was provided. Roughly, 
the maximum power of the engines and boilers would amount to 20,000 н.г. 
The whole generating plant would cost £297,000. The cost of transmission 
would be £160,000 and with contingencies the total cost of the scheme would 
be £500,000. The “maximum demand” of 9,000 kw. was taken as being the 
demand on which the company could start business and by no means 
represented the demand of which the district was capable. It referred 
simply to the amount of plant provided for making a start. 2,500 kw. 
were put down for lighting purposes The company knew that 1,000 
kw. would be required for tramway purposes already arranged for, and 
the balance of 5,500 kw. would be available for motive power. This 
proportioning df load waa important, because therefrom was obtained the 
probable load factor and therefore the commercial results obtainable. It 
was estimated that the load factor would be 25 per cent. The 
2,500 kw. for lighting purposes were put down as an 8 per cent. 
load factor. The 1,000 kilowatts for tramways were put down at 40 
per cent., though in a good many cases the tramway load factor was 
better than that. The 5,509 kilowatts for power purposes was put down 
at 30 per cent. He considered that all these figures were perfectly safe, 
and in combination they made a load factor of 25 per cent. The nett 
result of the calculations he bad made as t» the cost of generation was 
that it would come to 0 44 of a penny per unit. The cost of transmission 
would require the addition of about 02 of a penny per unit. The 
total result was that the cost would be something under 07 of 
a penny per unit. With an average price of 14d. per unit, 
the company would get a nett revenue of about £101,000. The total 
working expenses at 07d. per unit would amount to £60,000. This would 
leave £44,000, which was enough to pay 8 per cent. on the capital, and 
leave £4,000 to carry forward. 14d. would be a lew enough price to 
tempt almost everybody—certainly everybody ought to utilise to its 
full capacity the plant to be provided now, and much more besides. It 
was proposed to adopt the extra high-pressure system, which electricians 
had found to be the most economical one for transmitting a large power over 
a long distance without scrious loss. A proportion was proposed to be trans- 
mitted at 10,000 volts and a proportion at 5,000 volts; but he was of opinion 
that the scheme would probably be carried out at one pressure—namely, 
10,000 volta, as there was not the least difficutly in using that pressure. 

In cross-examination by Mr. J. D. Fitzgerald, WITNESS said that he 
was not interested in the bill in any way. It was necessary for the success 
of the scheme that the compauy should be able to lay their mains in 
Felling and Hebburn, but of course if those districts did not want to 
avail themselves of the supply offered them they need not do so. 

The Committee then а ljourned till to-day (Friday). 


BAKER-STRBET AND WATERLOO RAILWAY BILL. 


The Select Committee of the House of Commons, presided over by Sir 
Ughtred Kay Shuttleworth, on Tuesday considered the measure promoted by 
the Baker-street and Waterloo Railway Co. for the extensions of their 
authorised line, the erection of a generating station, and other purposes, 

The promotera were represented by Mr. Woreley Taylor, Q.C., Mr. E. 
Page, Q.C , and Mr. J. Shaw. The Metropolitan Railway Co., the only 
petitioners applying by counsel, were represented by Mr. Littler, C. C, 
Mr. Balfour Browne, Q.C., Mr. Freeman, Q.C., and Mr. F. G. Thomas. 

Mr. WORSLEY TAYLOR, Q.C., for the promoters, said powers were 
now sought to make extensions at both enda of the company's present 
authorised line. It was proposed to extend the railway on the northern 
side, from the Great Central Railway terminus as far as the Paddington 
station of the Great Western Railway, and on the southern side to construct 
an extension from Waterloo to the Elephant and Castle. The length of 
these extensions would be about 2] miles, and subways would be con- 
structed to give access to the Great Western Railway terminus at 
Paddington. and to the City and South London, and London, Chatham, 
and Dover Railways at the Elephant and Castle. The committee of 1895, 
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which had considered the question of these electrical lines, had reported | 


that it was advisable to relieve the congestion of the London streets, by 
connecting the great railway termini by means of these lines to be worked 
by electricity. The original scheme of the Baker-street and Waterloo 
Railway was before that committee, which bad approved of it as an inetal- 
ment. The Elephant and Castle was the second most congested spot in 
the metropolis, and that congestion would be relieved under the bill, as 
would also that at Chariog Cross, Piccadilly Circus, and other places. 
Under the original bill of the company there was to be a generating station 
for the working of the line at Waterloo Station. Subsequent to the 
passing of that bill there came the Waterloo ani City Railway, and 
it was found that the land scheduled for the generating station was 
necessary for the purposes of the South-Western and Waterloo and 
City Railways. There was, however, a convenient eite available in 
the St. George’s-road, Southwark, and evidence would be given 
that no nuisance would be created by the erection of the generating 
station there. There was no opposition to the use of this site for the 
purpose. By the bill, Parliament was asked to do what had been done in 
the case of other undertakings of a similar character. The learned counsel 
then gave a financial history of tbe company, and said that the London and 
Globe Finance Co. had practically become the dominant parties in this 
undertaking. The capital now asked for for the works to be carried out 
under the bill was £1,000,000 of sbare capital, and further borrowing 
powers of £355,000. A contract had been entered into between the 
London and Globe Co., under which they were to scquire the land for the 
generating station and to construct and equip the extersions in the same 
way as they had constructed and equipped the original line. "Their pay- 
ment for that would be £356,000 iu shares, with a corresponding proportion 
of debentures, and there would be a margin, if everything went right, for 
the London and Globe Co. of about £95,000 for the whole risk taken. 
The present need of the Baker-street Co. was a generating station, and to 
get to one erected оп the proposed site in St. George’s-road an extension 
would have to be made without which tbe authorised line could not be 
worked. But if the line were extended so far a very small further capital 
expenditure would extend it as far as the Elephant and Castle. 

Evidence was then given in support of the bill. 

Mr. GALBRAITH, C.E., said he had been consulting engineer to the 
London and South-Western Railway for 40 years. He was one of the 
engineers for the Baker-street and Waterloo Railway Co. Witness then 
gave evidence as to the difficulty in raising the capital for the construction 
of the various electrical underground railways directly from the public. 
In the case of most of the electrical railways, the capital had been under- 
written. In describing the works proposed by the bill, witness said there 
would be a new station at the Edgware-road besides the terminal one at 
Paddington. He anticipated that the traffic would be very large. They 
proposed to put the station at the Elephant and Castle on public ground, 
as had been done at the Bank, and was proposed to be done at Charing 
Cross. The cost of doing this with the necessary subways would be £9,000, 
and the local authorities had agreed to assist them incarrying out the work. 

Mr. Wilkiu:on, general manager of the Great Western Railway Co., 
Mr. C. J. Owens, general manager of the London and South-Western 
Railway Co. and Sir William Pollitt, general manager of the Great 
Central Railway Co., gave evidence in support of the proposals of the bill. 

Mr. HARE, deputy-chairman of the promoting company, said there 
would be no difficulty in obtaining capital to carry out the proposals of 
the bill as his company had made a contract with the London and Globe Co., 
which was a very strong body. | 

Witness was cross-examined for the Metropolitan Railway Co. to show 
that the London and Globe Co. would make a very large profit on the 
undertaking, if not an undue on». 

Sir BENJAMIN BAKER, C.E., engineer to the scheme, said that on 
his advice the contracts had been prepared four years before the London 
and Globe had had anything to do with the line. There was no possibility 
of “ plunder,” as had been suggested, iu the interests of the London and 
Globe Co. The public’ would get the new line, over the whole six miles 
of which they would be carried for 2d. He had told the London and Globe 
Co. that the electric installation would cost more than they had been told, 
aud they accepted his figures. 

Sir J. WOLFE BARRY, K.C.B., С.Е, was called in support of the 
petition of the Metropolitan Railway Co. against the bill. He said that 
the extension of this line to Paddington really meant a complete reversal 
of the original idea, which was for a north and south line. It was now 
sought to make it an east to west line within a quarter of a mile of the 
Metropolitan Railway, obviously to be further extended to the west, and 
perhaps to the east also. Last year the Metropolitan and Metropolitan 
District Railways each subscribed £10,000 towards working experimental 
electric trains between Earl's Court and High-street, Kensington, and 
employed Messrs. Siemens Broe. aud Co. to put down the necessary worke. 
Electric conductors had been laid along the rails so as not to interfere with 
the steam locomotives. The new electric trains were complete, together 
with the new electric motors. The electric trains would carry more 
passengers than the ordinary trains, and they had been run experimentally 
for some weeks, and had been inspected by the Board of Trade, and as soon 
as the Board'a report had been received the trains would be run for the 
conveyance of passengers. These experiments had been a conspicuous 
success. Trains weighted with iron to represent the heaviest loads 
carried on the line had been run, and it had been found that the electric 
motors could be stopped and started more quickly and were more power- 
ful than steam locomotives. "The average rate of travel by the new trains 
would be considerably greater than with the steam locomotives. Both 
companies were completely satisfied with the experiments, and they had 
a keen interest in extending the use of electricity as their lines suffered 
very much from the lack of ventilation. 

Mr. J. BELL, manager of the Metropolitan Railway Co., having given 
evidence against the bill, counsel addresced the Committee. 

The Committee ultimately decidcd to pass the preamble of the bill. 


CHARING CROSS AND STRAND ELECTRICITY 
SUPPLY BILL. 


A committee of the House of Commons yesterday commenced the con- 
sideration of this bill. Mr. A. H. Brown presided. 

Mr. PEMBER, Q.C, for the promoters, said the measure arose out of 
the provisional order bill passed last year. That order contained one 
special provision, in consequence of which the company had again to come 
before Parliament. That prov sion was that the company should provide 
within two years a new generating station for the supply of the City of 
London such site to be approved by the City Corporation. The site had 
been fixed in the borough of West Ham at a point which was well away 
from any rezidential district, and the object of the bill was to authorice 
the acquisition of this site and the laying of the mains from the generat'ng 
station to the City. There was also a proposal to supply electricity in bulk 
to any local authority on the line of route to the City. There were alto- 
gether 11 petitioners against the bill, one of them being the Corporation 
of West Ham, who objected on various pointa of detail. The London 
County Council also petitioned, boldly declaring that no public necessity 
could be shown for the powers authorised by the bill, The other petitioners 
included the Whitechapel District Board of Works. 

Among the witnesses called was Mr. W. H. PATCHELL, the company's 
engineer, who stated that the site of the proposed generating station had 
an area of 74 acres, and the mains would extend from West Ham for 
about 5} miles to the City boundary, through Poplar, Mile End, and 
Whitechapel. After serving the City, the mains would extend to parts of 
the West End of London. i 

After hearing further evidence the Committee adjourned till to-day. 


SOUTH LANCASHIRE ELBOTRICAL TRAMWAYS BILL. 


Yesterday (Thursday) a Committee of the House of Commons, under 
the presidency of Mr. Seale-Hayne, sanctioned the incorporation of the 
South Lancashire Tramways Co., the members of which are Messrs. James 
B. Atherton, Jacob Atherton, and William M. Brigg. The company is 
formed to construct about 674 miles of tramway in Burton Wood, New- 
ton-in-Makerfield, Westhoughton, Bolton, Tyldersley-with-Shakerley, 
Worsley, Swinton, Eccles, Haydock, Pemberton, Abram, Ince, Hindley, 
Little Hulton, Golborne, Ashton-in-Makerfield, and Astley. The com- 
mittee also sauctioned the raising of capital to the amount of £1,100,000. 

Mr. BALFOUR BROWNE, Q.C., for the promoters, said there was 
really very little opposition to so large an en'erprise. The proposed tram- 
ways numbered in all forty-five, and would form a complete system con- 
necting large centres of population and affording communication by 
tramway with Liverpool to the westward and Manchester to the eastward. 
The gauge would be 4ft. 84in., and the undertaking would be completed 
in four or five years. The generating station would Le at Leigh, the centre 
of the district. Owing to the expcns of electric equipment, the promoters 
thought the 21 years allowed by sec. 23 of the Tramways Act did not give 
them a fair chance of recouping their capital, and they therefore asked for 
a 35-year period, as allowed under the Light Railways Act, the promoters 
reserving the right to run over the section purchased by any local 
authority. Most of the local authorities were in agreement with the bill. 
The three great railway companies—London and North-Western, Lan- 
cashire and Yorkshire, and Great Central—originally opposed the 
bill on the ground of competition with their systems, but they 
bad withdrawn their opposition, having evidently become  con- 
vinced that the tramways would act as feedera to their lines. Of 
the 29 local authorities in the area of the proposed tramways, only four 
were opposing—Ashton-in-Makerfield, Swinton, Eccles, and Worsley. The 
promoters had promised the local authorities in some case3 to widen the 
roada, and in others also to light the tram route by electricity. The length 
of line to be constructed жаз 44 miles of single liue and 23 miles of double 
line, and would extend over 67 mile; of road, of which 54 miles were in 
the districts of local authorities who were not op»osing. Within the area 
proposed to be covered was à population of 440,002 people, and, reckoning 
Liverpool and Manchester, over 2,000,000 people. 

Mr. JAMES ATHERTON, managing director of the British Insulated 
Wire Co., one of the promoters, stated that the means of inter-commu- 
nication in South Lancashire had for a loug time been inadequate, and the 
proposed scheme had been formulated by him to meet what he considered 
a public need. Such a system of tramways was, in his view, the best way 
of dealing with congested districts, and would serve the conveni-nce of 
South Lancashire well. He denied that the promoters intended, as soon a3 
the bill had passed, to transfer the scheme to a company. 

Mr. LEWIS COWARLD, Q.C., pointed out tbat the bill contained con- 
ceded clauses committing the promoters to the widening of 100 thorough- 
fares as well аз the lighting of the entire route by electricity. Had the 
promoters, he asked, power to execute such work ! 

Mr. ATHERTON ssid he understood the powers were in the bill. If not, 
they would go to Parliament for them. 

Colonel MILWARD (a member of the committee) ав: if the promoters 
were going to light the whole line of route, town and country ? 

Mr. ATHERTON: Yee. It will, we think, benefit the tramway by 
facilitating the traffic at night. 

Mr. J. E. WALLER (Mesers. Kincaid, Waller and Manville), engineer 
for the scheme, estimated that £488,559 would be required for the con- 
struction of the tramways. The electric current for lighting the line of 
route would cost less than 1d. per unit. The posts for overhead wires would 
be utilised for the public lamps. The total cost of these tramways was the 
amount provided by the bill for capital powera—£1,100,000. The per- 
manent way would cost £1,520 per mile. The original estimate for road 
widenings was £45,C00, but an additional £70,C00 had been imposed by 
the conce:sions made to local authorities since the bill was deposited. The 
overhead electric equipment would cost £70,500. 

Other evidence having been tendered, and most of the opposition having 
been withdrawn, the committee, as mentioned above, a»n:tioned the bill. 
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GREAT GRIMSBY STREET TRAMWAYS BILL. 


A House of Lords committee has passed the bill of the Great Grimsby 
Street Tramways Co., which confers powers to construct new tramways 
in the Cleethorpes district, to work the lines by electricity or other 
mechanical power, and to give effect to a provisional agreement entered 
into between the company, and the Corporation from which the latter body 
desired to recede. The committee decided that the agreement between 
the Corporation aud the company must stand, and remain a part of the 
bill. They also decided not to permit the proposed crossing of the Great 
Northern Railway. 


LEGAL INTELLIGENCE. 


—— 
Oity of London Electric Lighting Co. (Ltd ) v. Corporation of 
London. 


This case came before Mr. Justice Farwell in the Chancery Division on 
Friday last. 

Mr. CRIPPS, Q.C., said the action was brought to determine whether 
certain contracts in which plaiutiffs were interested, and of which they 
were assignees, were valid and binding between them and the City of 
London. The question turned on the construction of the Commiasioners’ 
Acts of Parliament of 1818 and 1851. The contract in queation was 
entered into in 1890 or 1891, and had been acted upon by both parties, 
and the plaintiff company had expended a very large sum 
upon the understanding that the contract was binding and effective. 
There had been litigation before Mr. Justice Kekewich, in which 
certain terms of the contract were considered on the basis that it was a 
binding contract. It was only lately that the suggestion had been made 
by the Corporation that the contract was null and void. There were three 
separate contracts for the lighting of the central, eastern and western 
areas of the City. As regarded the central and western, at the time the 
contracts were made there were among the Commissioners of Sewers 
certain aldermen and common councilmen who were also shareholders iu 
the Brush Electrical Engineering Co., with whom the contracts were 
originally made, and the suggestion was that if they were members of the 
syndicate or company which entered into the contracts ipso facto the 
contract was null and void, and for that contention the defendants relied 
upon the terms of the statute. The third contract was entered into when 
no member of the Commissioners of Sewers or alderman or common 
councilman was a member of the contracting syndicate or company ; but 
at some time subsequently, certain shares were taken in the plaintiff 
company by members of the Corporation, and the suggestion was 
that if, even after the contract had been entered into, any City 
councillor or alderman took shares, that ipso facto rendered the con- 
tract null and void. Counsel submitted that, although at the time 
of two of the contracts being made some of the Commissioners were 
shareholders, that fact did not nullify the contract. In the case of the 
Eastern district, the original contract became vested in the plaintiff com- 
pany, of which some members of the Corporation were shareholders, and 
the defendants now said that that fact made the contract null and void 
ab initio, The plaintiffs therefore asked a declaration that all those con- 
tracta were valid. The defendants said that, under the Commissioners 
of Sewers’ Act of 1848, if any alderman or common council 
man was directly or indirectly interested in any contract for 
works, &c., with the Commissionera, such contracts became null and 
void. The learned counsel submitted, however, that this provision 
was limited in its operation, and did not apply to the circum- 
stances of the contracts now in question. He contended that it 
was intended only to apply to the case of persons directly carrying on their 
own or a partnership business, and not to the case where the person was a 
shareholder only in a public company, and who took no personal step to 
effect the procuring of tbe contract. An alderman and a common councillor 
might hold a sbare in the gas company, the electric lighting company, or 
the New River Co.; then if the defendants’ contentions were correct, upon 
an information being laid, the City might be plunged in darkness, and 
have its water supply stopped. He submitted that that was an unreason- 
able contentior. 

Mr. SWINFEN EADY, Ө C., for defendants, said he disputed altogether 
the statement which had been put forward by Mr. Cripps that a share- 
holder in a company was not a person interested in that company. The 
true construction of the contract was that it was a contract to execute 
“works.” It was true that the ' works" when executed were to remain 
the property of the contractors, but an option of purchase was given to 
the Commissioners, It was not merely a contract to supply electricity 
but it was a contract to execute works in respect of which there was а 
detailed specification, from which no deviation was to be permitted. His 
submission was that the Commissioners were authorised to enter into this 
contract by virtue of Section 53 of the Act. The learned counsel sub- 
mitted that the proposition which had been argued, that a person who 
took the whole of the profits obtained under a contract as a shareholder of 
the company was not a person who was directly or indirectly interested in 
the company, was scarcely worth replying to. 

Мг. DANCKWERTS, Q.C., said he would like to put right a statement 
made by Mr. Cripps in his opening. Mr. Cripps had stated that it was 
not until after the action before Mr. Justice Kekewich was decided that 
the Corporation raised this question of the validity of the contracts. "That 
was not so, because the question of the validity had been raised in the 
Council before that deci-ion was given. The Act under which the Cor- 
poration were proceeding provided that no commissioner of sewers or 


alderaan or common councilman should be “interested directly or 


indirectly " in any contract made with the Commissioners or the Corpora- 
tion, “ Interested " could only mean having a share of the profit or the 


loss, as the case might be, made upon the contract, and therefore every 
shareholder was “interested " in this contract. 
At the close of the hearing, hia lordship reserved judgment till yester- 


day (Thursday). 
| JUDGMENT. 


Yesterday (Thursday) Mr. Justice Farwell delivered judgment in this 
action. 

His LORDSHIP said that the present question arose on the construction 
of the City of London Sewers Acta of 1848 and 1851, in which it was set 
forth that no person being a commissioner should be, directly or indirectly, 
interested in any contract entered into with the commissioners, otherwise 
the contract would be null and void and the commissioner committing the 
offence would be liable in a penalty of £100 for each offence. It was 
admitted that at the date of the contract some commissioners were share- 
holders ip the company. The Court could not set aside an Act of 
Parliament, even although its application might involve hardship; 
but if there were two possible constructions, then the Court might 
adopt the more reasonable of the two. In his opinion the Acts 
contemplated contracts of two  sorts—construction contracts and 
contracts for supply of, say, water, gas, or otherwise. In bia 
lordehip’s opinion the distinction between power to enter into con- 
struction contracts and the power to contract for the supply of light or 
water was reasonably plain. But it had been said that the contracts in 
this case contained clauses whi:h made them construction contracte. In 
his lordship’s opinion that was not so. The powers were given by pro- 
visional orders under certain electric lighting acts. The works con- 
nected with the supply remained the property of the plaintiff company, 
and the contracts were not construction contracts within the meaning of 
the Sewers Act of 1848. As to a commissioner being “interested,” the 
Act of 1851 provided that no person being a commissioner, who was a 
shareholder in a lighting company, should be eligible to sit or vote as a com- 
missioner while such a contract was under discussion by the commissioners ; 
but to say that because a commissioner was a shareholder, and therefore 
that the contract was null and void a5 initio, would be unreasonable. The 
commissioners were 91 in number and the common council numbered , 
more, and that argument might mean that if one of them had held a 
single share in а gas company the contract with that company might а 
apy moment be voided, and the result might be the absolute prohibition of 
the use of gas or electric light in the City. Again, assume that a company 
had spent a large sum in supplying the City with electric light, and it was 
subsequently discovered that one councilman had had a siogle share should 
the whole contract be void? As there were two alternative constructions 
capable of being put upon the Acts, he adopted the reasonable one, and 
made the declaration asked for by the plaintiff company that the contracts 
were good. The defendants wold be ordered to pay the costs of the action. 


Jandus Arc Lamp and Electric Co. (Ltd.) v. Johnson. 


This was an action heard before Mr. Justice Farwell in the Chancery 
Division on Friday last on an application of the defendant. 

Mr. GRAY (for defendant) said this was a summons for leave to amend 
the defence. The action was brought for payment of royalties under a 
licence, and the defence alleged that there were certain misrepresentations 
in the licence which destroyed the consideration that the defendant got 
under it. The defendant since Easter had discovered other misrepresen- 
tations, and he desired to amend the defence accordingly. 

Mr. Graham (for plaintiff) did not oppose. 

Mr. GRAY said he had also to ask for discovery. The defendant alleged . 
that certain licences had been granted to othera on better terms than had 
been granted,to him. He therefore wanted to eee all the licences which 
plaintiffs had granted as they had guaranteed to him that they had given 
him the best terme, but he had discovered one which was better, and there 
might be others. 

Mr. GRAHAM said he would make an affidavit. 

His LORDSHIP said it might be that the licences were not all in the 
same form, and the defendant would be entitled to see them all so that 
he might choose the best. The plaintiffs had better therefore make the 
affidavit, and the costs of this application be paid by the defendant. 


Frankenburg v. David Moseley and Sons. 


Tbis case was in the list for hearing before Mr. Justice Farwell ia the 
Chancery Division yesterday (Thuraday), and was an action brought by 
plaintiff to restrain the defendants, by injunction, from infringing plaintiff's 
patent relating to improvements iu the manufacture of indiarubber. The 
d- fence, among other things», was a denial of the infringement. 

Upon the саза being called on, Mr. Fletcher Moulton, Q.C., stated that 
the parties had come to terme, and the action would be withdrawn on 
terms, with his Lordship's consent. 

His Lordship assented, and the action was accordingly withdrawn on 
terms which were not stated. 


National Telephone Co. v. Tunbridge Wells Corporation. 


The Tunbridge Wells Corporation have decided to apply to the High 
Court for a writ of prohibition in this case (particulara of which were given 
in our issues of March 23 and April 26) to prohibit Judge Emden from 
further dealing with the matter. 


Workmen’s Compensation. 


In the couree of an action heard before Judge Gye at Basingstoke 
County Court, under the Workmen's Compensation Act, an important 
point was raised as to the position of insurance companies. Plaintiff was 
a labourer named Penfold, defendant a builder named Tarrant. Defendant 
was nominally represented by Mr. J. A. Kingdon, a solicitor, who, however, 
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in the course of the proceedings, clearly represented not the actual defen- 
dant, but the General Accident Assurance Co., of Perth, N.B., with whom 
defendant had insured his risk under the Act. Iu the course of the pro- 
ceedinga a receipt in full discharge to the agent of the insurance company 
was put in Judge Gye asked if the defendant was willing to pay any 
reasonable amount apart from the insurance company's payment. The 
reply was that he was willing to pay reasonable compensation, but the 
insurance company had obtained a receipt in full from the plaintiff, and 
had taken the matter out of his hands altogether. Judge Gye said this 
was exactly what he had anticipated : it was the insurance company who 
were fighting the action. The evidence showed that the plaintiff had 
agreed with defendant that lls. 6d. per week was reasonable compen- 
sation, and subsequently the agent of the insurance company induced 
plaintiff to obtain from his medical attendant a document showing the 
length of time he was likely to be unable to work. This document 
gave the period as four weeks, and a sum covering this period was 
paid by the company and a receipt in total discharge promptly secured. 
At the expiry of the four weeka it was found that plaintiff was unable to 
return to his employment, and a certificate to thia effect was sent to the 
insurance company, with the result that the receipt in full discharge waa 
put in as a bar to any further payment. During the evidence, Mr. Kingdon 
(the solicitor) attempted to cross-examine the witneeses, but Judge Gye 
peremptorily refused to hear him, aud decided that he would not allow 
the intervention of the insurance company. The plaintiff was entitled (he 
declared) to c'aim compensation from his employer, the defendant, and it 
was, therefore, for the:e parties to the action to decide the points in 
dispute. There was, added Judge Gye, no place in the Act for the insur- 
ance company, nor bad the Act contemplated any such parties’ interven- 
tion. It will, of course, be observed that the Judges’ objection was not to 
the act of insurance, but to the attempted transfer of plaintiff's right to 
gue his employer for compensation. 

At the first hearing the case was adjourned t» enable defendant to 
obtain legal advice, and on its resumption Mr. Temple Cooke appeared on 
defendant's behalf, and said it was important that the case should be 
defended, or otherwise the insurance company might dispute the policy. 

Judge GYE said he had nothing to do with this point. He had only to 
deal with the case as between plaintiff aud defendant, and he could rot 
allow any insurance company to intervene, He had not taken this course 
without due consideration, but he found over aud over again that the 
"undertaker" was willing to pay, but that the insurance company 
refused, and by this course were endeavouring to defeat the aims and ends 
of the Workmen's Compensation Act. In the present case a most disgrace- 
ful defence had been put forward on behalf of the insurance company. 

Mr. TEMPLE COOKE said the term Compensation Act” was а 
misnomer. It was really an Insurance Act. 

Judge GYE: Nothing of the sort. The insurance companies have 
stepped in as they do everywhere. Не was not prepared to allow them to 
step in by a crooked path. 

Mr. TEMPLE COOKE said the practical result of bis honour's ruling 
was that no employer would insure against accident to his employees. 

Judge GYE said that in the Act there was no mention of insurance 
companies; only the word “ undertaker " was mentioned, and the under- 
taker” must fight it out with the insurance company separately. If the 
insurance company wished to fight the matter they must do it on appeal. 

Mr. TEMPLE COOKE then assured his honour that he appeared for 
the defendant, and not for the insurance company. 

Judge GYE: If that is the case, it would be dangerous for me to dis- 
allow you to appear. 

In the course of the evidence which followed, the receipt was again put 
іо, and purported to be a receipt in full discharge of all claims made, or to 
be mad^, under the Workmen’s Compensation Act, 1897, the Employers’ 
Liability Act, 1880, or at common law. A consultation took place between 
Counsel with a view of settling the case, but Judge Gye stated that he 
would not agrce to any settlement of the action. 

Mr. TEMPLE COOKE said he was not aware that it was necessary to 
get the consent of the Bench to a settlement in an action of this character. 

Judge GYE replied that there had already been a settlement, which 
was repudiated. 

At the conclusion of the evidence, Mr. TEMPLE COOKE submitted that 
the defendant was justified in defending this action ; otherwise, if he went 
to the insurance company and claimed further payment to his workmen 
under the poliey the coinpany might say he had not troubled to dispute 
this matter. On the faith of the doctor's certificate, the company were 
justified in taking the course they had done. It wastrue they had snatched 
this settlement from plaintiff, but they werc a commercial body and wished 
to make the best they could out of it. If it were not for the insurance 
companies where would the employers be under the Act? 

Judge GYE : You have summed up the case neatly. But the insurance 
companies make a really good thing out of this business. 

His HONOUR in giving judgment said it wasclear plaintiff was entitled 
to further compensation. The very point raised in this ca:e was one which 
he had expected would be raised ever since the Act came into operation, 
and he was surprised it had not been raised before. The object of the 
Act, he underatood, was that a workman should be entitled to receive com- 
pensation from his employer for any injury he might receive in the course 
of his employment. The legislator had removed a large number of 
restrictions and legal defences from the operation of the law as it stood 
before this Act was passed, and it was provided that, broadly speaking, 
unless the workman brought about the accident by his own wilful miscon- 
duct he should be able to recover from his employer damages for any 
injury happening under any of the circumstances specified and enumerated 
in the Act. It was intended by the Act that a workman thus injured 
should, during the period he was incapacitated, receive the means of liveli- 
hood. Further than that, it was intended by the Act—a point in which it 
had lamentably failed—that the workman should be enabled to conduct 


the proceedings for arbitration without professional assistance, and that 
workmen meeting with a variety of small injuries should not be obliged to 
go to a solicitor and incur costs. It was, in short, intended to put ths 
matter as much as possible in the man’s own hands. But the unfortunate 
technicalities and complications of the Act had rendered it absolutely 
impossible, in a great many cases, that a man of even more than 
ordinary intelligence could find out what the Act meant on this or that 
point. That difficulty had been considerably enhanced by the interven- 
tion of the insurance companies. They, being commercial concerns, issue 
policies to employera to cover all those accidents and risks, a state of 
things, he ventured to think, that was never contemplated by the legis- 
lature when the Act was passed. The effect of that intervention on the 
part of the insurance companies and of the universal desire to insure 
liabilities on the part of employera had been that, when from motives of 
honest and kindly feeling an employer was only too willing to compensate 
a man for injury, the insurance company stepped in and said we shall 
fight this." The result was that an extraordinary number of cass: 
were fought by the insurance companies for their own purposes, 
and they endeavoured to keep from the workman that comp3na- 


sation which his employer was willing and desirous he should receive. 


The sole end and aim of the insurance companies wa3 to get rid of the 
liability, and the workman stood the risk of being deprived of compensa- · 
tion, not by the wish of the employer, but by the sole consideration of 
£. в. d. by the iusurance companies. The Act was difficult enough to 
administer when both sides were willing for arbitration ; but it was 
almost impossible to administer it when every little point was taken by 
counsel or solicitor to defeat the claim of the applicant. The Act itself 
bristled with difficulties ; little wonder, then, thit the insurance com- 
panies gladly fastened on the difficulties, and endeavoured to defeat 
these claims. It was a rich harvest for them. He (Judge Gye) had no 
hesitation in saying that if a receipt such as had been put in in this case 
had been obtained over an ordinary action for a money claim, and the ple. 
had been put forward that the signatory did not know what he was signing, 
an action for fraud would be successful. If such procedure were allowed 
to go on it would put an end to honest dealing between workmen and: 
employers. A great deal of injury to bcth was undoubtedly done by this 
busy intervention on the part of insurance companies. "The balance due 
to plaintiff was £8. 1s. 6d., and he gave judgment for that amount, with 
costs, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


ears 


Arcona.—At Arcona, the northern point of the island of Rgen, а 
new lighthouse is being erected at acost of £11,823. The light 
adopted is an electric flash light of one-tenth second duration at 
intervals of 449; seconds, The light will be visible 22 miles. 


Atlantic Cable Enterprise.- According to a telegram published 
in the Paris edition of the New York Herald, a company 1з to be 
formed (under a charter to be obtained from the State of New Jersey), 
to be called the American-European Cable Co., with a capital sto:k 
of $10,000,000, the bulk of which, it is stated, has been subscribe 1. 
Mr. W. H. Worl and a number of capitalists are said to be behind the 
company, which proposes to lay a cable from New York to Portugal, 
under what is described as “a right ceded in 1867 to the American 
Atlantic Cable Co. by special Act of Congress to lay cables on the 
Atlantic Coast of the United States without conditions or restrictions ” 


Birkenhead.—During the past year 238,546 units of electric 
current were supplied to 215 consumers, compared with 169,676 
units and 158 customers in 1899. 

Birmingham.—The City Council on Tuesday adopted the recom- 
mendation of the Public Works committee to authorise the City of 
Birmingham Tramways Co. to equip the Bristol-road tramway route 
on the overhead trolley system. At present the accumulator system 
is employed. 

Blackpool.—The receipts of the electric tramway department t» 
March 31 amounted to £22,570, compared with £18,196 in 1899. 
The number of passengers carried was 3,421,730, compared with 
2,881,027, and the dis'ance covered 318,885 miles, against 259,754. 
Various extensions of the lines are being carried out. 

Bootle.— Differences have arisen between the Council and the 
Liverpool Corporation in regard to the running of through trans. 
The chairman of the Highways committee (Councillor Hall) 
announced on Wednesday that further communication had passed 
between the committee and the Liverpool Tramways committee, 
but a settlement had not been arrived at. The matter had 
been referred to the Board of Trade. 'The committee contended 
that the responsibility for the electric cars not being yet placed on 
the Bootle lines rested with the Liverpool Corporation. 


Bristol —The Local Government Board have sanctioncd the 
borrowing of £145,150 for electric lighting extensions. The period 
cf the loan is 25 years. An application from the Mangotsfield 
Parish Council for a supply of current has been refused. 


British Fire Prevention Committee.— V ols. II. and III. of the 
publications of the British Fire Prevention committee, advance 
copies of which "we have received, contain among other matter a 
description of the testing station of the committee and accounts 
of tests with unprotected columns, floors, ceilings, glass, doors and 
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artitions. А reprint of a Paper on '*Conflagrations During the 
t Ten Years" read by Mr. C. E. Goad before the Insurance 
Institute of Manchester, will also beread with interest in view of the 
recent disastrous fire in Ottawa, and of the Charity Bazaar Fire in 
Paris, of which to-day is the anniversary. The publications are 
edited by Mr. Edwin O. Sachs. 


Brussels-Antwerp Electric Railway.—The Bill for the con- 
struction of the proposed line has been defeated in the Committee 
of the Belgian Chamber. 


Canada.—Tlie electrical industry in Canada is, according to recent 
reports, participating fully in the prcsperity which is & feature of 
the time. The leading electrical manufacturing and supply 
companies report that the volume of business for 1899 exceeded that 
for 1898 by upwards of 75 per ceut., and this notwithstanding that 
cnly comparatively small additions have been made in the form of 
new undertakinge. Progress has been chown in the substitution of 
up-to-date plant for that previously in use, and in very considerable 
extensions and improvements to existing lighting and power under- 
takinge. The market quotations for stocks and shares in electric 
joint stock concerns in the Dominion show a marked rise, and further 
advances are confidently predicted. The utilisation of water power 
for the generation of electric current is being taken up with great 
energy, and cheapened production is resulting in largely increased 
demands for electric enterprise throughout the country. 


Cardiff. —A meeting of the Electric Lighting committee was held 
on Tuesday to consider a report from the borough electrical engineer 
(Mr. N. Appelbee) on the electrical undertaking, and particularly as 
to the advisability of erecting new electricity works for supplyin 
electric current for lighting and traction. Mr. Appelbee recommende 
that he be instructed to prepare detailed plans and estimates for the 
proposed works, and that application be made for borrowing powers ; 
tbat trials should be made with inferior grades of fuel, using induced 
or forced draught ; that the coal elevator and conveyor scheme as 
originally arranged should be carried out; that Messrs. Siemens 
Bros. and Co. be asked to give a quotation for a 500 H.P. steam alter- 
nator,and Messrs. Babcock and Wilcox for an additional boiler ; that 
the equivaient of 500 н.р. in transformers be obtained ; and that two 
additional feeder cables from the works to the centre of the town be 
laid at once. Mr. Hallett thought that forced draught would not be 
advisable, and the electrical engineer did not press the point, so this 
portion was struck out, It was stated that the present plant would 
only carry the department over the coming winter. The committee 
deferred considering the recommendations to enable Mr. Appelbee to 
draw up a further report, particularly upon the advisability of at 
once considering the necessity of providing a new generating station. 


“Carols from Car."—Mr. Geo. M. Baines, accountant at the 
Eastern Telegraph Co.'s station at Carcavellos, Portugal, is as well 
known in this charming district for his poetry and music as for his 
skill in the profession of which he is a respected member. Ina 
volume cf carols just published Mr. Baines tempts the muse in many 
strains, from the lullaby of the sunny south (à la Eugene Stratton) 
to the more ambitious sonnet and terenede. The introduction of 
* service" technicalities into some of the verses is very neatly 
accomplished, and will raise many a smile. Here and there a carol 
deals with local subjecta, and Mr. Baines’ residence for some years at 
Fayal, in the Azores, as superintendent when the cable was first laid to 
that i-land, affords him the opportunity of expressing in trenchant 
verse his longing to return to the home of his choice—Carcavellos. 
This regard for “ Car.,“ where men in the seivice of the Eastern and 
associated companies spend so many pleasant days, is very general, 
and fully excuses Mr. Buines for devoting many cf his carols to the 
glorification of the Mecca of at any 1ate the younger members of the 
submarine cable services to the East and West. The book has been 
nicely printed in Lisbon and is frontispieced by a photograph of the 
exterior front of the Carcavellos station, an old Portuguese baronial 
house of bold design, charmingly situated. 


* Cassiers Magazine. — The May issue includes articles on 
* Electric Riveting Machinery,” “Electric Central Stations and 
Isolated Plants," “Systematic Piece-work Pricing,” and * Typical 
Horizontal British Steam Engincs.” 


Central London Railway.— Mr. D. J. Ross, engineer to the City 
of London has been given permission by the Corporation to accept a 
gratuity of £1,050, for services in connection with the Bank station 
and subways of the Central London Railway. 

Country House Lighting.— Gayhurst House, Bucks, the resi- 
dence of Mr. W. W. Cariile, M.P., has been provided with a very 
completa electric lighting installation. The work was entrusted to 
Mr. R. F. Yorke, M. I. E. E., of Glasgow, and under his supervision 
was carried out by Messrs. G. and W. Simpson. 280 lamps have been 
installed. Current is supplied by a Laurence Scott shunt-wound 
dynamo, driven by а 12 н.р, Hornsby cil engine, with a бір. 
Hendry's patent laminated belt, and in addition there is a battery 
of 66 Chloride cells. The stables and outbuildings are also lighted 
electrically. 


County Councils and Electrical Undertakings.—A depu- 
tation from the County Councils Astociation and other bodies waited 


upon the Board of Trade last week, to obtain Government support 
for the bill exempting County Councils from responsibility for 
damage to electrical communication through the necessary widening 
and repairs of bridges. In reply, the President (Mr. Ritchie) said 
the principle contended for by the deputation appeared to be a rea- 
sonable one, although objection might be taken to its being retro- 
spective. It was rather a strong order to say, when Acts of Par- 
liament and provisional orders bad been obtained by electric lighting 
undertakings under the protection of the existing law, that they 
should now be made liable under this bill to expenses to which they 
were not previously liable. "The bill, which was very defective, had 
a most unfavourable position in the House, and he suggested that it 
would be better if it were withdrawn and reintroduced in an 
amended form. The position of electric lighting was not what it 
was in 1882, and he thought the deputation's case would be stronger 
if they went to Parliament, and asked for a reconsideration of the 
position in which local authorities were placed in connection with 
such expenses. 


Customs Duties. — Under the new Spanish tariff every description 
of electrical and scientific apparatus and instruments is classed under 
a heavy rate, and is plus a 20 per cent. war tax. 

Under the new customs tariff of Paraguay telegraph wire, steam 
engines and fittings, calcium carbide and scientific instruments are 
admitted free. 


Dinner.— The fortieth annual dinner of the old students of King's 
College, London, will be held at the Holborn Restaurant on Monday, 
June 18, when the Hon. Sir John Alexander Cockburn, K. C. M. G., 
Agent-General for and formerly Premier of South Australia, will 
preside. His Royal Highness the Duke of Cambridge has notified 
his intention to be present. Students can obtain all information of 
Mr. W. Vincent at the college. 


Dock Lighting.— The Mersey Docks and Harbour Board have 
decided to light the Birkenhead foreign animals wharf electrically. 
The Woodside portion has for some time past been so lighted, current 
being supplied by the Birkenhead Corporation ; but the board have 
now decided to put down an independent plant. 


East London Technical College.—Mr. J. T. Morris will give 
a specia! course of six lectures on “Electric Lighting and Power 
Stations,” on Thursday evenings, commencing 17th inst., and a 
course of eight lectures on Three-phase Currents,” on Tuesday 
evenings, commencing 8th inst. Some particulars are given in an 
advertisement, and further information can be obtained from the 
director of studies (Mr. J. L. S. Hatton, M.A.), People’s Palace, 
London, E 


East bourne.— An important report by Mr. W. C. C. Hawtayne on 
the position of the electricity undertaking was considered by the 
Council yesterday (Thursday). Mr. Hawtayne states that as the 
company's undertaking was commenced in 1882, some of the machi- 
nery is old and very inefficient, and recommends the Council to instal 
a direct complete set capable of developing 400 kw., and an addi- 
tional boiler, the cost of the new plant being £5,050. The re-model- 
ling of the mains was the most important matter. In regard to the 
transforming of the high-pressure current for private supply, Mr. 
Hawtayne points out that the duration of the maximuin load was 
only about 1 to 2 hours per day, so that for approximately 22 hours 
out of 24 a considerable amount of energy was being wasted, and 
that waste could only be checked bv getting, rid of as many of the 
small transformers as possible, and substituting for the present 
system of distribution a proper low-pressure system of mains fed at 
intervals by large transformers grouped in sub-stations. The altera- 
tions suggested should bring down the losses from the inefficiency of the 
present system toabout 15 per cent. of the unitssold, against about 60 per 
cent. The change of pressure would enable them to take twice as many 
consumers on the low pressure mains, while also halving the losses in 
distribution. The cost of the alteration would be approximately 
£10,700. The present house service fuses and meters would also 
partly require replacing, involving a further cost of about £4,000. 
Ihe 25 public arc lamps oa the sea front running iu series off the 
old Brush machines should be connected up to the low-tension dis- 
tributing network, and would therefore require to be altered, or pre- 
ferably replaced by lamps of a later tv pe, at a cost of about £260. If 
the Corporation proposed to ‘extend the arc lighting to certain 
additional thoroughfares named in the report, 38 additional arc lamps 
would be required, and the capital outlay would be about £1,500. 
Those lamps would replace about 33 existing incandescent gas and 30 
ordinary burner lamps, costing about £37 per annum, and if the 
Corporation decided upon a charge of £17 per 1,000 c.p. arc lamp per 
annum, the extra annual expenditure for arc lighting would be £409. 
The electric arc lamps would give about ten times more light than at 
present. The provision of a new switchboard would cost approximately 
£1,100. On the question of the site of the works, Mr. Hawtayne 
advised the construction of new worksat Roselands in conjunction with 
the re-modelled refuse destructor and sewerage works. In any event, 
whether the electricity supply works are erected at Roselanas or not, 
a considerable expense must shortly be incurred on buildings in 
order'to place the existing works on a proper footing. The cost of 
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this work might amount to anything between £2,000 and £3,500, 
according as to whether or not a new shaft is required. The cost of 
buildings with a new chimney shaft for a combined scheme of light- 
ing, sewerage, and destruction of refuse would be about £9,500. On 
the question of changing over from the alternating-current to the 
continuous-current system. It would not be possible to adopt the 
continuous-current system without considerable alteration to the 
whole of the cable network, and practically reopening the whole of 
the streets where cables were now laid. Lighting the remaining 
streets by incandescent electric lamps (997 16 c.p. and 53 
32 c.p. lamps) would cost £17,450, and the total annual expen- 
diture for maintenance, &c., is estimated at £4231. The 
Electric Light committee recommend the Council to transfer 
the works to Roselands, and to instruct Mr. Hawtayne to prepare 
the necessary plans and specifications ; that the borough engineer 

repare the plans of the new building required, in consultation with 

г. Hawtayne ; and that tenders be at once invited for the new 
main switchboard and 400 kw. steam alternator, with boiler. The 
total cost of the proposed works is estimated at £33,562. After dis- 
cussion the Council yesterday (Thursday) decided to adopt Mr. 
Hawtavne’s report and recommendations. 


Edinburgh. —The Electric Lighting committee have issued their 
draft estimates for the year 1900-1901. The estimated expenditure, 
including £5,800 for rates and taxes, is £45,715, making, with 
£40,000 for sinking fund and interest, a total of £85,715, against 
£63,285 this year. The estimated revenue, after taking into account 
the proposed increase of 4d. per unit on the present price of 34d. 
for private lighting, in consequence of the rise in the price of coal, is 
£90,000, compared with £73,405 in the current year. The estimated 
capital expenditure in 1900-1901 for works at the Dewar place and 
M*Donald road statione, and the extensions of mains and cables, &c., 
is £113,450. "The price for public lighting has been fixed at £13 per 
lamp per annum, a reduction of EI; the pres for motor power is to 
remain at ld. рег unit. The number of lamps applied for during 
the last fortnight was equal to 5,348 8 c.p. lanips, and includes 15 
motors. 


Edmonton (Middlesex).— At its last meeting it was resolved by 
the District Council that application be made for an electric lighting 
provisional order. 


Electric Traction in Spain.—A Royal order was recently issued 
authorising the construction of electric tramways in Almeria and the 
vicinity. 

Engineering Bducation.— Instruction is given in civil, me- 
chanical and electrical engineering at the Hertfordshire Training 


School of Engineering, and some particulars are set out in an adver- 
tisement.- 


Factory and Workshops Bill.—This bill, now before Parlia- 
ment, if passed as it stands, is calculated to considerably increase the 
liability of occupiers of factory premises in the provision of means of 
escape in case of fire, and the Manufacturers’ Section of the London 
Chamber of Commerce suggests various amendments to the bill, and 
particularly to sec. 15, which deals with the means of escape to be 
provided. It appears that under the Act the occupier of any factory 
erected since Jan. 1, 1892, or of any workshop erected since Jan. 1, 
1896, in which more than 40 persons are employed, must, if situate 
in the area over which the London County Council has control, be 
furnished with a certificate from the Council that reasonable pro- 
vision has been made for escape in case of fire of all persons employed 
above the ground floor, or otherwise the upper floors must not be 
occupied. It is pointed out that the bill proposes to give the 
('ouncil the same power for old as for new factories and workshops, 
7. e., the power to decide whether a factory or workshop may continue 
to be used or not. The London Chamber of Commerce calls the 
attention of factory owners to the clauses of this bill. Copies of the 
rug ested amendments can be obtained on application to the secre- 
tary, Mr. K. B. Murray, Botolph House, Eastcheap, E.C. 


Gravesend. —Mr. W. H. Trentham is to attend the next meeting 
of the Electric Lighting committee to discuss the question of the 
erection of electricity works. ° 


Hales Owen.—Acting on the advice of Mr. R. P. Wilson, the 
District Council have resolved not to dispose of their electric light- 
ing order until they have obtained a tramway provisional order, 
which will be applied for next session. 


Leeds.—The salary of the mains superintendent has been increased 
{тош £208 to £230, with a further increase to £250 at the end of 
twelve months. 


Leicester.—A sub-committce has been appointed to visit Paris, 
Brusesels, Berlin, and Budapest, in order to report to the Council 
upon the systems of electric traction in operation in those towns. 


Leith.—The burgh electrical engineer (Mr. W. A. Bryson) has 
tendered his resignation, as he intends to confine himself to con- 
sulting work. The Co incil are advertising for Mr. Bryson's successor 
in another column. 


Limerick.—Progtess is being made with the electric lighting 
scheme, the plans of which have been approved by the Local Govern- 
ment Board. The consulting engineer is Mr. J. Enright. 


n.—The Lymington Electric and Power Co. are com- 
mencing the work of erecting their electricity supply station. 


Maidenhead.—The Council have decided to apply for sanction to 
a loan of £25,000 for e'ectric lighting. 


Manchester.—At the Corporation meeting on Wednesday, the 
estimates for the ensuing year were presented by the Finance com- 
mittee and approved. Last усаг the Electricity committes contri- 
buted £10,000 to the relief of rates, but this year the contribution 
will be nil. The Gas committee’s contribution has been reduced 
from £52,000 to £20,000. In reply to questions Ald. Higginbottom 
said the engineer bad withheld the supplv from Cheetham Hill 
because he could not, with the existing plant, have maintained the 
voltage required. The mains were being prepared for tramway and 
lighting, and they would be carried to Cheetham firat. The Electri- 
city committee had handed over £68,000 to the City Fund, and had 
built up a reserve fund of £40,000 out of the profits, and yet they 
were told they might have been in banktuptcy because they did not 
feel justified in handing over £10,000 or £20,000 to the City Fund. 
The mains were laid down under the best advice in the country. It 
had been found, however, that the damp climate of Manchester 
would not allow the indiarubber cables to “live” there. It was 
only those cables which had proved defective, and he did not think 
thev would have any trouble fron any of the cables with which they 
had been replaced. With rd to explosions, Manchester was not 
worse off than other placea: The extension to outside districts was 
carried out in accordance with the policy of providing electric tram- 
ways and lighting for the out-districts, 


Marylebone (London).—The Parliametary committee has been 
instructed by the Vestry to take the necessary steps to oppose in all 
its stages the bill for confirming the provisional order to the Mary- 
lebone Electric Supply Co. 


Newcastle-on-Tyne.—An inquiry was held on Tuesday by Mr. 
A. P. Trotter into the application of the Corporation to borrow 
moneys for electric tramwava. The town clerk (Mr. Hill Motum) 
and the consulting engineer (Mr. C. Hopkinson) supported the appli- 
cation. Provisional contracts have already been let, and Mr. Motum 
said the Corporation had authority to construct 20 miles of double 
tramways and to work them electrically. The tramways were in 
course of construction, and about 11 miles were at present being 
preceeded with. They proposed shortly to invite tenders for the 
remainder. He asked that as long a time as possible should be 
alowed for repayment of loan. Mr. Trotter said that the usual 
terms were 50 years for buildings, 20 years for electrical equipment, 
and 15 vears for cars, and sometimes an average was struck. The 
Corporation asked for 50 vears for the buildings loan, but that was 
an unusual time, and he was afraid it was not pos:ble under the 
Tramways Act. The town clerk submitted that the application 
was not made under the Tramwava Act, but under the Local Act of 
last year. Mr. C. Hopkinson gave technical particulars. The power 
station, he said, was being built larger than was immediately required 
so that there miglit be provision for extensions, They were going 
to have 100 cars built at pres:nt. The gradient would be about 1 
iu 13. The brake to be used would be a mechanigal brake, but 
they were arranging the cara so that they could add a further brake 
to the bogey cars. There was no opposition. 

Mr. Cail, chairman of the Tramways committee, has been commis- 
sioned to pay a visit to the German Steel Works, in Westphalia, to 
make an expert inspection of the next delivery of 600 tons of tram 
rails on behalf of the Corporation. If necessary, Mr. Hopkinson, 
the electrical engineer, is to accompany Mr. Cail. 


Norwich.— The new Technical Institute has been 
an electric lighting installation by Me:srs. G. N.C. 
There are about 800 livhte. 


Police.—At the Marvleb ne (London) Police Court on Wednes- 
дау, a vouth named Toye was charged with loitering in the Harrow- 
road for the supposed purpose of committing a felony, and further 
with inciting David Ca herall and Walter Gower to steal. Prisoner 
hai been in the ew of Messre. Evershed and Vignoles, electrical 
engineers, Woodfi: Id Works, Harrow-road, W., and was discharged 
two months аро. Catherall, who was called as a witness for the 
prosecution, gave details of his connection with the prisoner, who 
apparently had arranged a plan for obtaining possession of the cash 
bag of Мезвгг, Everehed and Vignoles’ cashier, but the plan failed 
as the cashier did not return by the usual route, The magistrate 
(Mr. Curtis Bennett) complimented the two witnesses, Catherall and 
Gower on their conduct and rewardel them for their loss of time. 
Prisoner жах sentenced to three months’ hard labour. | 

At We:t Ham on Fridav, Charles Maddock, wireman, was again 
charged with attempting to set fire to a building at Factory-road, 
Silvertown, the propeity of the Indiarubber, Gutta Percha and Tele- 
graph Works Co. Particulars of this case were given in our last 
issue. After taking further evidence the magistrate committed the 
prisoner for trial to thé next sessions of the Central Criminal Court. 
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Prague (Bohemia).—In a report on the trade of Bohemia, just 
published, it is stated that an excellent service of electric tramways 
now runs through the principal thoroughfares of thecity. Prague 
is well lighted by electricity, the municipality being the owners of 
the undertaking. Public and private supply is generally adopted. 
The telephone service, which was originally established by an 
Evglish company, is excellent, and the city is in direct commu- 
nication with Vienna, Berlin, Dresden, and other important Con- 
tinental cities, The telephone service is owned by the Imperial 
Government. 


Plymouth. —There was a net profit of £298 on the Corporation 
tramway undertaking last year. The adverse balance, due to the 
accumulated deficits of previous years, stood on March 31, 1899, at 
£8,659. The actual deficit of the previous year was £1,321, so that 
the accounts of the year just closed show a total gain as compared 
with 1898 9 of about £1,600. 


Personal —A marriage has been arranged, and will take place at 
Brighton, on July 7, between the eldest daughter of the mayor of 
Brighton (Ald. J. E. Stafford) and Mr. W. C. P. Tapper, resident 
electrical engineer at the Whitechapel (London) electricity works. 


Presentation.—On 28th ult, the employés of the Brush Co. 
assembled in one of the new shops at Loughborough to present a 
testimonial to Mr. C. E. Hodgkin on the occasion of his retirement 
from the post of works manager. The presentation, which consisted 
of a bacteriological microscope and lamp, chemical balance and 
weights, 10 power Ross binocular and an album containing the 
signatures of the subscribers, was made by Mr. F. E. Andrews, the 
works secretary, supported by Mr. Councillor Yeomans Mr. 
Hodgkin suitably acknowledged the present. 


Private Bill Legislation. —The Liverpool Overhead Railway Co. 
propose to apply for leave to introduce clauses in their bill empower- 
ing them, with the consent of the Mersey Dock and Harbour Board, 
to s the Mersey dock railway electrically. 

The Dublin Electric Lighting Billwas read a second time in the 
House of Commons on Monday. 

The Vale of Rheidol Light Railway bill has passed through the 
committee stage of the House of Commons, and has been ordered for 
third reading. 

9 7 8 to the Preston Corporation's Tramway and Extension 
bill has been withdrawn. 

Of the 19 petitions originally lodged against the London United 
Tramways (Exten- ions) Bill only one (by frontagers in the Rich- 
mond-road, Twickenham) remains. The bill will be considered 
by a House of Commons committee, under the chairmanship of Sir 
U. Kay Shuttleworth. 

The Standing Orders committee of the House of Commons have 
allowed the Glasgow District Tram ways bill to proceed, but the tram- 
ways on the north side of the Clyde, with the ex ception of those 
projected in Dumbarton, have been struck out. 


BRhyl.—An inquiry was held last week into the application of the 
Couacil to borrow £37,000 for electric lighting, refuse destructor and 
other works, The clerk (Mr. A. Rowlands) said the Council antici- 
pated making a substantial profit on the first years working, as an 
agreement had been entered into with the Rhy! and Prestatyn Light 
Railway C». to supply electrical energy for their tramway, at a profit 
of over £400 per annum. It was intended to supply current to 
private consumers at 6d. per unit. 


Buthin (Denbigh).—A special meeting of the Council is to be 
held to consider the advisability of applying for electric lighting 
powers. 


St. Helens.—The Electric committee recommended at the Council 
meeting on Wednesday that the salary of the borough electrical 
engineer (Mr. J. S. Highfield) be increased from £300 to £500 per 
annum. It was explained that Mr. Highfield was first appointed 
in 1898 at a salary of £200, and in July, 1899, he had the option of 
accepting another position at a salary of £500 per annum. The 
committee gave him a bonus of £100, and promised that if he 
would not leave until the electrical equipment of the tramways was 
completed, he should have £500. Notwithstanding this promise, an 
amendment was carried that Mr. Highfield's salary be only increased 
to £400. The salary of the assistant electrical engineer (Mr. E. M. 
Hollingworth) has been increased from £110 to £150, and the 
salaries of Messrs. G. H. Carter and E. E. Eccles. shift engineers, 
from £100 to 2125, 

St. Pancras (London).— The Vestry have sanctioned an expendi- 
ture of £3,000 for laying a new feeder for the Seymour-street 
district, with an ultimate extension to Somers Town. The outlay 
includes cost of 1 and arc lighting mains in Ampthill- 
square and Bedford-street. A proposal by the Electricity committee 
to reduce the charge for current to churches, chapels, and hospitals 
from 5d. to 3d. per unit as from July 1 next was referred back. The 
chairman (Dr. W. Smith) said that there were 65 churches and 
chapels in St. Pancras, of which only 12 were supplied with current 
by the Vestry, but if the proposed alteration was made he believed 
they would be able to induce all to become customers, 


Salford.—A special meeting of the Corporation will be held on 
Monday to consider the report of the Electric Light committee 
relating to the resignation of the late chairman, Councillor Haworth 
and the matters connected therewith. 


Scarborough — The Corporation are negotiating for the purcha:e 
of the undertaking of the Scarborough Electric Supply Co. (Ltd ). 
and the company intimate that they are prepared t» sell “ on the 
basis of the present and prospective value.” The committee having 
charge of the negotiations offerto buy at a valuation to be fixed by 
an arbitrator. 


Shoreditch (London). The electrical engineer (Mr. C. N. Russell) 
has been unable to recommend the acceptance of either of the two 
tenders received for the supply of four 165 kw. transformers, and 
the Vestry have decided to invite fresh tenders, and to permit 
makers to offer their largest size of transformers suitable for the 
purpose. Опе of the original tenders was not according to epeci- 
fication, and the price of the other was considered to be too high. 


Stafford.—During the past year the electricity department 
generated 118,311 units of electric current, an increase of 27,207 
over last year. The department is in negotiation with Mr. W. O. 
Rooper for an annual supply of about 100,000 units for works 
lighting and motor driving. 


Stettin (Germany).— The total length of electric tramway lines 
belonging to the Stettin Electric Street Tram Co., opened to traffic 
at the end of 1899, was 44,373 metres (about 274 miles) The com- 
pany's rolling stock consists of 82 motor cara, 22 closed and 21 open 
cars, one snow- clearing car, and four salt-strewing cars. The net 
profits for 1899 reached £9,376, and the company paid a dividend of 
6 per cent. The overhead electric trolley system is now in operation 
over all the lines. 


Stores Lighting.—The extensive range of shops occupied by the 
Bon Marché Co., at Stoke Newington, London, are to be lighted 
throughout electrically. Jandus atc lamps are to be used for the 
interior lighting, and Crompton-Pochin open type for the exterior. 
An independent gas-driven generating plant ia being installed. The 
consulting engineers are Messrs. Taylor and Field. 


Sunderland.— According to the report of the electrical engineer 
(Mr. John F. C. Snell) the profit on the electricity undertakiny 
during the past year amounted to over £1,000, of which £700 has 
been applied to reduction of rates. 


Telephone Wayleave Charges at Newcastle-on-Tyne.—A com- 
mittee has been considering the advisability of charging a rental for 
underground telephone wayleaves to the Post Office and the National 
Telephone Co. The Post Office authorities requdiate any liability 
to such a charge. The committee recommend that no charge be 
imposed on existing rentera, but that, in the case of all new sub- 
scribers, the charge be at the rate of 2s. 6d. per renter under both 
telephonic services. 


Telephone Wayleaves.—The summons against the National 
Telephone Co. for opening up the pavement in Marshalsea-road, 
Borough, for the purpose of lasing down telephone conduits and 
wires without the usual notice, hasbeen withdrawn by the Vestry of 
St. George the Martyr (Southwark). At the police court on Tuesday 
the vestry clerk (Mr. Johnson) stated that the company had admitted 
that the wires were laid without authority, and agreed to pay £10 
per annum in consideration of the wires being underground. 


The War in South Africa.—The outbreak of hostilities in South 
Africa and the extension of the period during which these hostilities 
are likely to continue, has led to large imports of electric machinery 
and material into Cape Colony, Natal, and other South African 
ports, which in October, 1899, exceeded those for Ostober, 1893, by 
£6,000. Reports to hand show that this increase continues a feature 
in South African imports, 


Water-power Utilisation in India —The Government of India 
are willing to receive proposals for lighting Wellington by electricity, 
generated by water-power from the Karteki Falls, in connection 
with the scheme for the utilisation of water-power from the falls for 
the' cordite factory which is being built in the Arvenghat valley, 
Nilgiris. 

Water-power Utilisation in Spain.—The Sociedad General de 
Centrales Electricas, Bilbao, has secured the concession for utilising 
the water-power of the river Leizaran, near Andvain (Guipuzcoa). 
It is estimated that 2,800 н р. will be available. 


West Australia.—At the meeting of the Colonial Consolidated 
Finance Corporation, on Wednesday, the chairman said they had 
decided to participate in the proposed scheme for the construction of 
an electric tramway at Kalgoorlie, and now held a quarter-share in 
the tramways concession. "The intention was to build the tramway 
without appeal to the public. They were told by the engineers who 
built the Perth tramways that the Kalgoorlie lines would be a better 
paying scheme than Perth. The р to commence constructing 
at Kalgoorlie at once, and hoped to have some part of the tramway 
open for traflic towards the end of the year. 


68 


THE ELECTRICIAN, MAY 4, 1900. 


West Bromwich.—An inquiry has been held into the applica- 
tion of the Corporation for sanction to borrow £30,000 for erecting 
electricity works There was no opposition. 


Weymouth.—The Council have considered and adopted a report 
by Prof. A. B. W. Kennedy recommending the erection of electricity 
worke, at an estimated cost of £38,300. Application has been 
made to the Local Government Board for sanction to borrow 
£42,000 for covering the cost. 


Wireless Telegraphy in Germany.—A company, entitled 
Braunsche Telegraphen Gesellschaft, has been formed in Hamburg 
with a capital of 2,000,000 marks (£100,000) for the purpose of con- 
tinuing the experiments of Prof. Braun, of Strasburg, in wireless 
telegraphy, the exploitation of his patents, and the establishment of 
complete installations of wave telegraphy on land and sea. The 
company takes over an agreement made between the Schuckert Co. 
and the syndicate hitherto dealing with the Braun patents. 


Worcester.— In order to encourage the demand for electric cur- 
rent, the Council have decided to ask the Local Government Board 
to sanction a loan of £1,000 for wiring consumers’ premises. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtaincd of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
READY. 

(Price 12s. 6d., by post, 138. 8d.; Colonies, 143.; abroad, 14s. 6d. (United 
Stat 28, 158.) 


The Electrician ” Electrical Trades’ Directory and Hand. 
book for 1900.—In addition to the well-known features of this 
Directory and Handbook (all of which have been carefully revised 
and brought quite up to date) a large addition has been made to the 
Handbook Division, including a Digest of the Law of the Telegraph 
and Telephone, for the use of municipalities and companies contem- 

lating applying to the Postmaster-General for a Telephone Licence. 
This section of the book now includes the new model form of Licence 
issued by the Postmaster-General, the Telegraph Acts and Orders 
passed by Parliament in 1899, and other information in connection 
with this the latest development of electrical enterprise. The huge 
sheet tables of Electric Light and Power and Electric Railway 
and Tramway undertakings of the United Kingdom have been 
made quite complete. These sheets form a most complete record 
of electrical engineering progress in connection with electricity 
supply and power and traction applications, The Directory 
Division has been carefully extended and corrected, and is 
the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. А number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is the most complete and correct book of its kind 
ever published in any language. 


“Tue ELECTRICIAN” R£gADING CasE.— To hold four numbers of the 
journal, Strongly bound, 1s. net; post free, 1s. 4d. 


‘“ Млахетто INDUCTION IN IRON AND OTHER METALS."—By Prof. J. А. 
Ewing. Price 10s. 6d. net. New Edition (Third) now ready. 


'"LocALIBATION OF FauLTS IN ELTOr RIO Licht Marns.”—By F. C. 
Raphael. Price õe., post free. The book deals with the important subject 
of localising faults ia electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


* WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEOTRIO WAVES." A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations, bringing 
this latest 9 7 99 of electrical science quite up to date. New and 
Enlarged Edition, 5s. nett. Now ready. 


* "PRACTICAL Nores FOR ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. The authors 


give in a clear and concise manner a good summary of the general prin- 
ciples of electrical science. 


"THE INCANDESCENT LAMP AND ITS MANUFACTURE."—By Gilbert S. 
Ram. Price 7s. tid., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 

"THE CENTENARY OF THE ELECTRIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free ls. 3d.; strong cloth, 

s. 6d., post free, 

„ MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY."—B 
E. Tremlett Carter, C.E., M.LE.E. Price 12s. 6d., post free. In this 
comprehensive work sn account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting and power 
stations. The various forms of pearing in the power station and for electric 
motors are also dealt with ; and the k contains, in addition, numerous 


tables giving exact data of the equipment and working of electric power 
stations. 


„Tux MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
by Francis Jehl. 10s. 6d., post free. This is a practical handbook, giving 
a complete description of the art of making carbons for electrio lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


* ELECTRIC LAMPS AND ErEcTRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, tc. New and Cheaper Edition, ôs., post free. 

“ ELECrRIO Motive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has h 
much experience. Price 10s. 6d., post free ; abroad, 11s. 

* ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. Elton 
Young, M. I. E. E. The scope of the book airs at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Deny 8vo, fully illustrated. 103. 6d., post free. 


‘t SUBMARINE CABLE-LAYING AND REPAIRING. —Ву H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 

„ ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Pot. I., 12s. 6d. 
Vol. II., 128. ва. 

‘t THE Арт OF ELECTROLYTIC SEPARATION OF METALS."—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the 5 rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


*" DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

"LABORATORY NoTks AND Fonws."—We have ready a set of 40 
Elementary and Advanced Exercises for use with Electrical Engi- 
neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstrators, and Students. 
The object of the series is the saving of the time of the Teacher 
and bis Assistants, and to serve as a record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 53. 6d. net. The comp'ete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net ; or bound ia strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s “ Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnies and other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new ome 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper, and with less spaze for tabulated records, are issued at half 
the price of the original set. ` 


TRADE NOTES AND NOTICES, 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


The Postmaster- General invites applications fur copies of the Post 
Office specification, and forms of tender for galvanised iron strand 
stay wire for telegraph purposes Applications to the controller 
of stores (Mr. Chas. E. Stuart), G.P.O. West, London, E.C. Se? 
advertisement, 


Glasgow Corporation require tenders for creosoted poles, oak arms, 
insulatora, ironwork, and itonwork used in telephone construction. 
Specifications, &., may be obtained from the telephone engineer 
(Mr. A. R. Bennett), City Chambers, and tenders must be lodged 
with the town clerk (Sir J. D. Marwick) by Wednesday, 16th iust. 
See advertisement. 

Glasgow Corporation aleo require tenders for indiarubber-covered 
and lead-covered branch cables and carbons for one year. Specifica- 
tions, &c., may be obtained from the engineer (Mr. W. A. Chamen), 75, 
Waterlow-street, Glasgow, and further particulars are given in an 
5 Tenders to the town clerk (Sir J. D. Marwick) by 
19th inst. 


Leeds Lighting committee invite tendera for two or three 630 kw. 
two-phase generators and one or two sets of surface condensing plant. 
An advertisement contains further particulars, and specifications, 
&c, may be obtained from the manager (Mr. II. Dickinson), 1, 
Whitehall-road, Leeds Tenders to town clerk (Mr. W. J. Jeeves) 
not later than 10 a.m. of 28th inst. 


Worksop District Council require tenders for electricity generating 
plant, particulars of which are set out in an advertisement. Speciti- 
cations, &c., may be obtained from the consulting engineer (Mr. 
A. B. Mountain), borough electrical engineer, Huddersfield, and 
tenders must be delivered to the clerk (Mr. Geo. H. Featherstone) 
not later than 23rd inst. 


The Guardians of West Ham Union invite tenders for the 


erection of works detailed in an advertisement elsewhere. It will 
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be seen that the tenders are to include maintenance of the installa- | Leeds Corporation on Wednesday accepted the tender of the Elec- 


tion for 19 montha from the date of completion of the whole of the 
works The advertisement contains further important particulara of 
the conditions, and tenders have to be sent in to Mr. Fred. E. 
Hilleary, clerk to the Guardians, Union-road, Leytonstone, E., by 
Wednesday, May 16. 

Bradford Corporation require tenders for the construction and 
delivery of two steam engines and two 1,000 kw. dynamos. Speci- 
fications may be obtained from the city electrical engineer (Mr. R A. 
Chattock}, and tenders must be delivered to the town clerk (Mr. 
Frederick Stevens) Town Hall, Bradford, on or before 24th inst. 
An advertisement gives further particulars. 

Bradford School Board invite tenders for the electric lighting of 
the Carlton-street school. Specifications from the consulting engineer 
(Mr. A. H. Gibbings), Old Bank-chambers, Cheapside, Bradford, and 
tenders to the clerk (Mr. Thos. Garbutt), School Board offices, Manor- 
row, Bradford, by noon of Monday next, 7th inst. See advertisement. 


Heywood Corporation require tenders for electricity generating 
plant. Specifications, &c, from town clerk (Mr. J. H. Baldwick) 
and tenders by noon on May 14. 

The Commissioners of the Royal Burgh of Perth invite tenders for 
45 enclosed arc ps and ornamental cast-iron and steel pillars, 
with switch gear, &c. Tendera before noon on May 7. 

Salford Electric Light committee require tenders for two miles 
of low tension single cable, lead covered, and a battery ot accumu- 
Jatore Tenders by Мау 7. 

Corporation [of London Streets committee invite tenders for the 
supply on hire of electrically-driven dust carts. "Tenders to town 
clerk (Sir John B. Monckton), Guildhall, E.C., by June 1. 


Manches'er Tramways committee invite tenders for 150 car trucks, 
tramway bonds and special track work and points and crossings. 
Tenders by May 7. 

Paddington (London) Vestry invite tenders for carrying out certain 
d agar alterations to the existing electric lighting at the public 

ths. Tenders to vestry clerk (Mr. Frank Dethridge), Vestry Hall, 
Harrow-road, London, W., by May 14. 

Burnley Corporation invite tenders for laying about 2,000yds. of 
cable. Tenders by May 14. 


Kings Lynn Corporation invite tenders for the supply of steam 
dynamos, boiler, switchboard and cables. Tenders by May 17. 


Birkenhead Corporation invite tenders for steam pipe work, &c. 
Tenders by May 15. 


Central Electric Supply Co. (Ltd.) invite tenders for the supply, 
delivery and erection of electricity generating lant. Tenders to Mr, 
F. J. Walker, 19, Carnaby-street, London, W. by 10 am. of May 22, 

Rhyl District Council invite tendera for the supply and erection 
of electricity generating plant. Tenders to Clerk by 2 p.m. of May 14. 


Brighton Corporation invite tendera for incandescent lamps for 12 
months from July 1 next. Tenders by June 11. 


The Bengal Nagpur Railway Co. (132, Gresham House, Old Broad- 
street, E.C.) require tenders for electric lighting plant. "Tenders by 
May 10. 

Maddelena (Italy) Municipal Council invite tenders and projects, 
until July 14, for public electric lighting. M 


TENDERS RECEIVED AND ACCEPTED. 


The Southampton Harbour Board received 13 tenders for the 
supply and erection of a motor transformer. The estimate of the 
consulting engineer (Mr. J. G. W. Albridge) was C785. 

British Schuckert Co. (accepted) £690 | Electric Construction Co £934 


Edison and Swan Co............. 1,145 Shalders and Davin 950 
T. Scott Anderson and Со. ... 1,140 T. Richardson and Sons 870 
General Electric Co. ............ 1,029 | Siemens Bros. and Co. ......... 860 
Thomas Barton 990 | D. Bruce l'eebles and Co 830 
Crompton and Co. ............... 976 | T. Parker (Ltd.) .. 694 
Brush Coo... 950 
Dundee Corporation have accepted the following tenders :— 

Lowdon, Bros., traction switchboard ........................... £1,000 . 

British Insulated Wire Co., distributing mains ............ 8,000 

Callender Co., cables for electric lighting extensions 2,000 


The Shoreditch (London) Vestry have referred tenders for the 
supply of cable from Messrs. Siemens Bros. and Co., the Briti-h Insu- 
lated Wire Co., and W. T. Glover and Co. to the Lighting committee 
for consideration. The Vestry have accepted the tenders of the 
Edison and Swan Co, and of the Berrenberg Electric Lamp Syndicate 
for the supply of incandescent electric lamps during the ensuing year. 


The Maidstone District Council have accepted the tender of 
Messrs, Wallis and Sons for the erection of electricity station 
buildings at £8,563, and that of Messrs, Aiton and Co., 25, Laurence 
Pountney-lane, London, E.C., for steam pipes, &c., at £1,432. 

Thirty-one tenders have been received for the electric lighting of 
the Northumberland County Lunatic Asylum, and the report of 
Mr. A. A. Campbell Swinton upon these tenders i3 to be considered 
at the meeting of the Visiting Committee on 21st May. 


tric Construction Co. for the supply of one, two, or three steam 
dynamos, for the Tramways department, at £10,149. 

The Hart Accumulator Co. have secured the contract for the 
supply of storage batteries for the Penydaren electricity supply 
station, Merthyr Tydfil. 

The Newcastle-upon-Tyne Tramways committee have let contracts 
for the ironwork for the tramcar sheds to Mes:rs, Swinney Bros, and 
to Mesers. Vipond and Uo. for the ironwork for the power statioa at 
the Manors. 


Rotherham Corporation have accepted the tender of Messrs. 
Thornton and Sons for erecting electricity station buildings at 
£8,351. 


APPOINTMENTS VACANT AND FILLED. 


The Greenock Board of Police require a resident electrical engineer 
at a salary of £300 per annum. Further particulars are given iu an 
advertisement, and applications must be lodged with the town clerk 
(Mr. C. MacCulloch) before 10 алп. of 9th inst. 


Glasgow Corporation require an outside superintendent for their 
telephone exehange system. An advertisement contains additional 
particulars, and applications must be lodged with the town clerk (Sir 
J. D. Marwick) not later than May 11. 


Leith Town Council require an engineer to take charge of their 
electricity undertaking. An advertisement contains further parti- 
culare, and applications to town clerk (Mr. T. D. Laing) not later 
than 12th inst. 


An outside assistant is required by the Folkeston» Electricity 
Supply Co. Applications to managing engineer (Mr. Thomas 
Hesketh). See advertisement. | 

The Newcastle-upon-Tyne Electric Supply Co. (55, New Bridge- 
street) require a meter inspector. Applications t» secretary. See 
advertisement. 


Rathmines (Dublin) District Council require a cinvasser in con- 
nection with their electric lighting scheme. Applications to clerk 
(Mr. F. P. Fawcett), Town Hall, Rathmines, C». Dublin, by 15th inst. 
See advertisement. 

A foreman is required to take charge of the arc lighting depart- 
ment of au electricity undertaking. An advertisement gives further 
particulars, 


Mr. H. Waring, of Burton-on-Trent, has been appointed clec- 
trical engineer by the Mexborough Council. 


Liverpool Corporation have appointed Mr. P. M‘Cullough works 
superintendent and general as: istant of the tramways department, 
at £260 per annum. А 

Mr. R. Marshall, of Messrs. Siemens Bros. and Co., has beca 
appointed mains superintendent at Ayr. 


BUSINBSS NOTICES. 


New Firm.—We learn that Mr. F. J. Down is severing bis con- 
nection with Mes:rs. Laing, Wharton and Down (Ltd.) and will 
shortly establish a business in London for supplying specialities for 
electric traction and lighting contracts. Mr. Down has been a much- 
respected member of the electrical industry from the early days and 
has 17 years unique experience in every department. Пе enters 
business on his own account, we are sure, with the best wishes of all 
who have been associatel with or have known him in the past, and 
with every chance of success in his new undertaking. Mr. Down 
was a founder of the firm of Laing, Wharton and Down in 1883, and 
has since that time had a large American and Continental experience 
and connection. 


Messrs. F. R. Hill and A. V. Gifkins, hitherto trading as electrical 
and mechanical engineers under the style of Hill, Gifkins and Co., 
at 68, Victoria-street, London, S.W., have dissolved partnership. 
Business continues under the style of A. V. Gilkins and Co. by Mr. 
Gifkins, by whom all assets and liabilities will be received and paid. 


Prof Henry Adams, M. I. C. E, M.LM.E, F. S. I., &c, cf 60, 
Queen Victoria-street, London, E. C., has taken into partnership 
Mr. Hal Williams, A. M. I. M. E., A. M. I. E. E., &c., and the firm 
will in future be known as Adams and Williams Mr. Williams 
was for some time with the Haslam Foundry and Engineering 
Co, Derby, and has until recently been principal assistant with 
Messra, Bramwell and Harris of Westminster. 

The necessity for more room for manufacturing purposes at the 
British Thomson-Houston Co.’s factorv at 63, Bankside, London, 
S.E, has required the removal of the company’s stores to more 
commodious quarters at Nos. 4 and 6, Bath-street, City-road, E.C. 

The Universal Battery Co. have removed to Mid-Kent Works, 
New Beckenham, London, S.E. Telegrams: “ Universal Becken- 
ham.” Telephone 133 Bromley. 

BANKRUPTCIES, LIQUIDATIONS, &c. 

The Motor Manufacturing Co. (Ltd.) is to be wound-up voluntarily 

for reconstruction purposes. 
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A meeting of G. R. Blot and Co. (Ltd.) will be held at 64, Cannon- 
street, London, E.C., on May 98, to receive an account of the winding 
up. Mr. A. Dodds Fairbairn is liquidator. | 


A meeting of the Wray Electrical Engineering Co. (Ltd.) will be 
held at Central Buildings, New-street, Huddersfield, on 29th inst., 
to receive an account of the winding up. 


A first and final dividend of 91d. will be payable on 18th inst. at 
the offices of Messrs, Yates and Scampton, 4 and 6, Wood-street, 
Bolton, in the bankruptcy (separate estate) of J. H. Clarke, general 
and electrical engineer (trading with B. Wild as Wild, Rothwell and 
Co.). A first and final dividend of 2s. 10d. will be payable at the 
same time and place in the separate estate of B. Wild. 


ш for discharge was made last Friday at the London 
Bankruptcy Court by Walter Philip O'Reilly, manufacturing elec- 
trician, 397, Edgware-road. Bankrupt had failed three times. In 
1880 he paid 2s., in 1888 6-., and in 1892 his liabilities amounted to 
£2,365, and assets realised £11. 23, and consequently no dividend 
was paid. A further suspension of two yeara was ordered. the regis- 
trar remarking that the bankrupt had apparently been living upon 
his creditors. 


Plant for Sale—The St. Andrew’s Hospital (Northampton) 
authorities have some second-hand electric lighting plant fur sale, 
particulars of which are ect out in an advertisement. Applications 
to secretary. 

Mr. Thomas Johnson, Prescot-street, Wigan, has some electric 
lighting plant for sale, particulara of which are set out in an adver- 
tisement in another column. 


For Disposal.— There is advertised elsewhere for disposal a 
private telephone wire with rights of way extending from the west 
to the north-west of London. 


Jandus Arc Lamp —Messrs. Drake апі Gorham inform us that 
during last year, in addition to the ordinary sales, several large 
installations of Jandus lamps were erected, including the Bon 
Marché, Brixton (250 lamps); John Barnes and Co, Hampstead; 
Matthew Rose and Son, Hackney ; Gardiner and Co.'s branches at 
Woolwich and Clapham Junction ; and the lighting of Burlington- 
arcade, Piccadilly, London: Large installations now in hand include 
the lighting of the Mazawattee Tea Co.'s factory with 180 lamps, 
and a similar number for a large shipbuilding firm. Considerable 
success has been obtained with Jandus lamps on high voltage 
circuits, and théy are used four and five in series for street lighting 
at Chester, Shrewsbury, Darwen, and will also be installed at Fleet- 
wood and Epsom. The Jandus Co. have recently introduced a new 
pattern lamp for power circuit and street lighting service, with 
automatic cut-out and resistances s:lf-contained. Some 40 of these 
lamps ate in satisfactory operation on the City and South London 
Railway, burning direct off the power circuit. Several improve- 
ments have been madc in the standard pattern lamps, notably in the 
direction of Jong burning hours, and the Jandus lamp is claimed 
to be now far ahead of its competitors in this respect. Meera. 
Drake and Gorhain are now putting on the market the new Jandus 
apherical globe lamp, which has been designed to meet the demand 
for an efficient and serviceable lamp at a lower price than the 
standard Jandus pattern. They also hope shortly to announce the 
issue of the Jandus alternating lamp, the preliminary trials of which 
have proved satis‘actory. 


Hart Accumulators.— A tastefully-designed hanging show card 
of the Hart Accumulator, showing a grid section and the company’s 
patent non-corrosive terminal, is sent out by the Hart Accnmulator 
Co., and copies can be obtained by the trade on application to the 
works, Marshgate-lane, Stratford, E. 


„ Stellite " Fittings —A comprehensive and well-illustrated list 
of “ Stellite " electric fittings is now ready for the trade, and can be 
obtained of the British Electric Works C». (Ltd.), Cheston-road, 
Aston, Birmingham, The list includes particulars and prices of the 
cable connector and terminal recently described in these columns. 


„General Electric Plant.— Circular No. 26 of the General 
Electrie Co. (Ltd.) illustrates accessories for X-ray work, a new 
pattern focussing hand feed arc lamp, &c. The General Electric Co. 
are supplying free to the trade a useful foot-rule for the desk or 
draughtsman's table, containing a quantity of information often 
required at sight. 


B. T.H Plant.—Q.B. (quick break) switches are described and 
illustrated in pamphlet No. 62 issued by the British Thomson- 
Houston Co. 


Exports of Electrical Apparatus and Material.— The к ешек: 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from April 25 to 
May 1, with the ports of destination :— | 
Africa — Alexandria, £183 (including £45 telegraph material); Cape 
Town, £5,875 (including £4,100 telegraph material); Chinde, £54; 
Durban, £6,432 (including £5,946 telegraph plant); East London 
£29, Aryentina—Buenoe Ayres, £30,  Australasia—Adelaide, £61’ 


Brisbane, £128 ; Melbourne, £1,131 (telegraph material) ; Sydney, £957 ; 
Wellington, £20. Brazii—Rio Janeiro, £198 (telegraph apparatus). 
Ceylon—Colombo, £747 (including £724 telegraph cable) Chili—Boca, 
£425 (telegraph material). China—Shanghai, £323 (and 24 tons old tele- 
graph wire); Tientsin, £118 (telegraph material). Germany—Hamburg, 
£155. Holland—Amsterdam, £280. Hong Kong, £51. India— Bombay, 
£55 ; Calcutta, £689; Madras, £39. Japan—Kobe, £91; Үокоһаћа, 
£518. Straits Settlements — Penang, £103 (telegraph material); Singapore, 
£268 (including £107 telegraph material.  Sweden—Gothenberg, £25. 
Total £18,765, against £10,076 for the corresponding week last year 
(April 26 to May 2). 


COMPANIES' MEETINGS AND REPORTS. 


Indo-European Telegraph Co. (Ltd.). 


The thirty-third ordinary general meetinz of the members of this com- 
pany was held at Winchester House, Old Broad-street, on Monday, 
under the presidency of J. HERBERT TRITTON, Esq. 

The SECRETARY (Mr. L. Pagenkopf) read the notice calling the 
meeting, and the report of the Directora was taken as read. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
and the declaration of the dividends therein set out, said: Gentlemen, 
eince our last annual meeting, Sir William Brooke, formerly Director- 
General of Indian Telegraphs, has joined our Doerd, and his great 
experience in telegraph matters, particularly of Indian telegraphs, 
has already proved most helpful to us in our deliberations. The 
year as to which we are now presenting our report has brought before us 
an exceptional number of important questions. When last we met, some 
apprehension was expressed as to wireless telegraphy—apprehension 
reflected at that time in the falling prices of most telegraph companies’ 
shares ; but its commercial value has yet to be proved, and to-day it is not 
of much, if any, importance. A more important subject—namely, a re- 
duction iu telegraphic rates between this country and the East, has been 
widely agitated during the year, and great pressure is still being exercised 
in order to bring it about. Your Directors have no wish whatever 
to stand in the way of a reasonable reduction in the rate of 43. per word at 
present in force, but we must bear in mind that in our case the approval 
and as:ent of the Governments interested is necessary for any measure of 
this sort. І ато bound to say that it appeara highly problematical to me 
that reduced rates between this country and India will be followed 
by any large increase of traffic. The conditions of Indian trade and 
enterprise are wholly different to those of young and growing 
European communities, stimulated to quite an extraordinary degree 
by discoverigs of gold. Apart from a few great firms, the natives 
of India have no sort of relation with Europe, and will send 
no telegrams whether rates bs low or high. Quite 90 per cnt 
of our traffic is in code, and the cost per word—per plain word —must be 
a very few pence. In fact, taking minimum distances into considera- 
tion and the risks involved, whether to land lines or cables, the tariff 
at present seems to us by no means excessive. But we recognise 
certain anomalies, and, as I have said, we will not stand in the way, 
provided the Governments, and especially our own concessionary 
Governments, d» not object. The report has already informed you of 
the gratifying intelligence that, after negociations extending over 
a very considerable period, our Russian and Persian concessions have both 
been renewed for a further period of 20 years from 1905 —thanks to the 
bsnevolent consideration given to the question by these Governments, 
and—may:I add—to the persevering efforts of the company. The working 
of the line through Russia will remain in our handa, as at present, 
but, in accordance with the terms of the original concession, the 
ownership of the line will from the date named vest in the 
Russian Government, Our tolls have been increased, and a minimum 
annual payment insisted upon. Though the bargain is a somewhat hard 
one, we are gratified at its conclusion. As regards the German concession, 
—the only remaining one—the preliminaries for an extension to the same 
term have been settled with the Imperial German Telegraph Department, 
and the Directors have every confidence in anticipating the same benevo- 
lent consideration by the German Government itself. That you will 
consider, I am sure, a very satisfactory announcement. It means 
years of patient negotiation successfully accomplished. The work- 
ing of ths year his resulted in a somewhat better balance of 
profit than the preceding yeir, the receipts having been increa 
by 47,700 and the expenditure remainiog practically the same. 
A duplicate cable has been laid in the Straits of Kertch, and we have 
in prospect the necessity of considerably strengthening other sections also, 
with a view of still further avoiding interruptions to the working from 
climatic and other difficulties. We have therefore thought it desirabe to 
place to reserve a larger sum than before, The proprietors will have read 
in the report the announcement of the retirement of Mr. W. S. Andrews 
from the post of managing director, so successfully filled by him for so long 
а period. We are glad to say that he will continue to sit on the Board 
as an ordinary director, and we shall thus have the benefit of his great 
experience and knowledge. The Board propose, subject to your approval, to 
grant bim a retiring pension of £1,200 per annum, which is practically on 
the Government scale, and we doubt not you will do this with unanimity. 
Mr. T. W. Stratford-Andrews, who has been thoroughly trained in 
electrical and engineering works and administrative business, and 
who is acquainted with every section of our line, as well as the 
commercial work of the company, will take his place as managing 
director. Two members of the staff also have been accorded pensions— 
Mr. Mol), late secretary, and Mr, Nelson, lately our representative 1n 
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Teheran, both of whom also have served us from the commencement. 
In all cases, though the vacancies have been refilled, the totals paid in 
salaries show reduction ; and the pensions are, of course, conditional on 
the continuance of the concessions. It may be that we shall submit to 
y general scheme for pensions at our next annual meeting. We have 
one in contemplation. Another matter which I may perhaps mention to 
you is the following letter from the General Post Office, dated April 12, 
which was received by the managing director & few days ago, and which 
speaks for itself: “І am directed by the Postmaster-General to acknow- 
ledge the receipt of your letter of yesterday's date respecting the reduction 
in the rate for soldiers’ and sailora’ telegrams between Australia and South 
Africa, and to request that you will be so good as to convey to your 
Directors his warmest thanks for their approval of the arrangement 
suggested in the letter from this Department ou the 9th inst." That is, 
that soldiers' and sailors' telegrams between Australia and South Africa 
are conveyed at half rates — 2e. per word instead of 4s. A telegram has just 
been placed in my bands relating to an arrangement which we have made— 
as befure—to supply the Shah of Persia with telegraphic messages at 
any time during his tour in Europe, which has now commenced, and which 
I am sure his Imperial Majesty will appreciate. In conclusion, we are 
glad to be able to infurm you that the cordial relations which have always 
existed between this company and its concessionary Governments continue 
and we have every reason to hope will continue. I have now much plea- 
sure in moving the resolution. 

Mr. C. HOLLAND seconded the motion, which was carried unanimously. 

The following resolution was then carried unanimously— 

* Resolved that a pension or allowance of £1,200 per annum from the 1st 
of Jan, last be paid to Mr. W. S. Andrews during his life, or until the 
further prosecution of the undertaking of the comgany shall. be rendered 
tmpracticuble by the action of апу of the Governments by which the con- 
cessions under which the undertaking is now worked have been granted ; the 
arrangement, however, to be subject to revision in case the dividend payable 
by the company shall fall below 5 per cent." 

Mr. W. 8S. ANDREWS: Mr. Chairman and gentlemen, I am very much 
indebted to you for this reeolution. The Chairman has expressed himself 
eloquently—perhaps rather too favourably — respecting the services I have 
been able to render to the company ; but I may say of those services 
that they bave been so largely facilitated, and во much backed up, by 
the aid of the Directors, that they are as much responsible as I am for 
the present well-being and prosperity of the company. It is a pros- 
perous concern, and I am pleased to say that we have all of us—and I 
am a shareholder myself — done very well indeed. І beg to thank you most 
warmly for your kindness. 

The re-election of Mr. W. S. Andrews and Mr. John von Berenberg 
Gossler, the retiring Directors, was then approved, and the auditors, Messrs. 
Kemp, Sons and Co., were re-appointed. A cordial vote of thanks to the 
chairman, directors, and officials of the company terminated the 
proceedings. 


Cuba Submarine Telegraph Co. (Ltd.). 


The report of the directors of this company for the half-year to Dec. 31 
announces that the total receipts amount to £19,512. 18s. 6d., and the 
gross expenditure to £6,192. 2a. 5d., leaving £13,320. 16s. 3d., which, added 
to £4,582. 7e. 6d. brought forward, leaves £17,903. Зв. 9d. at credit of 
revenue account. The traffic receipts show a considerable falling off corn- 
pared with the correspondiog period of last year, due principally to the 
reductions in rates and the competition of the Government land lines in the 
island of Cuba. £4,937. 168. 6d. has been added to reserve, which, after 
deducting £2,937. 163. 6d. for cable repairs, row stands at £130,000. 

The preference dividend will absorb £3,000, and leave £9,065. 7s. 3d., 
out of which the directors recommend the payment of a dividend at the 
rate of 6 per cent. per annum on the ordinary shares (free of tax), the 
balance (£5,165. 7a. 3d.) being carried forward. 

Since the last report the Cape Cruz-Manzanillo cable has been repaired, 
and the cables have remained in good working order, with the exception 
of the broken Cienfuegos-Cape Cruz cable, which has been abandoned, as 
the efforts to repair iv had to be given up in consequence of its decayed 
condition, The section is still duplicated by the coast cables, and for the 
present it is not proposed to replace this cable. 

The Foreign Office is continuing its negotiations with the United States 
of America concerning this company's concessione, payment of subsidy 
and claims for damage done to the cables during the Spanish-American 
war. Mr. Keith and Mr. Scott have lately visited America in connection 
with these negotiations, the settlement of which is still pending. 


Great Northern Telegraph Co. (Ltd.). 


The annual meeting of this company was held at Copenhagen on April 25: 

The chairman and managing director, Comm. E. SuENsoN, D.R.N., in 
rendering an account of the working of the company, said that during the 
first half of 1899 the condition of their cables was most satisfactory, 
whilst, in the latter half, numerous interruptions occurred, especially in 
Europe. Twenty interruptions had affected eleven of the European cables, 
and in the Far East there had been nine interruptions of six cables. 
The number of interruptions compared favourably with that of the pre- 
ceding year. The cable steamer “ Н. C. Orsted had been employed on 
active service for 154 days, and the Store Nordiske ” for 87 days, of 
which 25 were for the account of others. The efforts of the Imperial 
Rusian Administration to improve the Wladiwostock line had commenced 
to bear fruit, and although there was still room for improvement, the 
number of telegrams forwarded showed an appreciable increase. On the 
expiry of their Danish concessions for the establishment and working of 
cables connecting Denmark with Norway, Great Britain and Russia, the 
Danish Government extended the rame with certain modifications, the 


former to Jan. 1, 1911, and the latter to Dec. 31,1912. At the meeting 


of the International Meteorological Committee at St. Petersburg in Sep- 
tember last, the project for a submarine cable to connect Iceland with the 
telegraphic system of the world was again favourably received, the Com- 
mittee, by & special resolution, urging the Danish Government to continue 
their efforts for the realisation of the project. The Danish Govern- 
ment were less successful in their endeavours to induce the Peace 
Congress, assembled at the Hague in May and June last, to deal with 
the question of the legal status of submarine cables in time of war. 
In the Far East the company had obtained an extension till 1911 of the 
privileges previously granted them by the Chinese Government, and the 
China traffic had attained the same level as during the precediug 
year, whilst the Japan traffic showed an increase. If this satis- 
factory state of affairs was maintained during the present year, 
there would possibly be occasion to take up the question of a 
further revision of rates for telegrams to the Far East, at the 
International Telegraph Conference to be held in London next year. 
The excellent results of the year enabled them to pay the same extra 
dividend as last year —viz., 74 per cent. (making 123 per cent. for the year), 
and at the same time to increase the reserve and renewal fund by a sub- 
stantial amount. The political events of ihe past year had more than 
ever emphasised the important part played by the great telegraphic high- 
ways in the political, commercial], and social development of the world. 
In addition to the old English and American schemes, whose principal 
object was the establishment of national and independent submarine lines 
in the Pacific, o:her schemes and projects with similar aims had sprung 
up in other parts of the globe. As yet it was difficult to disentangle the 
numerous ideas and projects, and to foretell the iesue, but they confidently 
hoped that, thanks to the political passivity and neutrality of the nation 
to which they belonged, and to the admitted discretion and impartiality 
of its service, the company would continue to enjoy the confidence of all 
the Governments and administrations whose territories its cables had 
connected for 50 years. Nevertheless, it was more than ever necessary to 
prepare for any contingency which might arise from the present complica- 
tions, by continuing the cautious financial policy which they had followed 
till now. 
The report and accounts were then adopted. 


Western Telegraph Co. (Ltd.). 


The report of the directors of this company for the half-year to 
Dec. 31 states that the revenue amounted to £139,596. 7s. 10d., 
and the working expenses to £25,596. 03 lld. After providing 
£3,200 for debenture interest and sinking fund, and £1,516. 63. 4d. 
for income tax, there remains £109,284. Os. 7d.; to this is 
added £5,062. 16s. 3d. brought forward, making £114,346. 16s. 10d. 
Further expenses consequent upon carrying out the arrangements for 
closer working upion with the Western and Brazilian and the London 
Platino-Brazilian Telegraph companies amounted to £176. 17s. 4d. First 
and second interim dividends amounting to £62,379 have Leen paid, and 
£45,000 transferred to reserve, leaving £6,790. 19s. 6d. to be carried to 
next account. | 

In accordance with the.terms of the trust deed the first quinquennial 
examination of the staff pension and superannuation funds bas recently 
been made, with the result that the funds are reported by the actuary to 
be in a satisfactory condition ; they do not, however, admit of the retiring 
age being reduced from 60 to 55 years, which experience proves would be 
most desirable. The actuary advises that in order to bring about this 
change the contributions by the staff and the company to the pension fund 
would have to be increased from 24 per cent. to 4 per cent. respectively. 
It is believed that the staff will readily agree to assume this additional 
liability, and a reeolution will be submitted to the forthcoming meeting 
of shareholders authorising the directors to increase the company’s contri- 
bution from Jan. 1, 1900, to 4 per cent., and to provide a sum sufficient to 
enable the trustees to pay the pensions which have already been purchased 
to Dec. 31, 1899, at the age of 55 instead of 60 years, the company guaran- 
teeing to make up the lots (if any) that there might be in the fund on 
account of such reduction. 


Submarine Cables Trust. 


The report of the trustees states that the revenue for the year to 
April 15, 1900, including £81. 11s. 9d. from previous accounts, amounted to 
£24,870. 7e. The expenses amounted to £1,269. 7s, 1d., and the payment 
of coupons to £20,286, together £21,555. 7s. 1d., leaving £3,314. 198, 11d. 
In accordance with the terms of tbe trust deed, 27 certificates have been 
drawn by lot for redemption at £120 per certificate, absorbing £3,240, 
and leaving £74. 19s. 11d. to be carried forward. The Commercial Cable 
Co. having offered to its shareholders a proportion of new shares, amount- 
ing to one-third of their existing holdinga, at par, the trustees unanimously 
agreed to accept the offer on behalf of the Trust, and at the same time to 
sell £1,200 Anglo-American Telegraph Co.'s preferred stock to meet the 
cost. A small balance remaining has been invested in the purchase of £15 
Eastern Telegraph Co.'s ord'nary stock. At au extraordinary general 
meeting of the certificate ho ders on July 28 last, Mr. Clement Sneyd 
Colvin, C. S. I., was appointed a trustee, 


Calcutta Electric Supply Corporation (Ltd.). 


The directors' report for the year to Dec. 31 states that the supply of 
electrical energy commenced on April 17, 1899, and at Dec. 51 there were 
connected to the company's mains the equivalent of 9,463 8 c.p. lamps, of 
which 8,170 were for lighting and 1,295 for power. 54,897 units were sold 
(42,947 for lighting and 14,859 for power) and the gross revenue was 
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£2,011. 122. 2d., while the costs, after charging management and adminis- 
tration expenses to revenue, amounted to £1,389. 16s. bd., leaving 
a net profit of £651. 158. 9d., which it is proposed to carry forward. 
Applications in considerable numbers continue to come in from new 
customers, and the few wiring contractors in Calcutta are kept well 
employed. Landlords, both European and native, ehow a willingners to 
pay for the electric wiring required by their tenants. It is reported tbat 
the design of the whole station and mains is good, and that the supply of 
electricity has given general satisfaction. 

At the time of tlie formation of the company it was not estimated that 
any important revenue would be derived from the supply of current for 
motora, but the use of fans driven by electric power in place of punkshs has 
become quite popular. It is reported that 2,000 are supplied or on order 
for use during the hot weather, and the fact that a large proportion will 
be running during the 24 hours for at least eight months of the year 
indicates that the employment of electric fans will probably form a large 
and lucrative source of revenue to the company. 

The Government of India is desirous of passing a general Electric Light- 
ing Act for the whole of India, to supersede the present Calcutta Electric 
Lighting Act, and Messrs. Crompton and Co. have, with the assis'ance of 
the directors of this company, prepared a draft of the proposed new Act, 
which is now under consideration. The difficulties in connection with the 
extension of the company's licence to the period of 42 years have been 
removed, and the Government of Bengal have agreed to the renewal, and 
also to the addition to the original area of large districts to the south of 
Ca!cut'a, including the Alipore and Ballygunge suburbs. Additional mains 
have been laid in many of the streets in Calcutta beyond those comprised 
in the original contract; many more will soon be required, and further 
considerable capital expenditure will have to-be incurred for the supply to 
the new districts. The directors therefore propose that the nominal capital 
of the compiny be in- reased to £200,000 by the creation of 20,000 
additional sha*es of £5 each. | 

There are many other towns in India where electricity may, no doubt, 
be profitably employed, and the directors are in negotiation for the neces- 
sary powers to supply some of theae places. Should these negotiations 
prove successful, the shareholders will be called together to consider, and, 
if approved, to eanction these schemes and to provide the capital required. 


CORK ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.) —The report of 
the directors of this company, for the year 1899, states that the result of 
the year's working shows: Receipte, £26,909. 193. 7d. ; working expenses, 
£15,367. 14s. 10d. ; profit, £11,542. 4s. 9d. ; balance forward, £55. 12. 8d. ; 
total, £11,597. 173. 5d. Interest on debentures has required £2,152 ; 
interest on loans, £1,112. 10s. 11d. ; bad debts (lighting), £37. 6a. 9d. ; 
proportion of preliminary expenses written off, £213. 63. 9d. ; total, 
£3,515. As. 5d. ; leaving £8,082. 13s., and the directors recommend the 
following dividends: 5 per cent. on cumulative preference shares (£2,823), 
and 5 per cent. on ordinary shares (£35,505. 162. 9d.). A large portion of 
the capital expenditure appertaining to the lighting aud a certain portion 
to ths tramways were not of earning capacity during 1899, and the 
directora therefore regard the results of the first year's operations as 
satisfactory. £1,758. 83. 7d. has been carried to reserve and depreciation. 
The balance of 7,00 ordinary and 7,000 cumulative preference shares, and 
548 4 per cent. debentures of £100 each have been issued. The nominal 
capital of the company has recently been increased to £200,000, in 10,000 
ordinary and 10,000 5 per cent. cumulative preference shares of £10 each. 
An extension of the tramways to Dallintemple was opened in July last for 
public traffic. It has been found neceseary to purchase ten additional 
motor cars and to extend the car depot. The lighting plant has been 
considerably increased, and the necessary extensions to the power house 
carried out. The provisional order fer lighting has been acquired from 
the Queenstown Commissioners, and the work із in cr urse of execution. 
The supply of current for private lighting has recently been commenced at 
Queenstown. А contract has been concluded with the Cork Corporation 
for public lighting, and arrangements are completed for public lighting in 
Queenstown on similar terms to those of Cork. The company is promoting 
a bill in Parliament for the extens‘on of the tramways from Ballintemple 
to Blackrock, and an order in Council has been issued authorising an 
extension of the line along the Western-road. At the meeting of the com- 
pany on Tuesday the directors’ report was adopted, 


ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL CO. (LTD.)— 
The directors’ report for the year ended Dec. 51 last, states that the 
debenture stock has been increased from £60,000 to £ 75,00, and the 
increase of the loan to the Metall Co. to £73,190, and that the preference 
shares issued have been increased to £50,000. The dividend of 3s. per 
share paid to the preference shareholders on May 1, 1893, absorbed £3,348, 
und debenture intere:t £5,501. The patent charges are heavier than 
usual, owing to the созі of working the company's patents in Austria and 
Hungary, and to charges in connection with the patents for an improve- 
ment in steam pipe-joints (invented by Mr. Preschlin, manager of the 
Schladern Works), which has been taken up by the company. The sales 
and gross profits of the Metall Co. show a considerable increase compared 
with the previous year, the profit on trading account being £18,209, 
against £15,719. The directors report that the past year was опе of con- 
siderable difficulty owing to the phenomenal rise in tle price of copper, 
and to the scarcity and consequent high price of coal. Owing to the 
prosperous state of trade in Germany, diffi :ulty was experienced in obtain- 
ing labour. The increase in the price of copper not only restricted the 
placing of orders, but in the case of contracts, which the company had with 
a large shipyard and the railways, caused actual loss. The rise was also 
responsible for an increase of £10,000 additional working capital, which 
the directors had to raise, entailing an increase in debenture interest. The 
largely-increaeed demand for the company's manufactures has necessitated 


considerable extensions to both plant and buildings. After setting aside 
the usual reserve, the directors of the Metall Co. have declared a dividend 
equal to 120,000 marks, or £6,853, from which has to be deducted the 
charges of the Austrian Co. for the past year (£4,133). From the balance 
the directors recommend the payment of a dividend of 5$ per cent or 
le. 6d. per share, less tax, to the preference shareholdera. The one-tenth 
of the net profit due to the ordinary shareholders not being sufficiently 
large is added to the amount alrea?y standing to their credit. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
— P 

ADELAIDE ELECTRIC TRAMWAYS (LTD.) — This company was registered 
on April 12, with a capital of £3,C00, in £1 shares, to carry on the business 
of electrical and general engineers, tramway and railway proprietors, 
accumulator and dynamo manufacturers, electricians, &c. The subscribers 
are J. A. Kelman, D. Sluter, Н. Yuill, D. E. Kelman, C. S. Kelman, S. 
Gibbs, and G. C. Eedes. - 


BANBURY AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)—This com- 
pany was registered on April 24, with a capital of £25,000, in £10 ebares, 
to carry on the business of electrical engineers, electricians, tramway and 
light railway proprietora, suppliers of electricity for light, heat, and power, 
manufacturers of electrical apparatue, &c. The subscribers are W. L. 
Magden (electrical engineer), E. Hopwood, C. Walmsley, J. Renwick, M. E. 
Sheerboom, J. S. Raworth (civil engineer), and G. J. Tindall. 


COMPRESSING MACHINERY CO. (LTD.)—This company was registered 
on April 23, with a capital of £10,000 in £1 shares, to carry on the bueiness 
of mechanical, electrical, and general engineers, leather waste merchants, &c. 


COUNTY OF KENT ELECTRICAL POWER DISTRIBUTION CO. (LTD.)— 
This company was registered on April 24, with a capital of £25,000, in £10 
shares. The objects, subscribers, office, and particulars are the same as in 
the Banbury and District Electric Supply Co. 

COUNTY OF NORTHAMPTON ELECTRIC POWER AND TRACTION CO. 
(LTD.)— This company was registered on April 24, with a capital of £25,000, 
in £10 shares The objects, subscribers, office, and particulars are the same 
as in the Banbury aud District Electric Supply Co. 


COWPER INVENTION8 DEVELOPMENT CO. (LTD.)— This company was 
registered on April 24, with a capital of £50,000, in £1 shares, to adopt an 
agreement with Mr. S. Cowper-Cowles, and to carry on the business of 
electrical and general engineers, engineers, machinists, tool makers, &c. 


MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
This company was registered on April 25, with a capital of £350,000, in 
£1 shares, to acquire certain licenses and powers from Marconi's Wireless 
Telegraph Co. (Ltd.), to carry on the business of electrical and general 
engineers, and to manufacture aud deal in wires, cables, telegraphic 
apparatus, &c. Thesubscribers are Major S. Flood Page, Н. S. Saundera, 
Н. H. Allen, P. H. Stewart, F. 5. Tomkins, J. McGowan, and W. Н. 
Benham. The first directors are M. Balser, Col. Thys, M. Travailleur, 
M. de Volder, J. F. G. Bannatyne, G. Marconi, A. Oche, Major У. Flood 
Page, Н. S. Saunders, and Sir C. Euan-Smith. Marconi’s Wireless 
Telegraph Co. (Ltd.) may appoint three directors. 


NATIONAL CONSTRUCTION CO. (LTD.)—This company was registered 
on April 28, with a capital of £10,000, in £1 shares, to carry on in London 
the business of electrical engineera, manufacturers of conduits, cables, 
wires, lines, accumulatora, &c., for electrical and other purposes, suppliers 
of electricity for light, heat, or power, &c. The first directors are Н. R. 
Gamble, E. S. Perrot, G. J. Jackson, and F. W. Abbot. 

RAILWAY AND GENERAL ENGINEERING CO. (LTD.)—This company was 
registered on April 25, with a capital of £80,000 in £1 shares, t» carry on 
the business of dynamo makera, engineera, tool makers, &c. 

ROBERT ROGER AND CO. (LTD.)—This company was registered on 
April 24, with a capital of £20,000, in £1 sbares, to acquire the business now 
carried on ur der tbe style of Robert Roger and Co., and to carry on the busi- 
ness of electricians, engineers, foundera, &c. 

ROYLES (LTD.) — This company was registered on April 25, with а 
capital of £150,000 in £1 shares, to acquire the business carried on by 
Mr. J. J. Royle, and to carry on the business of iron and brass founders, 
mechanical and electrical engineera, tool makers, &c. 


SOUTH SHIELDS ENGINEERING CO. (LTD.)—This company was regis- 
tered on April 28, with a capital of £2,000, in £1 shares, to carry on the 
business of electricians, electrical engineers, suppliera of electricity, manu- 
facturers of electrical apparatus, &c. The subscribers are T. W. Ogilvy 
(electrical engineer), C. R. Toomer (engmeer), J. T. Atkin, A. Purvis, A. P. 
Stainton, C. Macdonald, and F. McKenna (engineer). 

THAMES VALLEY ELECTRIC SUPPLY CO. (LTD.)— This company was 
registered on April 24, with a capital of £25,000, in £10 shares. The objects, 
subscribere, office, and particulars are the same as in the Banbury and Dis- 
trict Electric Supply Co. 


CITY NOTES. 
таслан ieee ; 

MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 27,%d. per oz. (May 5). Consols (22 per cent.) 1003—1004 for 
money, 1003 —1004 for account; 24 per cent. 974—984 (May 3). Stock 
Exchange Settling Day: Coneols. May 4; Stocks and Shares Continuation 
Days, May 14 and 29; Ticket Days, May 15 and 30; Pay Days May 
16 and 31; Mining Share Carry-over Days, May 11 and 28. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—A list of the numbers of 
140 £100 sterling 4 per cent. mortgage debenture bonds of this company, 
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which have been drawn for payment on July 2at Parr's Bank, Bartholomew- 
lane, is given in an advertisement in another column. 


GREAT NORTHERN TELEGRAPH CO. (LTD.) —Coupona for 1899 (No. 48) 
of thjs company’s shares should be presented for payment at Messrs. C. J. 
Hambro and Sons, 70, Old Broad-street, London, E.C. 

HAMPSTEAD ELECTRIC SUPPLY CO. (LTD.)—The report of the 
directors for the firat year has been issued. No dividend is declared on 
either the ordinary or preference shares. 

LONDON PLATINO-BRAZILIAN TELEGRAPH CO. (LTD.) — Notice is given 
ihat the twenty-second ordinary general meeting of this company will be 
held at Winchester House, London, E.C., on Tuesday, May 8, at noon. 
The register of members and transfer books is closed from May 1 to 8 


the year 1899 was £28,547. 98. 8d., against £25,080. le. 4d. in 1898, and the 
working expenses £21, 065. 0s. 4d., compared with £18,840. 15s. ld. After 
providing interest on the4 per cent. debentures(£6,000) and on the4 per cent. 
iucome bonds (£800), the net balance of profit was £482. 9s. 4d., and with 
£273. 163. 1d. brought forward there remains £756. 58. 5d., out of which 
the directors have appropriated £500 in reduction of the expenses of recon- 
structicn, leaving £256. 5s. 5d. to be carried forward. During the 
year there was a general improvement in trade on the West Coast, and 
the rate of the Valparaiso exchange on London rose to 16d. The com- 
pany's cables, Jand lines, and the repairing stcamer have been kept in a 
state of efficiency. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


inclusive. 3 
POTTERIES ELECTRIC TRACTION CO. (LTD.)—Subscriptions are invited € Week | B | mo | №.) AaonBaATE. 
to an issue of £125,000 44 per cent. debenture stock of this company at ended (| OF Dec. | века Amount. Ine. 
105 per cent. ИЛЕ NX. NE or Deo. 
STOCK EXCHANGE NOTICES.—The Stcck Exchange Committee hes 1900 £ £ £ £ 
ordered the $3, 555,300 additional capital stock of the Commercial Cable Birmingham Tramways.| Apl. 28 | 4,195 + 176| 17 68,964 + 3,652 
Со. to be quoted in the official list. Application has been made to the Blackpool Corporation... 26 "350 + 143 41 623 + 434 
committee to appoint a special settling day in and to grant a quotation to Blackpool and Fleetwood i 28 395 + 100| 17| 3, 919 22 
the further issue of 30,000 £5 ordinary shares and 50,020 £5 6 per cent. Bradford Corporation * 99 397 + 67 4! 1855 |+ 433 
cumulative preference shares cf the British Insulated Wire Co. (Ltd.), and | Brisbane Trams ......... Mar.14 | 1 945 + 653) 21 | 48,927 414,935 
to оч E ANNE of the Cape Electric Tramways (Ltd.) to e quoted | *Bristol Trams & Carriage Apl. 27 3, 021. - 42) 17, 46,039 |+ 1,850 
in the o Buenos Ayres & i | 1,237 | - 1,079 13 29 330 + 4,252 
SUBMARINE CABLES TRUST.— The list will be found in another column | City & South London By. „ 29 | 1,274 + 242) 17, 20, 962 + 2, 640 
of 27 certificates of this Trust which were drawn for payment by Messrs. | Dover Corporation.. „ 28 166+ 8 4 784 * 50 
Glyn, Mills and Co., 67, Lombard.street, London, E. C., on and after | Dublin United » 27 4, 159 7 1,388) 17 54,251 | 11,573 
April 27. Dublin Southern Dist...| „ 27  L176 4 468 17 13,265) + 
UNION ELEKTRICITATS GESELLSCHAFT (BERLIN)— This company, | “Glasgow Corporation .. , 28 8.951 213 | 
which has a share capital of 24,000,000 marks (£1,200,000), proposes to | “Liverpool Corporation... ,, 21 | 8,365|42,165 716 109,691 414,581 
iesue debentures to the extent of 10,000,000 marks for the expansion of | , Liverpool Overhead Rly. , 29 | 1,433 + 29 17 25905 + 1.040 
the Бо. “Sheffield Tramways . . . („ 29 2.105 + 833| 17 32231 +10,752 
WEST COAST OF AMERICA TELEGRAPH CO. (LTD.)— The report of the | South Staffa. Trams..... » 27| 651 — 6! 17 10,804 + 427 
directors for the year ended Dec. 31 announces that the gross income for * Partly electrical. 
ELECTRICAL COMPANIES’ SHARE LIST. 
вквикт | Axo Last PREvIOUS Pri RATE | 
Ена or | рте NAME. Wxxx's Paice, |Wedpesdar. Curr. Drvrpzxp Dur, Dee wee 
SHARE. | DEND. Арап, 25 _Мау 2. YIELDED, m Enpino May 2. 
TELEGRAPHS. duca: 
8. 
eyo 100 4% pores Direct Tole Telegraph 4% Mort. Deb. (red.) ...... 109 10 h 100 104 317 4 January and nd Jul "T T con idis: 
£119,700 . 10 k А29, 5 per mi рене bentures 5 ш % 85 90 nai бра is ss 
£822, А CAD P . . . e eee eee eee eee eee eee ee — eee 6 
23,062,340 | Btock | 30/0 5 боо UE „ 115 116 MA иу |5 „ May, Ang., Nov 115; 11$ 
63,063,240 Btook тр pes Det Ted сосонии iniu 180 16 11} ui 935 a T S 
, mmerc able ОК € 5 165 76 4 5 > Я 
41,563,078 | Stock 17 Do. z per Cent. e Book ETS, 103 101 103 101 3 17 0 F 103] 103 
16, 10 | 80 | Cubs Submarine Ordinary AE ОЙ. ^ 10 9 10 | 8 0 0 | Febrasryand August 
10 | 100 Do. Preference 10 per Cent, . se 19 30 19 20 500 Ж Ж 
13,981 б 20 | Direct Spanish Ordinary улс. ш. 4 6 4 5 4 0 0 | April and October i - 
6,000 5 b Do. 10 per Cent. Cumulative Preference ...... 9 10 9 10 8:00 | — A ee өз is 
230,000 50 ^ Do. per Cent. Debentures ........................ 101% 1057 101% 105% 4 5 9 January and Jul "M s 
60,710 20 20, | Direct United States Cable ..... 117 121 1 12: 5 11 8 Jan., Apr., July, Got. 123 112 
210,000 100 X | Direct West India Cable 44% Reg. Deb. (red. 100 103 10) 103 4 8 0 | Juneand December .. : 
000,000 Btock 5X | Eastern Огйї!пагу_.....................................е»... 15) 155 150 155 410 4 | Jan. Apr., July, Oot. 1833 151 
£1,326,388 | Stock % Do. Z per Cent. Preference Stock ............... 98 101 98 101 8 9 3 Е » 101. ys} 
L Stock 42 Po.  4per Cent. Mort. Deb. Stock (red.) 115 120 111 119 3 7 3 | May and November 
250,000 10 6/8 | Eastern Extension . . . . ... . . . . . . e 163 151 16] | 4 6 2 |Jan., Apr., July, Oot 1} 153 
2 320,000 | Stock 4% Do. 4 рег Cent. Debenture Stock .................. 116 120 115 120 8 6 8 February and agast J : 
£8,7 100 5% |* Do. 5% (Austin. Gov. Sub.) Deb.,1900 (reg.). 100 103 100 103 417 1 | January and Jul s Е 
236,600] 100 | 57 Do. er 100 10$ | 100 103 | 417 1 oe "" 
£300,000 | 100 47  |*Esstern and В. African 4% Mort. Deb., 1909.. 100 103 10) 103 3 18 5 | Februaryand August ы 
£200,000 25 4% Do. 4 per Cent. Mauritius Sub. Debs.(red.)xd, 101% 108% | 109% 103% | 817 8 | May and November.. Hs 
190,227 10 3/8 | Globe "Telegraph and Trust . . ... xd} IF 11 111 11 4 9 4 |Jan., Apr., July, Oot. 13 pu 
190,042 10 3/0 Do. брег Cent. Preferenoe. o. xd js 16 ul 155 318 3 3535 Ae 173 
150,000 10 15/0 | Great Northern of Copenhagen MAYER Cual ex coupon 43| 33 35 32 81 313 6 |J anuary aud J uly ! 
296,300] 100 44% | Halifax & Bermuda Cable 44% Ist Mort. Deb. (red.) . 100 103 100 103 ‘ceo авс уе i 
17,000 35 | 12/6 | Тпйо-Кпгореап...................................................... 51 — 68 64 55 4 6 2 | May and November s os 
100 6% | London Platino-Brazilian 6 per Cont. Debs., 1904... 105 108 105 103 61l 7 March aud September ie 
100,000 100 75 Pacifio, European Tel. 4% Guar. Debs. (red.) ...... -| 102 105 D 105 3 16 9 June and December... M Е 
$381 eto Ош] 6% | Submarine Gabios Trask ee „ ‘r 
15,009 10 .. | West African Telegraph .................. . п 85 2 — 3b | 4 9 8 | December aud Jul ы 
2171, 100 100 6% |* По. Sper Cent. Debentures (red.) 97 100 97 100 5 0 4 | Marchand Beptem к г. 
‘piso QU 150 г Wen см of 1555 св, КОО i 1 i 1 x ane on 
, 4 t. {пгев ........................ ри 8 
88,321 10 aa. West Ladia ana Fanann Ое „ш CO MI Mi Ad and Jaly..... ve - 
84,663 10 6/0 Do. 6 per Cent. Ist Preference ............ ........ of of 9 6 3 1 ase one 
22 7| rx GO |, Шо. per Gent. Debt 7 8 7 в 710 0 5 Е x: 
SU, JUU А 0. nt atures . . . 01 E 
£399.731| Воск 44 | Western & Brazilian 4 4 per Cent. Debenture Stock . 1*5 101 100 101 3 16 11 ans h anid July pi " 
207, 10 3/0 Western Telegraph (late Brazilian Submarine) 148 15 14 15 4 13 4 | Mar., June, Ost., Des. 13.3 14} 
£765,000 100 6% Do. t. Debs. (2nd Series, 1900) .. 105 108 105 103 41310 | Juneand December ... Mi T 
TELEPHONES. | 
44,000 £5 3/0 | Chili Telephone (fully paid) ..... ————— ieii 2 8 
72,680 1 24% Monte Video Telephone 2 V SRM i н 1 de ae наана ва e e 
405000 1 % | аа) 2 Pet Cent. Ргевгеөпоё р. : i 1 1 a 8 0 0 „ = s 
a ONAL electis iir Жаза tre оар j | 
15,000 10 6/0 Do. брег Cent. Cumulative ist Preference ... 15 155 13° 18 ‘ 0 T „ nl ML 
15,00| · 10 6/0 Do,  6perCent.Oumulative 2ndPreference ..| 14 15 i3 15 400 rs d m 
250,000 5 6 „ Do. Брег Cent. Non-Cumalative Srd Pref. ..| 5} 5} 55 5 | 413 0 s н ED 57 
1 tien ок : H 63 Debenture Stock 8} per Cent. (red.) | 97 19 9; іе 810 0 | June ard December 9% 98 
us i de Bivar Pio, ae jd s 4 s % | duly ene | ш | о 
. . umulative Preference ..................... 4 5 4 5 415 3 |J Decem “er .. e ан 
5179,91; | Stock 5% Do. 6 per Cent. Debenture Stock (red.) .. e... 109 106 103 106 414 4 ое a ш T bi “aie 
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ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS Prico RATE PER Business Done 
— | Amone | ram NAME, Weer’s Price, | Weduesday,| Окхт. Огттркхр Duz, Dono Waex 
— SHARE. | DEND. APRIL 25, May 2. Yrevpep. Ехрмо May 2, 
ELECTRICITY SUPPLY COMPANIES. £5s.d Highest | Lowe 
100,000 1 ele Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord. (fally pd. ! { f { T - - see 
6,000 10 100 3 and Poole Elec. Supply Ord. ,........ ... 11 12 11 12 311 3 — - s. 
6,000 10 ‚ 4/6 Do. er Cent. Camulative Pref. ............... 10 11 10 11 4 110 - e ve 
19,661 5 3/6 | Brompton * ensington Electricity Supply Qu: 7 8 7 8 815 0 сог - - 
12,000 5 3/6 Do, per Cent. Preference * 8i 9 8j " 3 13 8 | Marchand September c as 
,000 5 5 C ileutt& Ele Supply Ordinary (fally | paid) . 8 7 7 7 ves m os ese 
50,000 5 5/0 Ubaring Oross & Strand Electricity у Corp. .. 9 10 9 10 410 0 | February and August 9j 9} 
20,000 5 2/3 Do. 4} per Cent. Preference ..... S 5} 5 5} 54 3 18 3 " des nee 
34,000 5 3/6 | Chelsea C & 7 n ) эр 
. _ £160,000 | Stock 44% Do. 4% per Cent. Debenture Stock (red. xis 103 111 :08 111 4 2 2 | Juneand December A - 
$1,200,000 | $1,000 5% hes Edison Ist Mort.57 30 дом! Bonda(red. x 100 110 100 110 4 10 11 | April and October esi e 
60,000 10 8/0 оңу of London Electric Lighting Ord. ......... 8 93 10] 9 104 316 2 | February and August 10% 91 
40,000 10 6% 0. 6 per Cent. Сатан та Pref. . sae 12 13 12 13 412 4 | January and July...... 12; T 
£100,000 | Stock 57 |* Do. 5 per Cent. Debenture Stock (red. aT Өрдө» 123 127 122 127 8138 9 | June and Decem eos " 
40,000 10 8/0 | County of London and Brush Prov. Ordinary. .. 94 10 9b 10 815 2 vs T] ae 
20,000 10 6/0 Do. брег Cent. Oamalative 2 De "LE 2 1. Да 13 12 13 41) 4 | Marchand September 13 13 
£200,000 | Stock 44% Do. 4%% Deb. Stock Oerts. (al a.) wr): Q . 109 113 110 113 409 la 111] 111} 
15,000 5 10% | Kensington and Knightsbrid — 124 13 12; 13 416 vee ө ө 
10,000 5 6% Do. брег Cent. Ist Pre Base evens e 7 7 7 4 0 0 January and July. e 

110,000 8 „London Electric Supply Ordinary ..... . i 2 1 E vee DP ee 

49,840 5 3/0 Do, брег Cent. Preference ...... ........ 4 43 4 41 66 4 7 LIV. 4i 
£250,000 | Stock 4% Do. 4 per Cent. lst Mortgage Debentures ...... 100 102 100 102 819 3 | Mar., June, Sept.,Dec э; 
85,000 10 5/0 | Metropolitan Elec. Supply Ord. 13} 14 134 14 з 9 0 April and October.... 14 e 
£220,000 | Stock 47 Do. per Cent. Deb. Stock Firat Mortgage. „| 114 117 aan 17 31611 | Juneand December - — 
£125,000 | Stock 24/8 Do. 3$ рег Cent. Mort. DAN. n (red.) ...... 93 98 96 93 3 11 10 - ose ese 
6,452 19 8/0 Notting Hil lectric Ordinary. eos nd 00 15 16} 15 16% 4 410 March DILE m one 
10,000 5 5/0 Oxford Electric Ordinary 55725 ttt TT TT Titty tee 6 7 6 7 3 11 5 ^ өзә eee 
300,000 1 8% BU EIN БЭ ene i i 10 13 4 „ө | s.. ED 
£135,000 | Stock 5% | River Plate El. Lt. & Tr'ct/n, Ltd., 6% lat Mor.Deb....| 75 85 75 85 518 0 - eee -— 
15,000 8100 $2 ка, = Klectric Compan of Montreal Shares Perit) сө, 170 19) 170 190 442 E ... m 
£123,200 100 44% |* 4} per Cent. Ist Mortgage Debentures ..) 103 105 101 107 4 4 1 | April and October...... ons sto 
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20,000 5 3/6 Do. 7 per Cent. Preference .. { 8 9 8 3 13 8 РА 20 - at 
12,000 5 ses Smithflel? Markets Electric Supply Ordinary ... TIUS 2 2 2 2 ... n — 
EU Stock een 80 . FL pore erem Yi 95 a pn oe à "i M 
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79,900 5 8/0 | Westminster Electric Supply Ordinary .. P ER ii 14 1 14] 15 4 $10 | Marchand September 1, 18} 

ELECTRIC MANUFACTURING &o. COMPANIES. 

125,000 1 1{@. | Aron Electricity Meter 6 per Cent, Cum. Pref, f.. } i н t 6 8 4 one Z i 
85,000 1 eee British Electric Works Co, Ordinary eR teers невар вазь 1 1 * LLLI ees Lid 
50,000 1 id Do. 5 per Cent. Cumulative Preference bat RS Uu i! 1 H - $e aa 7 

[ £50,000 100 414 Do. First Mortgage RENE: TA ON MO 10 99 101 oe ves A 66 
40,000 5 15/0 | British Insulated Wire Ordinary .... Rute 11 12 11 12 434 өгө А - 
27,500 5 8/0 Do. ò per Cent. Preference ............„«.....„«...... 6 6 6 Mi 4123 4 ove . - 

100,000 5 A British Westinghouse 6% Preference . nies о Seb ae ii 5 i 5 eve - T - 
90,060 2 1/2? | Brush Electrical Engineering ...... ....... sU 1 2 | : 4 0 0 September . . . . . . . ^ 
90,000 2 1/23 Do 6 De Cent. Pref, Non-Cum. .............. F 2 2} 2 21 5 6 8 » . z 

£125,000| Stock 447 Do. dt per Cent. Perpetual Deb. Stock .... 108 118 103 113 319 8 — and August 2 - 
£103,710 Btock 1?/1. |* Do. Debenture Stock (red.) .................| 103 105 103 105 459 une December ... - - 
20,000 5 5/0 | Callender's Cable Construction Ordinary ..... „ 154 1 15} 416 9 " 90 153 16 
20,000 5 2/6 Do. брег Cent. Cumulative Preference ......... 5 6 5 6 43 4 - - - 
£90,000 | Stock 44% Do. 4% per Cent. lst Mortgage Deb. (red.) 112 116 112 116 818 5 | November and May ... coe - 
$00,000 1 0/93 | Castner-Kellner Alkali Co. (fally paid) . 14 1g là 13 518 5 apó " ue» 
£150,000| Stock 7/) Do. 44 ver Cent. First Mort. Deb. (rad.) .. 93 153 99 103 4 8 3 - е0 — 
60,000 ы 1 0/73 Chadburn’s Ship Telegraph Ordinary ss... IIIS 1 1 5 6 8 soe ove on 
60,000 1 0/71 Do. 6 per Cent. Cumalative Preference ..... SARN 1 1 Б 6 8 500 ese ote 
$2,098 3 1/93 | Crompton and Qo. (Nos, 1 to 32,098) ..................... 3 4 3 4 410 9 | January and July...... 31 3; 
£100,000| 100 57 |* Do. of Cent. First Mor * Deb. (red.) .. 99 102 93 102 419 3 " ә "e E 
60,000 1 0/71 | Davis and T mmins 6 per Cent. Cam. Pref............. 5 14 { 1} 568 720 ile - 
99,261 5 1/93 Edison and Swan United (** A" Shares) (£3 paid) ... 2 2 2 2% 7 з 9 | February and August ove 
17,139 5 292 Do. * b ˙ qid I cada ioo bay dos 3} 4 34 44 6 13 4 ae EO 
£344,023 | Stock 45 Do.  4per Cent. Mortgage Deb. Stock (red.) .. 93 95 93 95 4 4 3 | Juneand December .. : — 
26,100 5/114 Edmundson в Electric Corporation Ord. (fully pd. * 4} 5 4} 5 6 0 0 | Half-yearly ............... - eve 

476, 0 Stock - Do. per Cent. First Mort. Deb. (red.) .. 101 101 101 101 * А - 

112,100 2 1/23 Electric CARE Co. (Limitad au асабй 24 28 24 23 416 0 |J DUMMY and July...... 21 eve 
25,000 2 2/9i Do. 7 per Cent. Cumulative Preference ......... 2 Б 2{ 3t 4 6 2 July .. . . .. e — 

182,500 Stock 4% | Do. 4 per Cent. lst i irj Deb. (rea. Dessau | 103 106 103 T 816 2 , 5 and July.. ver - - 
91,195 1 „45 Elmore's Patent Copper Depositing ·................. reed à à 28 ese а 

‚000 5 110 | Henley’s Telegraph Worka Ordinary AM BA ABT 13 ? 1.5 E ' 14} 3 15 10 | February and August 14} 13] 
30,000 | 5 1/3 "Dae per Cent. Preſeronoee . 5 5 5 51 818 3 T T T e 

£50,000, Stock 44% per Cent. Mortgage Deb. Stock (red.) . 110 114 110 114 3 18 11 Pe РА ons М 

50,000 10 10/0 | India Rubber, Gutta Percha, &c,, Works . . . 21 21 21 22 4 10 10 " 2j 2 
£300,000 100 4% Do. 4 per Cent. lst Mortgage Deb. (red. J. saw 10) 10) 10) 103 817 6 | Marchand September 100; 102 

87,350 12 24/0 | Telegraph Construction and Maintenance ............ 35 3) 35 3) 412 4 | March and July... . 37 35] 
£150,000 100 4 Do.  4per Cent. Debeature Bonds, 1909 . 102 105 103 105 816 2 көз ve ade 

20,000 5 8/ Do. 333 Ordinary . зә 98885 10 11 10 11 3 3 7 e 101; " 

20,000 5 2/6 Do. 5 per Cent. Cumulative Preference esse 51 6 5} 6 43 4 san 80 ove 

30,000 5 7,0 Willans and Robinson Ordinary ........................... 12 13 114 17 416 0 April and October. е - 

30,000 5 8/0 Do.  6per Cent. Cumulative Preference ... .. xd 7i 71 7 7 407 T » Ves м 
£100,000 | Stock 44% Do. 4{ per Cent. lst Mortgage Debentures ...| 104 106 104 106 4 0 2 | May and November... " - 

| ELECTRIC RAILWAYS TRAMWAYS, &2. 

12,000 10 10/0 | Blackpool and Fleetwood Tramways ........... f 18 17 18 4 8 11 oe T m 
£167,900 100 57 Brisbane Tramway 5 pa Cent. Debentures....., ..... 102 101 10? 101 416 2 ese ove - 
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50,000 . 10 6/0 Do. 6% Cum. Pref. (Nos. 30,001 to 60,000) 12] 13 121 1З} 410 7 xa 13, e 
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27,500 ! 5 T Do. «d ТТТ © TETTELLETETT] [IIT 4 4 4 44 eee | eee Ы eee 

320,000 | Stock 5% Do. 5 per Cent. Debenturees . 105 108 104 107 4 14 10 abs m өф 

&130,000 | Stock Кэ Do. 52 2ndDob.St'kProy.Certs (65787 to be p l.). 37 40 37 40 PM d 5 а 
208,940 10 3/0 | Central Londor Dedinary MER en днка дий» e 101 10i 10 10} 217 2 June and December 109 se 
,000 | Stock 14% | Cit ang South London Railway Con. Ordinary zu oM 70 67 70 21311 January and July. . 65, 63 
37,500 10 1/517 (Nos. 22,501 to 60,000) ..................... xd 6 7 6 7 T one tee EL 
£150,000 | Stock 5% Do. $ per Cent, Perpetual Preference (1591)...| 110 145 110 145 3 9 0 January and July...... ove - 
5214315 | Stock 47 Do. 4 per Cent, Perpetual Debentare ............ 125 130 125 130 8 111 May and November . - en 
20,000 10 834 a aay Tramways Ordinary 11 2 ii 22 23 3 6 8 | March and September e. et 
10,000 10 67 6 per Cent. Prefersnce ................. TOÀ 14 16 14 15 817 5 ” E * oe 
£300,000 | Stock 44% t Do. 4 per Cent. Debontare.............. ECR RRR МЕ К СЬ | 113 115 31711 | January and July. . vo one 
75,000 1 0/9 Isle of Man Tram. апа Elec. Power Ord. Fa dad v + ens oon - - 
70,000 1 (C73 | Do. 6 per Cont. Pref... а n 8 rer int ec ese 
80,000 10 1/3 Kidderminster & District E. [AR & Tr’ 'ctn 6% Pref, 9 10 94 10$ 415 3 | May and November ... 500 ove 
37,500 10 24% | Liverpool Overhead Railway Ordinary ........ en 8 8 8:3 815 4 1 | February and August e e 
10,000 10 BZF 11: Do, н per Cent. Preference ............. e ee eene ee 13 13 13] 134 811 1 » T m ө 

125,000 | Stock 47 Do. er Cent. Debenture METH бадана 105 107 105 107 215 6 January and July...... 8 ec 
24,000 5 e. | New 8 Traction Ordinary ................. — 3 47 51 4} on - - et 
30,000 5 6/0 Do. брег Cent. Cumulative Preferenoe... 5{ 5{ b 5i 5 44 | Мау ..... —— sse - ө 

i 4,000 10 .. +} Oldham, Ashton and Hyde Elec. Tramway бей: 16 18 16 15 * February and August vé zz 
4,000 10 5/0 Do. 5 Cent. Preference ........... eee eee e esee 108 10} 108 102 413 0 „ „ eee we 
13,334 10 — Potteries ресе Traction Ordinary ОИН 114 12 nr 12 eos oe 
20,000 10 5/0 Do. брег Cent, Cumulative Preference ......... 9$ 10 9 10 415 : | 5 
4540, 000 Stock 8% Waterloo and Clty Ordinary ШТ ТТТ" 100 103 100 108 E 18 June and Deco = 
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Тнк wag who said that single misfortunes never come 
alone, being & member of Parliament, might also have 
observed that the same peculiarity attaches to electrical bills. 
It never rains them but it pours them. Rarely have the 
Committee rooms of the Houses of Parliament been so much 
the resort of electrical engineering experta as they have been 
during the past week and are likely to be for some time to 
come. Besides the five power bills before the Select Com- 
mittee presided over by Sir James Krrson, and the bill of the 
same nature for the North Metropolitan Electric Power Supply, 
to be heard by another Committee, there are a large number 
of electric railway and tramway bills. Probably the most 
interesting of these, from the point of view of the general 
electrical public, is that relating to the proposed express 
railway between Manchester and Liverpool. The railway 
presents many novel features: it is to be constructed on the 
Lartigue mono-rail system, its cars are to run at 110 miles 
an hour, it is largely to be an overhead line, and is to hay 
only the two stations. Vigorous opposition to this bill is being 
raised by several large railway companies, by the Mersey 
Docks and Harbour Board, and of course by local authorities. 
Altogether there are no less than thirty electrical bills which 
have either just passed, or are now passing through, the 


Committee stage of their more or less precarious existence. 
[e Сы 


Wonx for electrical experts has also been provided by the two 
legal cases reported in this issue, which afford excellent lessons 
in patent law, and both of which involve directly and indirectly 
interests affecting a considerable section of the electrical 
industry. The one case, that of ** Chamberlain and Hookham 


v. the Bradford Corporation,’’ raises the important question 
whether the Thomson meter when employed on so-called 
constant-pressure mains is an infringement of the Hookham 


| meter patent, but as this case is still undecided we can offer 


no comment on it at this stage, We will call our readers’ 
attention, however, to the abstracts of patents, &c., given as 
an appendix to our report of the case in another column with 
a view to enable the evidence to be easily read and properly 
appreciated. | 


— 

Tux Jandus— Johnson & Phillips case is interesting, 
but in a way disappointing. We do not refer to the 
judgment, which could hardly have been otherwise on the 
evidence, but to the tantalising fact that, although asper- 
sions were cast on the validity of the master patents 
covering the enclosed arc lamp, no decision could be 
given on this point. The defendant in the case, being a 
lioencee under the patents, could not contest their validity, 
and was liable to pay royalties to their owners whether the 
patents are valid or not if it could be proved—as was 
done—that he manufactured a lamp corresponding to the 
description in the patents. If on a future occasion the 
validity of the patents owned by the Jandus Co. is to be con- 
tested, a large portion of the same evidence will have to be 


gone through again. 
—— 

ON Wednesday evening, Fellowa of the Royal Society once 
again enjoyed what is popularly termed their black 
conversazione, the black-coat sex being alone admitted. As 
usual, the proceedings were of a sombre character, while the 
number and interest of the exhibits was undoubtedly lower 
than usual. Electrical exhibits, moreover, were among the 
least rather than the most attractive, the greater number 
being decidedly commonplace in character. There were, of 
course, praiseworthy exceptions, notably Mr. А. P. Trorrer’s 
timely exhibit of models illustrating leakage from ‘electric 
tramways, These consisted in surfaces constructed on three 
Cartesian axes, the vertical representing potentials distributed 
over the space adjacent to the tramway. Equipotential lines, 
found experimentally,by Prof. W. G. Арлмз'з method, were 
shown in black, and lines of current flow were drawn there. 


from in red. 


A RATHER obvious converse to De LA Rive’s experiment with 
a floating battery was shown by Prof. SiLvaxus TuoursoN— 
little floating magnets enclosed in glass tubes taking the 
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place of the battery. An immersed hollow coil carrying an 
electric current provided a sub-aqueous magnetic field by 
which the vagaries of the magnets were determined. Mr. 
Ricuarp Kerr showed a clock controlled by Hertzian waves, 
the maximum distance at present over which this feat has 
been performed being about six miles. Lightning conductors 
from St. Paul's Cathedral were shown by Mr. K. Hxpoxs, and 
а compact but powerful influence machine constructed of 
twelve vulcanised plates, by Mr. Wiwsuumsr. Mr. Р. E. 
SHaw exhibited the ingenious electric micrometer recently 
described before the Physical Society and referred to in The 
Electrician, Vol. XLIV., p. 805. 


Мв. Garng’s statistics at the National Telephone Co.’s staff 
dinner last Friday showed that the competition in store for 
the company has not decreased the magnitude of its business. 
The company now owns 968 exchanges, representing upwards 
of 176,000 subscribers’ telephones, which is one for every 214 
of the population of the United Kingdom. During the year 
the net increase of subscribers has been 21,000, and 617 
million messages have been sent (reckoned on the basis of one 
conversation = two messages). In view of the steps which 
are being taken by the Post Office and by certain munici- 
palities, it would have been interesting to have heard 
how the advance in London itself, and, say, Glasgow, 
Manchester, and Huddersfield, compared with that of 
previous years, exclusive of other districts in which 
no more serious competition than hitherto has been 
announced. Mr. Garne gave no indication of what the future 
policy of the company is to be with regard to the competition 
with its licensor, but he could not restrain himself from 
directing one poignant shaft towards this august Department. 
Every day delays of from half-an-hour to two hours in 
obtaining trunk connections were complained of owing to 
the insufficiency of trunk lines. If, said Mr. Game, the two 
millions which the Post Office has had voted for needless 
competition in London had been applied to improving the 
trunk service, it would have been spent to better advantage. 


— — 


Моон was said as to the complaints made by ignorant 
critics, and they were likened—hardly with justice—to the 
criticisms levelled at our generals in South Africa and at the 
War Office. Lord KxLVN attributed everything unsatis- 
factory to the unbusinesslike arrangements of the users, and 
placed a large proportion of the blame on the genus office boy. 
Yet there is no doubt that, whether we are better or worse 
off in that respect than other countries, many of the com- 
plaints made are justified; and, from what we know of the 
excellent efficiency of the system from an engineering point 
of view, we do not doubt that cases of negligence of the 
operating staff cannot be so infrequent as is desirable. This 
is no doubt inseparable from & huge business employing a 
staff of some 10,000 or 11,000, but we cannot but think 
that it would be minimised if more attention were given 
to the organisation of the complaints department. Cannot 
the subscribers themselves be taught to make their complaints 
in such a specific way that the cause of the deticiency can be 
arrived at in each case? With an organisation as complete 
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as that of the National Telephone Co., a complaint made by 
a calling subscriber, giving the time and the details of his 
ineffective demand, should enable the company to trace the 
negligent operator. 


On the other hand, complaints by the 
called subscriber are, in consequence of the switching arrange- 


ments of every large telephone system, much more difficult, if 
not impossible, to trace, and they should be discouraged, the 
subscriber being asked to devote the maximum of businesslike 
method to the complaints of failures to obtain connections. 
By thus lessening the number of complaints to be sifted, and 
increasing the accuracy of each one, an amelioration in the 
service should result. 


— G 


The Royal Soclety.—Among the Papers down for reading 


yesterday was The Radio-Activity of Uranium," by Sir W. 
Crookes, F.R.8. 


Electrical Standardizing, Testing and Training Institution.— 


Prof. C. A. Carus-Wilson will commence & special course of 


lectures upon ‘‘ The Construction and Use of Motors ” to the 
students of this institution on Monday, 28th inst. 

Municipal Trading as a Financial Risk.— We note that the 
Epsom Urban District Council have been unable to raise a 


loan of £16,100 at 81 per cent. for their proposed electricity 
works, with the result that they have decided to offer 83 per 


cent. 


An Automobile Race in America.—According to the Electri- 
cal Review of New York, a 50-mile automobile race took place 
recently in Long Island. There were in all nine entries, the 
winner proving to be an electric automobile, the only electric 
vehicle competing, which covered the whole distance in 
2 hours 3:5 minutes. 


Personal—At a special meeting of the Council of the 
Society of Arts, held at Marlborough House, on Tuesday last, 
the Prince of Wales (president) presented the Albert medalof 
the Society to Sir W. Crookes, F.R.S., “ for his extensive and 
laborious researches in chemistry and physics, researches 
which have in many instances developed into useful, practical 
applications in the arts and manufactures.” 


Institution of Electrical Engineers.—Before Mr. H. M. 
Sayers read his Paper at the meeting of the Institution on 
May 8, the President informed the members that the Council 
had, according to the Articles of Association, which allow of 
the election of one honorary member each year, elected 
Mr. J. W. Swan, F.R.S. (past president), as honorary member, 
and that Mr. Swan had kindly accepted his nomination. _ 


The National Physical Laboratory.—In reply to a question 
in the House of Commons on Monday last, Mr. Akers-Douglas 
(the Firs& Commissioner of Works) stated that the new 
National Physical Laboratory would be situated quite outside 
the Kew Gardens, on Crown lands. The building will be so 
placed as not to interfere with the views from the gardens of 
the Old Deer Park. It will be used only for delicate scientific 
work, which will not disturb the seclusion of the neighbour- 
hood of the Queen's Cottage. 

Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 


Latakia—Cypruhnn June 21, 1 

Cayenne — Pinhieros .......... . Oct, 11, 1899 — 
Tancier — Tarifa . Jan. 3, 1900 — 
Paramaribo— Cayenne Feb. 16,1900 .. — 
Ceara—Maranam . Feb. 20, 1900 — 
Рага — Maianamm . 2, 19000 — 
Méle-St. Nicolas—Cap Haitien Mar. 7,1900 ... — 
Trinidad—Demerara ............ Mar. 30,1900 ... May 8, 1900 
Manila—Iloilo ... ................. April 9, 1900 — 

St. Dominguez—Curacao ...... May 6, 1900 .. — 

American Storage Battery Decision.— The United States 


Circuit Court of Appeals for the First Circuit recently declared 
that the Hatch battery, owned by the Hatch Storage Battery 
Co., was “clearly an infringement of the Brush patents, owned 
by the Electric Storage Battery Co. This decision secures to 
the latter company the monopoly in the United States, during 
the life of the patent, of batteries composed of “a plate or 
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suitable support primarily coated or combined to a chemically- 
applied oxide of lead or equivalent Jead compound,” without 
which a commercial storage cell is impossible. 


The German Atlantic Cable.—The laying of the shore end 
of the Borkum-Fayal section of the German Atlantic cable, 
and about 100 miles of a lighter type, was successfully accom- 
plished by the cable-ship Britannia, on the 4th and 5th 
inst. The cable steamer “ Anglia" was to leave London 
yesterday for the purpose of joining up the shore end and 
proceeding direct to Horta-Fayal, so that the completion of 
the whole section may be expected before the end of the month, 
Congratulatory telegrams were exchanged between H.I.M. the 
Emperor of Germany and the Directors of the Company, Mr. 
O. Moll and Mr. C. W. Guilleaume. 


Australasian Cable Position.—Reuter, under date May 4, 
announces that the Postmasters-General of New South Wales 
and Victoria have come to an agreement on the disputed 
points in the proposed agreement with the Eastern Extension 
Telegraph Co. The arrangement is made subject to the 
approval of the company and the ratification by the Victoria 
and New South Wales Parliaments, which will not meet for 
two months. Tariffs in the meantime will remain unaltered. 
The agreement now arrived at stipulates that the two Govern- 
ments shall have the option of purchasing. the Eastern 
Extension Co.’s cables. No other company is to be allowed 
to open offices in the colonies until after the refusal of the 
Eastern Exxtension Co. to do so. 


New Water-Power Scheme in America. — According to the 
American Electrician, the Susquehanna Electric Power Co. is 
contemplating the erection of a power-house on the Susque- 
hanna River, in Maryland, about three miles south of the 
Pennsylvania line, for the purpose of converting the power of 
the river into electrical energy. It is proposed to build a dam 
across the river above the Pennsylvania border line, and con- 
struct an embankment from this dam to the power house, 
where the available head will be 40ft. It is estimated that 
the normal flow of the river will give an output of 40,000 H. p., 
and that the development of the plant will eost $7,000,000. 
We understand that it is intended to transmit the power 
electrically to Baltimore and Philadelphia, where, the pro- 
moters assert, the cost will not exceed one-half of the amount 
paid for steam power in these cities. 


Obituary.— We deeply regret to announce the death of Dr. 
Edmund Atkinson, F.R.S., on the 4th inst., after & very short 
illness. Dr. Atkinson was born at Lancaster in 1881, and 
was & Student of Owen's College in the early days of that 
institution. He was for some time the assistant of Prof. 
Edward Frankland, after which he left to continue his studies 
on the Continent. On his return he became assistant to Sir 
Benjamin Brodie at Cheltenham College, and subsequently 
Professor of Experimental Science at the Royal Military 
College, Sandhurst, and at the Staff College. He was one of 
the founders of the Physical Society, of which he was trea- 
surer until the last general meeting. He is, perhaps, best 
known to physical students by his able translations of Ganot’s 
„Elements of Physics," Mascart and Joubert's Electricity 
m Magnetism,” and Von Helmholtz's Popular Scientific 

tures." 


Glasgow Section of the Institution of Electrical Engineers.— 
A meeting of the Glasgow Section was held in the Glasgow 
and West of Scotland Technical College on April 27, the 
Vice-President, Prof. Magnus McLean, in the chair. The 
chairman announced that, this being the annual business 
meeting, it devolved upon the members present to elect the 
office bearers for the ensuing session, and he stated that it was 
the unanimous opinion of the committee that with one excep- 
tion the provisional office bearers (a list of whom appeared in 
The Electrician, Vol. XLIV., p. 470) should be elected en bloc 
for the next 12 months. The one exception mentioned was 
the case of the hon. secretary, whose duties had been so ably 
carried out up to the present by Prof, Watkinson, but who now 
found that he was unable to devote sufficient time to them ; 
in his place, therefore, the committee proposed that Mr. 


E. George Tidd be elected, retaining Prof. Watkinson on the 
committee as an extra member. This resolution was duly 
approved. A letter from the president, Lord Kelvin, was then 
read, expressing regret that, owing to other pressing engage- 
ments, he would be unable to deliver his presidential address 
this session. | 


The Generating Machinery at the Paris Exhibition.—The 
daily papers contain accounts of an unfortunate contretemps in 
connection with the generating machinery at the Paris Exhi- 
bition. For the illumination of the grounds on Sunday, 
owing to the non completion of a great part of the generating 
plant, put down for the exhibition itself, an auxiliary supply 
had to be obtained from outside firms, notably the Western 
Railway Co. The German firms who have supplied part of 
the generating. plant within the Exhibition were, on Friday, 
reported to have refused to start their machinery, although it 
was practically complete, asserting that it would be dangerous 
for the machinery, on account of the dust and dirt from the 
building operations in other parts of the same section. It 
appears, however, that notwithstanding this, some at any rate 
of the German machinery was put into operation but that the 
bearings of one of the 1,500 н.р. sets siezed. А statement 
has been made that gravel was wilfully placed in & lubricator, 
which was closed by two special screws, and the police are, it 
is said, investigating the matter, suspeoting that one of the 
workmen engaged is the culprit. l 


Destruction of a Large American Power Dam.—The 
Western Electrician of Chicago reports the destruction, on 
April 7th, of the large dam which was built across the Colo- 
rado River at Austin, Texas, and furnished power for 
the municipal waterworks, electric light, and power plant of 
that city. A few days of heavy rain had caused the rapid 
rise of the river, the flood bringing with it a large quantity of 
wreckage. This mass bore too heavily on the dam, and 
finally broke out а section in the centre 25ft. high, 500ft. 
wide, and Sft. thick. Above the dam was Lake McDonald, 
25 miles long, 60ft:-deep, and covering an area of 2,000 acres. 
This great mass of water poured through the break, destroy- 
ing the power house just below the dam, drowning seven 
employés, and then swept through the city and down the 
river. The flood caused great destruction to life and property 
in Austin and for 200 miles below the city ; 48 persons are 
known to have been drowned and seven missing, while 
more casualties are expected to be reported later. The 
damage to property is estimated at nearly £2,000,000. The 
dam which was wrecked was begun in 1890 and finished in 
1893 at a cost, with the power house, of £290,000. It was 
built to take 15ft. of water over its crest. The total length 
of the dam, including bulkhead and headgate and a weir of 
1,090ft., was 1,960ft. The width of base was 60ft. and the 
total height above the foundation was 68ft. The power 
house was equipped with turbines having a capacity of 
5,000 н.р. Seven iron penstocks, each 9ft. in diameter, con- 
veyed the water to the waterwheels. Four of these penstocks 
were used by the city for its electric light plant and water- 
works, while the others were used by private manufacturers. 
As a result of destruction of the dam and power house the 
city will probably be forced to remain without light and water 
for some time. 


The Economical Disposal of Town Refase.—At a meeting 
of the Society of Engineers, on Monday, May 7, & Paper was 
read on “ The Economical Disposal of Town Refuse," by Mr. 
Brierley Healey. The author first referred to the imperfect 
results obtained with the methods of refuse disposal formerly 
adopted by sanitary authorities. He then explained the pro- 
cedure to be adopted in the selection of suitable plant when the 
requirements of the case were known. The capital outlay and 
working expenses of various systems were dealt with in an 
elaborate table of results. The author then showed the great 
loss of calorific value when too many furnaces were connected 
to one steam boiler. The general arrangement of modern 
plant, the height and size of stacks, the dimensions of main 
flues, the pressures for forced draught, and the temperatures of 
furnace gases were then considered. The author observed that 
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when using natural draught the temperature of the flue gases | tricity that the rapid motion of the motors had to be con. 
was considerably less than when using forced draught, the | verted into a slow, steady movement suitable for controlling 
latter requiring about 21b. of air per pound of refuse burnt, or | such heavy masses; also the switching devices, especially in 
say about 485 cubic ft. per minute, for a consumption of | connection with automatic operation, became somewhat 
10 cwt. per hour, whereas double that volume of air was usual | complicated; and moisture was everywhere present. Each 
for natural draught ; hence the lowering of the temperature in | gate is operated by means of a long connecting rod, 
the flues. The volume is doubled by an increment in tem- ! attached at about the middle of the width, the inner end of 
perature of 485°F., so that whether using forced or natural | the rod being connected to a travelling carriage to which 
draught the same size of flues is necessary. The use of | motion is given by four endless chains passing over sets of 
screened versus unscreened refuse was then discussed, the | sheaves. The chain sheaves are operated by a train of gearing 
results, as stated, being in favour of the latter. Considerable | driven by the electric motor, the speed being reduced by a 
stress was laid upon the importance of following up in practice | worm wheel and pair of worms. The motor in each case is 
every operation with regularity, particularly in charging and | placed in a separate chamber from the rest of the mechanism, 
clinkering the furnaces. In conclusion, the author outlined | this room being carefully cemented to prevent the access of 
what he considered might probably be the type of steam | moisture, the motor shaft passing through a fitted bearing in 
generator for future destructors. It may be termed a vertical | the wall, and there being three doors in the passage communi- 
water tube boiler set between a pair of furnaces or between | cating with the chamber containing the operating gearing. 
two ranges of flues, the circulation being so arranged that all | There is one 45 m.r. motor for each gate, and it is re 
deposit would be thrown down in the upper drum. quired that this shall open the gate in 1:5 minutes, againsi 

a difference of level of 4in., the motion being automatically 
arrested at each end of the travel. In addition to the meeh- 
anism for operating the main gates, the by-pass gates by which 
the lock chambers are filled. emptied are operated elec- 
trically, the whole being under the control of a single operator. 
The whole arrangement, including the connections, electric 
brakes, and wiring, appears to be remarkably well adapted to 
the peculiar conditions of the service, and it is probable that 
this installation will lead to the application of electric power 
to canal and reservoir locks elsewhere. The power station 
for the plant contains two steam engines and dynamos of 
100 n.». each, besides a large storage battery. 


A Balanced Multipolar Armature-Winding.—A recent num- 
ber of the Electrical Review of New York describes the winding 
of the armature of a multipolar railway generator, the special 
feature of which is claimed to be the balanced condition of 
the magnetic circuits. Some difficulty is frequently experi- 
enced in the operation of large multipolar direct-current 
machines with parallel-wound armatures, owing to the difficulty 
of securing the same magnetic flux at all the poles. The 
potential generated in the conductors under one pole 
sometimes differed from that under another similar pole, and 
thus gave rise to waste currents between the brushes and 
between sections of the armature-windings. This difficulty 
is obviated by the following method of balancing. A 
number of points in the armature winding, which are 
normally of equal potential, are connected by leads through 
which currents may pass from one section to the others with 
which it is connected in parallel. The currents are alternat- 
ing in character and lead or lag with reference to their 
respective electromotive forces, and thus magnetise or 
demagnetise the field magnets so as automatically to 
produce the necessary balance between them. The method 
of balancing is said to be of great advantage in eliminating 
the sparking at the brushes and other wasteful heating which 
occurs when an armature rans out of truth, due to wear of 
the bearings or from other causes. When, on account of the 
armature being out of centre, the air gap on one side is 
greater than that on the opposite side, the potential generated 
in the coils on the side having the smaller air gap is con- 
siderably higher than that generated in the coils under poles of 
the same polarity on the opposite side ; consequently a current 
corresponding to this difference of potential tlows from one 
section of the winding to another through the brushes and 
connecting leads. The pull exerted by one side of the field 
on a large armature, even if out of centre by only a small 
fraction of a» inch, may become as high as seven tons if no 
method of balancing is used, and would result in the heating 
and rapid wearing of the bearings. By proper balancing, the 
induction under all poles is maintained practically the same, 


causing the magnetic pull to be equal at all poles and prevent- 
ing an unbalanced pull. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, ёв. 


(To-day) FRIDAY, May 11th. 
INTERNATIONAL ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE, &c. 
4 p.m. Meeting at the Society of Arts, John-street, Adelphi. Prof. 
Patrick Geddes will deliver an Address on the Nature and Aims 


of the Association and ite forthcoming Assembly at the Pari 
Exhibition. 


PHY81cAL BSociETY. 


Prof. S. P. Thompson, F.R.S. 


TUESDAY, May 15th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7.30 p.m. Students’ Meeting at the Finsbury Technical College, 
when a Paper will be read on: “Hertz Waves and М ireless 
Telegraphy,” by R. G. Howgrave-Graham. 


WEDNESDAY, May 16th 
SOCIETY OF ARTS. | 
3 p.m. Ordinary Meeting. Paper to be read: “A National Repost 
tory for Science and Art," by Prof. Flinders Petrie. 


THURSDAY, May 17th. 
Roya INSTITUTION. | 
3 p.m. Afternoon Lecture IV., on: A Century. of Chemistry in the 
Royal Institution," by Prof. Dewar, F.R.S. 


INSTITOTION OF ELECTRICAL ENGINEERS. E 

8 p.m. Ordinary General Meeting at the Institution of мее 

Engineers, Storey's Gate, S.W. Paper to be read: Alternating 
Current Induction Motors,” by A. C. Eborall. 


FRIDAY, May 18th. 


INSTITUTION OF JUNIOR ENGINEERS. 


5 рт. Ordinary Meeting at the Westminster Palace Hotel, UE 
street, S.W., when a Paper on: “ A Short Review of Les Mo 
Car Industry," will be read by Messrs. B. Н. Joy and C. H. 


RovAL INSTITUTION. 


9 p.a, Evening Discourae by Prof. J. A. Ewing, F. R. S., 00: 
Structure of Metals.“ 


Electrical Operation of Lock Gates. — The April issue of 
the Engineering Magazine oontains a brief description of the 
mechanical arrangements for operating the lock gates at 
Ymuiden, in Holland, at the mouth of the Nordzee Canal. 
The description is taken from a Paper read before the Nether- 
lands Royal Society of Engineers. As a result of experi- 
ments made with hydraulic and electric systems, it was finally 
decided to adopt the latter system. The feature which 
influenced this decision was the distance separating the several 
sets of gates. This would have involved the use of long 
systems of high-pressure hydraulic piping, or three separate 
pumping plants, while in the case of electricity the current 
could readily be transmitted to all points. In addition, the 
electric plant could be used for lighting purposes. There 
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existed, however, the difficulty in the case of elec- | 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмтев p'AÁrsz.] 


Maximum Sensttiveness of Coherers.—According to A. Blondel 
and G. Dobkévitch, the increase in the sensibility of the 
coherer produced by Tissot by immersing it in a magnetic 
field is simply due to the increased cohesion of the particles, 
and is therefore a purely mechanical effect. The same in- 
crease of sensitiveness may be obtained by increasing the 
amount of filings between the electrodes, and thus increasing 
the mutual pressure of the particles. When the extra 
quantity of filings is contained in a reservoir connected with 
the coherer tube, the addition may be brought about by 
shaking the tube, though of course this not so convenient as 
increasing the magnetic field, as in Tissot’s contrivance. For 
maximum sensitiveness a coherer should fulfil the following 
conditions: The E.M.F. of the battery should remain below 
the critical value; the E.M.F. produced by the impinging waves 
should exceed the critical value, the current established on 
coherence should be below a certain value (usually 1 milli- 
ampere) if the coherer is not to deteriorate ; the current which 
traverses the tube after a shock should be a very small frac- 
tion of the preceding current. With a given height of mast, 
the sensitiveness is, therefore, increased by reducing the 
critical E.M.F. This may be done by employing filings which 
are slow to oxidise, and by putting the tube into circuit with 
a battery of feeble Е.М.Е. and а relay of feeble internal resist- 
ance. The authors use & battery of 0:5 volts, and a tube with 
a critical E.M.F. of about 1 volt. The relay has a resistance 
of 100 to 200 ohms. It is even better to substitute for the 
battery a potentiometer connected with a battery of accumu- 
lators. 


[BLONDEL and DoBKEvitcH, Comptes Rendus, April 23, 1900.] 


ARadio- Micrometer for Electric Waves. —Klemencic first made 
use of the thermo-junction for the measurement of electric 
waves. His device consisted of two thin 
sheets of brass, having soldered to them a 
very fine platinum and a very fine plati- 
num-nickel wire respectively, which were 
crossed in the middle between the two 
strips, and thence conveyed off at right 
angles and soldered at their other ends to 
the leads of a very sensitive galvano- 
meter. This resonating system was fixed 
at the focal line of a cylindrical reflector. 
Electric oscillations between the two strips 
produced heating at the knot, which gave 
rise to a current through the galvano- 
meter. G. W. Pierce has combined this 
principle with that of Boys’ radio-micro- 
meter. The arrangement is shown in the 
diagram, where MM arethe poles of a 
horseshoe magnet. The coil consists of 
a single loop of silk-covered copper wire. 
The resonating system consists of two 
copper cylinders, oo, 8mm. long and 
1mm. apart, which have a thin constantan and manganin wire 
soldered to their ends. The resonators are sewn on to a mica 
vane, and the springiness of the copper leads aa keeps the 
thermo-junction in contact. To protect the latter from radiant 
heat, the apparatus is cased in wood. 

[G. W. PIERCE, Am. Journ. of Science, April, 1900. ] 


The Arc between Metals.—For the study of the electric arc 
as influenced by the surrounding gas, metallic electrodes 
are much to be preferred to carbon electrodes. Their com- 
position is better defined, and they do not give out the great 
quantities of strange gases which render experiments in dif- 
ferent gases worthless in the case of carbon electrodes. Leo 
Arons has therefore studied the behaviour of the metallic arc 
in various gases for several years, and although he has not 
succeeded in obtaining any results of a precise quantitative 
nature, the data so far obtained yield some interesting infor- 
mation. Measurements were made in nitrogen and in hydro- 
gen. In the former gas, arcs were obtained between aluminium, 
cadmium, copper, iron, magnesium, platinum, and brass 


electrodes. Tin melted at once, and between silver electrodes. 
no arc could be made to play in an atmosphere of nitrogen. This. 
fact is all the more strange as silver yields a particularly 
brilliant arc in air It is evidently connected with the 
difference of chemical affinity between the metal and the gas 
in the two cases. The author found that nitrides are formed: 
of all the other metals, but not of silver. Aluminium elec- 
trodes are covered with a greyish-black crust, whose chemical 
properties identify it with the nitride discovered by Mallet.. 
The brass electrodes acquire а copper colour, due to the greater 
consumpton of zinc. As regards hydrogen, it is found that 
copper and aluminium, which in nitrogen give very beautiful 
arcs, give practically none in hydrogen. Platinum, silver,. 
iron, and lead require very strong currents. The best hydro- 
gen arcs are obtained with cadmium, zinc, and magnesium. 


[L. ARoNs, Ann, der Phys., No. 4, 1900.] 


Mechanical Action of Cathode Rays.—The rotation of little- 
mill wheels under the action of cathode rays was for some 
time regarded as directly due to the impact of projected par- 
ticles, and were indeed regarded as to some extent a proof of 
the corpuscular theory of cathode rays. But even in vacuum 
tubes such rotations appear long before there is any indication 
of cathode rays, and they cease at exhaustions at which these- 
rays are still present in full strength. The argument from the 
absence of such rotations in the case of Róntgen rays also 
loses its force, by the discovery made by L. Graetz that light. 
bodies made of dielectrics show under suitable conditions 
very lively rotations under the influence of Röntgen rays. 
Radiometers do not rotate, and jNeesen has shown that they 
even experience a retarding action, evidently due to. the 
electrostatic forces developed by the ionisation of the air.. 
Graetz introduces small spheres, bells, and vanes mounted on: 
needle points into an electric field traversed by Röntgen rays. 
They begin to rotate as soon as the radiation strikes them,. 
and continue to rotate while the rays continue. The direction 
of rotation depends upon the initial tendency—at least, in the- 
case of non-conductors. When a pair of copper vanes are 
substituted, the direction of rotation changes with the direction 
of the rays, when the axis of rotation is normal to the path 
of the rays. This is easily explained by the forces acting 
between the negatively charged wall of the Róntgen tube and 
the vanes immersed in the ionised gas between the condenser 
plates. The latter may even be dispensed with, and so the- 
original conditions of Crookes’ rotations are approximated to. 
The rotations are strictly analogous to those described by 
Quincke in the case of liquids, and are covered by Heydweiller’s. 
theory. 

d [L. GRAETZ, Ann. der Phys., No. 4, 1900.] 


Electrolytic Current Records. Lichtenberg figures have 
been used by Koenig for obtaining some very pretty current. 
curves, and these curves may be vastly improved by using 
Buerker’s new Lichtenberg powder. But the method, which 
might be called the electrostatic method, is only available for 
strong currents. Moreover, the curves are not traced under 
the eye of the operator, but require development by the 
powder. These objections cannot be urged against the elec- 
trolytic method worked out more particularly by P. Gruetzner,. 
who describes in detail the various applications of the method. 
He uses filter paper prepared with a potassium iodide paste, 
which he mounts on a revolving metal cylinder, the two elec- 
trodes, consisting of platinum springs, being lightly pressed 
against the paper. When a continuous current is used, the anode. 
traces a brown line, due to the evolution of iodine, while the- 
cathode leaves no trace. When an alternating current is. 
substituted the two electrodes make alternate traces. The 
frequency may be as high as 400 per second without inter- 
fering with the clearness of the traces. The only disturbing 
factor is а short continuance of the production of iodine after 
the electrode has ceased to be the anode. The intensity of the 
current is approximately indicated by the amount of iodine 
evolved, 2.6., by the intensity of the line. The author 
reproduces some beautiful records obtained in this manner. 
Not only are continuous and sinusoidal alternate currents. 


80 


THE ELECTRICIAN, MAY 11, 1900. 


shown, but also more complicated current curves are repre- 
sented, as well as the “ extra-currents” of induction coils. 


The minimum E.M.F. required is about one volt. 
[P. Grugtzner, Ann. der Phys., No. 4, 1900.] 


Automatic Coherer.—Last year Т. Tommdsina announced 
‘that a certain type of carbon coherer could be made to 
decohere by simply breaking its circuit. He has since found 
that there is a kind of carbon powder which does not even 
require this, but decoheres itself automatically. The kind of 
carbon powder in question is that used in the microphones of 
the Swiss telephone stations. The author introduces it direct 
into a telephone receiver, A hole 2mm. in diameter is 
drilled into a plate of ebonite. It is filled with the carbon 
powder and closed with plates of mica. Two German-silver 
wires are led in from the sides, and press against the powder, 
their ends being about Imm. apart. The wire of the telephone 
‘magnet is cut and the coherer inserted. One dry cell 
suffices to work the coherer, the impact of each wave being 
indicated by a very audible click in the telephone. The 
inventor proposes to insert the coherer in the circuit of a 
Morse instrument, and so to solve the problem of the rapid 


transmission of wireless signals. 
IT. Tommasina, Comptes Rendus, April 2, 1900.] 


Energy of Cathode Rays.—Since cathode rays are capable 
of fusing such a very refractory metal as platinum, the deter- 
mination of their energy is a matter of some interest. This 


—— ——— 
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determination is usually carried out by some calorimetric 
method, but the only successful measurements have so far 
been made with the thermo-element or the bolometer. A 
complication is introduced into the measurements by the fact 
that a portion of the cathode rays is reflected, and thus the 
thermo-element or bolometer does not indicate their total 
energy. W. Cady has therefore endeavoured to determine 
the proportion of cathode rays so reflected, and also the 
extent, if any, to which they lose their energy in the 
process of reflection. According to Merritt, reflection 
does not involve any loss of energy, but his experi- 
ments are not free from systematic objections. If + is 
the cathode current, V the difference of potential between the 
cathode and the thermo-battery, Q the quantity of heat 
absorbed by the latter per second, then we have, if there is no 
reflection, the equation iV =Q. But if r is the proportion of 
rays reflected, and “ the ratio by which the energy of the 
particles is diminished by reflection, then we have the 
amended equation :— 
iV. l-r 
Q 1l-rr 
The author has determined r and ғ! both by means of a 
thermo-battery and a bolometer. Assuming r to be 0:4 the 
average result would give r'=07. These values apply to 
platinum only. The cathode used was a copper cylinder 
cooled by a circulation of water. 
[W. Cany, Ann. der Phys., No. 4, 1900.] 
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PROJECTED ELECTRICAL POWER SCHEMES. 
(Continued from page 59.) 


3. The Tyneside Electric Power Scheme. 


A. A. Campbell Swinton. An outline of the proposed scheme 
is given in the opening speech by counsel for the promoters, 
and need not be reiterated here. The accompanying map 
shows the extensive area over which powers are sought to 


The Bill promoted in the interests of this Company came | supply electricity. The area includes a portion of the area 
before the Select Committee during the past week, and a full | sought under the Durham scheme, as also the contentiou: 


EXPLANATION 


Railways & Railway Stations thus: .... or 


Generating Stations are marked thus: . 


TYNESIDE ELECTRIC POWER COMPANY. 


Electrician , 


The 


MAP SHEWING PROPOSED AREA OF SUPPLY. 


MAP or THE TYNESIDE ELEcTRIO PowER Co.’s PROPOSED AREA OF ELECTRICITY SUPPLY. 


districts of Hebburn and Felling. We deal in our leading 


report of the proceedings is to be found in our Parliamentary 
Intelligence” this week. The promoters are Sir William A. 
Noble, the Hon. C. A. Parsons and Messrs. N. C. Cookson, 
«С. J. Leyland, J. D. Milburn, J. B. Simpson, E. Smith and 


article this week with several aspects of this scheme and of 
the rival Durham scheme, the map of the area for which 
latter appeared on page 58 of our issue last week. 
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4. The Lancashire Electric Power Scheme. 


This scheme follows the Tyneside scheme before the Select 
«Committee, It is а much larger scheme than either of those 
ав yet heard, as will be seen from a glance at the accompany- 
ang map. Indeed, the area of supply includes the whole of that 
part of Lancashire which lies to the south of the river Ribble. 
The map also shows the position of the four power stations it 
is proposed to erect on the south Lancashire coal field, which is 
indicated by the shaded area. The promoters are as follows, 
the names with an asterisk before them being also first 
directors :—Messrr. W B. Hopkins, W. P. J. Faweus, 
*F. E. Gripper, N. Scott Russell, G. B. Samuelson, R. Р. 
Bellon, G. Caldwell, H. Edmunds. W. Н. Edwards, M. 


EXPLANATION 


Generating Stations are marked thus 


The shaded portion of the Map indicates 
the Approximate Area of the South Lanca- 
shire Coal Field, from which the power will 


A MODERN GERMAN CENTRAL STATION. 
BY JOHN R, DICE, B.SC. 
(Concluded from page 45). 


With regard to the network itself, the continuous-current 
distribution is arranged on the three-wire system, with 220 
volts between the outers. The positions of the feeding 
points are shown in the plan of the mains (Fig. 4). 
The whole of the feeders are connected to the bus 
bars in the sub-stations, which are supplied directly 
from the cells. The excellence of such a system in 
giving uniformity of pressure is beyond dispute, as has 
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Guthrie, F. Kitchen, R. Matthews, J. E. Prestwich, and 


W. W. Rutherford. The capital of the Company is fixed at 
_£3,000,000 in £10 shares, and borrowing powers up to 
.£1,000,000. The promoters seek to distribute power only 
with the consent of the local authority, and they are willing 
-to agree that they shall not supply either in bulk or otherwise 
except in boroughs or districts for which statutory powers 
have been obtained. The profits are to be regulated by a 
sliding scale on a 10 per cent. basis, but the Company are to 


be entitled to an additional 1 per cent. above 10 per cent. for 


each 5 per cent. charged below the maximum rate allowed. 
( To be continued. ) 


already been amply demonstrated at Chelsea and elsewhere. 
It is essential to the commercial success of modern central 
stations to have absolute reliability of supply, and freedom 
from variations in the pressure at consumers’ terminals. The 
capacities of these sub-stations are in the ratio of 8, 4 and 2 
for the central station and sub-stations I. and II. respectively. 
From the first radiate 13 feeders, from the second 16, and 
from the third 9. Each group of feeders is divided into two 
sets of short and long, which are connected to 'bus-bars run 
at two different pressures. Although there is & multiplicity 
of feeders there is considerable economy of copper with such a 
method of distribution, as the maximum cross section of any 
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feeder does not exceed 0:8 sq. in., while by far the greater 
number have an average cross section of only half that 
Thus, even when the generating station is eccen- 


amount. 
trically situated to the district of greatest 
demand, by the help of these sub-stations 
and short feeders a satisfactory pressure 
can be guaranteed. With the compara- 
tively low voltage of 220 across the outers, 
it is not easy to design long feeders to 
secure the greatest economy and at the 
game time give irreproachable pressure 
when all are connected to one station. 
In such a town as Dortmund, where so 
many moiors are connected to the mains, 
the help rendered by the batteries in 
steadying the pressure is enormous, and, 
together with the saving of copper in 
feeders, probably compensates for the 
additional cost of upkeep, and the greater 
outlay per kilowatt of plant capacity 
inseparable from this system. The load 
factor of the plant with these large battery 
stations may reach a very high figure. 
This explains also why the engineer has 
designed his station with machines of 
100 kw. capacity at the outset, as this is 
practically the full charging load for the 
cells. There is considerable saving both 
in capital expenses and in running costs 
in having large and efficient engines and 
dynamos instead of sets of 40kw. and 
50 kw. 
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connected a network and an earthed neutral distributor, it is 
superfluous. In ordertoavoid electrolytic troubles, and toreduce 
the difference of potential between the middle wire and earth at. 
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Continuous Current Network 
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@SWITCHING STATION 
O TRANSFORMER 
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UNION. AZ LIGHTING 
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3 646 вә 1092 


Fics. 4 лх0%5,— Mars SHOWING CoNnTINvOUS-CURRENT NETWORK AND THREE-PHASE NETWORK, 


The outer wires of the network are steel armoured, lead- 
covered, single cables, while the middle wire is of bare tinned 
copper. The feeders have no middle wire, as, with so closely 


any point, the following precautions are taken : (1) The section 
of the middle wire is made equal to that of the outers ; (2) All 
the three stations are connected by special cables. The main 
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cables for charging the batteries are of similar construction to 
the distributors, and have a cross section of 0:5 sq. in. The 
charging leads are in duplicate to sub- station I., which has 
the greatest output. 
The distribution for the external area, on the three-phase 
system, is effected entirely at a pressure of 8 x 2,600 volts 
without special feeders. The position of the mains is shown 
in Fig. 5. Single transformers are installed on consumers’ 
premises which reduce the pressure to 8x 120 volts. The 
cables are three-core, lead-covered, steel-armoured, and are laid 
direct in the ground. The sub-division and the fusing of each 
branch of main is carried out in small kiosks constructed of 
sheet-iron. These are also intended to be used as feeding points 
for the low-tension network. These kiosks where possible are 
much more convenient than the ordinary underground trans- 
former chambers, as they are easier of access and offer better 
facilities for obtaining permanent insulation on the trans- 
formers and switching gear. 
At the pres:nt moment six distinct high pressure lines are 
connected to the main switch-board, but provision is made for 
12 in all. The farthest point to which a three-phase supply 


160,000 


140,000 


120,000 


100,000 


Units. 


area. Three-phase distribution amply fulfils these require- _ 
ments, as it can go to any practicable distance with good 
economy, and gives the advantages of a motor which is 
simple in construction and easy to maintain in working order. - 
It will be observed on the plan of the maing that, where 
there is an exceptionally large power user in the central area, 
a special service is laid from the three-phase system instead 
of connecting the consumer to the central current network. 
The lighting of the factories is a very small. proportion of 
the total polyphase load, and, therefore, variations of pressure 
are not of such importance as in the central district. No 
difficulty is found, however, by taking a little care in balancing 
the lights, in securing good results as regards pressure. The 
reliability of the supply and its adaptability to the require- 
ments of the district have led to remarkable developments in 
the demand for motive power. Thus at the end of September, 
1899, the total connected load was made up of 1,246 kw. for 
lighting purposes, and no less than 842 kw. for motive power. 
The figures showing the units sold are still more interesting 
and instructive. The energy consumed by the motors during 
the year 1899 was 660,400 units, while that for lighting was 


160,000 


Fic. 6.——Curves SHOWING Units SOLD PER MONTH. 


thas yet been carried is four miles from the central station. 
-On account of the extent of the area and the distance apart of 
the consumers it has been found the most satisfactory system 
.to instal separate transformers in each house, but when the 
demand is sufficient it is intended to supply groups of con- 
sumers on A low-tension network, fed from local transformer 
centres, 
The industrial conditions which prevail in Dortmund render 
a combined system of distribution with continuous and three- 
phase current highly suitable. In the older central portion 
of the town there is a greater field for light than power, and 
where the latter is required the maximum individual demand 
is not excessive. Continuous-current answers admirably for 
transmitting to these short distances, and the continuous- 
current motor is equally suitable for the usual loads. In the 
outer zone where the factories are situated, the demand for 
motive power is greatly in excess of that for lighting pur- 
poses, and necessitates larger motors than in the central 


only 421,400 units. It must not be forgotten that no elec- 
tricity is yet being sold for traction purposes. The curve 
(Fig. 6) illustrates the excellent manner in which the motor 
output is maintained in summer as well as winter, and how 
steadily the connected motor load increases from month to 
month. In the three-phase district the amount of electricity 
sold for motive power during the six months ending September, 
was 22 times as much as that for lighting in the same district. 
For the continuous-current network the motor output was 
three-fourths that of the lighting. 

The analysis of the consumers of motive power given in 
the list on page 84 shows how universal its employment has 
already become in Dortmund. 5 

There were, on April 1, 1899, 98 consumers having 118 
motors of a total capacity of 661'7 kw., and on October 1 
these figures had increased to 148 consumers, with a total 
capacity in motors of 842 kw. The rapid extension of the 
use of motors for such a variety of manufacturing and busi- 
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Power Users at end of March, 1899. 


Class of consumer. | 3 Power in kw. 
Automatic machines . 7 6:0 
т PEPE E EA РАСОВИХ DP ston E 15 621 
БаКепей MD 4 25:6 
r oA арЫ 1 52°0 
Printing work 14 76:8 
Feather cleaning .................................... 2 11 
Coffee grinding 6 18:8 
Cooper's shop оне оне e 1 3˙0 
DATY ОТОР x ox 1 10:0 
Butchers’ shope ....................................... 10 22:9 
Cranes ............. FFC 4 29°7 
Locksmith. «eese ero pd ri К ОО ГГ 9 51:9 
Joiners' shops . 12 75:4 
French polishers .................................... 2 41 
P ii, AM 1 14 
F! Ä 8 1 0˙7 
Engine and boiler work ee 14 195˙0 
Miscellaneous, heating, &c., including motors. T 68:6 


ness purposes is very striking, especially in view of the fact 
that the station has only been running for two years, and that 


there is no provision for the hire, or hire-purchase of motors. 
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of space, convenience in starting, cleanliness, &c., than English 
consumers are. At all events a large motor load is characteristic 
of most of the chief central stations in Germany. In Berlin, 
for example, no less than 8,000,000 units were sold for general 
motive power last year, while for the tramways the amount 
sold exceeded 10,000,000 units. The sale of electricity to 
motors is strongly encouraged in Dortmund, and the business 
is developed by every possible means. The Welsbach gas 
burner is & formidable rival of the glow lamp all over the 
Continent, especially for stations jus& commencing supply, 
and in this town the rivalry is very marked. The progress 
of electric lighting being proportionately slow, attention is 
turned to the supply of electricity for power purposes, where 
the competition with gas is not so keen, If the necessity is 
not so immediate in England of endeavouring to obtain a 
large motor load, our central stations might surely do some- 
thing more than at present to justify their dual designation 
of “ electric light and power undertakings." The distinction 
of having an extraordinary demand for power is an empty 
one unless it is associated with corresponding profits. 

At Dortmund the electricity department does not pay 
interest or sinking fund for the first three years, consequently 
a handsome surplus is shown on last year's working. The 
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Fia. 7.— LOAD CURVES, 22Np—235RD DECRMBER, 1899, 


In comparison with these results the corresponding figures 
of most English central stations are disappointing. In several 
of our largest manufacturing towns where the electric motor 
is the ideal prime mover for small factories the demand is less 
than 50 н.р. There are several conditions to be satisfied to 
Secure success in the distribution of electric power. The 
principal are: (1) The current must be supplied in a form 
suitable for motors; (2) the supply must be absolutely 
reliable; (8) the price must not be too high. Many English 
stations fulfil these conditions admirably, yet the use of the 
electric motor for general factory work is very limited. It may be 
that the German consumers are more appreciative of the advan- 
tages of the motor in respect of working efficiency, economy 


prices are 6d. and 24d. per unit for light and power respect- 
ively, with liberal discounts to large power consumers, b 

partly on the number of units sold and partly on the load 
factor of the kilowatts installed. The profit-earning character 
of the large motor load can be recognised by a glance at the 
load curve of the polyphase system, shown in Fig. 7, in which 
the lighting load may be practically neglected. It is remark- 
able how well maintained is the demand for power throughout 
the whole day; in fact, it is so constant as to make the 
average annual load factor of this class of business as much 
as 20 per cent. The almost exact coincidence of the peaks of 
the continuous and polyphase curves is worthy of notice. It 
is often asserted in bringing forward reasons for charging 
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& very much lower price for motive power than for lighting 
that the demand for power is essentially greatest during the 
day, and diminishes or ceases at the time of the lighting 
maximum. Such an argument is not easy to refute because 
there are hardly any cases where the output for power can be 
differentiated from that for lighting. In the present instance, 
where the three-phase system is practically supplying a motor 
load only, there can be no doubt of the falsity of such a pro- 
position. These curves show clearly that the motor load 
must rank equally with the lighting load in supporting its 
share of the standing charges of the station. The logical 
result is fhat the tariff for motive power should be the 
same as that for lighting, where Wright’s system 
is employed, since basement lights burning all day are 
much more profitable than an electric motor used intermit- 
tently, and ought not to be less favourably taxed. Yet a 
central station may foster a motor load where basements do not 
exist, and may find it expedient to make certain concessions to 
bring the price low enough to compare well with gas in gas 
engines. The station will then be content with a profit on 
the low-priced units for motive power smaller than that for 
lighting-—say, prices of 7d. and 1d. and 7d. and 2d. respec- 
tively. This method savours too much perhaps of the policy 
of opportunism, and is not so satisfactory as that suggested by 
Claude of giving considerable trade” discounts on the number 
of profitable or low-priced units, whether sold for lighting 
or power. These methods are at the present moment under 
consideration at Dortmund, and probably in the near future 
a tariff based on the maximum demand will be established. 

The system of distribution with bare earthed neutral, intro- 
duces some novelties into the regulations for house-wiring. 
In any house bare wires may be used for the neutral, but these 
must be of tinned copper, and not less than gin. in diameter, 
and, wherever possible, must be connected to earth. The two 
allowable methods of installing wires are: (1)to fixthem on insu- 
lators, or (2) to run them in iron pipes. oodcasing is abso- 
lutely forbidden. The rules are very voluminous, but scarcely call 
for further comment, with the exception of the rule for arrang- 
ing installations on the three-wire system. Each consumer 
having more than 1 kw. (or 9°5 amperes) in lamps installed, 
must divide his lamps into two equal groups and connect them 
to opposite sides of the three-wire system. To have such a 
regulation for small demands entails an increased cost to the 
‘central station for service connections, and we are not 
- accustomed, in England to enforce it for consumers with a 
demand less than 8 kw. On the Continent generally such a 
regulation as at Dortmund is usual, and necessitates installing 
three wires in the premises of 50 per cent. of the consumers. 
The balance on both sides of the three-wire system is better, 
and consequently the pressure is more uniform than if there 
were fewer three-wire services. In addition, the less the 
current can be made in each individual section of the bare 
neutral the less likelihood will there be of injurious electro- 
lytic action. A good balance in each section is for this 
purpose most desirable. In the case of central stations having 
large supply batteries the working is very much simplified if 
the daily discharges on + and — sides are approximately 
equal. The life of the batteries is prolonged, the charging is 
"easier and the voltage regulation is more perfect. Also it 
must not be forgotten that there are practically no neutral 
feeders, and any excess of load on one side might cause a 
serious drop in pressure. 

I cannot conclude this description of the central station at 
Dortmund without expressing my appreciation of the kind 
manner in which the engineer, Herr Dópke, placed at my 
disposal his very complete data and records. To him also 
my best thanks are due for providing me with the photograph, 
plans and curves which illustrate the text. 


A 1,000-Mile Electric Tramway Ride.—A lady describes, in 
an American daily, particulars of a trip of 1,008 miles by 
trolley, which was as nearly continuous as the schedules would 
permit. The time spent on the car was 112 hours 25 minutes, 
and the money spent in fares over the electric lines was 
$12:08. This is at the rate of 0:594. per mile. The total 
length of the breaks between successive lines was 54 miles. 


ON DISTANT ELECTRIC POWER TRANSMISSION.* 


BY PROF. GEORGE FORBES, F.R.S. 
(Concluded from page 51). 


I now turn to the second portion of this Paper, dealing with some 
of the problems which I mp have been threshed out indepen- 
dently bs each one who has had to carry out any large transmission 
scheme. I wish to draw attention to Lord Kelvin’s law of economy, 
to the use of boosters and phase rectifiers, to the relative merits of 
different kinds of polyphase systems, to overhead and underground 
conductors, and to the use of aluminium. 


KELVIN’s LAW. 


I should like to see an accurate volume published on the correct 
use and development of Kelvin’s law of economy. Here I must 
condense. The data on which we choose our current density by this 
law depends on: (1) price of copper ; (2) ре per annum of the horse- 
power ; (3) interest on price of copper. I desire to draw attention to 
the meaning of (2) and (3). en using water power which is 
unlimited compared with the demand, (2) is the price per annum of 

enerating the power. When the water power 1s limited and the 
emand unlimited, (2) is the selling price of the power. If the 
copper be тонар» (3) is the interest paid on the mortgage, say 
4 per cent. If the copper is paid for out of capital, (3) is the interest 
to be paid in dividends on the capital, say 15 per cent. I do not 
think that attention has been explicitly directed before to these points. 


Lord Kelvin's law as he announced it was only true if the electric 
ower measured at each end of the line was approximately the same ; 
in other words, if the percentage drop in volts was sm Ayrton 
and Perry showed that Lord Kelvin, through neglect to notice this, 
was led to deduce wrong conclusions as to the economical current 
density to transmit power from Niagara to New York. 
But by using boosters along the line the drop in volts can be 
corrected. Take as example an ordinary transmission line of 
40 miles, in which the ohmic loss in power and volts is 40 per cent. 


II.—Two sections. III.— Three sections. 


1.—One section. 
IV.—Four sections. V.—Five sections. 


Fig. 2.— Tons of Copper рег H.P. Delivered. (100 miles; 10,000 volts). 


Divide the line into four sections of 10 miles, with a loes of 10 per 
cent. in each. Now place alongside of it a booster line At the 
10-mile station increase the volts to the original amount by a booster 
at the expense of 10 per cent. of current. In the second section there 
is only 90 per cent. of the current, so if the conductor is the same 
sectional area throughout, the second section of the booster line may 
be 11 miles before losing the вате as any section of the non-booster 
or ordinary line. The third section will have a length of 1'1 x 1'1 x 10 
miles—12:1 miles; the fourth has a length of 13:31 miles. Thus on 
the booster line the total loss of 40 per cent. is reached only after 
traversing a distance of x 
| 104-114-1217 13:831-— 46741, 

instead of 40 miles without boosters, and with the same sized wire. 
If instead of keeping the wire of constant section in the booster line 
we had kept the length of sections each of 10 miles, and had kept 
the current density constant, the sectional area of the conductor in 
the four sections would have been in the ratios 140, 0:9, 0°81, 0:729, 
whose sum is 3:439. The weight of copper on the booster system 
would be thus reduced in the ratio 3°439:4, while the efficiency 
would be 65°61 per cent. instead of only 60 per cent. without 
boosters ; or, to put it in another way, the same loss at 40 miles 
would be obtained on the booster line with a reduction in weight of 
copper in the ratio of 34:4? : 40?, which requires only 74 per cent. of 
the copper. In this example the loss in the booster has been neglected 
for simplicity of description, but would be taken account of in prac- 
tice. I the efficiency of the alternating- current booster is 98 per 


cent. on th of the power, the total loss in the booster is Jy х руз sty 


* Paper read before the Institution of Electrical Engineers, April 26. 
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of the power, which may well be neglected in a general statement of 
results. The effects of capacity and eelf-induction (if alternating 
currents be used) bave also been omitted in this description, and if 
not nullified the usual corrections must be made. 

Table I. gives the weight of copper per horse-power and kilowatt 
. delivered at the receiving end of a transmission line 100 miles long, 
with 10,000 volts at the generating end, without boosters—i. e., in 
one section. Tables II., III., and IV. give the results with boosters 
when the liné is divided into two, three, and four sections respectively. 
i 5 must be made for capacity, self. induction, temperature, 
an 1 
Another way of working the booster system is to add to the 
distance already covered a new section of the same length as previous 
ones, with the current density calculated by Lord Kelvin's law, In 
this case the cost of power must include the cost of SE up to the 
commencement of the new section. We may start with one section 
and with power costing nothing. In this case Kelvin's law gives the 
рине йк Тү inefficiency —2 (see my Paper before the Society of Arts, 
November, 1898). The weight of copper for this section per kilowatt 


delivered 4 х 1,571 (Vals). In any other section, the n'^, let 


én be inefficiency of that section. 
1,571 ex c, be weight of copper for section 
: Volts " 


E, be accumulated inefficiency of n sections. 


Miles? А 
1,571 (Vue) C „Бе accumulated weight of copper, 


(In Table VI. I call c, and C, the copper factor.) 
1 е 
earl 55] 
E, Sei. e. . . e; Cy = e, C a6 
Table VI. gives the values of these quantities for 24 sections of 
equal length, uncorrected for capacity and self- induction. 


Then, e, - 14 


If now we wish to use this table for other cases where the cost of 
power is Cr, which corresponds in Table VI. to an inefficiency, Er ; 


Er+s 


then the economical inefficiency, say for eight sections, is and 


: 
the economical weight of copper per kilowatt delivered is 1,571 
але . (Cr+8-Cr) In this way Table V. has been computed. 

Tables I. to VI. embody some of the best results of my study of 
the booster method from the year 1891 up to to-day. "The curves on 
Fig. 2 show the tons of copper required for each horse- power delivered 
at different inefficiencies, It will be seen from them that by the 
booster method I am able to reduce the weight of copper (by putti 
in more turbines and dynamos) in some cases to less than one-half 
of what was possible by the old system. 

The chief ad vantage of using boosters is to save copper at the coat 
of power generatéd where the latter is cheap and the distance very 
great. In a Paper before the Society of Arts in November, 1898,* it 
was shown that in the ordinary method of working there is no savin 
of copper when the efficiency 1s below 50 per cent. But if we wis 
it we can save copper still farther by making the efficiency still 
lower and using the method now indicated. Fig. 3 explains the 


* (See The Electrician, Vol. XLII., pp. 143, 255 and 340. —Ep. E.] 
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Table I.—100 miles; 10,000 volts. 
e= Inefficiency. Е = Efficiency. 
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Table II.— 100 miles ; 10,000 volts. 


Tons of 


copper per 


H.P. 
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Two Sections. 


Tons copper per H.F. 
delivered. 


Table III.—100 miles; 10,000 volts. Three Sections. 
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Table IV.—100 miles: 10,000 volts. Four Sections. 


Tons copper per H.P. 
delivered. 
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Table V.—100 miles; 10,000 volts. Eight Sections of Different 


Current- Densities. 
Efficiency. Inefficiency. | Tons dh лш sm 

0°53 19 0:396 

0:50 2:0 0:348 

045 2:2 0 330 

042 24 0`505 

0°57 27 | 0:273 

0°31 32 | 0 241 

0°25 43 0:207 

0:13- T8 0:141 

Table VI. 
| n 
2 Cn Cr Ea | Gs 
Section. gei су Inefficiency |C'pp'r factor acc mulat'd Accumulat'd 
100. | of section. for section. inefficiency. copper factor 

1 05000 2-0000 4-0000 2000 | 4000 
2 0:6909 1:4472 4 6832 2:894 10:472 
3 0°7721 1:2952 56:6820 5°749 19:245 
4 0:8181 1:2223 67223 4:582 30:245 
5 0 8482 1:1789 77687 5:402 43:425 
6 0:8696 1:1500 8:8147 | 6:212 587751 
7 0:8854 1:1294 9-8601 7016 16:217 
8 0°8978 1:1138 10:901 7815 ' 95°792 
9 0 9078 11016 11939 8:608 117˙405 
10 0 9158 10919 12976 39400 | 141-226 
11 09226 10839 14011 10:188 167-091 
12 0-9284 1:0771 15:042 10:974 195:012 
13 0°9334 1:0714 16:071 117757 225'001 
14 0:9376 1:0665 17099 | 12:539 257 059 
15 0:9414 10625 18:128 13:320 291:198 
16 09447 1:0585 19:152 14:100 327:382 
17 09477 1:0552 20:171 14:878 565°627 
18 09504 10522 21:199 15:654 405-909 
19 09527 : 10496 22:222 16:431 448-265 
20 09549 109472 23:244 17-207 492:664 
21 09569 ' 10450 24-264 17-980 539-094 
22 0 9588 10430 , 25281 18754 587°551 
25 09604 10412 , 26800 19:527 638-060 
24 0:9619 1039% 20:300 690:652 


action of boosters : (1) for single or two phase ; (2) for continuous 
current ; (3) for three phase. I believe that Mr. Gisbert Kapp was 
. the first to construct an alternating-current booster as here shown. 

Mr. Scott, of Pittsburg, is the only person I know of who has 
publiehed anything bearing on this ; but his published statements 
are arithmetically erroneous, and so misleading, and he does not 
appear to have noticed the possibility of being able to save copper 
by reducing the efficiency below 50 per cent. 


INDucTION Factors AND PHASE RECTIFIERS. 


The low power factor of induction motors, which lies commonly 
between 0:6 and 0'8, must be carefully taken into account when 
designing any power scheme where these are used. Synchronising 
motors can be adjusted во as to be without either lag ог lead. But 
they have not been so largely adopted as they might have been but 
for the necessity of this adjustment. The Oerlikon Co. have used 
synchronous motors, doing no work, in parallel with the inductive 
load to furnish what has been called the wattless current. In this 
case the synchronous motor is excited so as to act as a condenser, 
and is placed at the receiving end of the line. There are other 
methods by which idle synchronous motors may be used to overcome 
self- induction, and this becomes an important matter in long-distance 
transmission. 

The self-induction of the line has to be taken into account, and 
I would have added to this paper the tables necessary for working 
out all the effects, and which I have used for many years, were it not 
that this wonld alter the character of the Paper. Table VII. has 
been inserted, however, to give some notion of the magnitude of the 
effect, and it shows at a glance the factor by which the ohmic drop 
of volts must be multiplied in order to give the true drop due to 
induction and resistance, with different frequencies, and with differ- 
ent diameters and distence of wires, with single phase. Distance of 
transmission does not affect this factor. I ought to state that an 
American wire gauge is used in Table VII. only because the table 
was completed when I was working in the United States on the 
Ni scheme. 

hen dealing with parts of the world free from telegrapbs and 
telephones, the beginner is A to lay undue stress on the advantages 
of using an earth return with single or two-phase transmission, and 
overhead wires. So soon as he calculates the effects óf induction he 
generally finds that the benefit is not-what he thought. Take the 
case of the Nisgara-Buffalo line, with cables O'6in. diameter aad 
30ft. above ground, and using a frequency of 25 cycles per second. 
The impedance is the same as with similar cables (go and return) 
60ft. apart and the faetor is prohibitive. 


Table VII.—Impedance Factor. 


2% Die | Dis- Dis- Dis. 5 % Dis- | Dis- ` Dis- | Dis- 
„ 20| tance | tance | tance | tance |, 5 tance | tance tance | tance 
4:5 bin. 12in. | Zin. | 480. 4 8 бір. | 12іо.  24in. | 48и. 
Factor. Factor. Factor. Factor. à Factor. Factor. Factor. Factor. 
Frequency f=15 , | Frequency f—40 | 
1 | 1:842 | 2182 2535 2904, 1 | 42447| 5/2661 62961 7:3302 
2 | 1387 1546 172) 1903 7 | 27520 3:3072 3:8719: 44428 
j 1.111 1154 1210 1267! 4 10.5542 18480 2:0726| 2:3050 
0000 1:085 1120 1167 1203 0000! 15033, 16753 1:8578 2:0480 
000, 1057 1081 1108 1137 000 15566 1:4808 16136 17553 
00| 1038 1:054 1068 1090 00 12493, 1:3371 1:4326 1:5354 
0| 10264 1036 1048 1061, 0 11747 12345 1:3023. 1:3756 
f=20 | f=60 
1 2291 | 2771 3261: 3768 | 1 62681 78194 93778 10:938 
я 1:624 | 1:865 2116 2:578 1 359738 48534, 5°6995 6:5698 
à 1190 1265 1351, 1441 $ 21817 2:5565 29009 32718 
0000 1:146 | 1206 1:271 | 1:541 0000 19:83 2:2505 25527 28614 
000 1:100 ; 1139 1:184 1233 000 17700? 1:9191, 21480 23838 
00 1057 1:095 1:125 | 1:155 00 1:5040 1:6651, 18352 20134 
0 1046 1063 1084 i 1106 0 15595 14765 16019 1:7627 
f= | 7=80 
2 716381037 12912 1555 | 1 | 8:5108 10:387 12474 14557 
14. 5014 6454 | 7831 9017 7 | 52244 63840 7:5478. 871151 
1 27654 558% 4012 4642 ! 4 | 2°7720 $2649 35:15359 42722 
à 1:889 2209 | 2545 2:885 10000 24577 28685 52873 37119 
à 11285 1393 | 1:515 , 1637 000 20884 24024 2:7249 50536 
| | 00| 18011 20376 22825 25355 
0000 1:222 1:3068; 1:5996 1498 0| 15855 177597 19451 21578 
000, 1152 12104 1276 1345 | f=100 
% 10710 10975 14277 1189 1 10:562 12919 15575 18182 
2 10324 10443) 10583! 1071 | à 55829 40118 46474! 52874 
3 10216 1:0293| 10384! 1:048 |0000 29795 3:5060 4:0400| 45787 
4. 10142 10191! 1:0247| 1-031 000 25004 2'9078 5 5225 577426 
5 1:0094 101926! 10162) 1:0203, 00 21227 2°4341 215°8 50794 
6 10063 1:0084 1 0107 10134. 0 18516, 2:0679 2.3130 2:5642 
7 10042 10055 1:0070, 10087, f=130 
8 1:027 10035; 1-0045 1-0056 (12. ; f ; 
9 10018 10023 1-0029 im 2. 5 20251096 12101-11 101 
10 10011 10015 10019 ко 1 4:3185. 51487 59842 6:8233 
= $$ P 57828 ызы 5:1860 аа 
z. ; р. | | 21426 3687€ 4 2587 477939 
1 2318 20761 3237 3700 00 26316 30529 34808 39161 
0000: 1362 1495 1:634 | 17780 
000 1252 1344 1445 1551 
00 / 1175 1238 1311 1:584 
0 1'121 , 1:165 ; 1215 1:268 


To find true drop in line, multiply ohmic drop by factors in these tables. 


CHOICE OF POLYPHASE SYSTEMS. 


In choosing a polyphase system, we may uze two-phase, or three- 
phase star, or three-phase mesh. Three-phase star cannot well be 
used if any consumer's plant uses only one phase, as was proved 
from actual trials in a Paper I read before this Institution in 1893.+ 
For these cases two-phase or three-phase mesh must be used. Three- 
phase mesh d rin the transformers to 1:7 times the electric pres- 
gure experienced by three-phase star, or two-phase, each earthed at 
the centre of the electric system. The principal advantage of the 
two-phase is that the two.circuits may be electrically disconnected, 
either always or elee during tests. This facilitates the detection of 
troubles and gives far greater security, as I have convinced myself 
beyond doubt in actual practice. 

t has been generally assumed that, using the same electric pressure, 
the three-phase system uses only three-quarters of the eopper required 
for the two-phase. This is founded purely on the convention adopted 
in defining the electric pressure. In Fig. 4 a three-pha:e etar and a 
two-phase system are represented, each with 10,000 volts between 
any one wire and the middle ot the electric system, which may be 
conveniently earthed ; and the two systems represented require the 
same weight of copper to give the same effect (though not the same 
number of insulators). e volts between neighbouring wires in 
these cases are 17,320 with the three-phase, and 14,142 with the 
two-phase ; yet the convention is to speak of these cases as being 
17,320 with three-phase, and 20,000 with two-phase. This might be an 
unobjectionable convention if the trouble arising from high electric 

ure was due to risks of sparks ing from wire to wire. I 
oubt if anyone with practical experience of the troubles that do 
arise could support this view. Nine-tenths of the troubles come 
either from accidental or malicious short circuite, or else from leakege 
of two conductors to earth. The former cause produces a breakdown 
in any case. Hence leakage to earth is the only factor to be con- 
sidered in this connection, and in the cases shown in Fig. 2 the 

* Diameter in inches, Gauge Brom & Sharp. 
T [See The Electrician, Vol. XXXII., p. 70, 96, 119 and 194.] 
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security, as measured by electric pressure on insulation, and the 
weight of copper, are the same for three-phase and for two-phase. 


OVERHEAD AND UNDERGROUND CoNDUCTORS. 


The choice between bare overhead conductors and insulated cables 
underground has generally to be decided upon considerations other 
than economy or effectiveness. In this country insulated cables will 
generally be employed. In this case self-induction of the line, which 
we know how to compensate in any case, can be got rid of. But 
the effects of capacity, which are more troublesome to deal with, are 
much increased. The electric pressure to be selected on an under- 
ground transmission depends almost entirely on the financial side of 
the question regarding relative costs for insulation. The Rheinfelden 
plant was thé first case where the electric pressure was selected solely 
with a desire to obtain the best economy. In almost all other cases 
the pressure has been chosen by rules which depend on the timidity 
or rashness of the engineer, and occasionally on his past experience. 
We have not yet reached such pressures as require account to be 
taken of electric air-convection or brush discharge from surfaces of 
small radius of curvature, except for temporary experiments, 


ALUMINIUM CONDUCTORS. 


A few words must be said about the use of aluminium as a con- 
ductor. The weight of aluminium required is almost exactly one 
half of the copper which would produce the same effect. The 
diameter of cable is 28 per cent. in 
excess of one made of copper, and 
the cost of insulation for an under- 
ground cable is increased in about 
the same proportion when we pass 
from copper te aluminium. 

Aluminium is not a pleasant 
metal to deal with, but its high con- 
ductivity will make it invaluable 
for overhead transmission, It is 
true also that the weight to be sup- 

rted 5 is half of copper, 


14140 VOLTS. 


14140 
14140 


ut the surface exposed to the wind 

is greater, and its strength is not 
great. The chief drawback to its pies 
use, especially overhead, is its TWO PHASES 
liability to become rotten. This 17390 VOLTS 


defect does not exist if the metal be 
pure and especially if free from 
sodium. But exposure to the atmos- 
phere, especially near the sea, in- 
duces deterioration. The fact that 
aluminium is easily oxidised ought 
not to condemn it. The same is 
true of iron and steel, and yet we 
do not hesitate to place structures 
of these metals in exposed posi- 
tions Only we paint them; so I 
propose that we paint or varnish 
our aluminium conductors wherever 
necessary. We have had little 
experience in this direction. I laid 
out a few hundred yards of Jin. aluminium wire on a Scotch estate a 
year ago, and am watching the effects of weather. 


THREE PHASES 
Fic. 4. 


Having now dealt almost entirely with the work of foreign manu- 
facturers, I should like to suggest that a British type of power trans- 
mission might be worked out differing in some details from what is 
becoming the normal arrangement. But it would be an impertinence 
on my part to appear to suggest to manufacturers how best to 
look after their own interests. 'The reason why I venture to 
broach this question is that I notice in the many tenders that come 
under my notice for power transmission a tendency to crystallise the 
pro 8, and to settle into ves which;do not seem always to be 
the best. This stereotyped character has lately forced itself on my 
attention in connection with the proposed Mysore development of 
water power, and electric transmission over 90 miles. I received 
five tenders from the firms most rienced in this work in Europe 
and America The most remarkable feature was their t resem- 
blancetooneanotherexceptin certain details. They allused three-phase 
alternating currents generated at an electric pressure between 2,000 
volts and 3,000 volts. The units varied from 1,000 Н.Р. to 1,333 н.р. 
Three used mesh connections, and two used star connections. The 
frequency varied from 25 to 40. All used separate turbines for 
exciters. All had turbines and d os on the same horizontal 
shaft. 'The electric pressure for transmission varied from 
23,800 volts to 30,000 volts. Three preferred oil cooling for trans- 
;ormers, one air-blast, and one natural ventilation. The line con- 
struction varied considerably, so did the working of the distant 
transformer station. It із not desirable to go further into details, 
but it may be said that in every case two complete and independent 
sets of conductors were proposed. Also the loss allowed on the line 


was not determined by Lord Kelvin’s law, but generally on the basis 
of enabling the proportioning of volts to load to be capable of 
adjustment without altering the speed. 

Most of the arrangements now mentioned are admirable, and 
their similarity shows that there is a consensus of opinion in their 
favour. 

I would suggest as subjects worthy of your consideration the fol- 
lowing points : 

l. Phe arrangement which suits a transmission line which is also 
a distributor of power does not necessarily yield the best results for 
a plant tranemitting the whole power to a long distance. 

2. The high-pressure continuous-current system is very suitable 
for certain cases, as worked out at Genoa. 

3. The two-pba:e alternating current is to be preferred over the 
5 in many cases, and especially where an earth return can 
be used. 

4. The horizontal shaft for turbine and dynamo which is so much 
in vogue, might well be replaced by a vertical shaft, as at Niagara, 
Rheinfelden, and other places. 

I should like to mention other matters, but do not consider the 
time opportune. Some, no doubt, will be spoken of during the 
discussion, and any remarks from others who have had experience 
of these matters will be of value. Most of what has been said in 
this Paper has reference primarily to cases where water power i: 
used, and generally to countries where bare overhead conductors are 
permitted. But generally the same considerations have a bearing 
upon cases where the power is generated by steam and where 
the cables are underground, although the distinctive character 
of the two cases are very marked. With insulated cables the 
cost of insulation takes away from the superiority of two 
over three phases except perhaps when a common return is used. 
The same M 5 the use of А aluminium in place 
of copper undergroun Again, in cases o erating power at 
the са! its, the transmission line generally бол» APA a dis- 
tribution line and militates against the use of known methods for 
increasing the power factor. But the most important difference 
between an underground and an overhead transmission must be 
noticed— viz., that induction in one case, and capacity in the other, is 
the trouble that demands the moet careful attention. 

It has been my desire in this Paper to disclaim all idea of teach- 
ing the members of this Institution anything about their profession. 
This is not a class room. The object of this Paper is only to put 
down a few of the ideas about electric transmission that have occurred 
to me in practice during the last ten years, and which seem to bethe 
most important at this date to draw attention to, and to ask other 
men of experience in this work to tell us some of the results that 
they have obtained. 


LEGAL INTELLIGENCE. 


оен итна 


Jandus Arc Lamp and Electric Оо. (Ltd.) v. Johnson. 


In the Chancery Division on Friday, Mr. Justice Farwell commenced the 
hearing of this action, which was for an account of royalties due (and the 
recovery of the amount thereof) under a licence to use two patents. The 
defendant, who counterclaimed for damages, pleaded, infer alia, that the 
articles he had made would not, even had there been no licence, have 
been infringements of the patents. 

Mr. Moulton, Q.C., M.P., Mr. T. Terrell, Q.C., Mr. J. G. Graham, and 
Mr. A. J. Walter appeared for the plaintiffs; and Mr. Bousfield, Q.C., 
M.P., and Mr. J. Hunter Gray for the defendant. 

Mr. TERRELL, Q.C., in opening the case, said that the licence to the 
defendant was dated March 24, 1898, and it was a licence to use two letters 
patent, No. 15,479 of 1895 and No. 4574 of 1895. The substantial defence 
was that the goods produced by the defendant were not made under the 
licence and would not, if there not been a licence, be infringements of 
the patents, and that no royalties were due in respect of them. The 
defendant also set up an extensive counterclaim for misrepresentation and 
for rescission of the licence. | 

Мт. BOUSFIELD raised а A йе rome objection. What the defendant 
said was that at the time of the licence the plaintiffs did not possess the 
patents sued on and they were not mentioned in the licence. The plaintiffs 
said that if they made that representation or warranty, the patents were 
in fact the controlling patente, and that the plaintiffs became 
of them shortly after the date of the licence. The defendant pleaded that 
the plaintiffs did not own those two particular patents at the date of the 
licence. 

Mr. TERRELL (continuing) said that the patents were for arc lights, 
and the invention to which they referred was this: If one could enclose 
the arc in an envelope closed at the bottom, and the operating carbon, that 
was to say the moving carbon, coming in through an aperture at the top, 
and being almost sealed so as to prevent the circulation of air as much as 
possible, they got such conditions of things inside, such an intensely heated 
atmosphere within the glass envelope, and such a difficulty for oxygen to 
enter into the glass envelope and so consume the carbon, that they 
increased the life of the carbon from a few hours up to something like 200 
hours. That was the invention, and all lamps which were used 
now practically involved the use of this invention. When the 


————— E 


THE ELECTRICIAN, MAY 11, 1900. 


89 


licence was granted the plaintiffs were possessed by assignment 
of the patent No. 437a. of 1895. Then they had an agreement 
to buy patent No. 15,479 of 1895. "The defendant's licence stated that in 
consideration of a royalty of ба. for every lamp made by the licensee the 
licensors (the Jandus Arc Lamp and Electric Co., Limited) granted to the 


licensee full authority to make use, and vend enclosed arc lamps, for which the 


Jandus Co. controlling patents, in so far as related to the 
enclosing of the arc in two or more globes, or the equivalent. The licence 
was to last during the term of the patents. The licensee was to affix on 
a conspicuous part of every lamp which he manufactured a royalty plate, 
furnished by the licensors, bearing a reference number and the inscription 
“under licence to Jandus patents.” In the event of the licensors failing 
for a period of twelve months, after their attention had been called to the 
matter, to take proceedings against parties who made use of or sold arc 
laiaps which were infringements of the patents, the licencee should be 
relieved of further obligation to pay royalty. The licensors under- 
took that they would not grant any licences to use the patents 
covered by the defendant’s licence at a less royalty than that 
to be paid by the licensee without making a corre- 

sponding reduction in‘ the royalty to the licensee. He drew his lord- 
ship's particular attention to that, because defendant said that the 
plaintiffs or one of their officials had made a misrepresentation, and that 
the defendant had, acting on the faith of that misrepresentation, taken 
the licence. The suggested misrepresentation was that the plaintiffs had 
granted to somebody a licence upon better terms than those given to 
the defendant, and the better terms that the defendant complained of 
were that the plaintiffs had granted a licence to somebody, not at a less 
royalty, but for ashorter period, and that the persons to whom this better 
licence had been granted, if the licence were determined at a shorter 
period of time than the whole length of the patent, might thereafter dis- 
pute the validity of the patents, that the licence applied to all forms of 
double enclosure except that made with the particular arrangement 
adopted by the Jandus Arc Lamp and Electric Co.—viz., a fixed outer 
globe closed at the top and the inner globe removable through valve at 
the bottom—that was, at the bottom of the fixed outer globe. What the 
defendant was therefore licenced to do was to make every form of lamp 
with double enclosures with a single exception. The licence further stipu- 
lated that nothing contained in it should confer upon the licensee the 
right to use the carbon-feeding mechanism as described in the licensors’ 
patents, and further that the licensee should not during the continuance 
of the licence nor at any time after the determination thereof dispute the 
validity of the patent on any ground. There was no question as to the 
plaintiffs title regarding number 4374 of 1895. Then there was the agree- 
ment of March 23, 1897, made between the Electric Arc Light Co. and the 
Jandus Arc Lamp and Electric Co., which recited that by an indenture of 
assignment dated March 18, 1897, William Phillips Thompson (one of the 
parties) had assigned, at the request of the Electric Arc Light Co., 
Thompson's patent No. 207 of 1896 to the Jandus Co., and also 
recited that the Electric Arc Light Co. claimed to have certain rights in 
the patent known as the Howard patent (No. 15,479 of 1893), which rights 
the latter company believed to be the absolute right to ask for an assign- 
ment of the said Howard patent. It turned out afterwards that they did 
have that right. In addition to the £2,500 to be paid by the Jandus Co. 
on the signing of the agreement, they also agreed to pay to the Electric 
Are Light Co. £1,500 further upon the latter company assigning or obtain- 
ing an assignment to them of the Howard patent. That assignment had 
been made, and the £1,500 paid. That document was dated March 23, 
1897, and was therefore a good deal in advance of the licence which was 
dated March 24, 1898. 

Mr. Justice FARWELL : What is the date of your assignment ? 

Mr. TERRELL: April 27, 1898. 'There was an antecedent assign- 
ment with the Electric Arc Co. | 

Мг. BOUSFIELD said that the point was, had the defendant on March 24, 
1898, a licence under the patent of 1893 ? 


Mr. Justice FARWELL: What you are granted is a licence for all the 
lamps for which the Jandus Co. possessed the controlling patents. Did 
they possess controlling patents They did in equity, because they had the 
contract, 

Mr. TERRELL, resuming, said that under the licence the licensee was 
not bound to do anything. If he did anything, then the plaintiffs bad to 
establish that he had done it ; and if they did so, then they were entitled 
to an account of royalties. The patent of 1893 was the more important, 
but if they got the defendant within one, that would beenough for the purpose. 
The specification of No. 15,479 of 1893 was entitled : “ Improvements in 
Electric Are Lamps," and the sixth claim was for “an arc lamp having its 
arc enclosed in a transparent or translucent envelope, closed air-tight at all 
points below the arc, and provided with a plug at the top having a closely- 
fitting feed opening for the positive carbon.” That was one of the things 
the defendant was licensed to do, and he (Mr. Terrell) would show that he 
had done it literally. Then there was a curious defence, to the effect that 
he did not want to dispute the validity of the patente because, being a 
licensee, he could not do so; but he would produce specifications against 
the plaintiffs, and he devised this scheme of quoting specifications, and said 
he would do so by way of construction, so as to limit and reduce the scope 
of ei Patente But in Clark v. Adie it had been decided that they could 
not do that. 

‚ Mr. Justice FARWELL: It seems to me to be an indirect way of allow- 
ing a licensee to attempt the impeachment of the patents. 

Mr. TERRELL submitted that the defendant had acted under this 
patent, and was estopped from questioning its validity. Then, with refer- 
ence to the twelfth claim in the specification, the plaintiffs said that the 
defendant had also taken that. It was “an arc lamp, having its arc 
enclosed within a transparent or translucent envelope, an auxiliary trans- 
parent or translucent envelope, closed on all sides surrounding said arc- 


enclosing envelope, and feed openings in the envelopes, whereby the two 
sides of the arc-closing envelope are maintained at a comparatively 
uniform temperature, and fracture is avoided.” The first claim was limited 
to the claiming of a combination of a transparent envelope provided with 
certain things. The twelfth claim dealt with two enclosing envelopes, one 
within the other. The defendant had taken both. Then, with regard 
to patent No. 43574, the claim which the plaintiffs said that the 
defendant had taken was claim 1: “In an arc lamp, prolonging the 
life of the carbon by enclosing the arc within two or more chambers, so 
arranged that the upper part of the outer chamber is made air-tight or 
nearly 8o, while the lower part permits some communication with the outer 
&tmosphere, and the inner chamber permits a limited communication 
between its interior and the gaseous contents of the outer chamber or 
chambers, the combination of the chambers being 80 devised as to surround 
the arc with inert or non-oxidising gases and prevent or minimise the 
access of the oxygen of the air to the carbons as herein set forth." 

Mr. Justice FARWELL : Does that differ from the other one ; is it not 
the same thing very much ? 

Mr. TERRELL said it was practically the same thing, but with improve- 
ments. But he wanted, if he could, to avoid going into any science in this 
case. What the plaintiffs had done was that they had bought one of the 
lamps which the defendant had made. 

Mr. DUGALD CLERK said patent No. 15,479 of 1893 was for an arc 
lamp. It had ite arc enclosed in a transparent or translucent envelope and 
was closed air-tight at all points below thearc. It was provided with a plug 
at the top, having a closely-fitted feed opening for the positive carbon. 
The lamp had an auxiliary transparent or translucent envelope closed on 
all sides, surrounding the first arc-enclosing envelope. There were feed 
openings in both envelopes. By means of these feed openings, the two 
sides of the arc-enclosing envelope were maintained at a comparatively 
uniform temperature, and fracture was thereby av vided. 

Mr. MOULTON : Look at Patent 457A of 1895. Ву the user of that 
lamp, is the life of the carbon prolonged by enclosing the arc within two 
chambers so arranged that the upper part of the outer chamber is made 
air-tight or nearly so?—That is the only point on which I cannot be 
quite certain. In this particular lamp—the defendant's lamp—the 
outer globe is so arranged as to retain the inert gases, the non-oxidising 
gases, to a large extent; but there is an opening at the top. It is 
made tighter at the bottom, and there is an opening at the top, but 
not in my opinion, à sufficient opening to prevent the inert gases sur- 
rounding the inner globe. 

Mr. MOULTON : May I put it in this way ! You consider it is nearly 
air-tighc ? 

WITNESS: I think not, in the sense of air-tight. There is a 
great freedom of opening, but not sufficient to prevent the gases ac- 
cumulating. 2 

Mr. MOULTON : Is it sufficient to accomplish what the patentee describes 
in his first claim ? — That is my view. The object of the patent is to get 
inert gases surrounding. In addition to keeping the inner vessel free from 
fracture, the object is to have inert gases surrounding the carbon. In 
other respects it complies with the description of claim 1 in No. 4374 
of 1895. The holes outside the cap of the outer globe of the 
lamp left it open, but there was a masking cap on the top which 
choked it considerably and restricted the outflow. There was no free 
circulation. 

Mr. BOUSFIELD: This is a patent for “ Improvements in Electric Arc 
Lamps 1— Les. 

Mr. BOUSFIELD : Now, let me direct your attention to four specifica- 
tions for lamps of a similar type of which this is the improvement— 
Brewer, 5,715 of 1882 ; Lake, 5,050 of 1882; Beardsley, 265,737 of 1882; 
and Justice, 7,962 of 1884. 

Mr. MOULTON objected. The Court had here to construe a document. 
A patentee might claim a thing which was old, and he ran the risk of his 
patent being challenged and found invalid, but a licensee could not chal- 
lenge it. In the case of a licensee it was a mere question of construction, 
and the clause in the patent here was without any ambiguity at all. There 
were no terms of art in it. 

The objection having been sustained, 

Mr. BOUSFIELD;: Now, Mr. Clerk, go back to page 1 of the plaintiffs” 
specification at line 16: “It has heretofore been proposed to enclose the 
arc in an air-tight envelope, but all such efforts have, so far as I am aware, 
resulted in failure ?— Yes. 

In your view I suppose you agree that that would be the case, as he 
states: ''If the opening through which the carbon feeds is made suffi- 
ciently large to admit a very free transit of the carbon through it, ingress 
of air is permitted which increases the rapidity of consumption of the 
carbon " 1—16 would be во, no doubt. 

Mr. BOUSFIELD : Then at line 25 he says: With my conscruction 
these difficulties are overcome ? "—Yes. 

As regards this particular difficulty I am speaking of, does this arrange- 
ment overcome it: “ Ву making the feed opening a comparatively close 
fit around the carbon, and providing a valve or trap for the escape of 
heated gases when the teneion becomes sufficient to endanger the envelope, 
the life of the carbon is prolonged to an extraordinary degree." Is that a 
fact ? 

Mr. BOUSFIELD : Now here is our lamp, and here is the hole at the 
top. I putit to you that that comes within the case that he puts—which 
he says results in failure—if| the opening through which the carbon feeds 
is made sufficiently large to admit a very free transit of the carbon through 
it, and not within the case he puts, where the feed opening is a compara- 
tively close fit around the carbon, and he has to provide a barrel or trap to 
provide for the escape of heated gases, ў 


The WITNESS, having examined the portion of the lamp, said it was a 
very fair fit of the carbon. It was a long passage and a good fit. 
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That carbon ia supposed to be, I think, the accustomed size, 15 mm., and 
their lamps are extended for that size *—Yes. 

I put it the hole is 14 mm. at the top, and 15 mm. or 16 mm. at the 
bottom ?—That may be, but still it isa fair fit for all that. 

Look at line 21, and 1 ask you whether this does not come within what 
is said here: ‘‘The opening through which the carbon feeds is made 
sufficiently large to admit a very free transit of the carbon through 
it?“ - Ves. 

Do not those words describe what we do in our lamp ! — No, for this 
reason, that what he is thinking of here is quite obvious. You cannot 
test itin this way. You have to fix the carbon to the other mechanism 
of the lamp, and then it is rather difficult unless there ia a wide 
opening to get it to move freely. This would be fairly tight 
when it was fixed— when the carbon is fixed, and the mechanism 
to which it is attached. It is not at all a slight fit. What he 
has here is a very narrow feed at the upper end, and it is slightly conical 
below. The object of that is to enable any little irregularity of the 
mechanism above to be adjusted, but that does not interfere with the 
accuracy of the fit at the entrance. What this man was thinking of at the 
time was what they had been doing before having very wide openings, 
quite a different thing to this. 

Mr. BOUSFIELD : I put it to you that you are quite wrong with regard 
to that. First, do you admit the dimensions I gave !—I have not measured 
it, but I assume you are correct. 

That is to say, the size of the area of the hole is 15 per cent. bigger than 
the area of the carbon /—Yse, that may beso. I hardly think it is in that 
case, looking at it. 

He contrasts with that a feed opening having a comparatively close 
fit, and having a valve or trap provided for the escape of the heated 
gases ?— Yes. | 

When you have а hole which ie 15 per cent. bigger than your carbon, ав 
you have in this case, it would be ridiculous to talk about providing a 
valve for the egress of the heated gases ?—Quite во. 

You have such a large opening round your carbon that the heated gas 
can get away '—You have sufficient opening there, but he includes that 
case simply. 

At all events, he says as a method of getting over the difficulty 
he makes the feed opening a comparatively close fit, and provides a 
valve ог trap for the escape of the heated gases?—That is one of 
his methods. 

He provides a valve and a trap. I put it to you that this rod comes 
within the class that be says—the known class existing at the date of this 
specification, having an opening through which the carbon feed is made 
sufficiently large to admit a very free transit of the carbon through it, and 
not within the class where you have it packed во tight that you have to 
provide a valve for the escape of the heated gase s!—1 quite agree it is not 
within the claes that is packed so tight as to have a valve, but I do not 
agree that it is within the class he is speaking of, because the opening there 
is not sufficiently free to do any harm. In that particular case there is 
not a sufficient opening to do harm. 

The question is whether in what we are doing we are not doing what 
anybody is entitled to do, making a large opening sufficiently free for the 
carbon to pass freely up and down through it !—The openings before were 
larger than that. 

Mr. BOUSFIELD, in answer to his lordship, said that he had put it to 
Mr. Clerk that à hole for such was in relation to the carbon as they had 
in theirs, was at this date a well-known thing, and when once it was known 
that that was the state of public knowledge you could only interpret & 
close-fitting feed opening as meaning one such as was here described with 
an asbestos lining, which made it fit so tight that you had to have a valve 
to let in the air. 

The WITNESS, further cross-examined, said he did not remember any 
outside globe sealed. 

Mr. BOUSFIELD: I may refresh your recollection with the meagre 
statement in this specification of the prior knowledge at p. 3, line 22 : “I 
am aware that it has been proposed heretofore to operate an arc lampin an 
air-tight envelope, but when the envelopes are sealed — I think this 
passage is with reference to the inner envelope !—Yes. 

* But when the envelopes are sealed an explosion of the cylinder is liable 
to result, and when not sealed a rapid consumption of carbons will result, 


and a smoking of the enclosing envelope." (I ought to have applied that to 


finish the former point.) When the envelopes are sealed then he does not 
want a sealed envelope !—No. 

He provides a valve to let it out?—He here provides a valve or a 
sufficient space. 

And he says: “When not sealed a rapid consumption of carbon will 
result, and a smoking of the enclosing envelopes ?— Yes. | 

Again I put it to you that this is the class of envelopes which are not 
sealed, and which, according to him, would cause a rapid consumption of 
carbons and smoking of the enclosiog envelope !—In a sense that is not 
realed, but he gives you a case at Fig. 5, where he has done what you 


say. 

"ind contradicts all he has said before, and apparently is what he bas 
described as being the prior existing knowledge —No. I think it is quite 
intelligible. I can explain it if you desire. | 

His LORDSHIP: I do not think it is open to you as licencee to say it 
contradicts all he eaid before. 

Mr. BOUSFIELD : I have pored over this specification, and I can make 
neither head nor tail of these claims; they seem to be contradictory. 

His LORDSHIP: You have taken a licence. It is all very well, but 
you are trying to make out that the patent ia bad. 

Mr. BOUSFIELD : No, what I am trying to show is that in doing this, 
which was done before the date of the patent, we are not, having regard 
to the knowledge aud construction of the specification, making use of a 
globe having a hole in the top with a closely fitting feed in it. 
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His LORDSHIP : Assuming you proved it was done before the patent, 
if it comes within the words of the patent, as Mr. Clerk had said positively it 
does, you as a licensee would be bound. 

Mr. BOUSFIELD submitted that it did not come within the words 
of the specification. 

His LORDSHIP : Mr Clerk has said it does. At present I have only 
the evidence on one side, and do not see how you as a licensee can 
queation it. 

Mr. BOUSFIELD then referred witness to Clause 12 of the specifica- 
tion: An are lamp having its arc enclosed witbin a transparent or 
translucent envelope, an auxiliary transparent or translucent envelope 
closed on all sides." The description of lamp in Clause 12 can only be 
novel on the suppoeition that an envelope closed on all eides means an 
envelope completely closed on all sides !—I will not say sufficiently closed 
on all sides. You have his object here and he has it, in a sense closed on 
all sides, but if you examine minutely, in a sense he has not. 

I put it, if it means sufficiently closed small on all sides, it is simply 
describing what was kno wn and done before —I do not think so. 

While if it were completely closed on all sides, it may be new, but we 
are not doing that ?—I do not agree with you. He is describing a combi- 
nation there which did not as I understand exist before, and he bas given 
пе object very completely, апа that object did not exist in previous 

mps. 

In answer to further questions as to the licences, WITNESS said the 
idea of а controlling patent was a patent which gave practically the 
control of the market. 

I put it to you as a matter of fact these patents do not give you the 
control of the market with reference to enclosing the arc in two or more 
globes ?—I think they do. There аге many difficulties, but it seems to me 
they were the first people to suggest a double enclosure and I think they 
would be supported. 

That is a matter which has to be decided by looking at the novelty of 
this patent.—It depends on the validity of the patents. 

And depends on the state of knowledge at the date !—The validity 
depends on the state of knowledge. 

His LORDSHIP: You cannot contest the validity. 

Mr. BOUSFIELD: As a liceneee your lordship sees this, that 
the present objection to validity comes at a point of date prior to 
the time of the licence. I say “you have cheated me into a position in 
which you have made me licensee by telling me you had got controlling 
patents, whereas the fact is that you had got patents which are for the 
merest trifles and details, and do not prevent the world at large or give 
any monopoly at all with regard to this manufacture." That is my posi- 
tion. They have induced us to put ourselves in the position of licensees 
by telling us they had patents. They were never named to us and we 
did not know what they were. We had to take it on trust from 
them—which would enable a monopoly of these double enclosed globes to 
be maintained. It turns out that the idea was quite an old one ; that 
they can only maintain these patents for very trifling details and that they 
are not controlling patents, because on the then existing state of know- 
ledge, whether this patent be good or bad, there were a number of forms 
of double enclosed gas lamps which were known and open to anybody to 
make. That is my position. All I want to succeed upon is to show that 
these patente are so narrow that no monopoly could be given by them at 
all. They are only good for something which is very narrow indeed. 

Mr. TERRELL said there was a claim and counterclaim. On the claim 
the plaintiffs had to establish that the defendants had done something that 
was within the patents. On the counterclaim they claimed rescission of 
the whole agreement, and to claim rescission of the whole agreement 
would go to the root of the action on the claim as well as thecounterclaim, 
because if the Court rescinds the agreement there is no royalty due at all. 

After some further discussion his Lordship said it occurred to him that 
they ought to take the counterclaim first. 

Mr. TERRELL felt that that would be the best plan. He wanted Mr. 
Clerk to go out of the box, and for his learned friend to open his claim 
and establish that the plaintiffs made the representation, and that he acted 
on the faith of that representation. When he had done that he would be 
entitled to call witnesses to prove the representation was untrue and there 
were not controlling patents, and then he would be entitled to cross- 
examine Mr. Clerk. 

Mr. GRAY then proceeded to open the defendants’ counterclaim. His 
lordship, he said, would notice in the recital that the plaintiffs guaranteed 
that they possessed controlling patente. If he could satisfy his lordship 
that the defendant acted upon the representation in executing the licence, 
of course lie was entitled to rescission. But there was another ground in 
the amended pleadings, which he submitted was a separate ground for 
rescission even if he failed on that particular ground. He thought it 
would be desirable at the present stage to call his lordship’s attention to 
the letter to show exactly what the plaintiffs undertook. Paragraph 5a 
of the amended defence said that “ while the negotiations for the said 
licence were proceeding one Bernard Drake, acting as agent for the 
plaintiffs, wrote to the defendant a letter dated March 15, 1898." This 
letter ran: I send you herewith the clauses accepted by the other licensees 
to which you refer, and trust you will now get the licence signed with 
these alterations—I give you my assurance that those terms are the best 
we have allowed to anyone, with the exception of course of the Stewart 
Company, who as you know were the firat people.” The rest of the letter 
was not important. That letter of March 15, 1898, was in answer toa 
letter dated March 10, 1898, from the defendant to Mr. Drake. In that 
letter defendant wrote “give me your assurance that the licence you ask 
me to sign is precisely the same as that signed by the other licensees." 
Counsel asked his Lordship to say that the intention of that paragraph 
in the letter of March 15, 1898, was to convey to Mr. Johnson the 
impression that the terms were, if not identical, the best that had been 
given to any licensee. | | 
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His LORDSHIP : Certainly the best, but I do not think it was 
intended to say they were the same. 

-Mr. GRAY, continuing, said that his Lordship would see that if his con- 
struction was right, if the undertaking given by Mr. Drake was one that 
went beyond clause 6 of the licence as regards the amount of the 
royalty, then any clause which enabled any other licensee at any time or 
under any circumstances to dispute the validity of the patent or patents 
was & clause better than the one the defendant had got. 

His LORDSHIP : I understand your suggestion to be this—a licensee 
cannot dispute the validity of the patent, it is beneficial for a licensee to 
be able to dispute the validity of a patent, and therefore the shorter the 
licence the more beneficial it is, but the result of it would be: no licence, 
most beneficial. That cannot be the meaning of it. 

Mr. GRAY eaid after the expiry of the licence the licensee was, of 
course, entitled to dispute the validity of the patent unless he bad under- 
taken not to dispute the validity, not only during the term of the licence, 
but afterwards. 

His LORDSHIP : Do you say that some other licensee had got a licence 
without the terms “ пог at any time after the determination thereof ?” 

Mr. GRAY : I say that he had not only that, but that he had power to 
determine the licence within three years after the licence had been 
granted, and he could dispute the validity of the patent if he chose. 

His LORDSHIP: Very well then, there are two points on misrepresen- 
tation : the one is as to “on best terms," and the other is as to their 
being controlling patents. 

Mr. GRAY: Yes. 

His LORDSHIP : Of course you have to call Mr. Johnson to show that 
he believed they were controlling patents, and that he relied upon it, 

Mr. GRAY: I had better call Mr. Johnson at once. 

Mr. WALTER CLAUDE JOHNSON, examined by Mr. GRAY, said he 
was the defendant, and traded as Johnson and Phillips. He was probably 
the largest manufacturer of arc lamps in the country. He entered into 
negotiation with Mr. Drake, the agent of the plaintiff company, in con- 
nection with the licence. The negotiations were carried on partly in 
writing and partly verbally. He obtained a draft of the licence some time 
before Feb. 9, 1898. It contained the words that the Jandus Co. owned 
controlling patente. The form was printed. Before signing the licence 
he had not seen the licences given to any other licensees. He expected 
that the patents were controlling patents. If he had known that the 
patents were not controlling patents he would not have executed the 
licence. 

Mr. MOULTON : Your connection with the Jandus patents, both Eng- 
lish and foreign, was а very intimate one, was it not !—Well, I think 
you ibly know to wbat extent I was interested. 

His LORDSHIP said that he did not. 

The WITNESS replied that he was a shareholder in the English Jandus 
Co. Не was engaged in forming a company to work the patents in France, 
and was one of the vendors. He received a quantity of shares fully 
paid up. He did not personally see the prospectus with regard to that 
company. He might have a copy of it at home. The French company 
was formed in February, 1897. He might have manufactured 500 lamps 
for the English Co. The company had more orders than they could 
compete with, and asked witness to assist them. He knew Mr. 
Drake well and had gone into the matter with him and at the time of 
forming the company. He was aware that the company were getting the 
Howard patent at the time. It might be that he knew they were getting 
it early in 1898. He thought that Drake told him at the time they were 
in negotiation with a man named Marks about the Howard patent. He 
knew it was a question of getting it from Marks. He knew that the 
plaintiff company bad the Barton and Jandus patents and knew they were 
getting the Howard. There were no others they possessed so far as he 
knew. He knew it was to bea combination of the Howard, Barton and 
Jandus patents. He was chiefly concerned in the actual turn out and sale 
of the lamps. He would not go so far as to say that the plaintiffs practi- 
cally monopolised the market at the time. They had certainly the lion's 
sbare of the trade. He doubted very much whether they had a monopoly 
of the trade now. He thought they were losing it very rapidly. 

Will you tell me a single big maker who is not а licensee of theira '— 
I shall have to refer you to my commercial assistant. I cannot go into 
matters of that kind. I manufacture other things besides lamps. 

Further cross-examined, Mr. JOHNSON said he could not mention the 
name of a single large maker of enclosed arc lamps who was not & licensee 
of the plaintiffs. The question whether a patent was & controlling patent 
or not was a matter of opinion. His cause of complaint was that his 
licence was not what Mr. Drake represented it to be. 

Your licence was for the whole period ?—Yes. 

You have got all we can give you, have you not /—Yes, too much. Не 
did grumble about having the licence given for the whole term. He wanted 
to be on the same terms as everybody else. The licence to the General 
Electric Co. was better than his because they could escape being bound by 
it and he could not. He of course knew what was in the document before 
he signed it. He had spoken to Mr. Drake about the royalty. He (witness) 
was concerned that no one should have a lower royalty than himself. 
There was a clause that the royalty should cease in the event of the 
patents being declared invalid by a court of competent jurisdiction. 

Re-examined by Mr. BOUSFIELD: If the patents had been controlling 
patents it would, in his opinion, have been a profitable thing. In his view 
the licence was a burden to him. He thought the majority of the licensees 
considered it to be a burden. The General Electric licence was a licence 
for the full term, but there was the option to terminate it after three years 
on six months’ notice. In his view that was a material difference. If he 
bad known that some other licensee bad a licence for a full term with an 
option to terminate at the end of three years he would not have signed the 
licence which he did sign. In his view it was an important advantage to 
bave the option of terminating the licence at the end of three years, and 


if he had that advantage now he would be very well content with his 
licence. 

After the re-examination of the witness was concluded his lordship 
asked Mr. Bousfield to point out the misrepresentation. 

Mr. BOUSFIELD replied that he had not quite finished his evidence 
and called, 

Mr. WUNDERLICK, who said he was formerly in the employ of the 
Jandus Co. but subsequently was employed by Messrs. Johnson? and 
Phillips. He had had a great deal to do with enclosed arc lamps and 
became very expert with regard to the subject. When he entered defen- 
dants’ employ his knowledge was at their disposal. He had himself made 
some inventions with reference to double enclosed lamps. and had made 
investigation in the field of patents and so on, and he gave defendants the 
results of his investigations. He first informed Mr. Johnson as to the 
validity of the Howard patent. He had studied that patent and com 
it with others. He came to а conclusion adverse to the validity of that 
patent. He thought he first informed Mr. Јоһтвоп of his conclusions on 
the point in July or August, 1898. 

This closing the evidence on the counterclaim, 

Mr. BOUSFIELD said that his first point was that misrepresentation 
was embodied in the contract itself. 

His LORDSHIP: Mr. Bouafield, may I ask you a question. Omitting 
the word “controlling,” do you say that there is a representation that the 
patent is a valid patent then ?—It is a grant of the use of existing patents. 
There is no misrepresentation there, They are merely descriptive 
words. 

Mr. BOUSFIELD observed that a controlling patent need not 
necessarily be a valid patent. He pointed out that Mr. Johnson's 
memory with regard to the interviews and conversations was 
extremely weak and feeble; but he submittel he had given his 
evidence with the greatest fairness, At the time the licence was granted 
the matter was an important one to bim. As a matter of fact his firm 
did not go into the matter of these lamps for 12 inonths after the licence. 
Messrs. Johnson and Phillips were very large manufacturera, and made a 
great many things, and one could quite understand that this would be a 
very trifling thing at the time to. Mr. Johnson, and he would not try to 
charge his memory with the converaation which took place. The impres- 
sion, however, that he got from the conversation with Mr. Drake was very 
clear. 

Mr. Justice FARWELL said that the onus lay on Mr. Bousfield to prove 
misre tation, and he bad not done so. ` 

Mr. BOUSFIELD said that although Mr. Johnson could not speak with 
certainty as to the details, yet he was certain that the basis of the whole 
negotiation was that he was to get controlling patents, and there came 
in the importance of the draft agreement. That confirmed the defend. 
ant’s view, becau: e the words therein defined the patents as being controlling 
patents. It was a description of what the defendant was pur. 
chasing. This was the sale of rights by description just the same as the 
sale of goods by description, and the description was the result of the 
prior negotiations. The whole basis of the thing was that the defendant 
was to get rights under controlling patents. He was not able to give the 
details of interviews upon the subject, but defendant was able to give the 
general result. If this licence could have given the defendant valid pro- 
tection he would not be there fighting now to get rid of it. 

Mr. GRAY, following Mr. Bousfield, submitted that the words con- 
trolling patenta" meant something more than a mere adjective applied to 
the word patents. The plaintiffs could have said that they po:sessed 
* patents," but by the qualifying word they implied that their patents 
could control the market, and prevent any other other double-enclosure 
lamp at all Then the terms were to be the best given to any other 
licensee. 

His LORDSHIP, after pointing out that the defendant himself had dis- 
claimed any imputation of fraudulent intention in the representations 
inade to him by the plaintiffs’ agent, said that, the counterclaim sought to 
set aside this licence on the ground of misrepresentation. It was said that 
at the time of the licence being entered into the plaintiff company did not 
possess controlling patents. What controlling patents there were perhaps 
not altogether plain; but however that might be, that was the only 
representation alleged, or that it had been open to the defendant to allege; 
and it was reasonably plain on the evidence of the defendant himself that 
he did not remember any other representation having been made to him. 
He (Mr. Justice Farwell) held, as matter of construction, that there had been 
no misrepresentation at all. The fact was that the defendant knew a 

t deal about these matters, and it appeared plain to him that what 

e was dealing with were patents merely.described as controlling patenta, 
meaning the Howard patents and nothing else. He understood that some 
one else could make enclosed lamps in this country, which showed that he 
held these patents to be valid patents. As to the letter asking an assur- 
ance for a licence which should be on precisely the same terms as those 
given to other licensees, it was only fair both to Mr. Drake and to Mr. 
Johnson, to say that there seemed to have been no intention on either 
part to deceive. Mr. Drake gave the »ssurance that the terms he was 
offering were the best that his company gave to anybody except Stewart's, 
who, as he informed the defendant, were the first people. The General 
Electric Co. could, at the end of three years, put an end to their licence, 
and they were freed from the condition put upon other licensees that they 
should not contest the validity of the patent on the termination of the 
licence, The defendant now complained that while he had to run the 
whole term of the licence, he had not a similar provision ; but it was quite 
plain that at the time when he took that licence he was anxious to get it 
for as long as he could, because he thought it was a good thing. He 
knew as much about the matter as Mr. Drake did; and the suggestion 
that if he had known about that proviso in the licence to the General 
Electric Co. he would not have accepted the licence his lordship could 
not adopt. His lordship was therefore ef opinion that the licence was 
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given on the best terms,and therefore he must dismiss the counterclaim 
with costs. His lordship then took further evidence on the plaintiffs’ 
claim in the action. o n 

Mr. DUGALD CLERK, recalled and further cross-examined by Mr. 
Bousfield with reference to Howard's patent, said tbat precautions were 
taken in the specification for enclosing it air-tight by means of a washer, 
which was nipped in with screws and other equivalents. 

Mr. BOUSFIELD : Now put it to you that, having regard to the know- 
ledge at the time, “ enclosed air-tight at all points below the arc” means 
closed air-tight in the manner described in this specifiation 1—I think it 
means closed air-tight in any way. 

Mr. JAMES SWINBURNE, examined by Mr. Moulton, said he had 
read the Howard patent. With reference to the sixth claim, the arc lamp 
had got its arc enclosed in a transparent or translucent envelope. It was 
closed air-tight at all points below the arc, and was provided with a plug 
at the top, having a closely-fitting feed opening for the positive carbon. 
In his opinion, it fulfilled the description of claim 6. In claim 12 the arc 
lamp had obviouely got “an auxiliary transparent or translucent envelope 
enclosed on all sides surrounding said arc enclosing envelope.” It had got 
feed openings in the globes and the whole arraugement gave that affect. 

Therefore was made in accordance with the claim 1— Yes 

His LORDSHIP: You do not ask about the other specification! 

Mr. MOULTON : No, I do not rely on that. 

Cross-examined by Mr. BOUSFIELD. 

I put iv to you that what this specification means by “ closed air-tight ” 
is such air-tightness as you would get by the insertion of a washer ?— No; 
that is what the patentee deacribes ; but asit is comparatively open at the 
top, it is obvious that what he means is really that it is closed so that 
there shall not be an in-and-out draught of air at the bottom, so that the 
communication with the outer air shall be practically all at the top. It is 
not necessary to close the bottom so as to stand pressure or make it 
contain water or anything of that sort. 

I put it to you that the same interpretation of these words closed air- 
tight " and “ a closely fitting feed opening” which justifies you in saying 
that it is within their claim, would equally justify you in saying Beardlee 
also, which is before, is within the claim ?—I do not remember Beardlee's 
lamp. 

With regard to claim 12 WITNESS said be did not think it chokes in 
the sense of preventiog any pressure inside the globe. "The only result of 
that communication being along tbrough the top of the lamp would be 
that you would not get much convection. If the air expanded inside, it 
would get out perfectly freely, but you would not have draught in-and-out. 

Mr. BOUSFIELD : Do you say in your view that our envelope is, within 
the meaning of that claim, an envelope closed on all sides ?—Yes ; I think 


во. | 

Мг. MOULTON : Tell us what the object of the air-tightness at the 
bottom of the envelope is ?—The inside of the envelop3 when the lamp is 
working is full of exceedingly hot gas and if you gave it a chance it would 
act like a lamp chimney, the cold air would get in at the bottom and the 
hot air go out at the top, but by closing it at the bottom you prevent any 
circulation through it. | 

For that purpose is the lamp of the defendant practically airtight at 
the bottom !—I think во; certainly. 

Are you speaking of the outer globe ?—No ; the inner globe. 

Is that for the purpose of substantially preventing air passing through ? 
—I do not know what its purpose is, but it does prevent it, and if the 
grinding is not absolutely true, if you look at the lamp you will find tbat 
the top and bottom can move slightly so as to fit any untruth there may 
be in the grinding. | 

So that, aye or no, it is practically airtight ?—Yes. | 

Now with regard to the space at the top. Kindly look at page 4 of the 
specification, the last words before the claims: ''The narrow opening 
before the positive carbon, between the latter and the metallic plug or 
thimble permitting egress of heated gases." Does that point to a narrow 
opening between the carbon and what contains it ?—Yes, I think Le has 
no valve there. He wants an opening, and he either has it through a 
valve or has it round the sides of the carbon. 

He says you may have it round the sides of the carbon, or through a 
valve ?— Yes. 

Considering that, is the space that there is round the carbon excessive, 
во ав to be out of harmony with the description in the specification !—No, I 
doubt whether it is as much as is shown in Fig. 5. 

And if you look at page 3, "In my lamp, however, the enclosure, 
although practically tight against ingress of air, allows а steady out- 
flow of gases from the lamp." Does that accurately describe what this 
does !— Yes. 

Mr. BOUSFIELD: But that is a reference to the action of the valve. 

Mr. MOULTON : Ves; but he says at the end ic is instead of the 
valves. 

Mr. Justice FARWELL: Yes. 

By Mr. MOULTON : The narrow opening had to do what the valve did, 
or nearly so. They both were amply sufficient to prevent.any convection 
—that is, any gas flowing in and out at the same time. 

This ended the examination of plaintiffs’ witnesses, and a long legal 
discussion followed as to the formal proof of documents supposed to bs in 
de bene este. After which, 

Mr. HERBERT JOHN MARCUS proved the execution of an ent 
of March 23, 1897, between the Electric Arc Light Co. and the Jandus 
Arc Lamp and Electric Co. 

This closed the plaintiffs’ case, 

Mr. BOUSFIELD said thit with reference to this claim of title what 
they had to look at was what was the position of things on March 24, 1898, 
and the question was of course what controlling patents they then pos- 
eessed. At the date of the licence the maker was taken entirely on trust. 
They were getting certain patents which were to be controlling patente. 


They asked the defendant to take a licence, and he did go on the assurance 
that he was going in with the rest of the trade, and was going to get it on 
the same terms, They hada remarkable form of licence, and the plaintiffs 
were no more entitled than they were to go outside its terms. At the 
date of the licence he ehould ssy that as to the Howard patent they bad 
not got it and had not the right to get it, and on this question of title he 
should submit the plaintiffa bad made no case. 

Mr. Justice FARWELL: If you satisfy me that they had not got it 
either in law or equity then I should be with you. 

Mr. BOUSFIELD said the agreement of March 23 recited that the 
vendor company claimed to have certain rights in the Howard patent. 
What had become of those rights ? 

Mr. Justice FARWELL: The legal title being in Marks, and an assign- 
ment being duly registered, that would be conclusive, would it not ? 

Mr. BOUSFIELD said that was prima facic evidence of the title, but 
it came after the date. They could have no further fact after the date of 
the licence. In this document there was a clear notice to all the world and 
to the parties that it was the vendor company which claimed the right to 
the Howard patent. Marks’ agreement was a personal agreement, under 
seal to carry out the provisions of the ment so far as related to 
matters within his control. He took it that meant that he would make 
a struggle to get the patent for the Electric Co. 

Mr. Justice FARWELL: It meant if he got the patent he would convey 
it according to the agreement. 

Mr. BOUSFIELD said the two points he would put were first that on 
the face of the document the Electric Arc Light Co. were owners of the 
patent, and it must be shown that their rights were discharged before a 
title could be shown, especially when it was an equitable title his friend 
was relying upon. The next point was that the title they were relying 
upon was a title which came through the personal agreement of Marks, 
which personal agreement did not appear to bave anything to do with the 
arrangement of the patent, but appeared to be an agreement for services— 
& personal agreement. Then he said it was nudum pactum, aud that 
it could not be enforced. Then there was a further point, and it was that, 
assuming that Marks and the Electric Arc Light Co. were the same persons, 
and assuming, therefore, that on the 19th Feb., 1898, not merely Marks 
but the Electric Co. had got this patent, he contended that even then there 
was no equitable title with the licensors. Even if the Electric Arc Light Co. 
had got the patent instead cf Marks the Jandus Co. could not have 
enforced specific performance. i 

Mr. Justice FARWELL: It really goes to the root of the whole matter 
if you are right. Assume that you could not have specific performance 
of an agreement to do the bert you can to get because it is too vague or it 
is personal service. Suppose he did get it. Cannot you after that get 
specific performance ? 

Mr. BOUSFIELD said that was a point for his Lordship to decide. 
Counsel then directed his Lordship's attention to the specification, and 
pointed out differences which he contended existed between the plaintiffs’ 
and defendant's apparatus. The specification spoke of “the enclosed air 
aud gases between the outer and inner envelope make the difference of 
temperature on the two sides of the arc enclosing envelope less and thus 
protects it." It was wanted therefore to have an enclosed space which 
was got by what was called a closely-fittiug conical reflecting hood. Now 
the defendant found if he enclosed his like that he cracked the outside 
globe and therefore what was done was this. Firat of all he had 
not got that conical hood business and that feed opening in it, and 
what he had was a globe, as he was entitled, and as everybody 
was entitled to have, a globe to keep draughts off and he provided for the 
free escape of the heated air from the globe for the practical reason, not 
merely because he did not want to do what was done by the specification, 
but for the very good reason that if he did not do it it was found by 
experience that the top screw of the outer globe cracked off. | 

Mr. ADOLPH WUNDERLICH, re-called, said he was quite familiar 
with what had been done in reference to enclosed arc lamps. These lamp; 
had been practically his design. 

In your lamps when they are put together can tbe inner envelope be 
properly described as “closed air-tight at all points below the arc! "—No, 
because that is not what I consider air-tight. 

Supposing the envelope was sealed air-tight without any provision of & 
valve, the expansion of air would tend to break the envelope ?—Tend to 
fracture it. 

Or an accumulation of gases might tend to an explosion 1—Yes. 

Having regard to the way in which this lamp is put together with there 
loose joints of glass or metal, would a valve be of any service in your lamp! 
—It would be entirely. unnecessary. 

Is it, in fact, air-tight ?}— No. | | 

How is eir-tightness secured in the specification 1—It is secured by 
asbestos washers in every particular place where it is mentioned. 

What is the practical result when you make a lamp practically air-tight 
with asbestos washers ?—You do not consume any carbon whatever, and 
the reault is you do not get the result that I care to attain. 

What is the result of making them practically air-tight as regards the 
decomposition of carbon ?—The carbon is deposited on to the negative, 80 
that it would fly off on to the globe, which blackens rapidly and therefore 
you lose all transparency. 

Is the admittance of air by jointa in the lamp an advantage or other- 
wise 1—4À great advantage. Е 

We have got а certain standard given us of what the Howard lamp 1s 
going to do. It tells us two things; first of all, it tells us the consumption 
of the carbon is so slight that the negative carbon actually gets longer 
instead of shorter. Is that the case in your lamp '—No. It gets much 
shorter. 

Next it says “a carbon of less than 12iu. in length will maintain the 
arc and its gaseous envelope in continuous operation for more than 1 
hours with a consumption of 270 watts.” Taking that as a standard, does 
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your lamp come up to anything like that as regards the consumption of 
carbon * No; taking into consideration the watts that it mentions. 

Supposing you packed the joints with asbestos, what difference would it 
make in the consumption of the carbon !—If packed tightly I should get 
about 100 per cent. longer life of the carbon. 

Now with regard to claim 12, We are told in the specification that it 
was not a novelty to enclose the arc in an air-tight envelope No. 

The term enclosed arc lamp" means a lamp with one air-tight enve- 
lope, or more or less airtight envelope, to enclose it. Had it ever before 
been proposed to use a second envelope, closed at the top to keep draughts 
off the inner enclosiog envelope ! —No. 

Cross- examined by Mr TERRELL: Не had had experience in lamp 
making beforé he was in the employment of Mr. Johnson. Speaking as 
an arc lamp maker, he should say Howard wanted to describe in his speci- 
fication eomething which was absolutely air-tight in the inner envelope, or 
something that was sufficiently air-tight to serve the purpose which he 
described. 

In your lamp have you not got practical air-tightness ?—Not in the 
sense that you spesk of it as an arc enclosure. 

Lou get actual pressure inside resisted, do you поё? —Yez. 

When the lamp is burning there is no vacuum inside ! —No. 

Therefore the pressure of air outside and the pressure of air inside arc 
pretty nearly balanced when the arc is burning ?—Yes. 

. Now asto the 6th claim. The lamp complained of as being within 
the licence is an arc lamp, with its arc enclosed in a transparent or trans- 
lucent envelope — Ves. А 

That is closed, but you кау not absolutely air-tight at all points below 
the are !—Not in the sense that ia here described in the specification. 

When you star:ed devising the lamp that you are making DC, did you 
have the specification handed to you ?—Not that I can remember, but I 
have had the specification. 

What year did you start devising this arc lamp ?—About 1898. 

Did Mr. Johnson tell you to devise а lamp?—Yes. Не told me he 
thought there was a large scope for enclosed lamps, and that there was no 
reason why we should not make one. 

Did he tell you he had a licence under Howard's!—Not that I 
remember. 

Did you have Howard’s lamp before you when you made your lamp. 1 
put it to you that in devising this lamp one of the objects you had in view 
was to try to get outside Howard's if you could '!—No. I did not attach 
any value whatever to Howard's specification at any time. 

f. SILVANUS Р. THOMPSON (examined by Mr. Bousfield): 
Taking defendant's lamp, are the joints air-tight in the ordinary and com- 
mon meaning of the word air-tight !i—The bottom is certainly not. As to 
the top joint it depends which way you put the glass in. One end of the 
glass makes a better fit than the other. 

I have asked you to answer the question with reference to the word 
“ air-tight” ia its ordinary and natural meaning. Now I will ask you as 
to & modification which bas been suggested. Having regard to the pur- 
poses of this specification, in which you described how to make an air-tight 
joint, and how to provide against its keeping in too much air by the use of 
a valve which is to let the air out, are the joints in ours practically “ air- 
tight," having regard to what is described in the specification as the pur- 
pose of the joints '— As I read the specification the word “air-tight” is 
used in two slightly different senses. It is used with reference to a joint, 
and it is also used with reference to a vessel. A vessel may be practically 
tight against ingress of air by being absolutely closed &t one end and 
narrow at the other. 

I want to refer you to the claim. The plan apparently here is to make 
it closed air-tight at all points below the arc, and then to have a closely- 
fitting feed opening above. I suppose the feed opening above, with a 
sliding contact with an asbestos washer, could hardly be decribed as an air- 
tight opening taking that point by itself ! —I should not so describe it. 

Taking the two points, does the lamp of defendant's conform to the 
method of getting an air vessel tight ?—I do not think so. 

Mr. JOHN IMRAY gave evidence on some points. Taking the 
defendant's lamp, he did not think it could be described as air-tight, using 
that word in its ordinary and natural sense. | 

Mr. GRAY summed up the plaintiffs’ case. He contended that the two 
claims must be construed for the purposes of infringement so as not to 
exclude mechanical equivalents, and if that was so he submitted they were 


entitled to succeed. 
JUDGMENT. 


His LORDSHIP, in giving judgment on Monday, said: I think the 
defendants in this case have raised every conceivable objection that could 
possibly be raised. The first point made by Mr. Bousfield was on the 
construction of the agreement. He says that there is an interest there 
recited to be believed to be in the Electric Arc Light Co., and that із not got 
rid of. It seems to me the short answer to that is that I have here the 
Patent Office register. It shows that the Jandus Co. are registered as 
sole proprietors under an assignment from Marks, and were so registered 
on May 16, 1898. The second point which he takes is that that argument 
is nudum pactum because in effect the Jandus Co. took from Marka and 
from the Electric Arc Light Co. I can only say, so far as nudum 
pactum is concerned, I really do not follow it. Marks executes a 
memorandum at the end of the agreement, in which he says: “I 
personally agree to carry out the provisions of this agreement so far 
as relates to matters under my control as though I had been an original 
party to this agreement.” That agreement contains, amongst other things, 
a provision that the purchaser company will рау to the vendor company а 
further sum of £1,500 upon the vendor company assigning or obtaining an 
assignment from the purchaser company of the said Howard patent.” How 
could that be said to be a nudum pactum when it is in effect an agreement 
by Marks in consideration of the payment at his request to the Electric 


‘Arc Light Co. to procure to be assigned the patent I fail to see. 
That point seems to me to come to nothing. Then there was an 
ingenious point suggested that this was an agreement of which you 
could not get specific performance, aud therefore it was said if you 
could not get specific performance you did not get the equitable 
title at the date of the licence, because it is by reason of your 
being able to get specific performance that equity considers that as 
done which ought to be done, so that the equitable title passes. 
Mr. Bousfield pressed upon him (his Lordship) that this was really an 


agreement to give services, and not an agreement to assign & patent. But 
he could not shut his eyes to what was the true intent of clauses 2 and 3 
‘(which Mr. Bousfield read) of the agreement, although there was this to be 
said in Mr. Bousfield's favour, that the parties had some inscrutable reason 


for not going on in termo to say that if and when the Electric Arc Light 
Co. did get that Howard patent they would assign it. But, continued his 
Lordship, I find these words by implication in clauses 2 and 5. The argument 
pressed upon me was that it would be only damages, and not specific perform- 


ance. That argument in itself assumed a contract to assign, because you could 
not get damages for breach of à mere agreement to do the best you could, 


if you had actually done the best you could to get the assignment, and 
therefore the only matter for which damages could be recovered would be 


for not assigning the patent when you got it. That is to my mind the 


true meaning of the agreement. And if that be so, if it be the effect, as 
Mr. Bousfield put it, that you could only get damages, it is fatal to him, 
because whether the remedy be damages or specific performance the right 
of action is the same. That leads ms to the point of substance in the case, 
which is a question whether the article made by the defendant infringes 
the invention of the plaintiffs so as to be really made withia the licence. 
Now I have heard an argument which would have had very considerable 
force if it had been addressed to the validity of the patent, but that is not 
open to the licensee, and the whole of the struggle was to get in evidence 
by putting in former specifications, and the struggle to put in evidence 
which I bave overruled, and to which Mr. Bousfield returned again and 
again, is entirely with a view to show that the patent was not good. Over 
and over agein in the course of the witnesses’ evidence and in 
the course of Mr. Bousfield's address it plain that what he was strivin 
for was to do that. Now this is not open to him. He is boun 
to admit that the patent is good, and that being so I am pro- 
posing to construe this patent simply and solely by the words the 
parties have used contained in the four corners of the specification. What 
I have to consider is whether in the fair meaning of this patent the defen- 
dant's lamps are an infringement or not. On the evidence as it stands— 
leaving out Mr. Wunderlich's, as to whom I have already made some 
commente, and I do not like to say a thing of that sort twice—it seems to 
me that there is no dispute really. First of all it is “an arc lamp having 
its arc enclosed in a transparent or translucent envelope enclosed air-tight 
on all points below the arc." His lordship went on to say that каннан d 
agreed there that ‘closed air-tight’’did not mean hermetically sealed, inasmuc 
as he had bad explained to him the object on one side of preventing a current 
of air arising and avoiding as far aspoesible contact with the carbon, and on 
the other side to allow some escape of the hot gases which otherwise might 
cause an explosion. He had got what was reasonably plain on the face of 
the specification, a provision by which you could not have a hermetically 
sealed enclosure, nor could you have one nor did you desire to bave one 
which was open to all the winds of heaven. The invention was of some- 
thing which gave a mean between the two. Не was invited to say that 
“closed air-tight on all points” was so air-tight on all points below 
the arc as to necessitate the provision of a plug at the top. He 
did not think that was a fair construction. The recital part of 
the specification showed that, although the inventor dealt with arc lamps 
with enclosures and with valves, he also dealt with those where there may 
be an opening not by means of a valve. It was said, moreover, by one of 
the witnesses, that provided with a plug at the top would not apply to 
ЮС1. On the evidence I find it does. I disregard that particular item 
of evidence, and I understood Mr. Bousfield to admit it—at any rate, 
whether he did во or not, I think it is so. Then we had some little light 
thrown on the meaning of closely fitting by the next words: Having 
a closely-fitting feed opening for deposit of carbon." It was plain 
to his Lordship, as Mr. Bousfield pointed out. that “ closely-fitting 
feed," there referred back to the closely-fitting feed mentioned on p. 2, 
line 25, of the former specification, which was a “comparatively close- 
fitting.” So he had words which under the rules of construction allowed 
him to read as "comparatively ” close-fitting’ All the witnesses agreed 
that it meant comparatively close fitting. To his mind DCI came within 
claim 6, and it was said to come within claim 12. He did not propose to 
go through the evidence in detail. It would be convenient to refer to it in 
another place if necessary, but he should like to point out that Prof. 
Thompson agreed with his lordship's views. It seemed to his lordship to 
be a plain case of infringement, and therefore there must be the order as 
asked. 

Mr. MOULTON : There will be judgment for the plaintiff on the claim 
for the account and for payment of the royalties ! 

His LORDSHIP: Yes. 

Mr. GRAY: I do not think the form of your asewuat is quite right 
when it says you seek an account of all lamps made under the licence. 

Mr. MOULTON : Made or sold. aan 

His LORDSHIP: The Registrar points out tb me that that is not the 
common form, all lamps made or sold.“ 

Mr. GRAY: Then, my, lord, they sued us on t vo patents and they 
have only proved infringement of one. 

His LORDSHIP: I do not think that has mide any difference as to 
costs. I am not favourably impressed.with-the honesty of your defence. 
I am not disposed to give you ану favoyr Ad All." I see no reason for 
making any difference. ур Е 
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THE TYNESIDE ELECTRIC POWER BILLS. 


During the past week the Select Committee of the House of 
Commons, presided over by Sir James Kirson, has heard the 
evidence in favour of and against two electric power bills, 
which are included in the category of six important bills 
discussed in general terms in our leading article last week. It 
seems probable that by the time this issue is in the hands of 
our readers the Committee will have progressed no further 
with its laborious task than to have heard the opening of the 
case for the third bill on the list —viz., the Lancashire Electric 
Power Bill, a map of the area relating to which will be found 
on another page this week. At this painstaking but tardy 
rate, the Committee will probably require to sit throughout 
another entire week or more before arriving at the conclusion 
of its work. This strong Committee, however, is doing its 
work so carefully and well that all who are interested in the 
progress of electrical power industry may patiently await the 
final issue with good ground for hoping that the claims of the 
electric power schemes will receive just consideration and 
treatment at its hands. 

The two schemes which have occupied the attention of the 
Committee are: the County of Durham Electric Power Supply 
Co.’s scheme, and the Tyneside Electric Power Co.’s scheme. 
The hearing of the former occupied from Friday last until 
Monday evening, and the evidence for the Tyneside scheme 
was commenced on Tuesday morning. These two schemes, 
as is made clear by reference to our maps, are to some 
extent competitive, inasmuch as each includes within its area 
the districts on the south bank of the Tyne. So far as the 
Durham scheme is concerned, this region has been the prin- 
cipal centre of opposition—partly on account of the com- 
petitive scheme of the Tyneside Co., but also because of the 
remarkable hostility of two petty local authorities at Hebburn 
and Felling, about which we say more further on. But the 
Tyneside Co.’s scheme met with far more formidable oppo- 
sition, not only from the rival Durham Co. and a large 
number of local authorities within its proposed area, but also 
from the Newcastle-upon-Tyne Electric Supply Co., who are 
owners of large electricity works doing a considerable electric 
lighting business with single-phase alternating currents. 

It would be superfluous here to review the entire evidence 
presented in connection with these two schemes, for our 
readers will find-a resumé of the evidence in the columns of 
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our Parliamentary Intelligence.’ We shall devote the 
remainder of our space in this article to consideration of one 
or two salient points. In the first place we wish to traverse 
the view which has been advanced that these schemes are 
unjust because they will pick out the plums from among the 
consumers and leave the local authorities the task of supply- 
ing all the less profitable consumers. It is alleged that to 
allow this would be to raise the price at which the small 
consumer for lighting purposes would have current offered to 
him, because it is the big consumer who helps most to pay 
for running the electricity works. If this is held to be a 
grievance of the small consumer, is not the converse an even 
greater grievance on the side of the man who is anxious to 
take power wholesale for the purpose, say, of manufacturing 
goods cheaply? The power companies offer him electricity at 
а low price; but the local authority steps in and declares that 
this low price is an injustice, for the manufacturer, it 
asserts, ought to be saddled with a portion of the cost of 
supplying electric light to all and sundry. The injustice of 
the contention is palpable. We ask, are schemes which are 
being ‘fostered mainly for the encouragement of power- 
consuming industries to be defeated because they are framed 
in such a way that power for such purposes will be supplied 
at a much cheaper rate than a local authority could supply 
it from its lighting works? Moreover, it must be borne 
in mind that this outcry about the grievance of the small 
consumer is only a myth; for, inasmuch as the power 
companies can always supply current wholesale to a local 
authority as cheaply as, or even cheaper than, the local 
authority could generate the current for itself, it will be easy 
for the local authority to provide for the small consumer just 
as cheaply as it would be able to do if it had its own electricity 
works. If it is said that the presence of the power supply 
company in any area would prevent the local authority from 
erecting its own works, because it could not secure the 
manufacturers as consumers, the obvious answer is that 
such a local authority would not require to erect its own 
works; the conditions obtaining would unmistakably indicate 
that it could obtain its current more cheaply by buying 
16 wholesale. 

This brings us tothe attitude adopted by the petty districts 
of Hebburn and Felling towards the two Tyneside power 
schemes, an attitude which directly illustrates the foregoing 
remarks. Hebburn and Felling do not want to be included 
in either of these schemes. Both by learned counsel, and by 
the less learned but not less authoritative voice of the chair- 
man of the Felling Urban District Council, they have empha- 
tically declared this to be their position. Not even if 
electric power were to be offered cheaper than they could 
possibly generate it themselves under the most favourable 
conditions would they move one inch from that position. 
They mean to keep the electricity business in their own hands: 
if there is any profit in it for a company they are convinced 
such is their simple-minded credulity—there must be a profit 
in it for themselves. This is the typical attitude of the petty 
local authority ; we may therefore examine further the action 
of these two District Councils. We have before us copies of 
the reports of the consulting engineers engaged by these 
councils. In our leading article last week we expressed a 
hope that no member of the electrical profession might be 
found who would be willing to contest the principle of 
these power bills. 
produced the man—or, rather, the men—in the firm of Messrs. 
Hanpcock AND Dyxes, of Westminster. The reports presented 
.by these gentlemen are calculated, in our opinion, to give a 
most misleading impression as to what these two Urban District 


But the occasion, apparently, has 


Councils could accomplish for themselves in electricity supply. 
Alas, we suspect that their clients were all too willing to be led 
into the false belief that they could accomplish it. Thus have 
the blind led the blind. For brevity sake, we shall confine 
ourselves to the Felling report ; that to the Hebburn Council 
is its twin brother. The population of Felling is but 22,000, 
and the district boasts of 405 street lamps. It is proposed 
to erect a power station of 500 kw. capacity, and 
to equip it with plant of 110 kw. capacity—with all 
necessary maing for street lighting with glow lamps and 
1,500 private lamps—for a total capital outlay of £15,510. 
This modest expenditure is to provide for an annual output of 
162,000 units sold—an astonishing feat, to be accomplished, 
it appears, by the really delightful estimated load-factor of 
25 per cent., and a maximum demand of only 70 kw. Where 
can these sanguine consulting engineers point to any station 
of the same small size, and doing the same class of business, 
which has so large an output or so small a maximum demand? 
We have searched in vain, not for an example, for that would 
be waste of time, but for anything approaching these results. 
The nearest example we can find is Dewsbury, where an out: 
put of 161,154 units last year involved a maximum demand of 
190 kw., the capital expended on the works being over £26,500. 
Taunton furnishes another instance, the output, maximum 
demand and capital expended being 171,083 units, 220 kw., and 
£28,800 respectively. Ayr, Richmond and ‘Whitehaven also 
furnish examples of works with approximately the same out: 
put as is estimated for Felling, but with enormously greater 
capital outlay. To proceed with the report. On this modest 
outlay of about £15,000 there is to bean annual gross revenue 
of £2,150, made up of items, £1,058 for street lighting, £972 
for private lighting, £100 only for power consumers, and £25 
for meters. It will be seen that practically all the. business 
is to be electric lighting, and the bulk of that is the street 
lighting, which the District Council will do on its own behalf. 
The tariff is to be 5d. for the first 100 hours, 2d. for the 
second 100, and 14d. for subsequent consumption ; so that on 
this tariff it is expected to derive from this little undertaking 
& gross revenue of no less than about 14 per cent., or £22 per 
kilowatt erected at the works—more than twice.as much as 
is realised with existing works of the same output as that 
estimated. And these eminently satisfactory results are 
obtained—on paper—with an annual expenditure of only 
£1,220, which, be it observed, is at the rate of only 1:8d. per 
unit sold. We invite the attention of the District Council of 
Felling to the following particulars of what electricity 
has cost at works of the size it proposes to erect. At Guild- 
ford, with 3,000 lamps connected and a station capacity of 
120 kw., the costs were 5:84, per unit; at Harrogate, with 
15,800 lamps and an output of 201,364 units, the costs were 
3:844. per unit; at Taunton, under similar conditions, they 
were nearly the same figare; at Whitehaven, with. 8,267 
lamps connected and an output of 206,364 units, the costs 
were over 2d. per unit. Instances might be multiplied, but 
the foregoing should suffice to prove that the estimated 
expenditures and results for the proposed municipal works at 
Felling find no justification in the corresponding figures 
for actual practice on any comparable scale. Indeed, we 
go further: we assert that these estimated figures are 
entirely misleading, and insofar as they have led the 
District Council of Felling into persisting in its hostility 
to the power bills, the authors of them are to be severely con- 
demned. At the present juncture, reports of this description 
cannot be held up to too emphatic scorn. Like an election 
dodge, their purpose in defeating the opposing schemes may 
be accomplished long ere the hollowness of their pretensions 
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can be realised. Our advice to Felling and Hebburn is to 
retract before it is too late ; they may be sure they will never 
be able to run their own electricity works on the lines of these 
reports. And if these little local authorities persist in their 
obstinate opposition, we trust the Select Committee will refuse 
to remove them from the areas of the Tyneside schemes. 
Little local authorities who do not know what is best for 
themselves should be made to know by Parliament. 


..... 


А CENTURY OF CHEMISTRY AT THE ROYAL 
| INSTITUTION. 


(Continued from page 57.) 
| |"  Lxcrure II. 


The second lecture of this course was delivered by Prof. 
Dewar, F.R.S., on Thursday, May 3rd, at the Royal Institu- 
tion. The lecturer began by defining some of the terms intro- 
duced by Faraday, in connection with the phenomena of 
electrolysis. A question which considerably agitated the 
minds of physicists and chemists during the first half of the 
present century, was the condition of the solution in the space 
between the electrodes and in the line of the current. Fara- 
day tricd repeatedly, but always failed to discover any effects. 

Davy was the first to propose a theory of electrolysis which 
sought to explain the phenomena by the repulsion of similar 
charges on the corresponding parts of the molecule. The 
neutral behaviour of the intermediate liquid was thus ascribed 
to the superposition of equal and opposite charges. This is prac- 
tically the same theory as that which Grotthus further developed 
in 1805. According to Grotthus’ theory, every molecule consists 
of a positively and negatively charged portion; the molecule 
nearest the positive electrode is decomposed and the negative 
portion attracted, the remaining portion passing on to the 
next molecule, decomposing it and replacing the positive 
portion. And so on, through the solution, the effect is trans- 
mitted in much the same way that an impulse is transmitted 
along a series of elastic balls. Grotthus’ theory had to be 
subsequently rejected because of its utter inability to explain 
the difference in concentration produced in the electrolyte in 
the neighbourhood of either electrode. This could only be 
explained by the ‘‘ migration” theory, now generally accepted 
as true. 

After some remarks on the changes which the form of 
chemical equations have undergone in recent years, in conse- 
quence of the ionic theory of chemical action, Prof. Dewar 
showed a number of experiments to prove that the pile was 
electrically active only when the conditions permitted of 
chemical activity., Thus, a pile immersed in alcohol at 
ordinary temperatures, will produce a considerable deflection 
on а galvanometer ; if, however, the alcohol be cooled to near 
its freezing point by the aid of liquid air, so as to render it 
chemically inert, no deflection whatever can be observed. 

On Oct. 19, 1807, Davy succeeded in decomposing potash, 
thus performing one of the most important experiments in 
modern chemistry, proving the possibility of the compound 
nature of every substance believed to be elementary. 
Lavoisier and others had conceived the possibility of the 
compound nature of the alkalies, but the use of electricity to 
prove this was first appreciated by Davy. After some similar 
experiments proving the elementary nature of phosphorus, 
sulphur, and other substances, in which he did not allow 
himself to be carried away by appearances, he carried out his 
brilliant research on chlorine. Berzelius and Scheele both 
believed this to contain oxygen, but Davy satisfactorily dis- 
proved this hypothesis. Again, on the discovery of iodine, 
Davy immediately suggested its relation to chlorine, and 
showed the similarity in behaviour of hydriodic and hydro- 
chloric acids. The lecture concluded with an account of the 
investigations leading up to the final form of Davy’s safety 
lamp for use in mines. SEE Za 


(To be continued.) 


COBRESPONDENCE. 


MATTHIESSEN'8 STANDARD. 
TO THE EDITOR OF THE ELECTRICIAN, 


Siz: As Dr. Everett has clearly shown, the Committee on 
Copper Conductors” have only added to the confusion at 
present existing with regard to Matthiessen’s standard. It 
seems to me that, before a new value of an arbitrary standard 
is adopted, it should fulfil the following conditions: It 
should be (a) Simple; (b) Clear; (c) Universal; (4) Easily 
remembered. | 

Now, the proposed standard fulfils none of these conditions. 

(a) It is not simple, since it requires for its description 
such numbers as 0-150822 and 0:168858 ! 

(b) It is ambiguous, since it has two values where one is 
amply sufficient. The retention of both a hard and a soft 
standard is both unnecessary and confusing; the ambiguity 
might even lead to fraud. 


(c) The proposed standard, in its present form, cannot be 
accepted by the nations who use rational weights and 
measures, for it is based on the Fahrenheit scale. ios 
standard density suggested is practically incommensurable in 
scientific units.) 


(d) The definition of the new standard is not easily 
remembered.  - 


In contrast with all this I may mention the value of the 
copper standard which I have used for some years—viz., 
** 0:1500 international ohms at 15°C. for 1 metre 1 gramme.” 

This is simple, clear, universal, and easy to remember; besides 
it agrees closely with the value given by Matthiessen for soft 
copper, though one can hardly admit that this agreement is of 
any real advantage. AÁLBERT CAMPBELL. 

London, May 8. 


NATIONAL TELEPHONE С0.'8 ANNUAL STAFF 
DINNER. 


The seventh annual staff dinner of the National Telephone Co. was held 
at the Trocadero Restaurant, London, on Friday last, Mr. WX. E. L. GAINE, 
the general manager, presiding. The company present numbered about 
200, and included Lord Kelvin, Sir Albert Rollit, M.P., Sir Cuthbert Quilter, 
Bart, M P., Lieutenant-Col. C. B. Clay, Prof. Silvanus P. Thompson, F.R.5. 
(President of the Institution of Electrical Eugineers), and a large number 
of gentlemen well known in electrical circles. 

The toasts of “The Queen” and “The Navy, Armv, and Reserve 
Forces,” having been proposed by the chairman, and Sir Cuthbert Quilter, 
M.P., respectively, and very cordially responded to, | 

The CHAIRMAN (having first read letters from Mr. J. Staats For 
regretting his inability to be present on account of his state of healtb, and 
from Lord Harris owing to his being embodied in the Yeomanry) proposed 
the toast of “Tbe National Telephone Co." Не said: I find this is 
the seventh year in which I have had the privilege to propose this toast. 
Seven years ago the company was somewhat smaller, somewhat less im- 
portant, than it is to-day. We tben wished health and success to it, and, 
во far as we can вее, health and success has followed our wishes. We have 
now 968 exchanges working throughout the United Kingdom, and we have 
been engaged, as you know, not only during the past year, but for several 
years past, in remodelling our system without regard to cost, except on 
grounds of reasonable economy, in order to bring it in every respect entirely 
up to date, so that it may be second to none throughout the world. I am 
glad to say that great progress has been made in this direction during the 
past year, and out of our exchanges no less than 840 would compare 
with any exchanges in any part of the world. We are accustomed to a great 
deal of abuse as having the most inefficient and the most inadequate 
system to be found, but stil the year 1899 was a record year in 
the history of the compavy. We added to our list of subscribers 
no leas ttan 21,000 people, after allowing for those who, from one 
cause or another, had occasion to leave us—we had, I say, 21,000 
net, во to speak, added to our clientèle, so that now we have upwards 
of 176,000 subscribers. This number of subecribers to the telephone 
is equal to one in every 214 of the entire population of the United 
Kingdom, and that compares most favourably with almost any country in 
the world—it is certainly better than in the great countries of Europe. 
The figures I have now to give you are interesting. My millions are greater 
ia number than those of the Chancellor of the Exchequer. How many 
me:sages pass over these wires of ours? Last year we passed 617,000,000 
messages between people in the United Kingdom, and I thiuk some measure 
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of comparison may be found in this, that Her Majesty's Government passed 
over their wires, in the same period, 87,000,000 only of telegrams, including 
foreign telegrams. Now, one of the great charges made against the National 
Telephone Co. by what my friend Mr. Clay calls the uninformed—and I 
quite agree with him in that term is as to price. The messages passed 
over our wires have been sent at an average cost of 4d. each, whereas Her 
Majesty's Government has required for each of theirs 74d. These figures 
show tbat the most inadequate, the most inefficient service in this country 
—as we аге told it is—is nearly seven times in volume the service con- 
ducted by the State, and is certainly infinitely cheaper. There is one 
other subject I should like to say a few words upon, and tbat is 
with regard to the manner in which the Pcst Office is conducting 
the trunk service of the country. Do I put it too high gentlemen, 
when I eay that it is an inadequate service? I have, week by week, 
brought to me reports of all the district managers and superintendents 
with regard to the trunk delays which are taking place throughout 
the United Kingdom, and I say, without hesitation, that a very grave 
indictment can be framed against the Post Office for the manner in which 
the trunk service in this country is being carried out. I should be sorry 
to convey the impression that I am aiming my remarks at the personnel of 
the Post Office. It is not for me to say where the fault lies. The Post 
Office is a great department of tlie State, but behind the Post Office is 
another great department called the Treasury. Whether it is the fault of 
the Treasury in not finding the money, or the fault of the Post Office as a 
department, I do not know, but I am satisfied of this, that the personnel of 
the Post Office who are charged with thecarrying on of this service are the men 
who, before all others, are dissatisfied with things as they are at present, and 
во it is not them whom I am aiming at in the few remarks I have made on 
this matter. I find that throughout the United Kingdom delays are daily 
experienced of from half-an-hour to two hours in duration, and I вау this, 
that no trunk service is worthy of the name which requires a man to wait, 
upon an average, more than five minutes in order to have his message put 
through. Of course we must bow to the wisdom of Parliament, and I find 
that Parliament last year voted a sum of two millions of money to enable 
the Pcat Office to compete with ite poor, unfortunate licencee in London. I 
cannot help thinking, and this is my individual opinion only, that if that two 
millions, and two millions in addition, had been voted by Parliament to 
enable the Post Office to properly conduct the service which it bas under- 
taken it would have been very much better. I will not weary you longer. 
The toast I have to propose is that of The National Telephone Co." 
—the health of the company. I cannot see much sign of either mental or 
bodily decay. I ask you to drink to the continued health and strength of 
the National Telephone Co., and with the toast I have to couple the name of 
Sir Albert Rollit, M.P. | 

The toast having been enthu-.iastic.lly received, 

Sir ALBERT ROLLIT, M.P., said : Mr, Gaine, my lord and gentlemen, 
] feel it & very high honour to be called upon to respond for the company. 
I regret the absence of our cbairmau under there circumstances. - His 
silvery voice, his great eloquence, his wisdom in counsel, his strength in 
execution, all recall to my mind what is also suggested by the Greek name 
of the telephone, the many counselled Euphines, and I think the com- 
pany. owes to him a very great debt for that personal magnetism which he 
infuses into every gathering at which he is present. I alsoregret to-night 
that what my friend the chairman has referred to as the embodied “ vice” 
of the company is absent, and bas to be replaced by the personification of 
virtue in myaelf. Truly, gentlemen, no one takes more interest in the 
company than I do. Itis the one resource left to me for, at times, a 
little of that scientific thought which I at, one period studied at a distance 
under Lord Kelvin. I have played with electricity—it was the plaything of my 
boy hood have seen it iust during my life become, instead of something 
which men fear, that which they have made their slave. The lightnings 
now do our errand and our bidding ; they light our houses and are a 
source of power and energy for us in this world below ; they are & great 
source of traction, and some people say that in the telephone they are 
driven to distraction. Ithink that those who are assembled here, and 
who are daily brought into contact with this marvellous instrument, 
Bhould appreciate to the fullest extent the scientific character of the 
calling in which they are engaged, and when I see such men as 
Professor Thompson bere I cannot but express the hope that 
there are many who avail themselves of hia high teaching in London, 
and are induced to take a deep and great interest in science. Another 
absence that I note here to-night is one I deeply regret. At our 
previous gatherings we have always had Prof. Hughes, and when we 
speak of science we shall never forget, I think, that it was probably he 
who, tbrough the microphone, made the telephone a commercial and 
practical possibility. It requires some courage nowadays to respond for 
any company. Lord Coke said they had neither bodies to be kicked nor 
souls to be saved. Iam bound to say that the National Telephone Co. is, 
in this respect, no exception to therule of the learned Lord Coke, inasmuch 
as we get, not only. kicks and no halfpence at all, but not a quid for our 
many pro quos. The directors and officials of the company desire to 
consult, and it is our interest and duty to consult in every way the public 
convenience, It is for this reason we seek those underground privileges 
which are so constantly combatted by what I may call underground 
methode, and I would venture to suggest that now, under recent arrange- 
ments, we are more or less married to the State, through its trunk lines, 
that the more wiry twins we have as the result of that marriage the better 
it will be for everybody. I have spoken of the company and of the per- 
sonality of the directors, but what, after all, is a company? It ів a mere 
legal entity, a sort of incorporated impersonality. I should like to transfer 
from this incorporeal hereditament the thanks you have given to us to 
those who have done so much for the company—lI mean the staff, the 
loyalty and ability and energy and hard work of which have enabled you 
to propose the health of the company with the certainty that that health 
will be maintained. The directors do some things, and they do them to 


the best of their ability. Here is my friend, the chairman, our general 

er. loften think what the legal profession has lost in him and what 
the Telephone Co. has gained. I desire to acknowledge the great obli. 
gation under which the directors rest to Mr. Gaine. He is a man of 
breadth of view, of ability, and with determination in execution. Then, there 
is my friend, our secretary, Mr. Anns. Why, gentlemen, when we require 
figures to prove anything we always put the matter into the hands of 
Mr. Anns. Then, in Mr. Sinclair we have а most distinguished scientist— 
and, again, a gentleman who deserves from the directors the most publio 
acknowledgment of the ability with which he serves the company. I 
might mention many more—Mr. Goddard, with whom I am frequently 
brought into contact, and those who have charge of the districts, and 
others ; but I prefer to end by a general formula and say that when you 
drink the health of the company you drink in reality the health of the 
men who make the machinery of the company to go as excellently as it 
does go. е 2 

Мг. J. CHAMBERS, in proposing the toast of “ Our Guests,” said : Sir 
Albert Rollitt has reminded us that we miss to-night the face of one who, 
I believe, has been with us on all previous occasions at these our annual 
gatherings. The late Prof. Hughes devoted his life to science, and his 
memory will be kept green for a long time to come by electrical students, 
We have been always particularly fortunate in having the honour of the 
company of able and distinguished guests each year, and this year are by 
no means behindhand in that respect. We have with us men who have 
assisted and given of their best, not only for the development of electrical 
knowledge, but in many other directions for the good of mankind. We 
have with us Lord Kelvin, and I feel sure his lordship will not take it asa 
liberty if I refer to him as an old and greatly respected friend. He has 
been & friend to all electrical students, and to many others, but those of 
the National Telephone Co., who have had the privilege of personal 
communication with him, know how he has been always ready, in a kind, 
way, to give advice when asked. We have also Prof. Thompson with us. To 
him we are greatly indebted, and we are constantly referring to him, not 
personally, but we find him on our bookshelves, and when certain problema 
perplex us we go to him for their solution. We have other gentlemen 
with us who have done their share for the general good. I ask you to 
drink the health of “ Our Guests," coupled with the names of Lord Kelvin 
and Prof. Silvanus P. Thompson, 

The toast having been drunk with great heartiness, 

LORD KELVIN, who was warmly received, said: I feel it a great 
privilege and honour to be allowed to speak for the guests of the National 
Telephone Co. І feel it a large responsibility to express the thanks of all 
the guests present for all that they owe to our entertainers, but this 
burden to me is lightened by my friend and colleague, Professor Thompson, 
being associated with me in bearing it, and it allows me to feel that we 
may go beyond the guests of the National Telephone Co. of this eveniog 
and thank the company for the atill larger number of, I cannot say guests 
exactly, but grateful clients—clients who have daily experienced all the 
benefits that the National Telephone Co. confers upon Great Britain 
and Ireland. We have had some most interesting speeches to-night. We 
have even had a graceful and kindly tribute to the patience of the clienta of 
the company from one speaker when he alluded to them as being some- 
times driven to distraction. I must say that that is an experience not un- 
known to the users of the telephone, not merely in these islands, but 
throughout the civilised world, and a large part of the savage world, 
wherever the telephone is known. But who is to blame? If people would 
only make arrangements that somebody was at the telephone when called 
the complaints against the service would in ninety-nine cases out of a 
hundred be annulled. I read, to my astonishment, yesterday, in a report ^ 
of a discussion in the House of Commons a statement that the National 
Telephone service in Glasgow was very bad. I think it was stated that 
the service there was worse than anywhere else in these islands. A more 
splendid tribute to the work of the Telephone Company could scarcely be 
paid, because, as a matter of fact, it is a very good service indeed in 
Glasgow, and I challenge anyone to say that the distractions which have 
been referred to, in more than an exceedingly small proportion of the 
cases, depend on anything but the unbusiness-like arrangements 
of the persons using the telephone. In Glasgow they are not 
more unbusiness-like or less prudent and sensible than people in 
other parts of the world. I have experienced the same thing in 
Philadelphia and, more or less, in many parts of the United States; and 
I have heard a good many people who have experience of the telephone in 
Norway, Sweden, Denmark, and in France and Germany, say just the 
aame thing—that the telephone service is very good, but that the people 
who use it do not understand that they must know whether or not they 
have somebody or other at the other end, and if any delay, what the cause 
of it is. Twin wires will give great assistance, chiefly by helping you to 
hear the person you want to hear and not anybody else. In that respect 
the twin wire will be of very great value, and I think the same indication 
of the prosperity of a great orgapisation— biological organism—that it is 
very prolific in twins is sometimes an indication of good health in 
material prosperity and well-being. This company is at present 
very prolific in twins, and it is going to produce a vast number 
more within the next year. It is not only in Glasgow, with the, 
shall I say friendly, co-operation of the excellent Town Council, and 
in London, with the beneficent and sympathetic co-operation of the Post 
Office, that I believe there is a great and rising future for the Telephone 
Company. It will increase more and more witb, and perhaps because of, 
threatened opposition. Ido not like to be too optimistic, and certainly I 
cannot feel quite convinced that all the agitation for opposition is wholly 
in the public interest, and wholly in a spirit of friendliness to the company 
in the service of the public. I believe there is a certain leaven of the ugly side 
of human nature in what has been going on. I do not say that it is mere 
jealousy and dislike, and rivalry of an unkind nature that gives all the kicks 
which havebeen referred to. Sir Albert Rollit bas said that the company gets 
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more kicks than halfpence. If so, it must get 617,000,000 kicks per annum. 
The kicks are mere pin-pricks, and I believe the National Telephone Co. 
will emerge triumphantly from all the opposition, and that, if there 
should be a Parlismentary discussion on the same question 10 years hence, 
the company will be spoken of with admiration and respect even more 
than it is at present. And now I must do my duty by thanking you most 
warmly for the delightful evening we have had. 

Prof. SILVANUS P. THOMPSON who was also loudly cheered, said: 
Lord Kelvin has already responded for the guests who have shared your 
hoepitable board this evening and, therefore, I am relieved from making 
anything like a long speech. I presume that my having received an invi- 
tation to this dinner is due to the circumstance that I have the honour this 
year of holding the presidency of the Institution of Electrical Engineers. 
Therefore, in that representative character, I should like to say how glad I 
атп to have been bere and to have met face to face so many of our members in 
thegreatelectricalprofession. Iaminformedthatthenumberof thecompany's 
staff is somewhere between 10,000 and 11,000 persons. "That isa very 
large number, a very considerable fraction of the whole electrical industry 
of this country, and it adds to the estimation in which the electrical 
industry is held by the people at large to find that the telephone section of 
it has grown to such a large proportion. We have heard a note or two 
to-night of a suggestion that there are some things which are better 
managed by the company than by a department of the State, and, 
for my own part, it seems to me that, at the present time, that 
remark might be very well thought of in some other branches of the 
electrical profession than by yourselves. We are now in some danger 
of seeing private enterprise swamped by the ambitions, shall I 
say, of municipal authorities, local authorities, and of the depart- 
ments of State themselves. Well, I should be the last man in the world 
to suggest that municipalities had no rights, that the municipalities were 
not perfectly in their proper place in desiring to be prosperous and self- 
governing, and in desiring to be, toa large extent, locally independent, but I 
maintain that there is room for private enterprise, and we ehould be careful 
in so progressive a thing as the electrica] industry that we do not strangle 
or maim the chances of progress by too early putting enterprises under 
the wing of what we may call administrative bodies, Perhaps the 
threatenings which have been heard from time to time in the last few years 
with regard to the telephone service have not been without their influence 
upon the National Telephone Co, They have been, perhaps, a warning 
that things must be kept up to date, that matters must not be allowed 
to drift, and that the progress we see made in other countries must be 
equalled, if not surpassed in our own country; and surely that is so, 
for if the progress, the development, the perfection of instruments, the 
introduction of new improvements and new inventions were to be stultified 
by the maladministration of a company, then that company might just as 
well hand itself over and become a pure piece of Governmental adminis- 
tration. But so long as you have your individual capacity, and exist as au 
industrial enterprise, not fettered by red tape, it behoves you to be alive 
to the possibility of improvement. In the 10,000 or 11,000 members of 
your staff are not there many, possibly, poesessed of original ideas, men 
who can say what is wanted and suggest how to do it? Is not a 
company inore likely to take up improvements and push them forward 
than an administrative department of the Government! I venture to 
believe that the telephone industry can be improved by new inventions. 
Here we are only about 21 years old as a branch of the electrical 
industry. Here is this century closing aud the telephone industry 
developed to the extraordinary extent that we see to-day, and 
that in 21 years. I trust to live and be present at the next 21st 
occasion of the company's staff dinner. If that be so, what may 
we uot then expect to see? Among them many things yet to be 
attained. Wide is the field for invention, We have yet to realise the 
dream of speaking across the Atlantic—above the Atlantic or under the 
Atlantic—to America. When I think of all that has been done and may 
be done by the wise administration of a company like this to foster 
progress—the members of the electrical profession in all parte of the 
world are trying to do someting to surpass us, they are trying to make 
electrical inventions subserve national uses—when I think of all these 
things, surely I am entitled to hope that some of the future improvements 
and inventions will come from inside the National Telephone Go. I аш 
glad to be here and to have the opportunity of saying this to you, and I 
am glad to encourage you in the good progress which has been made during 
the past few yeara. Some people are, perhaps, a little afraid of new inven- 
tions. For my own part, I am glad to be young enough to rejoice in the 
chances of seeing something futher in the way of inventions and discoveries. 

Mr. T. A. PROUT, iu feeling terms, proposed a toast not iu the pro- 
gramme, Our Chairman, the General Manager,” whose fairness and kind- 
ness had endeared himself to all the staff, whose universal wish it was that 
he might be long blessed with the best of health to preside, not only over 
the business of the company, but at their festive gatherings. 

The toast was enthusiastically responded to. 

The CHAIRMAN, in responding, said: I am very proud, as I have said 
before, to he at the head of a staff such as the National Telephone Co. 
possesses. I believe it to be second to none, as I do not think that any 
great organisation, any company, possesses a better staff than does this 
company. I believe it is a loyal staff; and in the times that are, perhaps, 
before us, loyalty will be worth a great deal to the company. 

This terminated a very pleasant evening’s proceedings, and the large 
company shortly afterwards separated. 


The Prussian Academy of Science—Among the items 
included in the Prussian Budget is a sum of 7,800,000 marks, 
for the purchase of lands in Berlin, on which is to be erected 
a building for the Academy of Sciences and the Royal Library. 


PHYSICAL SOCIETY. 


An ordinary meeting was held, by the invitation of Sir Norman 
Lockyer, F. R.S., in the Solar Physics Observatory, South Kensington, 
Friday, April 27th, Mr. T. H. Blakesley, Vice-President, in the 
chair. 


Sir NORMAN LOCKYER gave 


“ A Short Account of the Physical Problems now being 
Investigated at the Solar Physics Observatory, and their 
Astronomical Application.” 


The chief work carried on at the observatory is the comparison of 
stellar spectra with spectra obtained from lights emitted by laboratory 
sources, The light from a star (or the sun) and from an arc (ora 
spark) are focussed alternately upon the slit of a spectroscope, and 
the two прсна are photographed side by side upon the same plate. 
The number of lines in the arc spectrum depends upon which part of 
the arc is focussed on the slit. The image of the centre is rich in 
lines; the image of the edge gives a few single lines. Changes in 
spectra are also dealt with. The thickening and thinning of lines 

epends upon several things. In the first place, it depends upon the 
density of the substance, and thus the hydrogen lines in the spectrum 
of Sirius are much broader than those in a Cygni, the уйго еп being 
denser in the former star. Changes may also be produced by varia- 
tions in quantity. A 2 reduction in the quantity of a substance 
0 y simplifies its spectrum, the longest line disappearing last. 

e motion of a luminous body to or from the spectroscope alters 
the wave length of the light emitted, and produces a shift in the 
lines of the spectrum. The amount of deviation is a measure of the 
velocity of approach. In the case of Nova Auriga» we have dark 
and bright lines of the same substance side by side. This shows that 
there are two bodies involved moving with different velocities, the 
one giving a radiation and the other an absorption spectrum. 
Another change in the lines depends upon temperature. In general, 
an increase in temperature produces a ter number of lines, a 
notable exception being sodium, which gives its full number of lines 
at the eae of an ordiaary Bunsen flame. The spectra of metals 
obtained from the arc and by sparking are often quite different. Those 
lines, which make theirappearance or are intensified in passing from the 
arc to the higher temperature of the spark, are known as enhanced lines. 
The comparison of stellar spectra with laboratory spectra is often 
easy. For instance, the presence of iron iu th» sun ani hydrogen in 
Sirius is easily seen. Several lines in the spectrum of Bellatrix have 
been shown to be due to helium, the position of the lines being 
exactly the same as those due to the gases from clevite. In many 
cases it is possible to build up the spectrum of a star from the spectra 
of its constituents taken at the proper temperature. For instance, the 
spectrum of у Orionis can be closely imitated by means of oxygen, 
nitrogen, and carbon together with the well-marked lines of hydrogen 
and helium. We can roughly estimate by the character of the 
spectra of stare, the а of those stars, and thus arrive at а 
stellar thermometry. Starting with a hot star like Bellatrix and 

sing through В Persei, y Lyrae, Sirius, Castor, Procyon to 

turus, a cold star, we have a gradual change in the character of 
the lines which appear in the spectrum of any constituent. The 
widening of the lines in the case of spectra of sun spots enables us to 
trace changes in temperature of the sun, and we can compare these 
temperature changes with a variety of terrestrial phenomena such as 
variation in latitude. The extraordinary number of lines exhibited 
7 many metals suggests that, what we are accustomed to call 
chemical elements are really complex bodies which are made up of 
simpler ones. Attempts have been made to build up the spectra o 
metals by superimposing eimple sets of lines upon one another. In 
many cases a great number of series would be required to represent 
things completely. In the case of hydrogen it would be necessary to 
have at least 27 series to give the structure spectrum only. Taking 
the atomic weight of hydrogen as unity, the atomic weight of the 
little masses which might give use to any one of the series would be 
about 00019. "This is of theorder of magnitude of the small bodies 
whose existence has been suggested by Prof. J. J. Thomson from his 
work on ions. 
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LEGAL INTELLIGENCE. 


(Continued from page 93). 


Chamberlain and Hookham v. the Corporation of Bradford. 


In the Chancery Division of the High Courts of Justice, on Tuesday, Mr 
Justice Farwell commenced the hearing of the action by which the plaintiffs, 
Messrs. Chamberlain and Hookham, seek to restrain the Mayor and 
Corporation of Bradford from infringing a patent for electric light meters 
held by Mr. Hookham, and numbered 4,225, of 1885. Mr. Moulton, Q.C., 
Mr. A. J. Walter, and Mr. Gray represented the plaintiffs ; and Mr. Cripps, 
Q.C., Mr. Bousfield, Q.C., aud Mr. Graham represented the defendant 
Corporation. 

Mr. MOULTON, in opening the case, said that the action was brought 
by the plaintiffs on letters patent No. 4,225,* of 1885 (twice amended), 
which were granted to Mr. George Hookham,t and the defendants were the 
Mayor and Corporation of Bradford. "The patent was for an electric meter 
—that wastosay,aninstrumept which registered the amount of electricenergy 
supplied on an electric lighting circuit to a house or to any other estab- 
lishment. This patent had stood the test already of an action before Mr. 
Justice Wille, who supported, and all the defences, conceivable and uncon- 
ceivable, were raised in the present case, including some which were decided 
by Mr. Justice Wills. He did not propose, in his opening, to deal particu- 
larly with those defences because he had the certificate of validity already, 
and he did not know on what particular portions of the defence his learned 
friends would rely. Many of the points raised were points of law, and on 
these this court would follow the decision ofa court of co-ordinate jurisdiction, 
The essence of a useful system of supply was that it should be kept at a 
uniform pressure, and well-managed companies kept their supply within 
one or two per cent. of the proper pressure. What he had to deal with 
was the measured quantity. “Quantity of electricity” was an idea 
which, although necessary for theoretical purposes, was most unbandy for 
practical life, and во they reckoned total quantity of electricity by the 
current running for an hour, and thereby took the standard of current. 
They reckoned it by ampere-hours—that was to say. the amount which 
one ampere would carry along in a whole hour. So far he had been 
dealing only with the current, and current told them very little about 
the amount of supply. Now, the Board of Trade unit was one of 1,000 
amperes at 1 volt pressure. If the standard pressure at which all these 
systems were worked was 100 volts, the Board of Trade unit corresponded 
to 10 ampere-hours at that pressure. They therefore had to measure the 
quantity supplied in ampere-hours. If they bad that they had an 
accurate measure of the energy that was passed in. Edison's electro- 
lytic meter worked very fairly, but only as a pioneer idea. There 
therefore remained a hopeful field for designing a proper meter. The 
learned counsel then explained to the Court a rough model of a dynamo. 
When the brushes were connected to & source of electric current. the 
armature tended to turn round, and the strength with which it tended to 
turn round depended clearly on the magnitude of the current which went 
into the armature. If they kept the outside magnet quite constant, and 
mneasured the twist to see how much it was attracted then they could get 
an indication of the current at the moment. The next step taken was for 
measuring the amount supplied over a long period. The twist was propor- 
tional to the current, and it was necessary to balance this twist by making 
the armature of the motor, in turning, do work against a resistance which 
increased with the speed of the meter until it balanced the twist. Some 
people bad employed paddles in a liquid for tbis resistance or brake, but 
true proportionality to the current was not attained by this means. This 
could be done by a copper disc rotating between the poles of a magnet, 
and such a brake was explained to the Court with the assistance of a model. 
Mr. Hookham was the first person who used the principles in the combina- 
tion now before the Court in such a manner as to make a practical meter, 
&nd that was practically the judgment of Mr. Justice Wills, He (Mr. 
Moulton) had pleaded on this subject before Mr. Justice Wills with some 
earnestness because when he had his first installation at hia own house he 
had found that his first account was 95 per cent. wrong. But, to proceed, 
the meter ought to start very willingly and with little force, otherwise 
there would be a supply which would not be recorded, and therefore it 
would not be accurate. The meter must also rapidly take up its steady 
rate. There must be little mechanical friction of the pivots because that 
would blur the accuracy of the registration. Mr. Hookham early recog- 
nised that what they had to do was to increase, as far as possible, the 
supremacy of electrical forces and diminish, as far as possible, the inter- 
fering forces. He was the first to discover how to produce a practical 
meter of this k nd, and the success of it had been very great indeed. His 
lordship had before him tbe meter exactly as it had been drawn in the 
specification. The principle was atill the same. Any changes were changes 
of detail or of greater perfection of workmanship, and the meters had won 
for themselves bigh estimation as exactly accurate registers of the total 
amount of electricity supplied. He would now have to refer to the provi- 
sional specification, because, notwithstanding the decision of Mr. Justice 
Wille, the question of disconformity was being raised by the defence in 
this case. 

Mr. CRIPPS said he did not raise disconformity in the ordinary sense of 
the term, but on the construction of claim 3, and in connection with that 
the provisional specification was important. | 

Mr. MOULTON then read portions of the provisional and complete 
specification, and, with the help of Mr. SWIN BURNE, explained to his 
Lordship the various parte of the meter on a model constructed by the 


eee 
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plaintiffs according to the specification. Mr. Moulton then read the claims 
from the specification. The first claim, he said, really claimed the type of 
meter now before the Court, and so it had been held by Mr. Justice Wills. 
The plaintiffs alleged the infringement by the defendants of that claim and 
of the third claim (in the amended patent). As to disconformity that 
only turned on the question of whether a man had put in a claim for one 
invention and produced another. Buta man bad time to improve upon 
the claim tbat he put in originally. He bad nine months during which 
to work out and improve upon what he claimed in bis provisional specifica- 
tion, The provisional specification was merely a kind of enlarged title. 
The title improvements in electricity meters might have become to be too 
vague, and something more definite n-iglit be wanted. The defendants 
sail that if having got this specification anyone went over the field of 
electrical literature and picked out a bit here and a bit there and a bit 
elsewhere they might tind possibly that people had previously held the 
ideas of Mr. Hookham. Well, that was very likely. But Mr. Hookham 
was the first to make a practical affair of this meter and had rightly 
claimed it. The Bradford Corporation in their character as electricity 
supply dealers were the defendants in this case, and he would produce now 
to his Lordehip one of tbe meters which they used. It looked very different 
from that of the plaintiffs. They had chosen the arrangement in which the 
current went through the field instead of the armature and they must have 
an armature which had a constant current. (Mr. Swinburne here again 
mounted to the Bench and explained the apparatus to his Lordship.) 

Mr. MOULTON, continuing, said that what the Bradford Corporation had 
done was that they taken the vertical spindle which his patent claimed. 
Their brake disc was revolving between the poles of two permanent 
magnets with large polar ends close together. The plaintiffs said that the 
Bradford Corporation instrument infringed both the first and the third 
claims for large and permanent magnets. Mr. Justice Wills had realised 
that Hookham was the first person to make a meter of this kind ; that he 
was justified in claiming it and although the question was very different it 
was only a variaut—only taking one of the alternators just as in this case 
the defendants were taking one of the alternatives set out in the 
specification. 

Mr. Justice FARWELL: But how far can you monopolise principles 
which are known ? 

Mr. MOULTON said they could not do so, bnt if one took certain 
principles and made a practical meter then he could claim for that and 
within that claim he was entitled to prevent another from infringing. 

Evidence was then called. 

Mr. GEORGE HOOKHAM, examined by Mr. Walter, said he had 
devoted a good deal of time to the study of electricity, and he vas 
the patentee of 4,225* of 1687, relating to this electric meter. At the 
time of his taking out that patent there were only two practical meters in 
use, or on the market (the Edison electrolytic and Aron) So far as he 
knew there was no meter of the character described in his specification. 
The meter which was before his Lordship (referred to throughout the case 
as G.H. 2) was constructed in accordance with the drawings in the specifi- 
cation. That was one of the firet meters constructed by him. The 
drawings were made from such a meter. (The Witness pointed out and 
explained to his Lordship the different portions and other devices of the 
machine). In order that the apparatus should meter correctly the field 
or armature had to be constant. In the apparatus in question whether 
constancy could be maintained depended upon the whole construction of 
the magnetic circuit. He found when he came to work on the subject that. 
he could get a powerful field with steel which was absolutely permanent. 
It was necessary to have a practically closed magnetic circuit. 

Mr. WALTER: May I put it that until you pointed out the conditions 
of a powerful permanent magnet such things had never before been made 
So far as I know they had not been made before nor the possibility of them 
believed in. | 

It is alleged that that specification is insufficient to enable a person to 
produce the required result. What is your view 1—1 think it is perfectly 
sufficient. 

Examination continued. 

He had sold a considerable number of the meters in the actual form 
described in the specification. So far as he knew they gave satisfaction as- 
meters of electricity. He did not think he had submitted that form of 
meter to the Board of Trade. 

Mr. WALTER: It is suggested that yourinvention is not new. So far 
as you know was your invention as described in the specification new at that. 
date ! —Yes, so far as I know. 

What is the nature of the current supplied upon the Bradford circuits 1— 
It is continuous or direct current at a constant, voltage between 200 and 
250 volts, but I am not sure. 

Cross-examined by Mr. Cripps. 

On the circuit such as the Bradford it made no difference whether it 
was a current meter or an energy meter. 

Mr. CRIPPS : When you have a current meter it is specially designed. 
not to take any notice of change of pressure !i— Oh no; it is not specially 
designed for that. It is designed on the assumption that changes of 
pressure need not be taken any notice of. 

Cross-examination continued. 

It was not quite true to say that if the potential varied at any time hia 
current meter would not chronicle it in any way. The object of the 
energy meter was to chronicle differences in pressure as well as differences 
in current, whereas his meter chronicled current only. In order to have a 
correct current meter, it was necessary to have an electromotor with oon- 
stant, or nearly constant, field. 

Assuming you want to measure variations in energy, it would be des- 
tructive to that to have an electro-motor with constant, or nearly constant, 
field ?—The Witness said that would be во. 

The WITNESS, continuing, said that be did not claim to have dis- 
covered eddy currents or the saturation of the magnets. He did discover 
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how to make a powerful and constant magnet. In 1887 witness took out 
a specification for an energy meter. It was subsequent to his specification 
for a current meter. 

Mr. CRIPPS ; Supposing the electromotive force did not vary, the only 
force they had to measure was the current force. But if you wanted to 
measure the electromotive force, the defendants’ meter would do it and 
yours would not ?—Yes ; that is so. 

Cross-examination continued. 

The defendants only passed the shunt currents through the commutator, 
and witness passed the whole current. He had permanent magnets. It 
was necessary to have the magnets powerful. The same form of magnet 
would be powerful whether it was applied to the motor or the brake. It 
depended upon the shape of the armature and the shape of the brake. In 
his case he had the armature and brake moving in the same field. 

Is not the form of magnet which you refer to in your specification the 
form known as the built up or compound magnet ?—I am not familiar with 
those names. 

Cross-examination continued. 

What he referred to was a magnet with added pole pieces. 

Mr. CRIPPS: Just look at the following passage in your specification : 
* In place of electromagnets, as described and represented, I prefer using 
for smaller installations permanent magnets, a number of bar magnets 
being substituted for the electromagnets represented in the drawings, 
though I may use magaeta of other shape or configuration.” Now, is not 
this model which I have got in my hands a model of what you call there 
a number of bar magnets with iron pole-pieces, which are represented by 
the black wood (handing the model to the witneas) ! 

The WITNESS: Yes. That would produce the result that mine 
produces. 

Cross-examination continued. 

No magnet of that form was used by the defendants. The defendants’ 
was another shape or configuration. The term “ pole pieces" used in his 
specification meant pole pieces, or added pole pieces, as distinct from the 
magnet itself. There was nothing in his specification which showed that 
he contemplated & magnet without an added pole piece. 

The WITNESS stated that the principle of having an electrical 
generating machine “ having a constant field and working on constant resiat- 
ance, or, stated generally, by any arrangement involving the motion 
of a conductor relatively to a magnetic field, the strength of the field 
being maintained constant and .the current in the conductor being 
proportional to the rate of rotation" had already been explained aud 
described by a great number of people. Tbe merit he claimed was applying 
the principle to the electric meter. His first claim was for an electricity 
meter for measuring currents, consisting of an electro-motor with constant 
field. For the purpose of measuring currents a constant field was neces- 

. If you wanted to measure energy, a constant field was destructive. 

Mr. CRIPPS : What I want to call your attention to is that there is no 
arrangement in the defendants’ meter which is anything like the arrange- 
ment that you have adopted in the motor part of it ?—I am afraid that is 
hardly for me, but if you ask me I should say it is covered. 

Cross-examination continued. 

The meter as used at Bradford had a practically constant field. 

Mr. CRIPPS: Do let us consider. Supposing there is a variation in 
energy, the meter would show it because the field would be inconstant ?— 


But if you have no variations in your electromotive force and do not 
want to measure it, then you might get the same result with one machine 
as with another ?—That is our case. 

But if you want to measure energy, and have to measure it, then the 
defendants’ field is a field machine and it is essential that it is inconstant ? 
The WITNESS : Yes, but Bradford does not want to measure energy. 

Now in order to get constancy of field you either have a saturated 
magnet ог a permanent magnet '—Yes, or I give a third method: “In 
electrical circuits in which the electromotive force is practically constant 
this degree of saturation in electro-magnets is not essential.” Then I go 
on to say wbat I prefer. 

Cross- examination continued. 

So far as the defendants are concerned in connection with the motor 
part of their machine they neither had à saturated magnet nor a perma- 
nent magnet. He could not agree that they had no device whatever for 
obtaining a constant field. Bradford took the device of putting it upon a 
constant-pressure circuit; the meter itself, he agreed, had no euch 
devices. 

I am taking the meter itself ’—But you see we only attacked it where 
used at Bradford where the field is practically constant. 

Cross-examination continued. 

An electric brake with a permanent magnet was in no sense new at this 
time. He knew of a case where a disc was used witb an electro-magnet 
brake, but he did not remember one with the permanent magnet. 

The witness was next questioned as to Siemens’ energy measurer.t The 
brake power there was given by a fan revolving in some fluid. There was 
а series motor ia connection with that fan. 

I am putting to you that the motor there, as far as the motor is 
concerned, is exactly the same as the defendants’—there is no difference ? 
—Yea. I believe that is so. 

Mr. CRIPPS: Could not anyone taking Siemens’ energy measurer and 
putting in the electric brake for the fan have produced an energy motor 
like the defendants ?—Well, apparently Siemens could not. Of course it 
seems easy when it is done. | 

I put it to you: Was not the practical difficulty simply the invention 
of a suitable form of commutator !—Oh, dear no. Certainly not; there 
were other difficulties. 


t Described by M. Deprez in the Lumière Electrique, Vol. II. (1884), 
pp. 223 and 224. For an abstract of this article see p. 103 of this issue. 


Your attention has been called to Ayrton and Реггу.ї Now I put it to 
you that every feature in the defendants’ energy meter is found in Ayrton 
and Perry, and the only difficulty that Ayrton and Perry did not get over 
was the friction point ?—I should say that almost every possible form is 
mentioned іп Ayrton and Perry, avd of course the defendants make а 
selection, but I think it has almost logically exhausted all the possible 
forms in theory. 

The WITNESS stated that he took exception to the learned counsel 
speaking of the Ayrton and Perry meter. There was no Ayrton and Perry 
meter. i 

Then take the Ayrton and Perry specification. Does not that describe 
everything that is necessary and describe it accurately for the energy 
meter, except that it does not show a way of getting over friction? I 
should have read it through from that point of view. I do not remember 
that it shows how to get the constant field from the brake in practicable 
form. Ido not remember that, but that is the first point that occurs to me. 

I am putting to you that in Ayrton and Perry you find everything that 
we have in the defendants’ meter, except they did not get over the diff- 
culty of friction which has been got over in the defendants’ meter !—You 
find a sort of suggestion of everything. I do not think you find anything 
that helps you towards making a meter, except a bare theory of the 
Foucault brake, which of course was a great thing to point out from the 
point of view of theory, I am not diminishing from the value of that from 
the point of view theory, but it did not help people to make a meter. 

Cross-examination continued : 

Speaking from momory he should have said that in 1887 Ferranti's was 
hardly & practical meter. 

Shown Munro's specificationt, WITNESS said that as regarded the 
theory of a meter, apart from the point of constancy of pressure, 
the theory was in that specification, but there was & great absence of 
detail. It did not even refer to the element of friction as a disturbing 
element, and probably the patentee there did not know of it at the time. 
The friction in the instrument, which was made under that specification, 
was fifty times greater than in his (Mr. Hookham's) meter. 

Questioned as to Handford's ( Edison)S specification, WITNESS said that 
as regarded the motor part of that, the principle was the same as his. 

Mr. BOUSFIELD: That is to say that you have to Fave a suitable 
electro-motor rotating in a constant field ?—I do not see any provision for 
procuring a constant field. He believed that Handford wanted to have a 
constant field. So far as he had a constant field he would have the driving 
force proportionate to the current. 

The WITNESS stated that the brake portion in Handford was quite 
different to his. 

Mr. BOUSFIELD then referred witness to an American specification of 
Weston. This he said was a current indicator, and instead of metering 
ampere-hours, it indicated by a pointer the number of amperes passing at 
the moment. There was a little cup in the middle in mercury. Instead 
of the current being able to rotate that cup continuously, it was only able 
to turn it until the resistance created by a spring was sufficient to balance 
the turning force of the current. For that he wanted a highly constant 
field. In a second specification of Weston's there was what was called an 
electrical meter, and his plan of measuring the current passing was to 
cause a flow of mercury from one vessel to another. In order to 
get that he wanted to have a powerful and constant magnetic field. 
The witness added that a motor with an armature working in a constant 
field was not his (witnese's) invention. That was found in two or three 
of the prior apparatus. Weston had the idea of large pole pieces closely 
fronting, and the idea of winding his electro-magnets so that they were 
saturated. It was true that Handford wanted a constant field. His 
objection was that the winding such as Handford had shown would not 
give him a constant field. 

Supposing I wanted to make a Handford meter, and for the purpose of 
getting the field constant I wind the magnets to saturation, thereby 
simply using the knowledge open to the world, and outside my specitica- 
tion, do you say that your second claim would prevent my doing that ? 

The WITNESS replied that he did not think the saturation had 
occurred to this patentee. He thought it was a question of mere law. 
As a matter of fact he did think that his second claim would prevent it. 

Mr. BOUSFIELD asked the witness what he thought would be the 
result if he took a Siemen’s energy meter with a disc and used a known 
magnet to brake it ! 

The WITNESS replied that if it turned out,to have a constant and 
powerful field substantially in the way or according to the instructions he 
gave, he should say it would be an infringement. 

Mr. BOUSFIELD: Here is a known type of magnet, and it turns out 
to be strong enough and constant enough to do it. You say it comes 
within what you taught the world! — Ves, that is what I say. 

Cross-examination continued. 

There was no instruction in Deprez for producing an absolutely and 
powerful magnet. He thought there was a great deal in putting the pole- 
pieces close together. To preserve the strength of a magnet it was neces- 
sary to keep the magnetic circuit closed. The closer the poles of a magnet 
were together the more complete was the magnetic circuit, and the less 
loss took place.—That was common knowledge. 

In answer to his lordship, Mr. BOUSFIELD said that the defendants 
case was that magnets of the dimensions of the plaintiffs’ were used for 
similar purposes before date of plaintiffs’ specification. 

Mr. BOUSFIELD said that the makers of the defendants’ meters had 
had considerable research as to the different and best processes of manu- 
facture for the magnets. They relied upon the ageing process for the 
purpose of getting the magnets constant. They had them magnetised up 
to the highest point. Then they were put on some rotating instrument 
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Which passed through boiling water and out of it again and again. That 
let down the magnetism some 15 per cent. In the ageing process the plain- 
-tiffs found that they got the magnets practically constant. (To the 
Witness). In doing that we are not borrowing from anybody. 

The WITNESS : No; on the coutrary, I think you are doing what is 
absolutely unnecessary. I have had very large experience in this subject. 

Mr. BOUSFIELD: Is it possible to make a meter for alternating 
-currents according to the description given in your specification ?—I 
‘think so. 

The WITNESS added that he had never made a meter for alternating 
currents according to this specification. He could make such a machine on 
.another plan, and more cheaply. 

Mr. BOUSFIELD: I put it to you that there is no sufficient description 
here, combined with the common knowledge at the date, to enable you to 
make an alternating meter which would work *—Yes, certainly it would. 

"Take a Siemens meter, and put on a brake disc, and if you follow my 
-directions you well have a perfectly suitable meter for alternating current. 
Do that, and the thing is done. 

Mr. FLETCHER MOULTON re-examined the witness, dealing first 
with junior specifications. There were, he said, two classes of meters, 
those which measured current and those which measured total power. 

A spur wheel can be used for measuring current, can it not ?—If I 
understand properly what a spur wheel is, it would have no break at all. 

Suppose you have a spring applied to resist rotation, then Monro's 
Apparatus is capable of indicating current ?— Witness agreed. That could 
be done either by a spur wheel or a disc. That was, however, a case of 
indicating current, not adding up supply. 

In reply to the judge, the learned counsel said he was suggesting that 
Monro was dealing with an indicator of current, and not with & meter 


At all. 

WITNESS explained that the angle through which the wheel was turned 
was a measure of the current passing at the moment. 

Mr. Justice FARWELL suggested that it would be better to take this 

evidence from an expert, which the witness did not represent himself +o be. 

In further examination, the WITNESS said that neither Monro, 

Handford, Ayrton and Perry, nor the two Weston’s specifications, would 
-have enabled persons in their day to make a practical meter. He did not 
think that Jamin's paper would put people in the way of making constant 
-strong magnets, such as he himself referred to. For suitability for use in 
a meter the union of constancy and power was necessary. To the best of 
his knowledge, no one had before pointed out how suitable permanent 
magnets for an effective meter could be obtained. In his own specification 
he might have two magnete, of which one was strongly magnetised and the 
other not so strongly magnetised. With regard to reveraal of function of 
the armature and the field it was, generally speaking, quite possible to 
take your choice whether, you had the current through the field or 
through the armature. 

Does that apply to a circuit of constant potential, such aa au electric 
light circuit? Is there then any difficulty in using either! No. 

WITNESS considered that in the case of a current which would vary 
greatly, the small current would be through the armature. In that case 
the saturation would be of the stationary part. Apart from the cost of 
energy there would be no difficulty in that at all. Supposing for any 
reason it was desired to get saturation in the working part it was by no 
means impracticable. A person reading the Hookham specification would, 
he believed, be able to do it if he chose to. 

Mr. MOULTON intimated that he would only examine the witness on 
a few points, and the others would be taken in detail from subsequent 
«witnesses. 

The WITNESS declared that Ayrton and Perry had not within his 
knowledge made a meter at the time of witness's publication. 

How many years was it before they succeeded !—One of them, Prof. 
Perry, made a meter I think in 1890. 

WITNESS said that in the same year he took out a specification for an 
energy motor, but that was before the publication of hia firat specification. 
"The two were convenient, and were at the same time in the Patent 
"Office. 

In regard to the infringing meter, was it an infringement inasmuch as 
the current passing through the armature is with a constant potential !— 
Yea. There was a shunt coil in the field. A little current ran through 
that quite independent of the lamp circuit. 

So there is a complete motor apart from the lamp circuit ! —Certainly. 

If, said the WITNESS, in order to get à good contact so as to have no 
resistance at the commutator brush you had excessive pressure, that gave 
friction. It was so important to get good contact that it bad to be sought, 
even though it gave friction. He could not see that it made any difference 
whether the pole pieces were cast in one or joined on. His original meter 
was a practical meter in its time, and not surpassed in accuracy by any 
motor meter, though surpassed by the Edison deposit meter, and possibly 
by the Aron meter, which worked by clockwork, but not by any self- 
containing meter. 

Mr. JAMES SWINBURNE, examined by Mr. Walter, was the next 
witness He said the importance of meters was fully realised long before 
1887, though actual demands for instruments were small. As early as 1884, 
inventors were endeavouring to find а meter. The essential requirements 
of a meter were that it would measure electric energy, or in practice the 
electric current ; it must have a proper range, and of course be accurate 
throughout that range. It was useless having a meter which was useful 
for ten lamps and useless beyond 12 lamps, and the meter must start with 
опе lamp. In those days there was difficulty in getting a meter which 
would start with one lamp when there was a large installation. As 
regards the use of magnets, he knew of no one before Hookham who 
designed permanent strong magnete, although fairly strong and fairly 
permanent magnets might be found in various places. Hookham’s use of 
mercury he thought was new. Mr. Hookham was right in pointing out 


the advantage of having a constant field, and, if he might respectfully say 


80, took a very intelligent means of carrying it out. ; 

Do you know what meters were, in fact, in existence at the date of 
Hookham’s specification ?—Ferranti’s ; I remember working at his meter 
from 1884 onwards, І do not know whether the Aron meter was at work 
at this time. I do not think there was any meter in actual use. 

There was the Edison deposit meter. That, said the WITNESS, was not 
in use in this country, though in extensive uae in the United States. The 
Ferranti meter was not of the Hookham type at all. The motor part 
should have followed the square law, and the brake part of it ought to 
have followed the square law, but neither followed any law accurately. 
Ferranti's meter had a fairly good range. It worked on entirely different. 
lines thau Hookham's meter. 

The witness was taken seriatim through the specifications prior to 
Hookham's. Munro employed a Barlow's wheel. There was nothing in 
his Paper to show that he knew anything about the action of a brake. 
Munro, in his opinion, did not teach anything as regards the operation of 
a meter, and would not enable a person to produce a practical meter. 
Ayrton and Perry pointed out the use for a meter of a motor, and their 
specification gave a full explanation of the theory of what he would 
call a etraight line meter, but it did not carry the matter beyond theory. 

I think we learnt from the patentees in the witness box at the last trial 
that they had not produced a practical meter !—We did hear something of 
the kind, I believe. 

In your view would this enable anyone to make a practical meter on the 
lines laid down ?—I do not think it is necessary to go into hypothesis ab 
all; it did not. There is not enough disclosed. | 

As regards Handford's specifiation, the WITNESS said he found no 
instructions given respecting the saturation of the magnets. It taught the 
manufacturer of a meter nothing.  Abel's specification was not for an 
ampere-hour meter, but was a meter recording the flow of current at 
any particular moment. This gave no indication as to the strong 
magnetisation of the magnet. Yeatman’s specification of 1885 con- 
cerned the motor only, and not the brake. and told nothing about the 
brake. It did not teach the world how to manufacture a meter that would 
mete. Weston had got the]field-magnets. It did not teach Hookham's 
invention ; of course, it went in that direction, but, in fact, the know- 
ledge was not Weston’s. It was common knowledge at that date that 
saturated field-magnets could be used as instruments. Weston, in his 
other specification of 1885, might have had a pious wish to obtain an 
ampere-hour meter, but it did not work. The apparatus would not work 
at all unless it hada very considerable current passing. As regards meter 
construction, it contained nothing to lead anyone to a tuccessful meter. 

Constancy of field had been used in measuring instruments before, but 
not in meters ?— Yes. 

WITNESS said Siemens had suggested for purposes of a brake a device of 
fluid friction. Deprez gave to the world nothing more as to the construc- 
tional part than Ayrton and Perry ; no direction as to how the strength 
and permanence of the magnets should be obtained. Deprez did not 
disclose plaintiff's invention. "There was nothing to be learnt from Rankin 
and Siemen with reference to powerful constant magaets. In his opinion 
the researches of Jarmin did not disclose the Hookham invention. He also 
thought that Dredge's specification did not disclose Hookham's invention, 
He was acquainted with the meter used at Bradford. The motor was a 
straight line motor, and the brake a straight line brake—permanent magnets 
from permanent magnets—It followed the straight line law and gave 
strength and constancy to the field. That followed in his view the instruc- 
tion indicated by Mr. Hookham. At Bradford there was a constant pressure 
supply upon the mains used at Bradford ; the character of the field would 
be constant, and the little auxiliary force would be constant. The meter 
could not work properly without a constant field. The meter in use at 
Bradford measured ampere-hours. 

This closed Wednesday's proceedings. 

Yesterday Mr. Swinburne was cross-examined bv Mr. Cripps, aud .as 
a third witness for the plaintiffs Mr. Dugald Clerk was called. After he 
had been examined by Mr. Walter and cross-examined by Mr. Grabam, 
Mr. FLETCHER MOULTON said that he had Prof. Boys in Court, but as 
he had already called three witnesses he did not wish unvecessarily to 
increase the bulk of the evidence, and asked whether the defendants on 
their side would limit their evidence to three witnesses. Mr. Cripps, how- 
ever, would give no such undertaking. | 

Mr. WALTER then read the verbatim report of Mr. Justice Wills’ judg- 
ment in the case of Chamberlain and Hookham v. Johnson and Phillips (see 
The Electrician, Vol. XXXVIIL, p. 839) in which the validity of the 
Hookham patent was upheld. This closed the plaintiffs’ case. 

Mr. CRIPPS then opened the case for the defence, and was speaking 
when the Court adjourned. A full report of yesterday's proceedings will 
be iucluded in our next iasue. ‹ 


We give below ап abstract of the Hookham patent, No. 4,225 of 
the year 1887, which is alleged to have bsen infringed. 

An interestiog point, though it may have no direct bearing on the case, 
is that the patent which was applied for in March, 1887, has been amended 
twice by the patentee during its life; once in 1889, and then again in 
1895. To show where the alterations have been made we print the 
first additions between asterisks, the later additions in italica, and the 
corresponding deletions in square bracketa. 

The title of the patent is “Improvements in Electricity Meters, Parts 
of which Improvements are applicable to Dgnamo-Eiectric Generators 
and Motora.” 

The PROVISIONAL SPECIFICATION is as follows : 

“* My invention consists of the improvements hereinafter «described in 
electricity meters, parts of the said improvements a3 hereinafter pointed 
out being also applicable to dynamo electric generators and motors. I 
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will describe my invention as applied to an electricity meter. My said 
electricity meter consists essentially of an electro motor with constant or 
nearly constant field, the armature carrying the current to be metered and 
an electric brake, consisting of a mass of metal in the form of a disc, 
cylinder or other figure of rotation rotating in a magnetic field in such a 
manner as to have ‘‘ eddy " or so-called “ Foucault " currents generated in 
it.. When all other work done by the motor is negligible compared with 
that done against eddy currents the speed of rotation of its armature 
is directly proportional to the armature current. 

“The electro motor may be of any convenient kind or form.t It may, 
for instance have a drum, ring, or disc armature. Or it may consist of a 
simple solid disc or cylinder rotating between magnetic poles. In the 
latter case, however, I prefer tot use two thicknesses of metal in the disc 
or cylinder, the one carrying the current to be measured to be insulated 
from the other except near the centre. And in order to copfiue the 
current to a narrow field the said disc or cylinder may be slit in directions 
at right angles to the motion in the field, or instead of a disc or cylinder 
so alit insulated wire or metal strips may be used. 

The electric brake may be formed by the armature itself or it may be 
attached to the armature ao as to rotate in the same field, or it may be 
independent of the armature and rotate in a separate field or a separate 
brake may be used in addition to an armature brake. In order that other 
work done by the motor may be very small compared with the work done 
on the electric brake, special means to reduce friction are adopted. If the 
axis of the motor armature is horizontal the spindle is supported on 
friction$ wheels and if vertical or nearly vertical on hardened points, and 
in both cases I use mercury contacts or commutators where practicable. 

: “Tf the spindle of the motor is horizontal, I form a double|| commu- 
tator, consisting of two seta of insulated spokes or projections placed side 
by side, each set dipping into a mercury trough, the mercury troughs 
being connected, one with each terminal of the machine. Each commu- 
tator spoke is put in connection with the one opposite to it on the other 
half of the double commutator, so that the mercury troughs, though both 
on the same side, act as ordinary brushes act when placed on opposite 
sides of the commutator. If the spindle is vertical, I take the advantage 
of the high eurface tension of mercury in virtue of wbich it may be made 
to stand above the level of the vessel containing it. The ends of wires or 
metallic strips from the vertical armature can thus cut the mercury with- 
out touching the vessel. 

“ When I ute a motor consisting of а simple solid disc or cylinder, I may, 
in order to economise magnetising force, corrugate the disc or cylinder in 
concentric rings, and form the magnet poles to correspond in a manner 
analagous to that described in the provisional specification of the 
application for patent made by me on January 6, 1887, No. 187, and 
thereby not only lessen the resistance of the non-magnetic space, but in 
this case also increase the efficiency of the driving current. 

- “Tf in any case it is found impracticable to render friction or other dis- 
turbing causes inappreciable I may ' compound-wind' the magnets of the 
motor, or if they are separate, of the electric brake, or botb. 

In cases where iron is used in the armature or the electric brake, I may 
во dispose the magnets as to counteract gravity, and thereby lessen fric- 
tiop, or if the spindle is vertical I form it of iron, and place it in the axis 
of a solenoid having a similar action. 

- “ For alternating currents the magnet cores, and if of iron the armature 
core, must must be be finely divided into wires or metal strips. 

“The revolutions of the meter are registered by means of counting 
apparatus of an ordinary type. 

The double commutator, and the corrugation of the disc or cylinder 
hereinbefore described, are applicable to dynamo electric generators and 
motors.” 

The commencement of the COMPLETE SPECIFICATION is identical with the 
first four paragraphs above (to the word vessel), except for the slight 
alterations mentioned in footnotes.’ It continues: 

“ When I use a motor consisting of a simple solid disc or cylinder I may, 
in order to economise magnetising force, corrugate the disc or cylinder in 
concentric rings, and form the magnet poles to correspond, and thereby 
hot only 12855 the resistance of the ron - magnetic space, but also increase 
the efficiency of the driving current. If in any case it is found impracti- 
cable to render friction or other disturbing causes inappreciable, I may 
‘compound-wind’ the magnets or armature of the motor, or, if it is 
separate, of the electric brake. 

In cases where iron is used in the armature or the electric brake, I may 
во dispose the magnets as to counteract or partially counteract gravity, and 
thereby lessen friction. For alternating currents the magnet cores, and, if 
of iron, the armature core, must be finely divided into wires'or metal strips. 

“The rotations of the axis of the armature of the meter are registered by 
means of counting apparatus of an ordinary type. 

“The double commutator and the corrugation of the disc or cylinder and 
pole pieces hereinbefore described аге applicable to dynamo electric 
generators aud motors.“ 


The way in which the “said invention is to be performed is next 
described, with reference to drawings. The armature consists of a series 
of metallic sectors, making up a circular disc with radial slits, the sectors 
being insulated from one another by these slits. These sectors do not 
extend to the axis of the machine. They are carried by a circular disc 
which is mounted on the axis, and constitutes the brake referred to above ; 
but the sectors are insulated from this disc. The method of interconnect- 
ing these sectors is next explained ; and then the commutator and the 
mercury troughs, in order to avoid the friction of a brush or spring upon 


t The complete specification has “ of any of the ordinary forms now in 
use." 

t The complete specification has “ may " instead of “ prefer to." 

8 Anti- friction in the complete specification. 
^ | The complete specification has double or divided." 


the two opposite sectors and to effect the transmission of the current, 
through mercury which is practically frictionless.” 

The specification continues: If for any reason I desire to make the 
axis of the meter vertical, I may make use of the high surface tent ion of 
mercury to form a nearly frictionless commutator by means of two cisterns 
of mercury, filled во completely that the surface of the mercury at a little 
distance from tbe aide of the vessel stands higher than the edge of the 
vessel. In such case the segments of the commutator will revolve horizon- 
tally, and then the commutator need not be divided, but may consist of 
horizontal sectors moving in one horizontal plane." 

The Foucault brake is then described as follows :— 

„The brake consists of a metallic disc, b, preferably of copper, fixed on 
the axis a, and consequently rotating with it. As the said diec ^ travels 
between the pole-pieces f, g, electric currents (commonly known as eddy 
or Foucault currents) are generated in the said disc b, the resistance they 
cause to the motion of the disc being proportional to its velocity. It is of 
importance to increase as far as poesible the magnitude of these eddy 
currents. In order to do this I form the pole-pieces f and g with grooves. 
in them radial or nearly radial to the axis of rotation of the armature, as 
shown in Figs. 1, 2, and 3. The eaid grooves increase the retarding action 
of the brake disc b They may be either made in both of the pole-pieces 
f and g, as shown, or only in the pole.piece f nearest the brake disc b. 
Though these grooves are advantageous, they are not essential, as both the 
pole-pieces may be without grooves." 

Next, the method of reducing the friction of the axis on its bearings by 
an arrangement of “anti-friction wheels and adjuncta" ia described. 
Methods of standardising the meter by varying the resistance of the 
shunt-circuit, or by using a bar of iron to partially short-circuit the 
magnetic field, are mentioned ; and it is added that the latter idea is 
applicable when permanent magnets are used. 

The inventor does not limit himself to the use of an armature divide d 
into sectors, as a continuous disc may be employed in which the current 
travels only between the axis and periphery. The latter arrangement, he 
says, although inferior in sensitiveness to the former, may be conveniently 
employed when heavy curreuts are to be measured. "The specification 
then goes on :— 

“In the meter described and represented the main current passes 
through the armature and the shunt through the field magnet, but similar 


| results may be obtained by reversing this arrangement, in which case the 


use of iron in the armature is preferable. 

In order to enable the meter to measure current the field must be 
constant, or elee the armature must be of constant magnetic power, and 
the current to be measured must in such latter case pass round the field 
magnets. To obtain this constancy in electro-magneta they must be 
eaturated, and the magnetising force and the dimensions of the core must 
be so proportioned as to secure thie. The constancy of the field in which 
the brake moves (in the caee in which it moves in a separate field) may be 
secured in an analogous way. In electrical circuits in which the electro- 
motive force is practically constant this degree of saturation in electro- 
magnets is not essential." But I prefer to bave as field magnets both of 
the electro motor and of the brake permanent msgnets. as they can be 
made to be very powerful and very constant by the tollowing meens. 

In place of electromagnets as described and represented I prefer using 
for smaller installations permanent magnets, a number of bar inagnets 
being substituted for the electromagnet represented in the dra wings, 
though I may use magnets of other shape or configuration ; but in ail 
cases in which I use permanent magnets whether for the field of the motor, 
or of the brake, the pole-pieces should have their surfaces very іагре com- 
pared with their distance apart as represented in the drawings, so as to 
form а narrow slit in which the disc armature revolves. When this is 
done the permanent magnets are practically conetant, and this arrange 
ment is essential to the constancy ot permanent magnets unlees the disc is 
of iron, which is objectionable on other grounds. The power and constancy 
of these permanent magnets are increased by magnetising them when in 
position, which is easily done by wrapping wire round them and passing 
a powerful current through the coil so formed. I prefer to make the ratio 
between the area of the pole-pieces and the distance apart of the said pole- 
pieces at least 70 times as great as the ratio between the sectional area of 
the steel magnets and the length of the said magnets“s . 
Although I bave described only that form of electric brake which I prefer 
to employ, yet I do not limit myeelf to that form, as it may be replaced by 
any electrical generating machine having a constant field and working on 
conetant resistance, or stated generally by any arrangement involving the 
motion of a conductor relatively to a magnetic field, the strength of the 
field being maintained constant, and the current in the conductor being. 
proportional to the rate of rotation. The armature itself may be made 
to act as an efficient brake, and the brake disc dispensed with by making 
the eectors of thick copper and of considerable breadth as compared with 
the teeth or projections of the pole-pieces. Although I prefer generally to 
use only one pair of poles, I may use a second pair of similar poles sym- 
metrically disposed on the opposite side of the axis. 

The following are the claims, the amendments being shown as stated 
above :— 

First.—An electricity meter for measuring currents consisting of аһ 
electromotor with constant field arranged substantially as hereinbefore 
described and illustrated in the accompanying drawings, the said electro- 
motor being combined with an electric brake also moving in & constant or 
nearly constant field, preferably the same field as that in which the arma- 
ture rotates, substantially as herein described and illustrated in the 
accompanying drawings. 

(Secondly, Compensating for magnetic drag or friction, or both, by 
compound winding either the armature or the magnets. | 

[Thirdly] Secondly-—In electricity meters the obtaining a constant field 
either for the brake or the armature or both by the use of electromagnets 
of such construction and dimensions that they become saturated while in 
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use in circuits of the kind for which they are designed, substantially as 
herein described. R \ 
[Fourthly] ZAérdly.—In electricity meters the use, for the purpose of 
procuring a “powerful and* constant magnetic field, of permanent magnets 
arranged as described, with very large polar surfaces closely fronting each 
other “so as to form a narrow slit in which the disc armature revolves*, 
whether the same be magnetised in position or otherwise, and the means 
described for regulating the eame when or if necessary, substantially as 
‘herein described and in part illustrated in the accompanying drawings. 
(Fifthly] Fourthly.-—In electricity meters the construction and arrange- 
ment of parts forming a divided commutator making contact by means of 
mercury placed in insulated vessels substantially as hereinbefore described 
and illustrated in the accompanying drawings, and the use of the divided 
commutator in and in connection with dynamo machines or electromotors 
as described. 


(Sixthly] Fifthly.—The construction and arrangement of parts forming 


а commutator making contact by means of mercury placed in insulated 


vessels, the axis of revolution of the commutator being vertical substan- 
tially as herein described. 


(Seventhly] Sizxthly.—Making grooves in the pole-pieces of the electro- 


magnet or permanent magnet of an electricity meter for the purpose of 
increasing the action of the brake substantially as hereinbefore described 


and illustrated in the accompanying drawings. . 
[Eighthly) Seventhly.—The method hereinbefore described aud illus- 


trated in the accompanying drawings of combining the disc armature or 


insulated sectors with the continuous disc constituting the brake. A 

[Ninthly] EigAthly.—The arrangement aud, combination of parta, herein- 
before described and illustrated in the accompanyivg drawings, for diminish- 
ing the friction of the rotating axis of the meter in its bearings. — 

[Tentbly] Ninthly.—An electricity meter, constructed substantially as 
herein described and illustrated in the accompanying drawings. | 

The original form of Hookham meter was described and illustrated in 
The Electrician, Vol. XXIL, p. 569; a later pattern was described in 
Vol. XXXIL, p. 220; and a short description of the 1897 pattern will be 
found in Vol. XXXVIII., p. 405. 

The Thompson integrating wattmeter, which is the alleged infringement 
when in use on the mains of the Bradford Corporation, ia a motor meter 
with a Foucault brake. The field coils carry the main current going to the 

lamps, and the armature, drum-wound on an ironless core, forms part of 
the shunt or pressure circuit. 'To overcome the solid friction, two fixed 
coils, auxiliaries to the field, are also connected permanently in the pressure 
circuit, and an inactive non-inductive resistance is added to bring up the 
resistance to the desired amount. Current ia led to the armature through 
silver brushes resting against a silver commutator. An illustration of the 
meter, and a more complete description of it, will be found in Mr. Ricks’ 
1897 B.A. Paper, The Electrician, Vol. XXXIX., p. 574. 

Among the alleged anticipations referred to in the evidence is an early 
Ayrton and Perry patent (No. 2,642 of 1832), “ Contrivances for Reg stering 
the Amount of Work given Electrically to any part of an Electric Circuit 
in a given time.“ The following is an extract from the lat'er :— 

“If now the only work dove by the motor is done in overcoming fluid 
friction, or in causing magnets to revolve in front of metallic plates such 
as copper, or as in Arago's disc experiments, in all these cases the forces 
resisting motion are proportional to the velocity, and it is obvious that the 

number of revolutions made by the motor in any time is proportional to 
` the electrical energy given to the circuit in that time." 

The firat claim in this specification runs as follows :— 

In measuring the total amount of energy given to an electrical circuit, 
the use of an electrometer whoee fixed and movable parts have soft iron 
or else non-magnetic cores, wound respectively with a coil or coils of small 
resistance, through which the main current of the circuit passes, and a 
coil or coils of high resistance, through which passes a current proportional to 
the differences of potentials at the ends of the circuit in question, the motion 
of the motor being resisted by vanes immersed in a fluid or by any other 
resistance which is proportional to the velocity substantially as described. 

The following is an extract from an early patent of John Monro for 
“ Improvements in Electric Light and Power Apparatus (No. 1,626, of 
1882), a patent referred to during Mr. Hookbam's cross-examination :— 

* As a means of measurement of the electric current employed iu light- 
ing and for motive purposes, I employ an adaptation of a device known as 
Barlow's wheel. In this a horseshoe magnet encloses a disc of copper 
mounted on an axle, and when the current passes from the axle by the 
wheel to & pool of mercury into which the edge of the disc dips, such a 
disc rotates. This rotation is proportional to the strength of the current, 
and by fitting a suitable indicator or counter to the axle of the disc I can 
register the number of turns, and so graduate my indicator as to show 
amperes. To screen off the effects of extraneous magnetic influence, T 
enclose my ampere meter in a thick case of soft iron." 

The patent alluded to as the“ Handford patent is an Edison patent 
(British Patent No. 2,675 of 1882), Handford being the Eoglish patent 
agent. It is for “Improvements in Electrical Meters, which Improve- 
ments are also partly applicable to Motors to be employed for other pur- 
poses," and the релеп continues as follows : 

“ The eaid invention, relating to improvements in electrical meters, has 
reference to the use in combination with indicating or registering apparatus 
of what is herein designated a mono-electro-dynamic motor for operating 
or controlling the operation of euch indicating or registering apparatus, 
which motor is a non-commutator or uni-polar machine, its inductive 
portion being a straight or one part conductor, through which the current 
passes in one direction only. This one part or straight inductive 
portion is in the translation circuit, or in a sbunt therefrom around а 
definite resistance in the tranelation circuit ; the electrical energy con- 
sumed in which circuit is to be measured, whilst the field coils or helices of 

‘the machine are in a multiple arc cireuit. Means located in tke translation 


‘circuit are employed for opening.the circuit of such field coils or helices, | 


when the last translating device is removed from circuit and for closing the 
circuit of such field coils or helices when the first translating dévice is 
placed in circuit. The motor is provided with devices for imparting to it 
a definite loading in combination with which may be used means for vary- 
ing such load to compensate for variations in proportionate friction, this 
part of the invention being also applicable to motors to be employed for 
other purposes.” | 

The meter is then described in greater detail with the assistence of 
drawings : | ' . 

The “ mono-electro-dynamic motor” is composed of an iron base which 
forms the back of the field electro-magnet of the machine, one pole of 
which is the upper end of the central core, while the other pole is formed by 
the ring, or a number of separate pole pieces, supported on cores rising from 
the iron base and surrounding the central pole piece. Both inner and 
outer cores are provided with wire bobbins. In the magnetic field .in the 
annular space between the inner core and the surrounding pole-pieces of 
the outer core is located the revolving part. This is “preferably” a 
cylinder wbich may be of copper, and which is supported by a central 
pivoting spindle resting in a depression in the top of the inner core. The 
spindle passes through a guiding yoke and through the centre of the 
closed upper end of the cylinder, and is secured rigdly thereto. It is 
pointed, and is constructed of platinum or platinum iridium alloy, ғо as 
not to amalgamate with the mercury, with which the depreesion above 
referred to is partly filled. "The revolving pivot or spindle is located in the 
translation circuit, and the mercury is used to make good and aufficient 
contact, in order to carry a powerful current without heating. 

The lower end of the revolving cylinder is provided with means for 
maintaining contact with the mercury in a circular trough. "This means 
is “preferably in the form of fans or paddles, which dip into the mer- 
cury, and while maintaining the circuit complete, act to retard the move- 
ment of the motor, giving it a definite loading, or a definite amount of 
work to perform. 

After describing other parts of the instrument and accessories to it, and 
the manner in which it is to be connected up, the specification continues :— 

“In order that the rotating shell may so perform its work that the 
speed of rotation will be directly proportionate to the current, the paddles 
upon the cylinder must he correctly proportioned and arranged in a proper 
manner. Since the meter may be made of quite large size, and when во 
made will have a large initial friction, it is preferred for large size meters 
to make the cylinder paddles loose and provide means for varying their 
dip in the mercury io proportion t& thc speed, in order to make the speed 
of rotation of the cylinder directly proportionate to the current." 

The claims are :— First: In an electrical meter the combination with 
indicating or registering apparatus, of a mono-electro-dynamic motor, 
operating or controlling the operation of such indicating or registering 
apparatus ; and having its inductive portion in the translation circuit, or 
in a shunt therefrom, around a definite resistance in the translation circuit. 
the electrical energy consumed in which circuit is to be measured, a multiple 
arc circuit including the field coils or helices of such motor, and means 
located in the translation circuit for respectively opening and closing the 
circuit of such field coils or helices when the last translating device is 
removed from circuit and the first one placed in circuit, substantially as 
hereinbefore described. 

Second : А mono-electro-dynamic motor, in combination with means for 
giving such motor a definite loading, and means for varying such load to 
compensate for variations in proportionate friction, substantially as, and 
for the purposes hereinbefore described. | | 

The following is the official translation of the article by M. Marcel 
Deprez in Za Lumière Electrique (Jan., 1884, p. 223) on the Siemens energy 
measurer, alluded to in the case :— 

“ Mr. Siemens has exhibited at Vienna an instrument designed to 
measure the energy absorbed by any apparatus whatever using an electric 
current. It is composed essentially of à small dynamo electric machine of 
the Siemens type, of which the primary and secondary are quite free from 
iron. The primary takes the form of a galvanometer bobbin (cadre) wound 
with thick wire in which the current to be utilised passes. The secondary 
is, on the contrary, wound with very fine wire, and is connected in shunt 
with the main circuit ; the brushes of the commutator are connected one 
with the source, the other with the end of the circuit in which are placed 
the apparatus for utilising the current. Lastly, the axis of the secondary 
is provided with wings wbich revolve in any liquid, such as paraffin oil or 
any other insulating liquid, which fills the whole apparatus. Any count- 
ing device whatever registers the number of turns which the secondary 
makes in а given time, and from this number of turns the inventors consider 
they can deduce the quantity of energy absorbed by the main current. 

It is easy to show that this is incorrect, and that this apparatus does 
not at all make known the quantity of energy absorbed by the useful 
circuit unless the difference of potential between the two extremities of 
this circuit remains constant, in which case a simple measurer of intensity 
would suffice. Indeed, let us designate by i the intensity of the current 
which passes through the secondary when equilibrium is established. 

. “I the intensity of current passing through the primary when equili- 
brium is established. 

“ E the difference of potential between the brushes ef the secondary. 
e the electromotive force developed in the secondary when it revolves 
with an angular velocity equal to unity, and the primary is traversed by a 
current equal to unity. 

“ R the resistance of the secondary. 

“w the angular velocity of the secondary. | 

* When the secondary revolves it develops a counter electromotive force 


proportional to the speed and to the intensity of the electric field of the 
primary, that is to say, to I this electromotive force is expressed by сої, 
and the current i then determined by the equation 


_E-ewl 


R 
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* On the other hand, the primary being traversed by I the mechanical 
effect exercised by the primary on the secondary is proportional to Ii from 
well.known laws of electro-dynamics, which can be applied here, because 
this instrument contains no magnetic masses. This couple, proportional 
to Ii, would have the effect of increasing the speed until the counter 
electro-motive force of the secondary balances the difference of potential 
between the brushes, if the same rotation of the secondary does not 
develop, owing to the wings, which turn in paraffin oil, a mechanical 
resistance proportional to the square of the speed. When this resistance 
balances the couple I? we have | | 


Ii Kw? (K designating a constant); 


El- e? 
but we have, replacing i by its value, I = 22 -3 
ЕІ- ест 
whence Ket RC 
i -e+ Jel ae REL 
hence nf = is 3 8 
whence we inier 70 OER 


The angle described by the secondary in time di ів wd/, and during a 


timet /wdt we have VP 
-PE Jeu акк, 
2 R b 

while the quantity of energy absorbed usefully in the same time ia 

| | / Ей. 

“The two integrala cannot be equal, and in consequence the number of 
turns of the counter expresses something quite different from the quantity 
of energy absorbed. It is probable that the inventors of this instrument 
have considered the counter electromotive force developed by this apparatus 


as negligible, because it contains no magnetic masses, and it turns slowly. 
Indeed, even admitting this hypothesis, the equations are simpliGed and 


we have 
‘= ЕК, = ди? = EI/R, 

| I ; 

ge E 
whence | w Jen y ful, 

I 
d edt=  ,-- JJEldt. 

“ T AIR / 


Whence it followa that in this case the number of turns of the secondary 
would be proportional not to /EIdt, but rather to /\/Eldt, from the 
integral of which one can never derive /EIdt. This instrument is then 
useless. 

“I am пож going to show how it is necessary to modify it to obtain the 
desired result. In place of providing the axis with wings turning in & 
‘medium whose resistance is proportional to the square of the speed, let us 
attach to it a copper disc revolving between the limbs of a permanent 
magnet, and dispense with the paraffin oil completely. The rotation of 
the disc between the poles of the magnet will have the effect of developing 
in the interior of the diac iuduced currents following a well-known law. 
which I formerly applied in my magnetic speed.indicator, exercising on the 
magnet a magnetic force proportional to the first power of the speed. We 


have then 
Ii & = El /R, 
: І 
whence J wdt rR El dt, 
which solves the problem. 

““ In order to make this solution more rigorous, it would be neces:ary, in 
addition, to reverse the arrangement adopted by M. Siemens, that is to 
say, to put the thick wire on the secondary and the fine wire on the primary, 
It would then be the latter which would be connected in shunt with the 
main circuit." 


This article is commented on as follows by F. Uppenborn, jun., in the 
Centralblatt für Elektrotechnik : — | 

“In this relation we have already shown that Siemens’ instrument gfves 
incorrect measurements, since it is pre-supposed that the friction is pro- 
portional to the first power of the specd, while notwithstanding, as is 
known, the coefficient of the second power is unduly large. . . . . 
What we say briefly in words, Mr. Depreg says more precisely in his careful 
calculation. Meanwhile we would call attention to one consideration, 
which, if it has not entirely escaped the attention of Mr. Deprez, yet is not 
mentioned iu his interesting Paper. It is, namely, in general to lay stress 
оп the attempt to relieve more delicate measuring instruments from the 
performagce of their own inherent work. But if this caunot be effected, 
then care must be taken that the measuring and measured forces be great 
in comparison with the forces coming otherwise into play. If we apply 
this law to the instrument under consideration, it results that one must 
then endeavour to diminish the frictional resistance as much as possible 
apd to make as great as possible the force consumption of the Faraday disc.” 


Knowles v. Isle of Man Tramways and Blectric Power Co. 


In the Manx High Court, on Monday, tbe hearing of this action was 
commenced. It was brought by Mr. W. L. Knowles, late engineer to the 
defendant company, to recover £1,183, alleged to Le due for salary and 
commiasion. Mr. Browne, for the company, admitted £33 was due in 
respect of salary, and aaid the company had been and was willing to pay 
the amount at any time. As to the claim for £1,150 commission at 14 per 
cent. on the cost of construction of thc Ramsay section of tramways, he 
asked for particulars, and said there was never any agreement to pay that 
or any other commission. The hearing was adjourned. 


Heyl Dia v. Edmunds and Others. 


In the Court of Appeal last week before the Master of the Rolls and 
Lords Justices Rigby and Collins, Mr. Clare mentioned this case, which 
was an appeal by the plaintiff from a decision of Mr. Justice Kekewich. 
Counsel said that the plaintiff had come to terms with the defendants, and 
had paid their costs, and he therefore asked leave to withdraw the appeal. 
Mr. Russell, for the respondents, said he assumed the appeal was 
abandoned. The action was one to restrain defendants from divulging a 
secret process. 

Their lordehips gave the leave asked for, and the appeal was accordingly 
withdrawn. 


City of London Electric Lighting Co. v. Corporation of 
London. 

The judgment of Mr. Justice Farwell declaring the validity of ths 
electric lighting contracts acquired by the City of London Electric 
Lighting Co.. Ltd., was referred by the Court of Common Council to its 
streets committee, who yestenlay brought up a report recommending that 
the City solicitor be instructed to lodge an appeal against the judgment. 
Thia report was carried by a majority of 86. 


PARLIAMENTARY INTELLIGENCE. 


—— — 


COUNTY OF DURHAM ELECTRIC POWER BILL. 


The Committee appointed by the House of Commons to consider electric 
power bills resumed its invest'gation into this bill on Friday. 

At the opening of the proceedings the CHAIRMAN (Sir J. Kitson) 
stated that the Committee would accept the recommendations in the 
report of the Joint Committee of 1898 on electrical energy generating 
stations in the following respects, viz.: Compulsory powers for 
acquiring sites for generating stations and land for pipes and mains 
therefrom, and other works, whether within or without the area of 
supply, might as a principle be granted, but they were prepared to hear 
petitioners who objected to particular sites se'ected by promoters. In the 
case of powers being given for the erection of generating stations outside 
the area of supply, powera might be given for laying mains iu streets lead- 
ing from the generating station to the boundary of the area of supply, the 
local authorities having the option of breaking up and reinstating the streets 
at the undertakers’ expense, and the Committee were prepared to hear 
petitioners who alleged that they were under special disadvantages arising 
from this provision with respect to the bill before them. 

Mr. S. Z. DE FERRANTI, who was under cross-examination on Thura- 
day when theCommittee adjourned, was further cross-examined by Mr. J. D. 
Fitzgerald, Q.C. (for the District Councils of Hebburn and Felling). He 
said it was the case that the amount of electricity which he estimated that 
the company would supply was larger than that at present supplied by 
Sheffield, Newcastle, Blackpool, Leeds, Manchester, Edinburgh, Glasgow 
and Liverpool taken altogether. 

In cross-examination by Mr. Baggallay, Q.C. (for the promoters of the 
Tyneside Electric Power Bill), WITNESS said he was not aware whether 
it was or was not proposed by the Durham Co. to place any limit 
оз the dividends they might dec'are, ог to place any restriction on 
price in the event of the profits going beyond a certain amount. 
He thought it would lead to the financial failure of both under- 
takings if districts within the Durham Co.'s profit area of 
supply were allowed to choose whether they should take their electricity 
from the Durham Co, or the Tyneside Co., nor did he think that that 
would be fair competition. 

In re-examination, WITNESS stated that the class of busiaess the 
company proposed to obtain did not at all correspond with the supply of 
one large city. If cities like Manchester and Liverpool could obtain the 
load which the company auticipated, they would be able to produce elec- 
tricity at the same price, and therefore probably to rise to the same 
output. 

Sir F. BRAMWELL, C. E., said the carrying out of the company's 
scheme would lead to the establishment of manufactures in country 
districts, and so to the avoidance of undue concentration of business 
and manufactures in towns. It would, he thought, have the same effect 
on manufactures as the extension of the mains of water companies had on 
building in the country. The Tyneside manufactories were distributed over 
both banks of the river. In onesense—that of the diminution of capital co:t 
—the compactness of the area of supply was important to а company. Не 
thought it would be prejudicial to the interests of the public if the 
Tyneside Co. were allowed to compete with the Durham Co. in the district 
bordering on the Tyne, because it would result in the southern part of the 
Durham Co.'s proposed area of supply being deprived of the means of supply . 

Mr. J. TODD, chairman of the Durham Electr:c Lightiog committee, 
said he had been authorised by his Council to give evidence in support 
of the bill. Electricity was used in some collieries in which he was 
interested, and it there cost from 4d. to 6d. per unit. If the company 
obtained their powers the proprietors would take current from them. 4n 
a colliery there would be both a night and a day load. Pumping could he 
done very largely by electricity, and pumping operations were carried on 
chiefly at night. 

Ald. HINDMARSH said that the Gateshead Corporation had entered 
into a provisional agreement with the Durham Co. for the supply of 
electricity for lightiog and traction. 

Ald. ARMSTRONG (ex-mayor of Jarrow) said he was authorised by the 
Jarrow Corporation to support the bill. The Corporation attached the 
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greatest importance to the scheme because they wanted to provide 
cheap means of transit by tramway for the working classes, from the 
congested parts of the town near the river to healthier localities in the 
south. 

Mr. STEPHEN SELLON, C.E., said he was interested in a number of 
tramway schemes in the County of Durham. By adopting electric traction 
it was possible for tramways to be worked at rates that would otherwise 
be out of the question. He was not interested in the County of Durham Co. 
except as a future customer. 

Mr. W. L. MADGEN, one of the promoters, said he was well acquainted 
with the district covered by the bill, and had had a large share in deter- 
mining what that district should be. Numerous industries were being 
carried on in the county, including engineering, quarrying, iron working, 
brick making, colliery work, &c. There were 20 local authorities in the 
propoeed area of supply, and, with the exception of Felling and Hebburn, 
which had a joint population of only 34,000, they all assented to the 
proposals of the bill. It was certainly the case that the scheme of the pro- 
moters was to generate electricity, anda separate but allied company was to 
supply it. The advantage to the consumers lay in the fact that they 
would get electricity under more economical engineering conditions than 
would be the case if separate generating stations were put down in, say, 
Hebburn, or Felling, or Jarrow. Hebburn had a provisional order, but 
there were no means of knowing whether the local authority would 
carry it out. The promoting company was allied with the British Electric 
Traction Co., which had the means of obtaining any capital it desired. 
Its own subscribed capital was £1,500,000. He would prefer not to have 
a sliding scale ineerted in the bill as to the price at which electric energy 
should be supplied to consumers. He would rather have the question 
dealt with by means of general legislation later on when more was 
known of the economics of the matter. Personally, however, he would 
not object to the insertion of & clause rendering the company subject to 

eral legislation on this point. 

The CHAIRMAN (addressing Mr. Moon, for the promotors) eaid : 
The Committee wish to know more about your substantiality—your 
power of carrying out the scheme. Supposing this great county 
were given over to you, they wish to be satisfied that you have the power 
and influence to raise the necessary capital. I would suggest to you that 
you should bring evidence directly before us on that point. 

Mr. SYDNEY MORSE, solicitor to the promoters, said that certain 
financial companies had definitely undertaken to take up the whole 
of the capital of the scheme which was not taken up by the public. The 
capital was first to be offered to the public, and supposing the public did 
not take it all up the whole of tne balance would be found by two existing 
companies—the British Electric Traction Co. (Ltd.) and the Brush Elec- 
trical Engineering Co. (Ltd.). 

Mr. J. D. FILZGERALD, Q.C., for the Councils of Hebburn and Felling, 
said the question was whether these two thriving Tyneside towns were to be 
included io the scheme against their will. From their position they were 
suited for an electrical undertaking, and this was why the promoters were so 
anxious to include them in their area. The District Councils wished to be 
left free to deal with their own districte. The districts had a joint popula- 
tion of 40,000. Hebburn had already obtained a provisional order, aud 
Felling was about to apply for one. The promoters were promoting 
another company,which was to distributeelectrical energy to the consumers. 
The distribution company, which was about to get provisional orders for 
Jarrow and Gateshead, was going to sell to the consumer on the maximum 
demand system. When the distribution company got its p-ovisional order 
there would be an end of all the boasted benefits which the present pro- 
moters were to confer on manufacturers, for electric energy would be sold 
to the immediate consumers at ths highest price. This was the real upshot 
of this great scheme, which professed to have the object of reviving the 
trade of Tyneside, and enabling this country to compete with the United 
States and other trade rivals. The consumer would have to pay two sets 
of profits. 

Mr. P. C. Major, chairman of the Felling Council, and Mr. J. Smale, 
chairman of the Hebburn District Council, gave evidence in opposition 
to the bill. 

Mr. H. W. HANDCOCK, C.E., spoke of the suitability of the districts of 
Hebburn and Felling for an electricity supply works, and he thought that 
electricity could be economically generated there. He admitted that 
electricity could be more economically generated in one large than ina 
number of small generating stations, apart from the question of trans- 
mission. Copper was, however, now very dear, and the principle of saving 
coal at the expense of copper could not be carried too far. His estimate 
for an electricity scheme for Hebburn was £21,588 which would give a 
station capacity of 500 н.р. at the start, and plant could be extended as 
the demand increased. His estimate for a similar station for Felling was 
£15,500 with supply to consumers at 5d. per unit for the firat 100 hours 
and 2d. per unit after. Current for motive power would be supplied at 
3d. down to 0'9d. He estimated a load factor of 40 per cent. for public 
lighting and 18 per cent. for private lighting and motive power. 
The charge for street lamps would be £2. 12s. per 16 c.p. lamp per 
annum. 

Mr. Handcock was the last witness against the Durham Co.’s bill and the 
Committee proceeded to deal with that of the Tyneside Со, 


TYNESIDE ELECTRIC POWER BILL. 


On Tuesday, Mr. BAGGALLAY addressed the Committee on behalf of 
the promoters of the Tyneside Electric Power Bill, not only stating his 
objections to the Durham Co.'s bill, but opening the case of the Tyne- 
side Co., which the Committee agreed to hear before deciding on the 
preamble of the Durham bill. He remarked that the area of supply 
selected by the Tyneside Co. lay equally along both sides of the Tyne, 
and would take in the whole manufacturing! and industrial parts of Tyne- 


side, including Newcastle, Gateshead, Tynemouth, South Shields, 
Jarrow, Wallsend, Hebburn, Felling, and Walken. The Tyneside 
Co. s primary object was to supply electric power for trade and 
manufacturing purposes, while the supply for lighting and traction 
was quite a secondary object. The difference between the two bills, there, 
fore, was that the Durham measure was chiefly for lighting and traction, 
and the Tyneside bill was for trade purposes ; with regard to the petitions, 
the objections of the local authorities related chiefly to the breaking up of 
streets, to competition with themselves, and to the question of whether 
they cr acompany should be able to make a profit out of the supply of 
electricity. He need not dwell on the question of the breaking up of 
streets nor on that of competition with the local authorities, as the com- 
pany did not want to compete in the matter of distribution. If the local 
authorities wanted to make a profit out of the manufacture of electricity 
for trade purposes they wished really to step out of their legitimate ephere. 
There was a strong petition in favour of the Tyneside bill from a large 
number of manufacturers and traders, and among those who petitioned 
against it was the Newcastle-on-Tyne Electric Supply Co. (Ltd.). 

Mr. ASHTON (а member of the Committee) : The local authority is, 
under your bill, to have a veto on the retail supply of energy where it 
involves any breaking up of the streets. Do you propose that the 
local authority shall have a veto on supply in bulk as well as on retail 
supply ? 

Мг. BAGGALLAY : No, not if it is a bulk supply given to an authorised 
Parliamentary company. Counsel added that the Tyneside Co.'s proposed 
area of supply was 65 square miles south of the Tyne and 60 square iniles 
north. The capital of the company was to be £1,000,000. 

Sir A. NOBLE, C.E, vice-chairman of Sir William Armstrong, Whit- 
worth and Co. (Ltd.), said that the promoters of the Tyneside Bill were 
all substantial local gentlemen of high position, and interested in industries 
of the Tyneside district. Armstrong, Whitworth and Co. employed in the 
Newcastle district about 20,000 or 21,000 hands. They used electric light 
themselves largely. and he had no doubt that, under certain circumstances, 
they would be very considerable customers of the Tyneside Co., and that if 
they could purchase electric energy they would use electric power to a much 
larger extent than if they generated it themselves. The passing and 
putting into force of the Tyneside bill would, he thought, prove very 
beneficial both to his company and to the neighbourhood. Не was not 
aware that the Newcastle Electric Supply Co. already supplied electricity 
very largely for power purposes. 

The CHAIRMAN : In view of the fact that there are two companies 
im the field, do you not think that the districts to the north of the Tyne 
would afford sufficient scope for an electric power supply company !—I should 
hardly think so. I should think that it could work much more economically 
if it bad both the northern and southern sides of the Tyne. 

Sir A. SCOBLE : Do you not think it would be fair to put it on a com- 
pany as a condition that they should serve the lean as well as the fat parts 
of the district! I do not think it would be unfair to stipulate that the 
company should supply the districts within a certain distance. I do not 
think it desirable that two companies supplying in bulk should compete 
in any particular area. 

Mr. А. A. C. SWINTON stated that he was a promoter of the bill. He 
was connected with both the Scarborough and Cambridge Electric Supply 
Companies, which were both successful undertakings, and he had beep 
responsible for laying down large electrical plants. He knew, as a matter 
of fact, that the Tyneside scheme was in the field long before that of the 
Durham Co., the former being cut and dried before the latter had 
been decided on. Some of the promoters of the Tyneside bill were 
interested in works on both sides of the Tyne. There were in the district 
manufactures of a nature that made it particularly desirable that there 
should be a good electric supply. That was bur ticas the case with the 
chemical industry, which required enormous amounts of electric energy. 
Such energy must be produced either by water or by coal. Very little 
could be done by water in this country, and Tyneside was, of course, an 
excellent place for obtaining a cheap supply of coal. The company proposed 
that it should be bound to supply energy in bulk at rates named in the 
bill to all authorities who applied for it. The distribution would be left 
to the local authorities. The charges were based on the Brighton system, 
but were not exactly the same as those in force at Brighton. For the 
firat 200 hours of maximum supply the charge was to be 5d. per unit where 
there was a general supply,and 4d. per unit where the company aupplied to 
a local authority in bulk for distribution ; for & further quantity not 
exceeding 400 houra the price was to be 3d. per unit in the one case and 
2d. per unit in the other; and for a further quantity exceeding 400 
hours lid. aud 1d. respectively. The promoters alao proposed that 
there should be a sliding eca'e; the price was to come down as soon 
as the company had paid 10 per cent. In his opinion the proper 
system to adopt if the country was to be covered with these electric 
supply schemes was that the generating stations should be put down 
in the centre of a manufacturing area, and not on the edge of it, and that 
the different fields of supply should be allowed to grow until they met in 
what had been called a “ lean” area. The promoters cf the Tyneside 
scheme had no fear of the competition of the Durham scheme. They 
looked forward eventually to supplying hundreds and thousands of horse- 
power. He thought that in course of years the local authorities might 
wake up to the necessity of doing something of this kind if it were not 
done by a company, but he believed that they would be quite ten years 
behind private enterprise. He had no doubt whatever that if Parliament 
authorised the scheme it would be carried out with great benefit to the 
district. 

Cross-examined by Mr. PAGE, Q.C., on behalf of the Gateshead Cor- 
poration and Whickham Distriet Council : Under the bill the local autho- 
rities would be able to prevent the promoters of the bill from breaking up 
streets for any purpose whatever, except that of passing the mains through 
the district. ; 
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Cross-examined by Mr. RICKARDS, Q.C., for the Newcastle Electric 
Supply Co.: There were 19 local authorities in the proposed area of 
supply of the eeide Co., and the company hoped to come to terms with 
17 of them. ere would be no compulsion on the company to distribute 
electric energy retail in any district in which they had not obtained the 
consent of the local authorities. They were not, however, particularly 
anxious to distribute electricity retail. They would rather see dis- 
tribution companies established and supply those companies in bulk. 
Jt was proposed to establish one of the company’s generating stations 
at Wallsend, which would probably prove the moat suitable site for the 
supply of the whole Tyneside district. The proposed site had been 
scheduled by the Newcastle Electric Supply Co. for the compulsory pur- 
chase, but he thought it would be too large for the company, and that it was 
of more importance to Tyneside Co, The promoters would probably ed 
either the two-phase or three-phase system. The preesure would probably 
be 10,000 volts, but the question had not been definitely decided on. He 
would not be in the least surprised to hear that the Newcastle Supply Co. 
was charging lees than the maximum charges given in the schedule to the 
bill, and he had no doubt that the charges actually made by the Tyneside 
Co. would be less than the schedule. A circular had been sent to every 
local authority in the district offering to supply at the following rates : 
Where the local authority distributed—for the first 100 hours of supply, 
4d. per unit ; for the second 100, 14d. ; and for the third 100, 1d. Where 
the company distributed—for the first 100 hours, 5d. ; for the second 100, 
2d.; and for subsequent hours, 14d. They had also offered to supply 
consumera for motive power for manufacturing purposes for the first 100 
hours, 3d. ; and for subsequent houra, 0:9d. 

By Mr. Squarey}(for Tynemouth Corporation): It was the case that the 
Corporation of Tynemouth had an electric lighting order, but they had 
had the order for nine years and had done nothing. They were only now 
putting up a generating station. 

Mr. HANS SAMILTON, on behalf of South Shields Corporation, asked 
whether it would not be unfair for the promoters to insinuate, by meuns 
of the private wayleaves into the districts where the local authorities had 
spent large sums of the ratepayers’ money in establishing electric light 
undertakings. WITNESS replied that it was absolutely necessary for the 
purposes of trade that the large power companies should have access to 
the principal works. 

Replying to Colonel Long (a member of the Committee), WITNESS said 
he did not think he was bound by the pledge given by Mr. Ritchie on the 
second reading of the four electric power bills that the companies would 
not go into a district without the consent of the local authority. He 
thought that that pledge applied more particularly to the Lancashire Bill. 
He was willing to take the chance of having the Bill thrown out on the 
third reading because lie would not adopt that pledge. 

Mr. WORTH, calcium-carbide manufacturer, said that the Company 
of which he was managing director contemplated establishing works on 
Tyneside, and had arranged with the promoters of the Bill for a continuous 
electrical supply of 5,000 н.р., at a price of a little over half-a-farthing рег 
unit. 

The Hon. C. A. PARSONS, one of the promotors of the Bill, raid a great 
advantage would be derived from the. use of very large steam turbine unita, 
which would considerably reduce the first cost of the plant and also the 
coal consumption. It was most important, that the North and South sides 
of the Tyne should be included in one supply district as they were 
practically on one footing as regards trade. The Bill made no provision for 
overhead wires, the intention being to put all the mains underground. 

Yesterday (Thursday) Mr. Parsons was examined and cross-examined to 
considerable length as to the propossd charges to be made by the pro- 
тпоќеге The chairman suggested that small consumers would be 
placed at a disadvantage by the fixing of excessively low rates to very 
large consumers— rates which were not really remunerative in them- 
selves—W I TNESS eaid that no protection of small consumers was provided 
in the bill with the exception of the sliding scale. He agreed, however, 
that it would be wise to protect the small consumer against undue pre- 
ference. 

The CHAIRMAN: I do not ask you to define how such protection 
should be afforded, but it is a principle of Parliament to protect the 
average consumer, 

Mr. J. M. DAVIDSON, Managing Director at Newcastle of the United 
Alkali Co., said that the Company had works in Gateshead, Hebburn and 
Jarrow, employing on Tyneside about 2,500 workmen. The processes 
were at present carried out by steam-power, but if the company had the 
advantage of cheap electrical power it would be a very great boon to 
them. 16 was necessary to do everything they could to meet the compe- 
tition of foreign countries, and he thought that there were many 
directions in which a cheap supply of electricity might be profitably 
employed. He earnestly hoped that the Tyneside Co. would be given the 
privilege of supplying electricity on the south side of the Tyne. He knew 
that the directors of the Tyneside Co. were men who understood th-ir 
business, and were likely to establish their works on such a principle that 
the cost would be kept at the lowest possible point. They were people 
who were resident in Newcastle, who hai an enormous stake in Neweastle, 
and who would be perfectly good for any bargain to which they attached 
their signature. 

Mr. N. COOKSON, managing partner of Cookson and Co., one of the 
largest lead manufacturers in the country, with works at Tynemouth, 
chairman of the Walleend and Hebburn Coal Co., and one of the pro- 
motors of the Tyneside Co.'s bill, said that the measure was supported by 
the largest manufacturers in the district, and if it were passed ite financial 
success was, he thought, assured. 

Sir BENJAMIN BROWN, chairman of R. and W. Hawthorn, Leslie 
and Co., engineers and shipbuilders, of Newcastle and Hebburn, having 
also given evidence in support of the bill, 

The Committee adjourned till to-day (Friday). 


CHARING CROSS AND STRAND ELECTRICITY 
SUPPLY BILL. 

The Committee of the House of Commons, presided over by Mr. A. H. 
Brown, further considered this bill on Friday last. Mr. Worsley Taylor, 
Q.C., on behalf of the London County Council, asked the Committee to 
throw out the bill on the ground that the promoters had selected the 
most important thoroughfares in which to lay their mains, and that there 
was not the slightest necessity or justification for this selection. Various 
local authorities also objected to the scheme, chiefly on the ground of the 
interference with traffic which it would cause, and a number of witnesses 
were oe on this point. The Committse ultimately found the preamble 
proved. 


LONDON UNITED TRAMWAYS BILL. 


On Friday the House of Commons Committee, presided over by Sir 
U. пау Shuttleworth, considered this bill for powers to construct about 
18 miles of electric tramways in the county of Middlesex. The only 
opponents were the Middlesex County Council and certain frontagers 
along the proposed routes. 

Mr. BALFOUR BROWNE, Q.C., for the promoters, said it was 
& very important scheme in the interests of the western suburbs 
of London. The London United Tramways bad already an extensive 
system of lines in West London, running from Hammersmith Broad- 
way to Kew Bridge, with powers to carry & tramway to Hounslow. 
They had also a line along the Uxbridge-road to Acton and Ealing. 
These lines were at present worked by horses, but within a short 
time would be converted to the overhead trolley system. The company 
had powers to construct several connecting lines, and the Kew Bridge to 
Richmond line was also their property, but did not at present form part 
of the general system. On the completion of the company’s generating 
station in July next the whole of the lines would be operated electrically. 
The proposals of the bill were to extend the line from Actoh through 
Ealing to Hanwell, and from Heston and Isleworth through Twickenham 
and Teddington to Hampton Wick. The opposition of the Middlesex 
County Council was based upon a suggestion that at some time or other 
they would, in conjunction with the London County Council, carry out а 
scheme of tramways for themselves. But the promoting company were in 
possession, and the County Council were not the purchasing authority. 

Mr. CLIFTON ROBINSON, general manager of the company, said the 
electric сагв would accommodate 80 passengers in place of 36 to 44 ia the 
horse cars. The adoption of electric traction at Stockton had led to an 
increase of passengers carried in one year from a million to eight millions, 
and a like increase bad resulted ia other cases. The proposals of the bill 
would increase the company's mileage from 21 to 39. They at present 
carried 10,000,000 passengers & year, and anticipated an increase to 
40,000,000 or even 50,000,000 if the system was completed as now propoted. 

At this point the Committee decided that the County Council must 
confiue its opposition as regarded the preamble of ‘the bill to the question 
of interference with the roads and bridges under their control, they having 
no locus standi on the question of the desirability of the construction of 
the lines. 

Lord ROBERT CECIL (for the Council) then intimated that, under the 
circumstances, they did not think it would serve any useful purpose to 
prolong the opposition, and would therefore reserve their right to appear 
in the House of Lords sgainst the bill. 

The Committee, having heard witnesses and counsel for tbe frontagers at 
ita sitting on Tuesday, decided to pass the preamble of the bill, subject to 
certain conditions—viz., first, all curves must be improved; secondly, 
as far as possible 9ft. 6in. must intervene between the footpaths and the 
lines ; thirdly, where two footpaths did not exist the Committee must be 
satisfied эв to the provision of a second in саве of building taking place ; 
fourthly, the Committee must be satisfied that a double line was not 
required where a single line was proposed. 


HUDDERSFIELD CORPORATION TRAMWAYS. 


In the House of Commons on Tuesday, on the order for the considera- 
tion of this bill as amended, Sir J. WOODHOUSE moved that it should 
be recommitted to the former committee, and that that body should be 
instructed to consider aud report as to Ње expediency of reinserting in 
the bill the power to construct tramways to places outside the borough. 
The Committee had deleted tbat power from the bill on the ground that 
it was intended to appoint a joint committee to consider the subject of 
municipal trading, but this was not a question of municipal trading. 
Huddersfield originally undertook the working of its own tram- 
ways because they wold otherwise have been idle a company 
having tried and failed, and no other lessee being forthcoming. 
In 1898 one of the suburban districts obtained a provisional order 
to construct tramways, but leased them to Huddersfield, which was 
the centre for the distrist, and other suburbs asked to be connected 
with the borough lines as well. The question was solely one of conveui- 
ence and good government. The Huddersfield Corporation proposed to 
go into those districts at their special request, and the only opposition 
came from the Lanca*hire and Yorkshire Railway Co., on the ground of 
competition. He submitted to the House that it was not within the pur- 
view of the Government or of the House to refuse to municipalities that 
which had been granted year after year for years. 

Lord E. FITZMAURICE said it was never intended that the Commit tee 
on Municipal Trading should put a veto on trading in the supply of gas, 
water, and tramways, but that it should deal with alleged excesses of muni- 
cipal trading in other directions, А 

The PRESIDENT OF THE BOARD ОЕ TRADE (Mr. Ritchie) said 
the Committee was debarred by the Standing Orders of the House from 
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sanctioning tramways outside the borough, but their position was that if 
the House thought they ought to reconsider their decision apart from the 
Standing Order they were willing to reconsiderit. He favoured the exten- 
sion of tramways outside towns because to it they must look largely for a 
solution of the housing difficulty. | 

The motion was agreed to. 


SOUTH EASTERN METROPOLITAN TRAMWAYS. 


The Select Committee of the House of Commons, presided over by Col. 
Cotton-Jodrell on Tuesday commenced consideration of a bill giving 
power to the South Eastern Metropolitan Tramways Co. to substitute 
electric for horse traction on their tramway running from Greenwich to 
Catford on either the surface contact or conduit system. 

Mr. LITTLER, Q.C., for the promotera, said the enormous increase in 
the number of passengers necessitated the present application, as electric 
traction would be cheaper, afford an accelerated service, and allow an 
increase in the number of cars run. In nine years the London County 
Council would have the power of purchasing this line, but the company 
had come to the conclusion that even for that short period it would be 
worth while to provide electric traction. The capital necessary for that 
purpose would be in all £42,000 —£33,000 in shares and £9,000 by loan. 
The South Metropolitan Gas Co. opposed the bill on the ground of danger 
to their mains from electrolysis, and the London County Council oppo ed 
the adoption of any but the conduit system, as did also the Lewisham 
Board of Works. 

Sir W. H. PREECE said the road along which it was proposed to run 
was an ideal road for an electric line, as its width was 60ft. The recon- 
struction of the line would cost £14,000, the electrical equipment £12,000, 
the mains £2,000, and the cars £8,000, and £4,000 was allowed for contin- 
gencies, The company rather preferred the surface-contact system, which 
had many advantages, was absolutely safe and very workable. There 
was no practical example of the system in this country or 
elsewhere with insulated returns, but this company were very 
anxious to give it a fair trial. The board of Trade regulations 
would protect the Gas Co.’s mains from all danger of electrolysis. 
He admitted that the surface contact system had been replaced at Wash- 
ington by the conduit system. Prof. Kennedy, however, had rather 
favourably mentioned the surface contact system, and they were convinced 
that it had advantages that warranted a fair trial being given to it. His 
opinion was that this company would not lay down this system without a 
twelve months period of probation. If the system were tried and failed 
there would remain the opening in the centre of the road, and the only 
expense would be the putting in of the conduits. The surface contact 
system was working satisfactorily at Monte Carlo, and it was also in use at 
Paris. There was no danger of electrolysis from tramways laid down under 
Board of Trade regulations. The cause of electrolyais was the use of the 
rails as returns. Ір the case of the South London line that had been men- 
tioned ; it was an old line and a standing disgrace to London, but the 
railway company were now making alterations. 

Mr. JACOB ATHERTON gave evidence as to the overcrowded state of 
the tramcars at the present time, and the large number of passengers 
carried. The surface contact system would cost about £2,000 per mile 
less than the conduit system. The Board of Trade would have to be 
satisfied even though the present bill passed. The system had been tried 
in Washington (U.S.A.), and had for special reasons been exchanged for 
the conduit system. There were now in Paris being constructed lines on 
the surface contact system. When he found sound financial people ready 
to lay down the system and take all risks for six or twelve months, he 
thought it was worth while trying it. He had two offers before him, one 
from a German firm and one froin an American company. 

Sir JOHN WILLOX, M.P., Chairman of the Blackheath and Greenwich 
Electric Light Co., said bia company had recently erected a large, new 
station, and had a quantity of surplus power available. They, therefore, 
proposed to supply the South-East Metropolitan Tramways Co. with the 
power necessary for the working of their line. 

-The Committee, on Wednesday, after hearing counsel, decided to pass 
the preamble of the bill. 

Yesterday (Thursday) the committee proceeded with the consideration of 
the clauses of the bill. | | 

On behalf of the Lewisham Local Board the committee were asked to 
insert words in the bill restricting the Tramway Со. to the use of the 
conduit system of electric traction ; and by the London County Council to 
insert a clause rendering it obligatory for the company to obtain the assent 
of the London County Council to the system adopted, or in the event of 
such assent not being obtained, that the Council should have a right to 
acquire the line at the end of the company's term without paying anything 
in respect of the electric plant laid down. 

Mr. CASTLE, Q.C., for the South Metropolitan Gas Co., asked the Com- 
mittee for a protective clause in respect of the danger from electrolysis to 
their pipes and mains, and the right to make any alterations required for 
themselves. There was, he said, everywhere a desire to substitute elec- 
tricity for horse traction on tramways, and the effect of the use of 
electricity would be to set free electric currents all over the place, 
the effect of which it was impossible to foresee. In the area 
of the South Metropolitan Gas Co. there had already occurred 
cases of electrolysis, and fusion had taken place between their pipes and the 
electric wires. They therefore felt bound to ask for the protection of 
Parliament. It had been argued that the Gas Co. were intruders on the 
public highway, and must take any risk necessitated by the electric tram- 
way or the user of the public. But that argument was entirely wrong. The 
first right to the sub-soil of the roads was in the adjoining free- 
holders, and all that was granted away was the public user, 
and anything that interfered with the gas or water mains or 


the drains interfered with the amenities of the houses. Therefore the 
gas company were in their proper place, and anyone interfering with them 
was interfering with the adjoining proprietor’s property. The Board of 
Trade might make regulations, but they were not efficient for the purpose. 
Sir W. H. Preece had put his hand on what was required in the case of 
these electric lines; it was not only regulation, but supervision from time 
totime. Accidents would occur here and there, electiicity would escape, 
pass through moist soil, turn tlie water into hydrogen and oxygen, which 
would attack the iron and turn it into pluinbago. The damage might 
amount to thousands of pounds in the case of a large undertaking like the 
South Metropolitan Gas Co. Sir W. H. Preece had said there would be 
no danger from electrolysis in the present case, but, if that were so, a 
protective clause would do no harm, but only make the Tramway Co. 
careful in laying down their system. The Gas Co. also desired that 
in any interference with their pipes and mains the works should be carried 
out by themselves at the Tramway Co.'s expense. 

Mr. CHAS. CARPENTER, Chief Engineer to the South Metropolitan 
Gas Co., said the power given to the Tramways Companies under the 
Act of 1870, to make alterations ia gas pipes and mains had never been 
exercised, because horse traction did not necessitate such interference. 
But in reapect to electric traction the making of the conduits would require 
a depth of from two to three feet, and in some cases necessitate the shifting 
of the gas mains. The main that would in the present case be affected was 
& 2ft. 6in. high pressure main. 

Mr. W. R. COOPER gave evidence as to the effect of electrolysis on iron 
pipes and said attempts had been made to protect the pipes by coating 
them, but such means had not proved to be of much value, and could not 
be applied to pipes already laid. 

Mr. JAS. SWINBURNE said electricity damaged gas and water pipes 
by corrosion. The prevention of the leakage of electricity with the rail 
return system was a matter of degree. If the Board of Trade regulations 
were carried out, they would keep it down to a small extent. Escaping 
electricity would travel along a pipe until it met with a non-conductor, and 
then in leaving a pipe created corrosion, and salts of iron would be formed. 
With rail returns leakage could not be stopped altogether, moisture and 
salts were always present in the earth. In America were there were no 
rules such as those of the Board of Trade, electrolytic action was about 
four times as rapid as in England where a low pressure current was used. 
Insulated returns would be a perfect protection as leakage would be 
unlikely. The surface contact system was an experimental one, and he 
could not speak aa to its electrolytic effect. He saw no reason why gas 
companies should not be compensated for damage done to their 
pipes. A proposal had been made in the United States to substitute 
earthenware pipes, but that was impracticable. To put insulated returns 
in tramways was difficult, and if Parliament insisted on them, it would 
cripple the tramway industry more than it would protect the pipes. The 
tramways should be allowed to use rail returns, but if they damaged other 
people's property they should pay for it. 

After hearing counsel, the Committee decided not to restrict the tram- 
way company to the conduit system, rejected the proposals of the London 
County Council, and also negatived the claim for compensation in case of 
damage by electrolysis to the pipes of the South Metropolitan Gas Co., 
but agreed that the Gas Co. should themselves have power to make any 
alterations of pipes or mains required, and inserted a proviso as to 
arbitration. 


MANCHESTER AND LIVERPOOL EXPRESS 
RAILWAY BILL 


Owing to extreme pressure on our space we are compelled to hold over 
our report of the proceediogs before a House of Commons Committee on 
this Bill, which was commenced on Tuesday and was continued on Wed- 
nesday and Thursday. The Committee adjourned until this day (Friday). 


PARIS EXHIBITION NOTES. 


(FROM OUR CORRESPONDENT.) 


Paris, Tuesduy, May 8. 


Perhaps the feature which calls for first comment in connection 
with the Paris Exhibition, 1900, is its quite phenomenal unreadiness, 
except in those sections devoted to the fine arts and to the amuse- 
ment cf the masses. Here some degree of completeness may be 
noted. Those whom duty calls to describe these events are accus- 
tomed to find displays of this character in the packing-case stage on 
opening days, but here, on the 8:h of May, nearly four weeks 
alter the official opening by President Loubet, a large part of the 
Exhibition can hardly be said to have even reached the packing- 
case stage. And it is subject for comment how far this state of 
affairs has been caused hy the opening ceremony having been fixed 
for so early a date. In the course of a stroll through the spaces 
devoted to fixed and moving machinery yesterday, by dint of carefully 
picking one’s way through the чевре of opened and unopened cases, 
railway trucks and engines, balks of timber, masonry and ironwork, 
and carefully avoiding the huge pits at every point awaiting the 
advent of heavy castings not yet apparently even on the spot, it was 
possible to sound those responsible for the erection of these machines 
on the causes for this backwardness, and several did not hesitate to 
blame the State officials for their precipitency in opening the Exhibi- 
tion as early as April 14. To make things appear more forward 
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than was the case, much was done that had to be subsequently 
undone, the workmen were led to leave their work to join in the 
* festivities" which naturally followed the official opening, and so 
very much valuable time was lost which can never be regained. 
The exhibition is open, the public crowds in, and the work is inter- 
fered with ina dozen ways that would have been avoided if the open- 
ing had been deferred to, say, May 1l. This is undoubtedly a 
main cause of the disappointment loudly expressed on every 
hand. It is this cause also which is at the bottom of the 
inextricable confusion which everywhere prevails. To provide 
pathways and points of vantage for the opening-day visitors, things 
were placed on one side, which, only too surely, it was impos- 
sible to find when they were required for use. I have some- 
what laboured this point, as it is unquestionably an ex- 
tremely serious state of affairs for all concerned, and renders 
a visit to the Exhibition at this time an absolute waste 
of time and money. The greatest sufferers will undoubtedly 
be those firms whose enterprise and farsightedness led them to push 
matters at the outset vigorously, and who now find their efforts 
abortive, as the only persons who come to see their exhibits, newly 
erected, running in most cases for the first time in public, and with 
all the “bloom” upon them, are a crowd of country holiday 
makers, with mouths agape, whose unstinted admiration 1s magnifi- 
cent, but is not business, and it is from the business point of view 
that those who have sent masses of expensive machinery, apparatus 
or instruments must of necessity regard these international shows. 
And this is not to mention the damage causel to moving parts of 
machines from the clouds of dust and particles of timber and plaster 
flying in all directions from the work ia progress all around. It is 
positively disheartening to witness the condition, from this cause 
alone, of some of the more forward exhibits. | 

Altogether, the state of affairs at this moment at Paris should 
prove a valuable object lesson to those who have the organisation of 
similar shows in the future, to delay rather than expedite the opening 
ceremonies, There is usually a lamentable want of method in shows 
of this nature, but at Paris this lack of method, and the sacritice of 
the “educational " to the “entertainment ^ aspect of this vast display 
hax led to fearful waste of energy, and must repre:ent the loss of a 
colossal sum in hard cash. . | 

A further complaint at Paris is the difficulty of obtaining skilled 
labour—masonr, carpenters, bricklayers, painters, &c. A great effort 
should surely be made by the State officials of the countries where 
these international exhibitions are held to secure that an adequate 
supply of skilled artisans are at the disposal of exhibitors, many of 
whom come with their exhibits hundreds of miles, and are оп 
arrival at an obvious disadvantage compared with their native 
competitors. This disadvantage, always present from the nature of 
things, is doubly felt when the supply 1з so noticably inadequate 
as is the case at Paris. | 

Up to Sunday, May 6, the Exhibition was favoured with a spell of 
fine dry weather, and this has, of course, facilitated operations, In 
fact, it is difticult to conceive what the condition of affairs would have 
been if the weather had been otherwise. On Sunday evening, May 6, 
about 5 pm., a heavy thunderstorm ssed over Paris, and while it 
helped to lay the immense clouds of dust which the introductory 
windstorms had ereated from the mass of suitable material at haud, 
it caused much inconvenience to those employed in the erection of 
machinery, statuary, and buildings. The half-emptied packing cases 
in the open were soon deluged, the paths were pools ot mortar, the 
railway track became a swamp, with the result that on the resump- 
tion of operations on Monday morning a good deal of extra labour 
was involved in clearing things ; which proves how esential to the 
ultimate completion of this exhitition is yet another monta or six 
weeks of fine dry weather. Without it the Paris exbibition of 1900 
will not be ready till August. 


Nickel Electroplating.—According to the Electrical World 
and Engineer of New York, in a Paper read before the March 
meeting of the Chicago Electrical Association, Mr. C. F. 
Burgess gave a solution of the difficulty of obtaining a thick 
layer of adherent nickel in electroplating. A peculiar mole- 
cular strain is set up within the nickel during deposition, 
which reaches a value when a certain thickness is reached, 
guch that the layer detaches itself from the iron or other metal 
surface, or is easily removed by subsequent polishing. In the 
electrochemical laboratory at the University of Wisconsin 
experiments have been made in depositing nickel from the 
ordinary plating solution and under ordinary conditions, with 
the exception that an alternating current is passed through 
the vat in addition to the usual direct current. It was found 
that this had a marked influence on the character of the 
о it being possible thus to obtain а coating as thick as 
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Alleged Incendiarism. —At the Central Criminal Court last week 
Christian Maddock, engineer, was indicted for attempting to set fire 
to a pattern store belonging to the India Rubber, Gutta Percha and 
Telegraph Works Co., Silvertown, with intent to injure. Mr. Guy 
Stephenson, who defended at the request of Mr. Justice Lawrance, 
moved to quash the indictment. The facts set out in the indictment 
were that the prisoner placed on the inflammable wooden floor of the 
pm store wooden pattern blocks covered with cotton waste, that 

e eaturated them and the surrounding floor with methylated 
spirits, and placed a freshly-trimmed bnt unlighted candle 
in the midst. Counsel argued that the acts done by the 
5 might have been a preparation to commit the offence, 

ut they did not amount to an attempt. The last act depending 
upon the prisoner must be done in order to constitute au attempt. 
Mr. R. D. Muir for the prosecution argued that all that was necessary 
to constitute an attempt was that the act done should be sufficiently 
proximate to the commission of the crime to manifest clearly what 
the intention was. In this case the prisoner's intention was clearly 
manifest by his асіз Mr. Justice Lawrance was of р that, аз 
something remained to be done by the prisoner, and as there was 
no interruption, what tlie prisoner did did not amount in law to an 
attempt. He accordingly quashed the indictment, 


Arbroath —Mr. Mathew Buchan has been appointed cousulting 
electrical engineer. 


бау с charge for electric current for motors has been 
fixed at 14d. per unit. A new main is to be laid along the Ponte- 
fract-road at an estimated cost of about £1,000. 


Barrow-in-Furness.—The accounts of the electricity department 
were submitted to the Council on Monday. The chairman of the 
Electric Lighting committee (Mr. Smith) said the electricity station 
had been working for 12 months. Thie capital expanded was 
£32,540. 162. 10d., and the revenue £2,630. There was a gross profit 
of £758, of which £735 was absorbed in interest, leaving £23 for 
sinking fund. The average charye for current for private lighting 
was 4·97d., and the cost of generation, &c., per unit 3:4d. On the 
recominendaticn of the Highways coinmittee it was decided to enter 
into an agreement with the British Electric Traction Co. with refe- 
rence to the conversion and working of the Barrow tramways. 

Battersea (London). The Vestry has decided, on the recom- 
mendation of their consulting engineer (Prof. A. B. W. Kennedy) to 
lay distributing mains on both sides of St. John's road. Petitions 
have been lodged against the London County Council's two tramway 
bills with a view to secure further amendments in the measures 


Bradford. The Electricity committee are inviting tenders for 
electric motors of 43, 7 and 10 m r. for one year. ‘The electrical 
engineer (Mr. R. A. Chattock) has also been authorised to obtain 
motors exceeding 10 H.P., hitherto the limit, and supply same in 
cases were application is made for them. 


Canterbury.—A report on the first vear's workiny of the elec- 
tricity undertaking has been presented to the Lighting committee 
by the town clerk (Mr. H. Fielding). The consumers connected on 
March. 31 were 195, against 106 in 1899. The number of public 
lamps is 12 arcs and 243 incandescents. The revenue account shows 
a gross surplus of £1,913. 23. 7d., which, after allowing for legal 
reserve, was suflicient to pay a dividend of 43 per cent. on the capital 
expended (£34,000), and to place to reserve £468. 28. 7d. Interest 
on loan amounted to £673. 123. 8d., and sinking fund to £833. 94 11d., 
leaving a net profit of £406. 

Ohesterfleld.—An inquiry will shortly be held into the appli- 
cation of the Council to borrow money for erecting electricity works 
The charge for current has been fixed at 6d. per unit for puse and 
private lighting, and 31d. for power. Applications have been 
received for the equivalent of 4,713 8 c.p. lamps. There are also 
applications for 11 motors, aggregating 50 H.P., and as it is proposed 
to erect 50 arc lamps for street lighting, the original scheme will 
have to be enlarged. 

Croydon. An inquiry was held last week into the application of 
the Corporation to borrow £20,570 for electric lighting. The town 
clerk (Mr. E. Mawdslev), and the electrical engineer (Mr. T. H. 
Minshall) supported the application. Mr. Minshall said that the 
present loan was for extensions of mains and plant, £6,800 being for 
station plant, and the balance for cables and mains. The loan was 
applied for owing to the great increase in the demand for current. 
Up to 31st March, the supply was equal to 45,122 8-c.p. lamps for 
private, and 3,500 for public lighting. When the Corporation took 
over the undertaking there were 15,000 lamps for private and 2,00) 
for public lighting. The existing plant would only be sufficient to 
meet the demand next winter, assuming a normal increase, without 
any reserve. The new plant would supply about 15,000 8-c.p. lamps 
alight at one time, or about 20,000 connected. In all probability 
the new plant would not be available until the winter after next. 

Future consumers of the electricity department are to be charged 
on the maximum demand system. 
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Dublin.— The electric tramway service between Inchicore and 
Westland.row has now been extended to Victoria Bridge over the 
Grand Canal Dock at Ringsend. "The only route still worked by 
horse cars is that portion of the Sandymount line from Haddington- 
road to the Sandymount terminus on the Strand road. "This horse 
service is likely to be a permanency owing to the railway bridge at 
the commencement of London Bridge-road being so low that trolley 
wires cannot be passed under it at such a height as will allow the 
electric cars to run beneath. 

The receipts of the Electricity department for the past quarter 
were £3,167. 3s. 9d., an increase of £577. 7s, 2d. 


Dunmanway (Cork).—The RuralCouncil have considered tenders 
for the electric lighting of the town. A local tenderer (Mr. John 
Atkins) offered to supply and erect the necessary generating plant 
for £1,000, to light the town until 11 p.m. by incandescent lamps, 
and to maintain samé for £30 per annum provided he obtained per- 
mission to supply current to private consumers. Messrs. Robert 
Dawson and Co., of Stalybridge, through their reprensentative (Mr. 
Hunter), also offered to submit a scheme, but no figures were given. 
Opposition to the proposed area of charge was raised. The Council 
passed a resolution in favour of electric lighting, but the matter is 
to remain in abeyance until the sanction of the Local Government 
Board has been obtained. ; 


East Grinstead.—The General Purposes committee are to report 
upon the advisability of obtaining electric lighting powers. 


Electric Auto Cars.—Sir Howard and Lady Vincent have 
engaged an Oppermann electrical victoria for the season. 


Electric Tramways in the City of London.—At yesterday's 
meeting of the Court of Common Council a communication was 
read from the London County Council, stating that the Highways 
committee of that body had under consideration a proposal to intro- 
duce a bill seeking powers to construct tramways in London, in 
which it was proposed to construct a new line of tramway from 
Farringdon-road and Ludgate-circus, and asking the City C'orpora- 
tion to support the measure. Mr. Deputy Johnson said it should be 
made perfectly clear whether the tramways were to Ъз worked 
electrically. Ultimately the matter was referred to the Streets 
committee, with instructions to fully report to an early meeting of 
the Court. 


Failure of Electricity Supply.—At the Greenwich Police Court 
last week Mr. Kennedy gave his decision on the complaint against 
the London Electric Supply Corporation for failure to supply electric 
current to the premises of Mr. Shaddick, of the “Dover Castle,” Dept- 
ford. Particulars of this case were given in our issue of the 27th 
ult. Mr. Kennedy held that the defendants’ plea of force majeure 
did not apply. He was doubtful whether the company allowed 
sufficient time to overhaul the boilers, especially when they knew 
of the hardness of the water and that the boilers would not last many 
weeks. He did not, however, rest bis judgment so much upon that 

und as upon their taking Mr. Shaddick a3 a new customer when 
they knew that, through the failure of the Colchester firm to supply 
new boilers and their inability to overhaul the old, it was, to say the 
least, doubtful whether they could adequately supply Mr. Shaddick 
with current. The penalty was singularly inadequate, and therefore 
he must inflict the fuil penalty of 40s. in each of the seven cases 
with 20 guineas costs in the firet case and 2s. costs in each of the 
others, making £35. 12s. in all. 


Frome.— Messrs. Medhurat and Kitchin have been appointed 
consulting engineers to the Council. 


Great Yarmouth.— The receipts of the electricity department for 
the past quarter were £1,767, and, after paying interest, sinking 
fand, and all charges, there was a clear profit of £65. The statement 
for the past year showed a profit balance of £437, against a loss of £57 
on the previous year. The gross profit from 1895 to 1900 was 
£7,218, but the net loss was £1,522. The Wellington Pier and the 
Pavilion are being wired at a cost of £70. 


Greenock.—Mr. E. S. Fedden, who was recently appointed 
electrical engineer at Sheffield, terminates his engagement here on 
Saturday, and will take up his duties at Sheffield next week. 


Hammersmith (London)—The engineer and manager of the 
electricity department (Mr. G. G. Bell) submitted a report on 
the result of the past year's working to the Vestry on Wednesday. 
The consumera increa:ed during tlie year from 275 (representing the 
equivalent of 19,390 8 c.p. lamps) to 464 representing 26,365 lamps). 
The average number of lamps per consumer had decreased from 70 
to 56. This was mostly due to the number of small flats in the 
parish which was wired, £3,375 were received for lighting and main- 
taining 150 public arc lamps, 63 additional ares had been added 
since last report, 620,078 units have been supplied for private light- 
ing, producing £10,274. 5s. 7d., which worked out at an average 
mn of about 4d. per unit. The average lighting hours of the 
amps had been increased from 840 to 900 per annum, but owing to 
the reduction of practically 4d. per unit, the annual revenue per 


lamp had gone down from 102. 10d. to 92. The total cost of gene- 
ration, distribution, &c., was £7,764. 14s. 11d., or 2:05 per unit, a 
decrease of nearly 4d. per unit on last year, being 56:5 per cent. of 
the revenue, leaving a gross profit of £5,974. Os. 10d., or 4355 per 
cent. towards paying interest and sinking fund charges. The whole 
of the buildings, generating machinery, and distributing mains have 
been maintained in efficient working condition out of revenue. The 
result of the year's working showed a net profit of £1,615. 4s. 8d., 
after the deduction of interest and 5 of capital. The capa- 
city of the generating station is equal to supplying a further 10,000 
8 c.p. lamps, after allowing an ample margin to reserve. 


Hampstead (London).—The Guardians are applving for a loan 
of £2,003 for electric lighting and other purposes. The Vestry have 
taken up a loan of £90,740 on account of £97,178 applied for for 
electric lighting, to berepaid within 42 veara, and have decided that 
the cost of all plant and machinery covered by theloan which it may 
be necessary to renew or replace during the currency of such loan, 
shall be defraved out of a special sinking fund or out of maintenance 
account. 


Hull.— An inquiry was held on Tuesday into the application of 
the Corporation to borrow £42,000 for electric lighting extensions. 
The town clerk said that the total of electric lighting loans was 
£128,490. The present loan was required to meet the increasing 
demand for current. The undertaking was financially a success. 
Last year aT made a profit of £1,924. 3s. 4d., which was carried to 
reserve which now amounts to £10,092. There was no opposition. 


Imports of Electrical Goods into the United Kingdom —The 
accounts relating to the trade and navigation of the United King- 
dom show that the value of electrical goods and apparatus imported 
during April was £411,335 against £73,085 in the preceding month 
and £360,966 in April, 1899. The total for the four months ended 
April 30 was £1,801,538, against £1,546,025 in the corresponding 
period last year. 


Islington (London).—An expenditure of £4,125 has been 
sanctioned for 25 transformers. The outlay will, however, only be 
incurred when the London County Council has sanctioned the 
borrowing of the money. 


Kiel (Germany).—The Municipal authorities have decided to 
erect electricity works at an estimated cost of £35,000. 


Leeds.—At present the Corporation are supplying current to 
1,500 customers, representing an equivalent of about 110,000 8 c.p. 
lamps, an increase of 50 per cent. over the figures when the under- 
taking was taken over from the Yorkshire House-to- House Elec- 
tricity Co., 18 months ago. 


Leyton.—The Council have decided to lav down additional 
feeders at an estimated cost of £7,288, and the electrical engineer 
(Mr. F. Harman Lewis), has been instructed to carry out the work. 


Light Railways.— In their annual report to the Board of Trade 
for the year ended Dec. 31, 1899, the Light Railway Commissioners 
state that during the year 37 orders were submitted for confirma- 
tion, and of these 18 were confirmed and one was rejected, as it was 
considered the scheme should come before Parliament, The remain- 
ing 18 are still under consideration. Of the 18 orders under the 
consideration of the Board at the date of the last report, 17 were 
confirmed, and one was withdrawn. Up to Dec. 31 last the Com- 
missioners had submitted 88 orders in respect of 91 applications to 
the Board of Trade for confirmation. Of the 94 applications for the 
year 1898-1899 nine were withdrawn prior to, and three were re- 
jected without, holding an inquiry. Of the remaining 82 applica- 
tions 67 inquiries had been held up to Dec. 1, with the result that 
47 were approved, two adjourned, one withdraw», and 17 rejected. 
The Commissioners express apprehension as to their ability to deal 
with the great and increasing number of applications within the 
specified time. In 1897 48 local enquiries were held, in 1898 51, 
and in 1899 73, but the Commissioners were ia considerable arreacs 
with the applications. 

Llanelly.—The British Insulated Wire Co. recently arrived at an 
understanding with the Council for the erection of electricity works 
and for the conversion and extension of the local tr. mway. Some 
difficulty has been experienced in arranging terms with the tramway 
company, and the Council now propose to exercise their rights of 
purchase, and as soon as the undertaking passe» iuto their hands it 
will be handed over to the B. I. W. Co. 


London County Council —At Tuesday's meeting a loan of 
£10,000 for plant and machinery for the electric lighting scheme of 
the Poplar District Bosrd of Works was granted, and a loan of 
£20,000 (on account of £40,000 sanctioned on March 27) was grante1 
to the Shoreditch Vestry for clectric lighting work. 

The decision of the Light Railway commissioners refusing the 
application of the County Council for an order to construct light 
railways in London was discussed, and it was stated that the High- 
ways committee will shortly report upon the course it will recom- 
mend the Council to take in regard to this important decision. 

Longton. It has been decided to apply for a loan of £28,500 for 
erecting electricity works, 
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Maesteg (Glam.)—The question of obtaining electric lighting 
powers is to be discussed at.the next council meeting. 


Municipal Loan.—The Ilford District Council are inviting 
tenders for a loan of £66,700 for electric lighting. Tenders to 
Chairman by the 16th inst. 


New Maldon (Surrey).— А special committee has been formed to 
consider the electric lighting scheme proposed by Mr. F. J. Warden 
Stevens. 


Plymouth.—An inquiry was held by Mr. А. P. Trotter, on 
Tuesday, into the application of the Corporation to borrow £20,000 
for additional generating plant for electric tramway purposes. The 
town clerk (Mr. J. H. Ellis) stated that electric traction on the 
Ebrington-street section had been so satisfactory that the Corporation 
desired to extend it to the northern section of the tramways. The 
Local Government Board had already sanctioned a loan for the 
overhead equipment and cars for the Compton section, and the 
peat loan was required for the provision of 5 plant, 
oilers and pipes, accumulators and switch gear, underground mains, 
&c. At the Corporation's station at Prince Rock there was space for 
all the plant to be put in. He asked that the loan should be for 30 
years. The borough electrical engineer (Mr. Rider) said the Corpora- 
tion had alreadv borrowed £18,000 for overhead equipment and 
bonding of the lines. The track already existed, but certain sections 
of it would have to be renewed with heavier rails to carry the electric 
cars. That, however, was provided for in the previous loan. Mr. 
Trotter remarked that the Board had adopted definite rules with 
regard to the repayment periods of loans. They allowed 30 years 
ior buildings and land, 20 vears for electrical equipment and 15 
yeara for cara. Mr. Rider then submitted technical details of the 
proposed new plant, and stated that the length of the line was over 
3 miles of single track. There was no opposition. 


Private Bill Legislation.— The Charing Cross, Euston and 
Hampstead Railway, and the Wellingborough and District Tramroad 
Bills have been read a second time in the House of Lords, The City 
and South London Railway Bill has been read a third time. 


‚ Redditch. —An inquiry has been held into the application of the 
Council to borrow £8,000 for electric lighting. The clerk (Mr. G. W. 
Hobson explained that the present loan was required to meet excess 
expenditure and carry out extensions. "There was no opposition, 


` Reigate.— The charges for current for private lighting have been 

fixed at 7d. for the first hour's maximum demand, and 4d. after- 
wards. The annual charge for public агг lamps is to be £18 
per lainp. S E 


Salford.—A special meeting of the Council was held on Monday 
to consider the report of the special committee recently appointed to 
investigate certain matters relating to the borough electrical engineer 
(Mr. C. L. Turner), and certain alleged irregularities in connection 
with plant contracts, The Committee was composed of the Mayor 
(Ald. S. Rudman), the Deputy-Mayor (Ald. W. Robinson), and 
Aldermen Hulland and Phillipps, and Messrs. E. Desquesnes, 
J. Higson, W. 1 and A. Worsley. The report stated that 
the Committee had held four meetings, at which iu the presence of 
of Mr. Turner, ths evidence of Mr. Haworth, chairman of 
the Electric Light committee ; Mr. Bates, member of Council; 
Mr. Clirehugh, consulting engineer ; Mr. Holt and othera was taken. 
Mr. Turner had had the opportunity of asking these gentlemen 
queations, had subsequently made his own statement to the com- 
mittee, and had produced such witnesses and documents as he 
thought fit. In August, 1898, Mr. Turner, as borough electrical 
engineer, was instructed by the Electric Light committee to prepare 
and submit plans for the new works and plant required. He did so, 
and in Dec. 1898, the committee advertised for tenders based upon 
these plans, &c. The Council, however, rejected the plans and speci- 
fications, and the tenders were not opened: but by direction of the 
Council, Messrs. Lacey, Clirehugh and Sil'ar were instructed to 
рер а new set of plans, which were submitted and adopted in 

ecember. In the meantime, Mr. Turner appeared to have conceived 
that he bad the right to appropriate to his own use and benefit a 
portion of some plans which had been thus rejected. These plans 
referred to a form of arrangement of pipework originally prepared 
by him under the direction of the committee, and, as he 
admitted, prepared at the cost of the Corporation and in pursance of 
his duty as borough electrical engineer. Withcu; making known 
that intention to, or seeking the consent or advice of, the chairman 
of the Electric Light committee, he had a preliminary interview with 
a firm of patent agents at a date stated to be September, 1899. In 
the same month Mr. Turner stated that he had an interview in 
Manchester with a member of a firm of pipe makers, at which it was 
arranged that the firm in question should take up Mr. Turner's 
ре upon a royalty of 73 ре cent. payable to Mr. Turner, and in 

ctober an agreement was drawn up embodying that arrangement. 
In November instructions were given by Mr. Turner to the patent 
agents to secure provisional protection in his name, the official 


notification being dated Nov. 30 that the grant was registered 
as being applied for under date Nov. 22. 'The committee had, 
at Mr. Turners request, compared the plans relating to his 
patent with those prepared by Mr. Clirehugh, and found 
that there was considerable similarity on a cursory examination, 
but Mr. Turner had pointed out that his plans disclosed an 
arrangement of valves and piping aimed at securing that any one of 
a series of boilers or its connecting steam pipe could be shut off 
without interfering with the supply of steam from the other boilers. 
Mr. Turner invited the committee to obtain expert evidence to estab- 
lish the distinction, but the committee did not deem it necessary to 
enter further into the question of the validity of the patent, as the 
borough engineer had declared that Mr. Сеара s plans were 
different and did not effect the purpose for which he had a patent, 
If o, it resulted that the contractors would not have been charge- 
able with any royalty in respect of Mr. Turner’s patent. The tenders 
were advertised in Feb. last, and the pipe-making firm already 
referred to applied and obtained specifications and information from 
Mr. Clirehugh's firm, and then addressed a letter, not to Messra. 
Lacey, Clirehugh and Sillar, the proper persons, but to Mr. Turner, 
asking for the names of firms tendering for condensers and steam pipes, 
so that they might, as sub-contractors, submit prices for consideration. 
Mr. Turner in February, having obtained the desired information 
from Mes:rs. Lacey, Clirehugh, and Sillar— without, as they affirm, 
disclosing its object supplied the names to the pipe-making firm, 
who subsequently issued a letter stating that they understood the 
person to whom it was addressed proposed to quote for the Salford 
steam-pipe and condensing plant, and pointing out that the pipe 
installation was in accordance with Mr. Turner's patent svstem, of 
which they were the sole licensees. The agent of the pipe-making 
firm had explained that he thought Mr. Turner's patent was adopted 
in Messrs. Lacey, Clirehugh and Sillar’s plane. Questioned as to 
these matters, Mr. Turner stated that on receipt by him of the 
request for the names he saw Mr. Clirehugh, and said he had 
received the letter asking him to send all the names of intending 
contractors, and asked if he (Mr. Clirehugh) had any objection to that, 
and he replied that he saw no objection. Mr. Clirehugh’s evidence was 
that no such statement was made, and that a simple verbal request 
was made to him by Mr. Turner for the names, without explana- 
tion, and hesupplied them as a matter of course, having regard to Mr. 
Turner's official position. In concluding their report the committee 
expressed the opinion that Mr. Turner was not justified, without the 
knowledge and permission of his committee, in seeking a patent for 
work done by him on behalf and at the expense of the Corporation, 
who were his employers, and that there had been an unfortunate 
coincidence in the time of his securing a patent for pipework with 
the time when plans were being eum met for contractora with the 
Corporation in his own department to tender for pipework ; that 
Mr. Turner жаз not justified in supplying the list of names ; that it 
was difficult to believe that he was not cognisant of what was being 
done by the pipe-making firm ; and, finally, * that Mr. Turner has 
endeavoured to mislead your committee and members of the Electric 
Light committee (namely, its chairman and Councillors Haworth 
and Bates) on important matters of fact involved in the inquiry, 
with the result that he has lost your committee’s confidence.” A 
motion that the report of the committee be received and entered 
upon the minutes of the Council having been seconded and adopted, 
the Mayor moved— 

“That, in the opinion of this Council, Mr. C. L. Turner has forfeite 1 its 
confidence, and that he be required to resign his position as electric 
engineer, and that three months’ salary be paid t» him in lieu of notice.” 
Ald. Mandley moved as an amendmeat that the electrical 
engineer be forthwith dismissed. Upon a division the amendment 
was lost by 28 votes to 12, and the resolution was then agreed to. 
Ald. Phillips said a letter had been written bv a Manchester solicitor 
threatening the chairman of the Electric Light committee (Mr. A. 
Haworth) with legal proceedings. He, therefore, moved — 

That in case any legal proceedings are brought against Mr. Haworth 
in connection with the inatter, the Council undertake to defend him." 
Mr. Haworth said the action he had been compelled to take in this 
affair had been most painful. He had every confidence in the elec- 
trical engineer up to a certain point. The resolution was passed, and 
the Council adjourned. 


Southport.—The Council on Tues lay decided to apply for 
sanction to borrow £40,000 for relaying the tram lines recently 
purchased from the Birkdale and Southport Tramway Co., and to 
provide the necessary electrical equipment. 


Spalding.—As the Council are the owners of the gas works they 
have decided to oppose an application by a company for a provisio 
electric lighting order. 


Tunbridge Wells.—The Lighting committee have engaged Sir 
W. H. Preece, at a fee of 50 guineas, to prepare a report as to the 
best means of preventine nuisance by smoke and vibration at the 
electricity works. 


Underground Telephone Wayleaves. — The Marylebone 
(London) Vestry have given the National Telephone Co, permission 
to lay their wires underground. 
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NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— 

READY. 


(Price 132s. 64, by post, 13s. d.: Colonies, 148,; abroad, 144, 6d. (United 
States, 158.) 


“Тө Electrician " Electrical Trades’ Directory and Hand- 
book for 1900.—In addition to the well-known features of this 
Directory and Handbook (all of which have been carefully revised 
and brought quite up to date) a large addition has been made to the 
Handbook Division, including a Digest of the Law of the Telegraph 
and Telephone, for the use of municipalities and companies contem- 
рівцов applying to the Postmaster-General for а Telephone Licence. 

his section of the book now includes the new model form of Licence 
issued by the Postmaster-General, the Telegraph Acts and Orders 
by Parliament in 1899, and other information in connection 
with this the latest development of electrical enterprise. The huge 
sheet tables of Electric Light and Power and Electric Railway 
and Tramway undertakings of the United Kingdom have been 
made quite complete. 'These sheets form a most complete record 
of electrical engineering progress in connection with electricity 
supply and power and traction applications The Directory 
Division has been carefully extended and corrected, and is 
the most reliable list of firms and persons ed in the electrical 
and allied industries ever compiled. A number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is the most complete and correct book of its kind 
ever published in any language. 


THE Execrrician” RgADING CasE.—To hold four numbers of the 
journal, Strongly bound, 1s. net; post free, 1s. 4d. 


* MaaNETIO INDUCTION IN IRON AND OTHER Metats.”—By Prof. J. A. 
Ewing. Price 10s, 6d. net. New Edition (Third) now ready. 


** LOCALISATION OF FavutTs IN ETxOrnIo Lieut Marws."—By F. С. 
Raphael. Price õe., post free. The book deals with the important subject 
of localising faults in electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


% WIRELESS TELEGRAPHY : SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIO WAV.“ A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lo with a large number of illustrations, bringi 
this latest ры ано of electrical science quite up to date. New an 

tion, 53. nett. Now ready. 


**PracricaL NoTES FOR ELECTRICAL Srupents.”—By Messrs. A. E. 
Kennelly 250 Н. re Wilkinson. Price бе. 6d., post е The authors 
give in a clear and concise manner a good summary e general - 
ciples of electrical science. : m 

"THE INCANDESCENT LAMP AND ITs MANUFACTUBE."—By Gilbert S. 
Ram. Price 7s. 6d., post free. i underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 
x mum 5 OF THE ао ОШЕНТ иы т cr * 

Fleming. 108, paper covers ne ree ; strong olot 

à 6d. post iros: А t, post P ng 

* Motive POWER AND GEARING РОВ ELzorRICAL MacHINERY."—B 
E. Tremlett Carter, C.E., M. L. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated power plants, but also fer public electric lighting aed power 
stations, The various forms of 2 the power station and for electrio 
motors are also dealt with; and the book oontains, in addition, numerous 
e giving exact data of the equipment and working of electrio power 

ons. 

* THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.” — 
by Francis Jehl. 10s. 6d., post free, This is a practical handbook, giving 
æ complete description of the art of making carbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 

* ELECTRIC LAMPS AND ELECTRICO Ілснтіхо,” by Prof. J. A. Fleming, 
ALA., D. Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, tc. New and Cheaper Edition, 68., post free. 

““Кыстшо Motive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has had 
much experience. Price 10s. 6d., post free ; abroad, 11s. 

* ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 

my 8vo, fully illustrated. 10a. öd., post free. 

* SUBMARINE CABLE-LAYING AND REPAIRING. '—By Н. D. Wilkinson, 
MI. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 

| summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 

TI ART OP ELECTROLYTIO SEPARATION OF METALS."—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the ical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. | 


% ELBCTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., 12s. 6d. 
Vol. II., 12s. 6d. | : 

t DRUM ARMATURES AND CoMMUTATORS,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

„THE ALTERNATE CURRENT TRANSFORMER.”—By Prof. J. A. Fleming, 
M. A., D.Sc., F.R.S. Vol I.—New Edition. Price 12s. 6d., 1 ost. free, 
VoL IL, price 128. &d., post free, is also ready. 


"Tug STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—A new 
edition of this book, by Messrs. H. K. C. Fisher and J. C. H. Darby, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as 
a guide to operators already in the telegraph service, and to tho«e who 
desire to enter that service. The erent cable companies now insist that 
their operators and probationers sh certain examinations in elec- 
trical subjects. The book is very fully illustrated. 


* ELgpcTRO-CBEMISTRY."—By Dr. G. Gore, Third Edition. 


Price 2s., 
post free. 


E 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 

Glasgow Corporation require tenders for indiarubber-covered and 
lead-covered branch cables and carbons for one year. Specifications, 
&c., may be obtained from the engineer (Mr. W. A. Chamen), 75, 
Waterlow-street, Glasgow, and further particulars are given in an 
advertisement. Tenders to the town clerk (Sir J. D. Marwick) by 
19th inst. 

Glasgow Corporation also require tenders for creosoted poles, oak 
arms, insulators, ironwork, and ironwork used in telephone con- 
struction. Tenders by Wednesday, 16th inst. 


Leeds Lighting committee invite tenders for two or three 630 kw. 
two-phase generators and one or two sets of surface condensing plant. 
Ап advertisement contains further particulars, and specifications, 
&c., may be obtained from the manager 8555 H. Dickinson), 1, 
Whitehall-road, Leeds. Tenders to town clerk (Mr. W. J. Jeeves) 
not later than 10 a.m. of 28th inst. 


Bradford Corporation invite tenders for the supply and delivery (for 
12 months) of enc'osed electric motors of 44 H.P., 7 H.P., and 10 H.P. 
Specification, &c., may be obtaiue 1 from the city electrical engineer 
(Mr. R. A. Chattock). Further particulars are given in an advertise- 
ment, and tenders mu-t be sent to the town clerk (Mr. Frederick 
Stevens). Town Hall, Dradford on or before 24th inst. | 

Bradford Corporation also require tenders for the construction and 
delivery of two steam engines and two 1,000 kw. dynamos. Speci- 
fications may be obtained from the city electrical engineer (Mr. R A. 
Chattock), and tenders must be delivered to the town clerk (Mr. 
Frederick Stevens), Town Hall, Bradford, on or before 24th init. 
An advertisement gives further particulars. 


Newcastle-upon-Tyne Tramways committee invite tenders for 
switchboards, underground feeders, and pumping apparatus. An 
alvertisement contains additional particulars, and tenders for switch- 
boards and feeders must be sent to the town clerk (Mr. Hill Motum) by 
25th inst., aud for the pumping apparatus by June 1. Specification 
and forms of tender can be obtained after 16th inst. from the con- 
sulting engineer, Mr. Chas. Hopkinson (Messrs. Hopkinson and 
Talbot), 26, Victoria-street, London, S.W. | 


Walthamstow District Council invite tenders for the supply and 
erection of ‘arc lamp posts and accessories and glow lamps on posts 
and on existing gas standards in connection with their proposed 
system of electric lighting. Plans may be inspected and specifica- 
tions obtained after 17th inst, at the offices of the consulting 
engineer (Mr. James Enright), 47, Victoria-street, London, S.W., 
and tenders must be delivered to the clerk (Mr. E. J. Gowen), Town 
Hall, Walthamstow, by 5 p.m. 29th inst. An advertisement gives 
additional particulars. 

Walthamstow District Council invite tenders for fire alarms, 
wire, &c. An advert sement contains additional [particulars, and 
forms of tender may be obtained from the surveyor (Mr. Edwin 
Morley). Tenders to the clerk (Mr. E. J. Gowen) before 5 p m. of 
25th inst. 

Southampton Corporation invite tenders for the supply and erection 
of a water-tube boiler with steam and other pipes and sundry iron- 
work. Specification may be obtainel (after 14th inst.) of the town 
clerk (Mr. R. R. Linthorne), and may be inspected (but not obtained) 
at the offices of the consulting engineers (Messrs. Kincaid, Waller 
and Manville), 29, (it. George-street, Westminster. Tenders to Mr. 
Linthorne by 28th inst. See also advertisement. 

Bridgwater Town Council invite tenders for the supply and 
erection of electricity generating plant as advertised in another 
column. Specifications, &c., may be obtained from the consulting 
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engineer (Mr. W. H. Trentham), 39, Victoria-street, Westminster, 
S.W. Tenders to town clerk (Mr. W. T. Baker) Town Hall, 
Bridgwater, before 3 p.m. ón June "th. 

Crewe Town Council seek tenders for the supply and laying of 
about 25,000 yards of three-core cable for street lighting extensions, 
and the supply of upwards of 500 lamp holdera and reflectors for 
adopting the existing lamp- posts for electric light. Specifications 
may be obtained from the engineers (Messrs. Hopkinson and Talbot), 
26, Victoria-street, S.W., and tenders must be sent to Mr. Frederick 
Cooke, town clerk, Crewe, by May 26. See advertisement. 

Glasgow Corporation invite tenders for the supply of two sets of 
switchboards and instruments for 4,000 amperes each. An advertise- 
ment gives further particulars, and the specification may be obtained 
from the chief engineer (Mr. W. A. Chamen), 75, Waterloo-street, 
Glasgow. Tenders with the town clerk (Sir J. D. Marwick) before 
10 a.m. of Jane 12. 

Dundee Town Council invite tenders for supply of copper bonds. 
Specifications, &c., may be obtained from the city electrical engineer 
(Mr. Walter H. Tittensor), Dudhope Crescent-road, and tenders must 
be lodged with the town clerk (Sir Thomas Thornton, LL. D.), City 
Chambers, Dundee, by 22nd inst. An advertisement contains 
additional particulars. 


Edinburgh Corporation invite tenders for elevators and coal and 
ash conveyors for the McDonald-road electricity station. Ап 
advertisement gives further particulars, and specifications may be 
obtained from the resident engineer (Mr. F. A. Newington), Dewar- 
place. Specifications may be seen at, but not obtained from, the 
office of the consulting engineer (Prof. A. B. W. Kennedy), 17, 
Victoria-street, London, S. W. Tenders must be delivered to the 
town clerk (Mr. Thomas Hunter, W.S.) by 21st inet. 


Worksop District Council require tenders for electricity generating 


plant. Tenders to clerk by 23rd inst. 


The Guardians of West Ham Union invite tenders for the 
erection and maintenance for 12 montha of electric lighting instal- 
lation. Tenders to clerk, Union-road, Leytonstone, E., by May 16. 

Heywood Corporation require tendera for electricity generating 
plant. Specifications, &c, from town clerk (Mr. J. Н, Baldwick) 
and tenders by noon on May 14. 


Corporation of London Streets committee invite tenders for the 
supply on hire of electrically-driven dust carts, Tenders to town 
clerk (Sir John B. Monckton: Guildhall, E.C., by June 1. 


Paddington (London) Vestry invite tenders for carrying out certain 
proposed alterations to the existing electric lighting at the public 
baths. Tenders to vestry clerk (Mr. Frank Dethridge), Vestry Hall, 
Harrow-road, London, W., by May 14. i 


. Burnley Corporation invite tenders for laying about 2,000yds. of 
cable. Tenders by May 14. | 


Kings Lynn Corporation invite tenders for the supply of steam 
dynamos, boiler, switchboard and cables. Tenders by May 17. 


Central Electric Supply Co. (Ltd.) invite tenders for electrical plant. 
Tenders to Mr. F. J. Walker, 19, Carnaby-st, London, W., by May 22. 
‘Rhyl District Council invite tendera for the supply and erection 
of electricity generating plant. Tenders to Clerk by 2 p.m. of May 14. 


Brighton Corporation invite tendera for incandescent lamps for 12 
months from July 1 next. Tenders by June 11. 


- Tenders are invited for wiring the Leeds Central Fire Station. 
Tenders to town clerk by 28th inst. 


The Bengal Nagpur Railway Co. (132, Gresham House, Old Broad- 
st., E.C.) require tenders for electric lighting plant. Tenders by 
May 10. 


TENDERS RECEIVED AND ACCEPTED. 


For the supply of electricity meters to the Brighton Corporation 
electricity works for one year from June 1, 1900, the following 
tenders were submitted (each) :— 

Reason Manfacturing Co. British Th.-Houston Co... . £4 5 0 

(accepted) £2 10 0] Johnson & Phillips 4 0 0 
General Electric Co. ... 5 5 0 Chamberlain & Hookham 3 10 0 
S. Z. de Ferranti (Ltd.) 4 12 0 | British Electric Meter Co. 2 16 9 


Messrs. Campbell and Isherwood’s tender has been accepted by the 
Liverpool Select Vestry for wiring the Nurses’ Homes at the Work- 
house, Brownlow Hill. 


The Sheffield Corporation have accepted the tender of Messrs. 
John Brown and Co. for the supply and erection of three marine- 
type boilers at the electric lighting station for £8,550. Bennis 
mechanical stokers are to be fitted to the boilers at £100 each. 


The Birkenhead Corporation have accepted the following tenders : 
Tetlow Brothera, three Lancashire boilers and fuel economiser and 
mechanical stokers; Siemens Brothers and Co., three steam 
dynamos ; Klein Engineering Co., independent condensing plant, 
re-cooling tower and two boiler feed pumps; Electrical Power 
Storage Co., accumulators and booster; Marshall, Fleming and 
Jack, a 12-ton overhead travelling crane. 


APPOINTMENTS VACANT AND FILLED. 

Accrington Corporation require the services of an electrical clerk 
of works to supervise, under the direction of their consulting 
engineer (Mr. J. N. Shoolbred', the laying of cables in the streets 
and the erection of electrical plant at the generating station, at a 
salary of £3 er week. Further particulara are given in an adver- 
tisement, and applications must be sent to Mr. A. H. Aitken, town 
clerk, Town Hall, Accrington, by noon of 18th inst. 

The Hastings Corporation require an assistant electrical engineer, 
An advertisement contains further particulars and applications 
must be sent to the borough electrical engineer (Mr. Leonard 
Andrews), Earl-street Works, Hastings. 

The Johnson-Lundell Electric Traction Co. require an engineer and 
general manager and a secretary. Further particulars are set out in 
an advertisement, and applications should ba addressed to the chair- 
man (Mr. Leonard W. Holmes), 17, Soho-square, London, W.C. 

Salford Electric Light committee require an electrical engineer, 
salary £400 per annum. Further particulara are set out in an 
advertisement, and applications (addressed to chairman of committee) 
muet be forwarded to the town clerk (Mr. L. C. Evans) by noon of 
21st inst, 

The Aberystwith and Chiswick Electric Supply Corporation 
invite applications for the post of resident engineer at their Chiswick 
station, now building. Commencing salary £225 per annum. 
Applications to secretary. See advt. 

An assistant lecturer and demonstrator in electrical engineering 
is required for the University College of North Wales, Bangor. 
Applications to the secretary and registrar (Mr. J. Lloyd, M.A.), not 
later than June 9. See advertisement. 

The resident engineer of the Scarborough Electric Supply C». ha; 
a vacancy fora pupil. See advt. 

An advertisement invites applications for the post of managing 
engineer of a cable works on the Continent. 

A switchboard attendant is required at the Hull Tramways’ power 
station. Applications to City electrical engineer (Mr. A. S. Barnard), 
Dagger-lane, Hull. See advt. 

Salford Corporation want a clerk of works for the electricity 
station at Pendleton. Applications to Mr. J. Holt, 6, St. Mary's 
Gate, Manchester, by 19th inst. 

An installation inspector is wantel for the Manchester electrical 
department. Applications to chairman by 15th inst. 


Mr. John Christie, of Glasgow, has been appointed resident 
electrical engineer and manager at .the Brighton Corporation elec- 
tricity works, under Mr. Arthur Wright, at a salary of £400 per 
annum, rising by annual increments of £25 to £500. There were 
4t applicants for the тж and these were reduced to four, viz. :— 
Mr. Christie (who asked for a salary of £450), Mr. R. H. Campion 
(of Blackburn, who asked £300), Mr. P. W. d'Alton (late of the 
London Electric Supply Corporation, who wanted £600), and Mr. 
A. A. Day (of Manchester, who required £400). After consultation 
with Mr. Wright it was decided to appoint Mr. Christie, the engage- 
ment being for five years, but determinable by the Corporation at 
one month's notice. 


Since Mr. Turner's retirement from his position at Salford on 
Monday last, Mr. F. A. Wilkinson has been appointed borough 
electrical engineer (pro tem.) Mr. Wilkinson was previously the 
chief assistant engineer. 

The Cardiff Lighting Committee have appointed Mr. W. H. 
Illingworth, of Halifax, mains superintendent at a salary of £150 per 
annum. 


Mr. A. G. Hancock, late assistant electrical engineer at the 
Chatham, Rochester and District Electric Lighting Co.'s station has 
been appointed, out of 19 candidates, assistant engineer at Bray. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

It has been resolved to wind up Howell’s Anti-Inductive Tele- 
phone Syndicate (Ltd.) voluntarily, and Mr. D. F. Basden, 33, Sr. 
Swithin's-lane, I. C., has been appointed liquidator. 

Claims against H. L. Howard (trading a: Thompson, Howard and 
Co.), electrical and mechanical engineer, Wyvestow, Dragon-parade, 
Harrogate, and at York and Hull, must be in by 22nd inst. Mr. 
A. T. Wilkinson, O.R., 23, Stonegate, York, is trustee. 

John Grant Macandrew, trading as the Waverley Electric Co, 
117, George-street, Edinburgh, and Portobello, has executed a trust 
deed. The principal trade creditors iaclude : — 


Edison and Swan Co. ...£140 7 7 Siemens Bros. and Co. . £19 4 4 
Drake and Gorham ...... 65 14 1 C. Joyner and Co 1515 1 
Telegraph Manuf'ct'g Co. 51 5 2 General Electric Co. ... 15 9 0 
D. F. Wishart and Co.... 36 15 8 Mathew Buchan ......... 12 10 0 
John Hunt and Co. ...... 23 15 0 J.W.Singerand Sons... 12 9 2 


The liabilities amount to £688. Os. 2d., and the assets to £323. 103. 6d. 
At a meeting of creditors on the 4th inst. it was proposed that 
debtor's father and other friends should pay on debtor's behalf а 
composition of 10s Mr. Macandrew, sen., was allowed time to 
consider the suggestion. 
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Laing, Wharton and Down (Ltd )—(In Liquidation).—In 
connection with the realisation of the assets of this company we 
understand that it will probably be some considerable time before 
the liquidator is able to make any proposition to the unsecured 
creditors. In the meantime it may be stated that these creditors are 
unlikely to receive payment of their debts in full. 


Mannesmann Tube Co. (Ltd.)—(In Liquidation).— We learn 
that there are hopes of a small dividend being paid shortly to the 
unsecured creditors of this company. No distribution of assets can, 
however, take place until the debenture-holders' account has been 
settled, and the claims of the secured creditors, which are now being 
dealt with, are adjudicated upon. 

Williamson and Jo:eph (Ltd.)—(In Liquidation).—In reply to 
our inquiries regardiog the liquidation of Williamson and Joseph 
(Ltd.) we are informed that there is practically no prospect of any 
dividend being paid to the unsecured creditors iu this matter. None 
of the assets of the company have so far come into the liquidators 
hands, the receiver for the debenture holders being still in possession. 
This gentleman has up to the present, we understand, been unable 
to obtain an offer for the business sufficient to cover the amount of 
the debentures and interest. 


Plant for Sale.— Messrs. Cornelius and Boulter, the Promenade, 
Cheltenham, announce in an advertisement the sale by auction on 
22nd inst. at noon, of the contents (including electric lighting plant 
and machinery) of the Assembly Roome, Cheltenham. Catalogues, 
&c., from the auctioneers. 

The Tynemouth Corporation have a 30 н.р. Marshall steam engine 
and a belt-driven dynamo (175 amperes 65 volte) for sale. An 
advertisement gives additional information, and offers must be sent 
to the borough surveyor (Mr. John F. Smillie), Town Hall, North 
Shields, by noon of Tuesday the 22nd inst. 

The Tunbridge Wells Corporation invite offers for their electricity 
works switchboard. Particulars may be obtained from the borough 
e'ectrical engineer (Mr. Horace Boot). See Advt. 

A 37-kw. Siemens dynamo is advertised for sale in another column. 
Applications to clerk of works, Eaton Hall, Chester. 


„% Monobloc” Accumulators.—Me:sre. Drake and Gorham, sole 
agents in this country fur the Monobloc Accumulator Syndicate, Ltd., 
forward a catalogue of these accumulators. The Monobloc is known 
on the Continent as the “ New Julien,” and references are given, in 
the list before ue, to tramway systems abroad where this tvpe of cell 
iz in use. Tests and trials to which the cells have been subjected on 
the Continent give the capacity as 9 watt - hours and 5:22 ampere hours 
per Ib. of electrode, and the efficiency is shown to be very high. 
Special plant has, we are informed, been installed at Bakewell, 
Derbyshire, for the manufacture of the cells on an extensive scale. 
The appearance of the Monobloc accumulator is familiar to our 
readers through the medium of our advertisement pages, and briefly 
it may be stated that the block of the pcsitive material is composed 
of punched sheets of lead, built up from the bottom of the cell so as 
to form one homogeneous mass, which is cro:sed-tied at all points to 
give considerable mechanical strength. The holes punched in these 
horizontal sheets also form a casing and receptacle for the negative 
electrodes, which are in the form of vertical pencils. The tramwa 
services at Ghent and Dunkirk have been conducted entirely with 
accumulator cars for more than a year, and the commercial results 
are said to compare favourably with the published figure« for the 
trolley under similar conditions. At Ghent there are 36 cars in 
regular work and 11 reserve cars. The method of suspension of the 
cella under the car is such that the wood work is not liable to damage 
by the acid. 

* Constant" Arc Lamps.—Mr. G. Braulik, of 217 and 218, 
Upper Thames-street, London, E.C., forwards a new price list of 
continuous current “ F" pattern arc lamps, manufactured by Messrs. 
Koerting and Mathieson. Mr. Braulik calls attention to the in- 
creased sales of these lamps, and states that some of the largest supply 
companies and corporations in the country are using them. There 
will shortly be ready a new price list of enclo:ed arcs for alternating 
and continuous current, also of double carbon and inverted arc lamps. 


Exports of Electrical Apparatus and Material.—Thefollowin 
list gives official particulars of the exports of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 2 to 
May 8, with the ports of destination: — 

Africa — Саре Town, £45; Durban, £269. Argentina—Buenos Ayres, 
£88; Rosario, £52.  Australasia—Adelaide, £76 ; Port Darwin, £8) 
(telegraph material); Sydney, £283; Wellington, £209. Belgium 
Ostend, £36. British Gui ina —Demerara, £41. France — Rouen, £105. 
Germany—Borkum, £21.200 (telegraph cable); Hamburg, £427 (includ. 
ing £400 telegraph material). Gibraltar—£130. Holland — Amsterdam, 
£85. Hong Kong, £52. India—Bombay, £685 ; Calcutta, £688 (includ- 
iog £317 telegraph material); Madras, 0. Japan—Kobe, £659; 
Nagasaki, £127; Yokohama, £5,235. Mauritius—£63 (telegraph mate- 
rial) United States—New York, £355. Zanzibar—£40, Total £30,798, 
against £8,494 in the corresponding week last year (May 3 to May 9). 


PATENT RECORD. _. 


— ed 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. | 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications are not open to public inspection 
un'il after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions, When comglete speci- 
fication accompanies application, an asterisk is affixed. 

April 4, 1900. 

6,276. J. G. Beevers. Manchester. Improvements in shade or globe 
holders for electric lights. 

6,296. W. BorcHers. London. Improvements in electric furnaces.“ 

6,501. W. Best. London. Improvements in or connected with means 
for electrically igniting miners’ safety lamps 

6,508. R. A. FESSENDEN. London. Improvements in incandescent lamps.* 

6,512. Н. A. Conn and E. G£tsENBERGER. London. Improvements ia 
and apparatus for the production of soda and chlorine by the 
electrolysis of chloride of sodium, the invention being also applic- 
able for the production of potassium sodium, aluminium or other 
metals of the same class. 

6,317. W. P. THomrson, London. 
overhead conducting wires and the like. 

April 5, 1900. 

6,348. H. D. WEBB. London. A new and improved insulation for 
electrical wires. 

6,385. J. F. Соогвү. London. Improved methods of and apparatus for 
electrically separating the relatively volatile liquid component 
from the component of relatively fixed substances of composite 
fluids. 

6,405. W. H. Scorr. London. 


electric motors. 
April 6, 1900. i 
6,475. E. HanNETT. London. A self-contained electric incandesccnt 
lamp and method of charging same. 


Improved automatic interrupter for 
(E. Vittani, Italy.) 


Improvements in switches for use with 


6,478. W. F. Jones. London. Improvements in electro-magnetic 
mechanism.“ 
6,479. P. RiBBE. London. Improved accumulator plate.“ 


6,488. Sremezns Bros. AND Co. (Lrn.). London. An improvement iu 
apparatus for simultaneously actuating from one point the con- 
trolling switcbes of the several electrical motor cars of a tram. 
(Siemens and Halske, Actiengesellschaft, Germany.)“ 

6,496. J. SkorEc and M. OREL London. Au improved automatic circuit 
breaker for use in connection with electric railways. 

April 7, 1900. 

6,499. К. A. LeHFELDT. London. An electric meter «depending on the 
electrolysis of mercury. 

6,526. A. MÜNKER. Berlin. Improvements in electric fire alarms. * 

6,528. J. C. RICHARDSON and M. WiuiTWILL. London. Improvements in 
or relating to electrolytic apparatus. 

6,530. J. C. RicHARDSON and M. WutrwiLL. London. Improved capillary 
diaphragms for electrolytic appara‘us. 

6,533. F. M. BRowNE and R. Rowg. London. Photomatic-telegraphy by 
electricity fur transmitting pictorial particulars so as to reproduce 
from distant places facsimiles of direct portraitures automatically 
and speedily. 

6,54). M. STRIN and G. FREUND. London. Improvements in or relating 
to electric railways with underground conductors.* 

6,548. Н. B. WHITMORE. London. Improvements in brush holders for 
dynamo machines or electric motors. 

6,564.' R. GAERTNER. London. Improvements in reflectora for electric 
incandescence lamps.* 

April 9, 1900. 

6,615. W. R. Epwarps. London. Improvements in terminals and bind- 
ing screws for electric batteries and connections. 

6,621. J. Sax AND Co. (Lrp.). London. Improvements relating to 
electrical switches. (G. Busch, Germany.) 

6,657. J. A. FLEMING and MaBcowr's WIRELESS TELEGRAPH Co. (LTD. 
London. Improvements in relaye. 

6,642. C. F. Morris and W. HENLEY. London. Telephonic device for 
imitatiog the s und of guns. ö 

April 10, 1900. 

6,650. C. PzrITJEAN. Coventry. Improvement in telephone switches. 

6,652. A. D. HUNTER. London. Improvements in telephone transmitters. 

6,671. E. FRANKE. London. Machine for filling accumulator plates with 
active materials.* 

6,674. H. GoETzE. Dresden. Phonograph cylinders. 

6,675. E. Baer Dresden. Electrical key or stencel-board contact- 
apparatus for telegraphic communication. 

6,681. E. Dervin. London. Improvements in electric coherera.* 

6,686. J. Dewar and D. SHERMAN. London. Improved apparatus for 
forming а silence chamber for telephonic purposes and the like. 

6,695. Tug British THomson-Houston Co. (Ltp.). London. Improve- 
ments in electric transformers. (W. У. Moody, United States.)* 

6,701. O. C. Strecker. London. Improvements in the process of 
electrolytically preparing metals or alloys for lithographic pur- 


poses. 
6,705. T. BERGMANN. London. Improvements in electromagnetic light 
machines for regulating the sparking moment." 
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SPECIFICATIONS PUBLISHED. 


5 Specifications can now be obtained at the uniform price of 


1899. 
1,424, Brown. Electric telegraph apparatus. 
4,560. VEDOVELLI and PRIESTLY. Apparatus for use in electric traction 


on the conduit system. 

WisE (Crehore and Squier) Means for generating and imprersing 
semi-cycles of electromotive force on electric circuits for tele- 
graphic and otber furnaces. 

Wiss. (Crehore and Squier.) Electric relays. 

Lorr. Electric motor vehicles. 

7,479. Justice. (Priess Electric Storage Syndicate, Ltd.) Secondary 

batteries. 

7,862. Јомомев. Electrical batteries. 

8,097. 5 Apparatus for regulating the are in electric are 

amps. | 

8,240. PARTRIDGE and Lonpon ELECTRIC ЅОРРІҮ Corporation (LTD.). 
Safety devices for use in connection with electrical distributing 
systems. 

Bout, BoHLE and Рниллрѕ, Arc lamps. 

STOCKWELL. Electric аге lamps. 

GRELET and Vives. Phonographs. | 

DuBois and Mutuat ELxC TRI Trust (Lrp.). Coin - operated 

mechanism specially applicable for electric and other meters. 

SCHINDLER. Automatic electric cut-out devices for electric cooking 
apparatus. | | 

BocHET. Electric traction. 

CRONEAU. Electrical apparatus for effecting rotation at a distance. 
Kzxwav. Bonds for electric tramways and railways. 

MATHEWS. Electric low-water alarm for steam generators. 

Rowntree. Electric lifts or elevators. 


4,931. 


6,064. 
6,205. 


8,468. 
9,424. 
9:872. 
10,238. 


10,839. 


11,325. 
11,881. 
15,650. 
25,403. 
25,768, 


COMPANIES’ MEETINGS AND REPORTS. 


Western Telegraph Co. (Ltd.). 


The fifty-third ordinary general meeting of the shareholders was held 
on Wednesday, at Winchester House, London, E.C., under the presidency 
of Mr. W. S. ANDREWS. | 

The SECRETARY (Mr. E. Steer Hodson) read the notice convening the 
meeting, 

The CHAIRMAN said : What I have to say to-day does not amount to 
very much. So far, however, as it goes, I think you will agree that it is 
particularly satisfactory, because it shows tke continued existence of tha 
annual augmentation in our receipts which all shareholders, equally with alt 
directors, like to be able to perceivein the figures. The income for the half-year 
ended Dec. 31, 1899, including dividends from the Western and Brazilian 
Telegraph Co. and other telegraph companies, amounted to £159,596. 
For the previous half-year the total reached was £119,360, so that 

you see an increase is shown upon the figures of the last half- 
year of £20,226. This improvement results from an increase 
in message receipts, which are, as a fact, rather larger, the amount 
thue netted being £22,581. That is on the right side, but, as you 
know, this company receives from other companies certain dividends, and 
sometimes the periods at which those dividends are paid are not identical 
in the different years, so that there may be a little variation, This 
does not affect the total eventually, of course, because they 
average one another, but, as a fact, there was in this year a 
decrease of £2,145 from the circumstance I have stated. Then, the 
increase in the traffic receipts shows, on being analysed, that we 
got most of the increase from the east coast of South America; but 
there has been an increase in the receipts from the west coast of 
South America and from the west coast of Africa, with a slight 
decrease in the traffic with South Africa. The principal item 
is the large increase in the receipts from the east coast of South America. 
Turning to the expenditure side of the accounts, we find that the total 
expenditure for the half-year was £25,596, while that for the previous 
half-year was £21,999. There is therefore an increase in the expenditure 
in the past half-year of £3,597. There was an increase in the 
London expenses of only £209, but in other expenses the increase 
was £5,524, less a decrease in working expenses at the stations 
of £136, leaving the net increase at £3,597. As showing that 
we do not increase our expenses needlessly, I may say that practically 
the increase which I have mentioned in the expenditure this time is nearly 
all made up by the cost of repairs of cables, which item exceeded by 
£3,100 the amount spent under the same heading ia the preceding six 
months. Аз you know, that is an item which is not within our con- 
trol. The breaking of your cables results from natural causes, and all 
that we can do when it happens is to repair the cables as' quickly 
as we possibly can, so that the break may not interfere with 
your trade. There may be more expenses on this account as the 
cables grow older, but that is an unknown quantity, and it does not do 
to dwell upon it. After payment of £3,200 for debenture interest and 
sinking fund, and providing for the payment of income-tax, there is a 
credit balance on the half-year’s business of £109,284. To this has to be 
added £5,062 the balance brought forward from June, making 
together £114,546, from which £177, further expenses in connection 
with the closer working union of the companies, and two interim dividends 
for the September and Deceinber quarters, amounting to £62,379, have 
been paid, and this leaves a balance of £51,791. Then we have trans- 


ferred £45,000 to the reserve fund, and after that operation a balance is left 
of £6,791 to be carried forward. That seems to me to be a pretty satisfac- 
tory state of affairs. Then it is an agreeable thing to know that since our 
last meeting the remaining interests of shareholders in the Western and 
Brazilian Telegraph Co. have been acquired, so that we may now look on 
it that we are not only under one roof, but that we are one institution ; 
and henceforward you will hear not of the Western and Brazilian Tele. 
graph Co., because it will very soon disappear from this sublunary 
sphere altogether, and your attention will be confined to the Western 
Telegraph Co.—the new name of the company. As far as we can 
gather (it never does, of course, to prophesy) we hear very good 
accounts of what is likely to be the condition of the United 
States of Brazil for some longish period to come. The country 
seems, as far as we can gather, to have taken a turn. It has 
through the darkest period, and seems to be emerging into the light. 
What will be the intensity of the light, of course, we cannot prog- 
nosticate, but all circumstances seem to run pretty much together—rise 
in exchange, increase in general business, increase in our business, and so 
on—as pointing toa satisfactory future. We therefore seem to have 
passed the most gloomy period, but I do not think after all that our gloom, 
even under those circumstances, has been extreme. In making these 
arrangements for the companies coming together certain questions had 
to be considered, and one of them was the question of dup'icating 
the existing cable in the interests of the Government ; and you may 
remember that we told you that that agreed very much with our 
own desires. We have suffered a good deal from breakages of one of the 
cables, and it has cost us much for repairs, and interfered more or less 
with the traffic. We are now proposing to lay—in fact, we have been 
laying part of it—a new cable of an exceedingly excellent type, which is to 
give us a high rate of speed right away from Para to the Piate. We are 
very pleased to see that the laying of this new cable appeara to coin- 
cide with what we are led to believe will be the almost imme- 
diate future of Brazilian trade and commerce, and therefore we 
have taken a step in time, which will probab'y result in a very 
satisfactory state of receipts, and so on. We have also had to increase 
the accommodation at certain stations in connection with our line, 
which we believe will aleo give us a certain increase, though not 
a material increase, of business. Well, these things are not to be done 
for nothing—they will cost money ; but to the extent by which you 
deplete your reserve fund—by which extent you will deplete your- 
selves of interest now coming in—you will have something that 
will turn out better—namely, this new additional direct line, and the 
great encouragement and growth we expect in the traffic that will 
ensue from the laying of it; and we look on that substitution of gool 
working plant for the reserve as a more advantageous investment. The 
steamship “ Buccaneer” has had to be chartered because we have been 
obliged to send home the “ Norseman” for repairs. She will be over- 
bauled thoroughly, and we may find means of effecting certain 
economies in her working; at all events, we shall try to co 8» 
The next matter I have to draw your attention to is the question 
of the superannuation fund and the pension fund. It works very well, 
but at the same time we have felt that there is an inconvenience in 
it in that the clerks are supposed always to be continued in the service 
until the age of 60. Now, 69 for a telegraph clerk is rather an 
advanced period of life, and we want therefore to make an alteration 
in the pension fund to the effect that we make the pension payable 
at the age of 55 instead of 60. You must not of course gather from that 
that we propose to remove these gentleman from our staff at the age of 
55. We should not do that unless we find the services of any particular 
individual or the state of his health after long servize in the tropics 
such that it would make it advantageous for the company to pay the 
pension instead of continuing the man in the performance of his 
active duties. We do not think that this will be very costly to the com- 
pany. It is true that a loss has been talked of, and the resolution 18 
obliged to take that form, but if there should be any loss, it is to be 
made up. As a fact, no loss in the superannuation fund is anticipated, 
although it is necessary to take the re:olution in that way; nal as 
respect sany deficiency in the pension fund, the sum required 18 
estimated by the actuaries at less than a total of. £35,000, spread 
over 20 years. That is not a very desperate thing. Supposing the 
whole of the staff of the Western and Brazilian Co. to join in these 
measures—and, of course, whatever measures there are for the benefit of 
the staff must be extended to all, supposing them all to join the fund, 
and the adhesion of all the new officials - that would amount in all to about 
£1,200 a year. I do not think there is anything else that I need draw 
your attention to, and therefore I will conclude by moving — 

* That the report of the directors and the accounts to Dec. $1, 1899, now sub- 
mitted, be approved and adopted,” 

Sir A. J. LEPPOC CAPPEL, K.C.LE., seconded the motion, which was 
carried unanimously. 

The CHAIRMAN then proposed a resolution authorising the directors 
to make such contribution as were necessary to make the staff superannua- 
tion and pension funds operative at 55 instead of 60 ycars of age, and to 
amend the indentures of these funds accordingly. . 

Mr. D. H. GOODSALL seconded the motion, which was carried 
unanimously. | 

Mr. ENNIS afterwards proposed a vote of thanks to the chairman, 
directora, and officera, whose services he warmly recognised. 

Major COTTON seconded the motion, and referred especially to the 
admirable manner in which the amalgamation had been carried oul 
between the Western and Brazilian and the Brazilian Submarine Com- 
panies—a measure which, he said, would prove greatly to the interests of 
the shareholdera. 

The resolution was carried unanimously, and was briefly acknowledged 
by the chairman, and the proceedings terminated, 
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Cuba Submarine Telegraph Co. (Ltd.). 


The fifty-seventh ordinary general meeting of this company was held 
on Wednesday, at the offices, 58, Old Broad.street, London, E.C., Mr. 
CHARLES W. PARISH presiding. | 

The SECRETARY (Mr. James Scott) read the notice calling the 
meeting. 

The CHAIRMAN said: The revenue account is by no means soencouraging 
as we have been accustomed to. You may remember that it was in 1895 
tbat the revolution in Cuba took a serious form; up to that time we 
were in full enjoyment cf advantageous rates, and although these were 
reduced in 1898, on account of the competition from the New York- 
Hayti cable and the Bermuda-Jamaica cable, owned by the Direct 
West India Co., the loss was more than compensated for by the 
increased business brought us by the revolution and the Spanish- 
American war—directly [ may say, by the heavy Government work, 
and indirectly from the land lines being destroyed by the Cuban rebels, 
which naturally caused a considerable increase of local business to 
be sent over our cables. Ав you are aware, I have at our late meetings 
urged you to be prepared for reduced receipts, and we have not 
hesitated to strengthen our reserve fund as much as possible during 
the exceptionally good years that we have enjoyed, that we might be the 
better prepared to face the lean years to follow when peace was restored. 
The actual traffic receipts for the half-year ending Dec. 51st amount to 
£12,008, as compared with £25,740 during the corresponding half- 
year of 1898, a falling off of more tban 50 per cent, which as 
stated in the report is due principally to the lower rates at which 
we are working, and to the competition of the Jand lines which have 
now been restored. I may also point out that during the last half of 1898 
we were still dealing with some extra business caused from the 
war. The second item of the revenue account is the sum of £5,316 which 
we have received on outstanding accounts, and is part of the amount I 
explained to you at our last meeting was received at Madrid from the 
Spanish Government, against the balance of certain accounts for 
Government messages rent during the war, and which had not 
been settled by the Spanish officials before leaving the island, 
and were treated as outstandings in our accounts. The third item 
of our revenue comes from interest on investments and deposits, 
and amounts to £2,181, wbich is a larger sum than usual, for we 
have had the benefit.of a high rate of interest on a large cash balance. 
Taking all sources of income together, we have received £19,512, 
against £27,185 in the corresponding period of 1898. Our expenses in 
1899 amounted to £6,192, against £7,585 in 1898, a reduction of £1,393, 
which is chiefly accounted for by £207 under salaries and wages, £330 
maintenance of lines, £133 printing and stationery, and £515 depreciation 
on stores and cable in stock. We have carried £4,937 to reserve 
fund, which brings up this account to £130,000, and after paying our 
preference dividend we are able to propose a dividend at the rate of 
6 per cent. per annum, which after all is not an unsatisfactory result. 
This brings me to the sixth paragraph of our report, which refers 
to the state of our cables. The break in the Cape Cruz-Man- 
zanillo cable was repaired without difficulty, but I regret to tell you 
that the section between Cienfuegos and Cape Cruz, which was laid 
in 1831, proved so extremely weak that it was impossible to lift and 
repair it. This was the cable which was laid on the deferred payment 
system; it was not originally made for our company but it has done us 
good service. We have now one cable working direct from Cienfuegos to 
Santiago, and this line ia practically duplicated bv the coast cables, You 
will have learnt from the report that Mr. Keith and Mr. Scott have lately 
visited America in the interests of our company, and I am very glad they 
did so, for I believe that considerable benefit will result from their journey. 
It may be a convenience if I refer to the present position we are 
ia towards the United States Government. There are three points 
we are anxious to have settled. In the first place, we would like 
the American Government to recognise our concessions, which they 
have not yet done; secondly, we desire payment of our subsidy of 
£2,000 per annum, due under our 1895 concession for the coast 
cables ; and thirdly, there is the claim of £8,174 for the cost of repair- 
ing the damage done to our property during the Spanish American war. 
You are aware that we turned to the Foreign Office who have been most 
helpful, and negotiations are now being carried on by Her Majesty's 
Ambassador in Washington with the United States Government. As a 
result of these negotiations we havelately been iuformed by Lord Salisbury 
that the question of our concessionary rights and the arrears of the subsidy 
have been referred to the United States Secretary of War, under 
whose department the matter is receiving attention; and as regards 
the claim for £8,174 for damage done, President McKinley has asked 
the Senate and House of Representatives to reimburse to our company the 
expenses we have incurred. You may have noticed in the newspapers а 
reference to the message that the President sent, but we have not yet 
heard if this message has come up for discussion; at any rate, I hope you 
will gather from what I have said that your interests are being well looked 
after. We received the subsidy from the Spanish Government up to the 
end of 1898, but so far we have received no payment since, which is a great 
hardship, for we would never have laid the coast cables without the promised 
subsidy. Mr. Keith and Mr.Scott had the opportunity when in New York of 
discussing with the International Co. our mutual interests, which was very 
advantageous. Our rates are very low, but we hope as the state of the 
island improves we may have the benefit of some increase in business, 
though, on the other hand, trade is bad in the West Indies, and there 
seems no expansion of traffic from that source. Ав far as our receipts 
bave gone for this year they appear much the same as those for 
the six months we are now dealing with. I now move the adoption 
of the report and accounts. 


Mr. GEORGE KEITH : I beg to second that. 

Mr. PRICE: What position will the company in future be in as against 
the overland competition ? Will yourconcession, if recognised by the United 
States Government, give you a monopoly of the communication between 
the various points where you touch, or will you have to face severe over- 
land competition ? | 

The CHAIRMAN : I think we must always be prepared to meet com- 
petition. The land lines are now practically beiog worked under the 
charge of American officials and naturally they will send a great many 
messages over those lines, We bave certain rights under our concessions, 
and thougb, perhaps, they should give us more traffic than they do, it is 
an exceedingly complicated matter, but I may tell you that we are watch- 
ing it as closely as possible. 

Mr. PRICE: But will not the system of overland lines virtually kill the 
business of the company ? 

The CHAIRMAN : There have always been overland wires, only from 
one cause or another they have not been very successfully worked. 

Mr. PRICE: I know Cuba—that part of it—a little, and I am aware 
that in the past there has not been very much competition overland, but 
with the Americans working them I fear things will be different. 

The CHAIRMAN : That is what we refer to in the report. 

The resolution was then unanimously carried. 

A resolution approving the payments on dividend account set out in 
the report was unanimously approved, and a cordial vote of thanks to the 
chairman and directors terminated the proceedings. 


West Coast of America Telegraph Co. (Ltd.). 


The third ordinary general meeting was held on Tuesday, at the office, 
Winchester House, London, E.C., under the presidency of Mr. J. Denison- 
PENDER. . 

The SECRETARY (Mr. Fred. L. Robinson) having read the notice 
calling the meeting, 

The CHAIRMAN staid : Gentlemen, you will see by the report and 
accounts that the receipts for the year ended Dec. 31 last were £28,347, 
as compared with £25,080 in 1898, thus showing an increase of £35,267. 
This satisfactory result has been chiefly derived, of course, from an 
increase of traffic, which has come from some revival of trade on the 
coast, and the exchange, which has gone up from 1244., about 
the average of 1898, to 16d., which has been the average 
of 1899, or nearly so. Having regard to the increase in receipts, you will 
naturally turn to the expenditure to see if there has been an increase 
there, and I am sorry to say that there has been, although I think I can 
show you that it has been impossible to keep the expenditure down furtber. 
The expenses in 1899 were £21,065, as against £18,840 in 1898. Thus 
the increase in the expenditure has been £2,224. The cause of this 
increase has been chiefly the repaira of cable, and of course where you 
have repairs you have the cost of the new cable you put in, which is 
а very material item. Also with respect to the ship, we, as you know, get 
& rebate on every week that she is lying in harbour doing nothing. 
During the 12 months under consideration the ship bad been out more 
than usual, and therefore the cost of insurance bas been considerably 
greater, to eay nothing of the increased oost of coal, of which everyone is 
aware. Thesections under repair have been for the 12 months from Serena 
to Valparaiso, which was repaired in March and again in August. The cause 
of the interruption there was found to be the bad ground upon which the 
cable was laid, it being rocky. The line has been moved further seawards, 
and I think we have better ground there now, and are therefore not 
so likely to have interruptions. Another repair has been in the Caldera- 
Serena cable, which was repaired in the beginning of March, and at 
the end of March again. That la'ter repair was caused by a landslip, 
which tautened out the cable and put a fault into it. Another repair has 
been to the shore end at Antofagasta, where the shore end has been 
renewed. I think I have mentioned at previous meetings that with 
respect to expenditure, especially in a company such as this, it entirely 
depends on the cable repairs ; and if we are fortunate enough one year to 
have the expenditure low, we must not count very much on that, because 
the next year may bring, as the last year brought, a considerable increase 
in the item. With respect to the. balance that we have of £7,282 

ou wil see that that has been dealt with by the payment of the 
interest on the debentures and the income bonds. These bonds, you 
will remember, were issued at the time of the reconstruction of this com- 
pany. They were taken by our good friends, the Brazilian Co., and some. 
were also taken by the Construction Co., but the interest on them 
is not cumulative. For two years we paid nothing on them, but this year 
I am glad to ғау that we have been able to pay the 4 per cent. out of profits, 
That is certainly a move in the right direction. The only important 
event that has taken place in connection with this company this year 
has been the closing of one of oor offices We have taken the cable 
out at Caldera, and bave closed that office. It has lately never paid 
its expenses, aud therefore it was for the benefit of the company that 
the expenditure should be reduced there. Meanwhile the public will not 
suffer in the least, because there is a Government land line, and the traffic 
willbehanded totheGovernment. The messages which are to be transmitted 
to Europe or other parts of the world will come on to our line at one of. 
the other stations. I do not think I have anything more to вау to you on 
this occasion. If the political situation in South America remains quiet, 
we have every reason to hope that even the present figures, which are 
distinctly satisfactory compared with those of the previous year, may be 
more satisfactory in the future. I may mention that last year we had a 
certain accession of traffic owing to the fact that the cable of our neigh- 
bours, the Central and South American Co., was broken down. This year 
that cable has not been broken down, but nevertheless our traffics so far 
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show an increase on those of last year. I now move the adoption of the 
report and accounta. 

Sir ALBERT J. LEPPOC CAPPEL, K. C. I. E., seconded the motion, 
which was carried unanimously. 

A vote of thanks to the chairman terminated the proceedings. 


Submarine Cables Trust. 


The twenty-ninth ordinary annual meeting of the certificate holders of 
this Trust was held on Tuesday at the offices, Winchester House, London, 
E.C., under the presidency of the Most Hon. the Marquis of TwEEDDALF. 

The SECRETARY (Mr. Sidney Collett) having read the notice calling 
` the meeting, 

The CHAIRMAN said: I have now to ask your approval of the report 
and accounts, which I presume you will take as read. The income for the 
past year amounted to £24,789, or an increase over that of 1898 of 
£3,535. The principal cause of this apparent increase in the income of the 
Trust is that we have received, and brought into the credit of our revenue 
Account, a full year's dividend and bonus on the sbares of the Eastern 
Extension Telegraph Co., amounting to £9,294, whereas last year only 
three full quarters, and the balance of the December quarter, 1897, were 
carried to the credit of revenue, making a total of £5,994, or a difference 
of £3,500. In previous years it was customary to bring into our revenue 
account the December quarter's dividend and bonus for the year in respect 
of our holding in the Eastern Extension Co., which was sometimes paid a 
few days after the date of making up our accounts; but we are now 
able to leave this dividend out of the revenue account until it has 
actually been received by us. There are one or two other differences 
which make it difficult to properly compare the amount of the 
dividends received during the current year with the previous year, owing 
to the dates of the receipt of dividends being somewhat variable, more par- 
ticularly in the case of the American investments ; but these differences are 
all fully explained by notes under the schedule of stocks and shares held by 
the Trust and income received therefrom, which will be found on page 2 of last 
year's accounts and page 6 of the present year’s accounts. It will be seen on 
reference to the revenue account that after deducting the expenses of the 
Trust, there isan available balance of £235,601, which has been sufficient to 
pay two coupons of £3 each, due on October 15, 1899, and April 15, 1900, 
and leave a balance of £3,315. In accordance with the terms of the 
Trust deed, the surplus funds of the Trust are to be used in the 
redemption of certificates, either by purchase in the open market, 
provided that the price paid for each certificate be less than £120, or 
secondly, by tender from the certificate holders for the redemption of 
certificates held by them, provided that no tender shall be accepted at a 
higher price than £120 ; and, failing those two methods, by drawings at 
£120. Inasmuch as the price of the certificates was quoted above £120 
ex div., the trustees decided to draw 27 certificates, which was done on 
Friday, April 27, this year. In paragraph 5 of the report will be found 
full particulars of the changes which have been made during the year in 
the investments of the Trust. They are very few, and practically consist 
of the sale of some Anglo-American stock in order to enable us to take 
advautage of an offer made by the Commercial Cable Co. of our proportion 
of a new issue of their shares at par. This being a very profitable transaction 
for the Trust, we had no hesitation in agreeing to take them. I now 
move the adoption of the report and accounts. 

Mr. J. DEN{SON-PENDER seconded the resolution, which was carried 
unanimously. 

. The CHAIRMAN : I have now to propose — 

“ That the unanimous resolution of the Trustees to invest the produce of 
the sale оў £1,200 Anglo-American Telegraph Co.'s preferred stock in the 
purchase of 66 shares of $109 each of the Commercial Cable Co., and £15 
ordinary stock of the Eastern Telegraph Со. (Ltd.), be and the same is 
hereby confirmed.” 

Sir A. J. LEPPOC CAPPEL seconded the motion, which was carried 
unanimously. 

Messrs. Deloitte, Dever, Griffiths and Co. and Messers. Gane, Jackson, 
Jefferies aud Wells were afterwards elected auditors of the Trust for the 
current year. 

The CHAIRMAN, in acknowledging a vote of thanks, observed that he 
thought the Trust was now getting into a very satisfactory condition. 

- The proceedings then terminated. 


London Platino-Brazilian Telegraph Co. (Ltd.). 


The twenty-second ordinary general meeting of this company was held 
ón Tuesday, Mr. W. S. ANDREWS presiding. 
The SECRETARY (Mr. E. Steer Hodson) having read the notice calling 
the meeting, 
. The CHAIRMAN stated that the income for 1899 was £29,643, or 
£6,645 less than that for 1898. There was, however, really an increase in 
the cable receipts, amounting to about £660, but there was a decrease in 
land line traffic receipts of £7,328. This arose from an accidental circum- 
stance—the payment in 1898 by the Government of £5,000 odd, for night 
service performed during the disturbances. The expenses for 1899 were 
£6,832, a net decrease of £1,480 compared with 1898, owing to savings 
which had been effected by the closer working union of the company with the 
Western Telegraph Co. The profit in 1899 was £22,531, a decrease of £5,052 
on 1898. Including £2,859 brought forward from 1898, the amount 
available at Dec. 51 last, after paying the usual debenture iaterest, was 
£19,590. An interim dividend of 43. 6d. а share was paid in reapect of 
the June half of 1899, and the directors now proposed a further dividend 
of 2+. ба. а ehare, making the same distribution as for 1898. This would 
leave £6,249, from which they had made a transfer to reserve of £5,000, 
leaving £1,249 to be carried forward. He concluded by moving the 
adoption of the report and the payment of the dividend recommended, 
making 34 per cent. for the year, - : b MC M 


Mr. J. DENISON-PENDER seconded the motion, which was carried 
unanimously. | 

Messrs. Deloitte, Dever, Griffiths, ard Co. were re-elected auditores, and 
a vote of thanks to the chairman closed the meeting. 


Hampstead Electric Supply Co. (Ltd.). 


The annual meeting of this company was held on Monday, Mr. E. T. 
Rean, F. R. G. S., presiding. - 

The CHAIRMAN, in moving the adoption of the report, first dealt with 
the accounts for the 15 months ended Dec. 31st last. He pointed out that, 
in addition to the £165,000 paid for the assets of the Hampstead Battery 
Co., there had been expended upwards of £16,000 for further plant and 
other property. This might appear rather a large sum, but it gave him, 
personally, much satisfaction, as it indicated that their business was a 
progressive, and not a stagnant one. The expenditure by the company on 
motor cars, experiments, &c., had been £729, of which one-fifth had been 
written off. One of the future outlets for their day current they expected 
to be the supply of power for motor cars, and that would be a profitable 
source of revenue, Up to the present, however, the accumulators used 
for motor cars were very heavy, and did not satisfy the requirements in 
the case of light vehicles The London Electric Cab Co. had had 
to suspend running their cabs temporarily, as they found that the 
accumulators, though so heavy, would not store the requisite amount of 
electric energy to enable the vehicles to be run with satisfaction. That 
difficulty was now being overcome. The electric motor traffic industry 
was in its infancy, and he had not the slightest doubt that within a short 
time accumulators would be devised which would do all tbat was wanted. 
He was happy toeay that, so far as the electric light portion of the com- 
pany's business was concerned, the capital expenditure was now practically 
stopped for a certain period. Speaking roughly, there had been added to 
their customers’ roll some 200 houses during the period under review, and 
besides that, at the end of 1899, they connected the large stores in the 
Finchley-road, belonging to Johu Barnes and Co. (Ltd.) Current was 
supplied to those stores only at Easter, after the close of the period 
covered by the accounts. The number of lampes connected at those 
stores were equivalent to 44,000 c.p. ; and, in addition, the lifts in the 
building were being operated electrically. The company had in hand 
contracta for connecting 500 houses further, and many other estates were 
being developed in the district which would, no doubt, bring to the com- 
pany more orders forcurrent. In not asingle instance had the company's 
light failed, except in one small case where the wires were for an hour or 
two interrupted by the action of railway employés. That was a thing which 
he thought few electric light companies could say. The profit on the 
electric light department for the 15 months was £5,000 odd, and it would 
have been larger but for the great rise in the price of coal. The directors 
had been testing certain mechanical contrivances by which, if coal was 
maintained at its present high price, it would be possible to burn an inferior 
class of cual without giving off a tremendous lot of smoke in the neighbour- 
hood. So far as they had gone, the experiments had resulted admirably. 
The profits from Taylor and Lown’s department had been disappointing, but 
this was due to trade reasons which it would not be advisable to enter into. 
Messrs, W. P. J. Fawcus, E. J. Cave, and D. H. Evans bad resigned from 
the board because they were not able to give the necessary time to the 
affairs of the company. He was convinced that they had a sound and 
progressive business capable of making a profit of anything between 
£10,000 and £15,000 per annum. It was an exceptional thing for an 
electric light company to pay a dividend until it had been established 
several years. This company had already distributed оше way 
of dividend although they had had to pass the dividend for the hal(-year 
ended Dec. 31st last. The business was increasing so fast that the company 
had not enough money to properly deal with it, but the directors were 
taking steps to provide for the necessity. 

The motion having been seconded, Mr. PARKER expressed himself as 
disappointed with the report, and remarked that the prospectus promised 
the shareholders a profit of £18,000 per annum. It seemed to him that 
the company was going from bad to worse. The chairman had held out 
the prospect of further capital being raised, with the further deferriog of 
the hopes of the shareholders with regard to a dividend. 

The CHAIRMAN said that he could not agree with Mr. Parker. He 
considered the report a satisfactory one. 

Mr. PRESTON asked if, in view of the large diminution in the profits 
foreshadowed in the prospectus, the board contemplated taking any steps 
to obtain the repayment by the vendors of a portion of the purchase money. 

The CHAIRMAN replied in the negative, and added that he considered 
it would be time and money thrown away to attempt anything of the sort. 

Mr. PRESTON moved, as an amendment, the appointment of a com- 
mittee of shareholders to investigate the affairs of the company. 

Mr. FUCHSBALG seconded the amendment, which, on a show of hands, 
was declared negatived. | 

The original motion was then carried, with about half-a-dozen dissentients. 


New General Traction Co. (Ltd.). 


The directors’ report states that the gross profits for the past year were 
£76,269, 17s. 5d., after deducting £6,116. 104. 6d. for general expenses, 
salaries, &c., chargeable against revenue. With £6,212. 4s. 10d. from last 
year, the total was £82,512, 2s. 3d. The further £100,000 6 per cent. 
preference capital was placed in June last. After deducting the dividend 
of 6 per cent. on the outstanding preference capital for the past year 
(£13,487. 132. 4d.) a balance of £68,742. 19s. 6d. remains, which the 
directors propose shall be dealt with by transferring £10,769. 5s. 8d. to 
reserve, £942. 18s 8d. to meet difference of present market value of con- 
sola purchased and lodged as caution money, and the purchase price 
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(£20,000) to general reserve, and to carry forward the balance of 
£37,030. 15e. 2d. 

The directors consider the result of the year's work satisfactory. During 
the year considerable progress has been made in the company’s operations. 
The system of electric tramways at Coventry was completed and opened 
for traffic in January last, and is now in regular operation. The work at 
Norwich is nearly finished, and it is expected that the system of some 20 
miles will be opened and working during the next few weeks. Great progress 
has also been made with the work of this company's lines in tbe vicinity of 
Philadelphie. The system there amounts to about 20 miles, 15 miles of 
which will shortly be opened. During the year a considerable amount of 
new business has been submitted to the company, but the only new 
business concluded has been an extension of the lines at Philadelphia, and 


works, &c , and the revenue from that source had considerably increased. 
He was sorry that up to the present they had not disposed of any of their 
foreign patents. He believed that the more likely source of revenue from 
America and European countries would be by giving a licence for the use 
of the foreign patents to first-class engineering firms in those countries. 
The report was adopted and Mr. Edwards then explained that his reason 
for resigning his seat at the board was that he felt he could hardly do the 
syndicate justice. There were seven foreign patents on which no royalty 
had been received during last year. He admitted that the directors had 
been handicapped by not having funds to work these patents. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


an arrangement come to with the town of Airdrie. An Act for the con- | 2 А 1 — 
в А а E 5 Е Week g Inc. No. 0 
struction of a short line of tramway in the latter district is now before Line. ended Ae PS ot 
Parliament. Resolutions to carry out certain alterations in the articles of L Dec. weeks! Amount. 100. 
association will be submitted to the meeting for approval. „ | ре 
1900 £ | £ £ £ 
Birmingham Tramways.) May 5 | 4,298 + 203| 18 73,262 |+ 3,855 
Баст Corporation. „ E 279 ＋ 32 5 1,905 + '470 
kpooland Fleetwood| , 555 —  85| 18 4,252 – 108 
CITY NOTES. Bradford Corporation.“ „ 6 | 413 + 79 5 2269 + 512 
— 5 € Mar.21 | 1,943;+ 579| 25 8920 + 16,512 
25 ; ; Bristol Trams & May 4 2,881 + 18, 48, + 1,916 
MEMORANDA.— Bank rate Ч per cent; (since Jan, 25, 1900). Erice fo. "Buenos Ayres & Belgrano Арі. 8 | 2,582| 498 14 31,912 |+ 4,750 
silyer did per ою (May 19); - Console (2) percent) i for | City& South London Ry. May 6 | 1285 + 288| 18, 22,245 |+ 2,928 
money, 100,5, —100;'; for account; 24 per cent. 974—98 (May 10). Stock Dover C Tation 5 189 | + 388 Б! 974 , 89 
Exchange Settling Day : Consola, May 4 ; Stocks and Shares Continuation Dublin АТАР een " 43 477 490] 18 | 57,708 
Days, May 14 and 29; Ticket Days, May 15 and 50; Pay Days, May Dubli South a Dist. ” 4 304 E 31 18 14, 069 412,163 
16 and 51; Mining Share Carry-over Days, May 11 and 28 Glasgow Co ега 220 ” 6 |9194 + 234 | 
—— | Liverpool Coi ...| Apl 28 | 7, 9080 16 11 
EDWARDS AIR PUMP SYNDICATE (LTD.)—At the annual meeting on | Tiverbool Corporation. May 6 a E 125 361 p 927 
Wednesday the chairman (Mr. C. W. Milne) said that the income from | Sheff 6 2.148 
| Sheffield Tramways ......| „ i+ 846) 18 34, 3579 +1, 598 
royalties was £3,219, compared with £1,768 in the previous 15 months. | *gouth Staffa. Trams. , 4 7⁰⁴ + 76 18 11598 + 502 
The progress made was entir ely satisfactory. The syndicate had popular- —— — — —4 
іза the pump among electrical engineers and engineers for large iron- * Partly electrical. 
ELECTRICAL COMPANIES’ SHARE LIST. 
Last Prxrvro Price RATE PER Ё Busrxzss Dome 
уштын дис Drer- NAME. | Wxrzx's Расх Wednesday,  Czrr. Drvipexp Don. ровно WER 
* 1 Sane, | рир, | Mar 2: May 9. | Ttxrprv. D. Бирине May 9. 
TELEGRAPHS. dad: Highest | Lowest 
110, 500 100 4X  |*African Direct Telegraph 4X Mort. Deb; (red.) ...... 100 101 100 104 3 17 4 | January and July. e sss 
25,000 10 T" Amazon 8 esse e e E e 5 000 6 „„ „ 6 6 6 6 8 4 8 4 see June and Decem өөө eve 
ш жр iE 10. 6 n t. Debentures % % ne 0 eee 2 a 2 5 H T 1 Feb Ma "A No о.е eee 
£3,063,340| Btook 50% se Preferred... asa пи | ns 118 8 4 9 p 7. — "b oan 1j 
340| Stock | 270 Do. Deferred . . .. | d Hj 131 14 | 9 9 6 T 11 13:4 
$13,833,300 | $100 $1} | Commercial Cable Capital Stock .................. POE 165 175 165 175 411 5 | Jan., Apr., July, Oot. da - 
1,589,496 | Stock 44 Do. 4 per Cent. Debenture кешн e 103 101 102 104 817 0 5 103 vs 
16,000 10 8 | Cuba Submarine Ordinary ——— 9 10 9 10 8 0 0 February and August 10 9} 
6,000 10 10 Do. reference 10 per Cent. . 8 . 19 20 19 20 6 0 0 , m 9 ese 
12,081 b $0 | Direct Spanish Ordinary ...............-.--- cores i 4 5 4 b 4 0 0 April and October...... i = 
220.600 ^i ‘ty De a VVV 101% 108% "m 108% 459 January and July n ү 
60,710 2) SU Dies United States Oma... зе 111 121 lp 13 516 8 |Jan., Apr. July, Gel. 12] 112 
аш aut | Ht ралы э шш шен пеш а | 
81,826,858|] Stock 2 Do. Эф рег Cent. Preference Stoo! E os 99 101 98 101 3953 „„ 9. 98 
432, Btook 26 * Do. 4 per Oent. Mort. Deb. Stock (red.) 110 119 113 118 8 710 | May and November. 113 a 
250,000 10 6 Eastern Extension. xd & ions 154 16] 151 16] 4 6 2 | Jan., Apr., July, Oot. 16,4, 15] 
£830,000| Stock 4 Do.  4perCent. Debenture Stoox . 115 120 114 118 з 8 3 February and ugasi РА — 
428.600 100 Г , Do: (5 (Austin. Gov. Sub.) Deb.,1900 (.) 100 Hed e не : i І January and July...... sei - 
2200,00 100 4% gern and В. African 4% Mort. Deb., 1909............ 108 100 103 318 5 | Febroaryand August 100] s 
£200,000 25 4% Do. per Cent. Mauritius Sub. Debe (ей) 109% 1037 100% 1037 317 8 | May and November... et T 
180,337 10 4/6 | Globe Telegraph and Trust ........................ sesse и п 11} 11 4 9 4 | Jau., Apr., July, Oot. 11è 1d 
100,042 10 3/0 Do. брег Cent. Ргеѓегепосе........................ id 181  15j 15 1! 817 6 luu 15 
150,000 10 16/0 | Great Northern of Copen de 471 . coupon 43 32 81 82 81 813 6 January and Jaly m 31 - 
0.50 100 140 Hairs Bermuda Cable 1st Mort. Deb. (red.) ... 105 0з 100 108 : 3 2 May кай 5 eve 
» O- FUrOPpea jn өөө 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904 ...| 105 103 105 108 511 7 | March and September - 
поо 100 4% Pacific & European Tel. 4% Guar. Debs. (red.) 7 102 из 108 : aS н Apri pe — us 73 © 
338 381 |£100 Оен. 6 сыз s ni 189 na " 413 0 | eer 44 Jal “le ps 
[Г] езе eet African Telegra $909958*008299»2096000-»50209»5260009*:000009 ае ecem ese eee 
oe с 5x pee бра Cont. Debeniuras (red.) . 97 100 07 100 5 0 4 | Marchand Septembe: 99 sas 
э ooe Coast о merci 2 TM coe eee 
£150,000 100 4 * Do. 4 per Cent. Debenturess . 2 ã . 100 103 100 108 813 7 |J Mayank and July...... бе са 
10 West India and Panama ................................... q . of at of ^ is zx eee 
6c 0 60 Do арт сее ато 6009 Sesstasesse е „ 6 6 266 7 8 7 8 Ы 10 i 95 9,* eee 
280,000] 100 sy |e Do. врео Debentares is 107 104 107 413 6 | January and "uy... in кё 
тшер e iis | it 
7 marine) ...... МЫ П 
£g 100 S Do. p per ба Debs. (2nd Sertes, 1900) ...... 105 108 105 108 41310 | June and December ...| 107% 505 
TELEPHONES. | 
44,000 £5 3/0 | СЪШ Telephone (fally paid) ...... .... ТРЕЯ РРР 1 + ít ч 4 5 9 August . 2} А 
Uo i Hx моо Vi r Tele ио Ordinary .................. . 1 : 0 д November e 
ою 5 | Me | маса . . . .. . .... pos d | 5171 |Fenxryandásgas 5 | 
15,000 10 6/0 Do. 6 per Cent. Cumulative lst Preference ..| 13 16 18 15 400 „ "oc 14 13; 
15,000 10 6/0 Do. брег Cont. Cumulative 2nd Preferenoe .. | 13 15 12 14 459 25 » 13 12 
260,000 5 2/6 Do. брег Cent. Non-Camalative 3rd Pref, .. 5) 53 53 58 413 0 " „ t 53 
3,700,000 | Stock * Do.  Debenture Stock 34 per Cent. (red.) 9; 100 9; 100 810 0 | Janeard Deoember 97 - 
171,501 1 0/8 | Orlental ...... ........... FFC „ Xá 1 1 5 0 0 Apeil and Ootobor. 1 з 
58,000 $ 3/6 | United River Plate . . . n jd 5 4 5 7 210 | VAG iu егесі ie » 
16,69 5 1м Do. 52 Cumulative Preference . . 4 5 4 5 415 3 ians and December . ove - 
£179,947 | Stock 5% „ Do. брег Cent. Debenture Btook (red.) ... 0 s LOB 106 103 106 C14 4 " Қ € oe 
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ELECTRICAL COMPANIES’ SHARE LIST, 


NAME, 


ELECTRICITY SUPPLY COMPANIES. 


Bl'ckh'th & Gr’nw’ch D’at’ct F pd.) 


Bournemouth and Poole Elec. Supply Ord. ......... ... 
Do. 4h Cent. Cumulative Pref. ............... 
Brompton а ensington — Supply kun 
Do. 7 per Cent. Preference. . (veo 
Calcutta Elec. Supply Ordina y (tally paid) . scones 
Charing Oross & Strand Electricity Seely Corp. abe 
Do. 4% рег Cent. Preference rene SPE EE Oe eee ee 
эне» Electricity Sup к Ordinary .....-... са 
4% per t. ture Stock (red.) . 5 
"Chi Edison Ist Mort.57/ 30 990 Gold Вопӣв(гей.) ... 
Ps London Electric Lighting Ord. ........ — 
о.  6perCent. re err Pref. "HEN 
* Do.  Á5perCent. Debenture Stock (red. кр — 
County of London and Brush Prov. Ordinary ......... 
Do.  6perCent. Cumulative Preference ...... . 
Do. 4% Deb. Stock Certs. — (rel) — 


Kensington and Knightsbrid — 
Do. брег Cent. Ist Pre seeventerese -edant o» 
London Electric Suppl — — tenses 
i D | : per Cent, Preference ...... ......... és 
per Cent. Ist Могыр Debentures .. — 

"nx Elec. 8u pply о кор» 
SN 4 ^ Stork First А - 

Em Cent. Mort. Dəb. Stock (red.) 

Eas Hil Blectric GS ( 


Oxford Electric Ordinary COPS FEE заваа азаа зазна fh eee 
Bend TAGE on ceseteccce aedes aia caidh „лз 73 
River Plate ELLt. & Tr'ctn, Lid. 57 lat Mor. Bob.. 


E * Company of Montreal Shares Pe 
per Cent. 18t Mortzago Debsntares ... 
Bt. 9 кре Pall Mall Electric Ordinary ..... $ 4 


Do. 7 Cant. Preference .. als 
Smithfleld Markets Electric Supply ‘Ordinary .. — 
Do. 47 Debentures... 
South London Electric Bupply Ordinary (fally paid) 
Westminster Electric Supply Ordinary .......... .. 


ELECTRIC MANUFACTURING &o. NEN 
Aron Electricity Meter 6 per Cant, Cam. Pref, . 
British Electric Works Co. Ordinary ................... 
Do. ipe Cent. Cumulative Prefarence . — 


Do. IA. mem. 000266000-—0206 c» 
British Insulated Wire rdinary .. ТТТ ЖЕГЕ 
Do. брег Cent. Preference ...................›...... 
British Westinghouse 6% Preference ..... 6 onsen өере "ei 
Brush Electrical Engineering ..... 128 — os 
Do. 6 * Cent. Pref, Non-Cam. ............. 
Do. Spe Cent. Perpstual Deb. Biook . 
" Do. Debenture Stock (red. ..... ..... 


Callender's Cable Construction dinary .. 3 
pe 5 per Cent. Cumulative Preference .. 
per Cent. lst Mortgage Deb. (red.) 


o. Bare ler Alkali Co. (fully paid) ...... ........... 
44 ver Cent. First Mort. Dab. (red. i se? 

Chadburn' - Ship Tel ph Ordinary... qu 
Do. 6 per Cent. Cumulative Preference .. à 
Crompton * Co. (Nos. 1 to 32,093) | .............. wer 
* . Do. Cent. First пор Deb. (red.) ... 
Davis and T mmins 6 per Cent. Cum. Pref............. 


Edison and Swan United („A“ Shares) (£3 paid) .. 
Do. ADU) e d еее е ote - oo sensveceses 
per Cent. Mortgage ‘Deb. ‘Stock (red.) .. 


+ Ро. 
5/14 Bámundsonsilectri Corporation Ord. (fully pd.)... 


4j per Cent. First Mort. Deb. (red.) 


e 7 per Cent. Cumulative зу бечел ri onu 


Do. — 4 per Cent. lst Mortgage Deb, (red.) 

Henley’s Tel h Works Ordinary ............. — 

Dos 4} per Cont. Preferences ....................... 
per Cent. Mort Deb.Stock (red. )e 

Indio Rubber, Gutta Percha, cx, Works a PAE 

4 per Cent. lst Mortgage Dab. EM n VN 


Telegraph Construction and Maintenance .... 
Do, 4 per Cent. Debenture Bonds, 1909 . 
Do. Manufacturing Ordinary ................... - 
Do. 5 per Cent. Cumulative reforence .. eee 
Willans and Robinson Ordinary .............. — 
Do. брег Cent. Cumulative Preference ...... xd 
47 per Cent. Ist Mortgage Debentures ... 


ELECTRIC RAILWAYS TRAMWAYS, s 


Blackpool and Fleetwood Tramways ................. e 

Brisbane Tramway 5 pne Cent. Dabsntures...... 

Bristol Tramways and Carriage Ordinary. -.. eure * 
Do. Cumulative Preference (£3 paid) ..,....... 
Do. 4 per Cent. Debentures .....,................ 

British Columbia Electric Railway 57 Pret. . es xà 

British Electric Traction Ordinary (Nos. 1 to 80 099) 
Do (Nos. 60,001 to 75,000) ... 24 
Do. 67 Cum. Pref. (Nos. 39, 001 to 60,000) 


Do. брег Cent. Perpetual Bobeatures i.. d 
Buenos ad & Bolgrano 6% “A” Minas Pref......xd 
Do. ООО ТҮГҮ IZITIIIMETITT] 
Do. 6 per Cent. Debentures ........................ 


Do. 522udDeb.Sck Prov. Certs. (£574 to be p I.). 
Central Londor Ordinary . . 
Оӊ оз South London N. 5 Gon. Ordinary 


(Nos. 22,501 to 60,000) ...................... xd 

Do. b per Cent. Perpetual Pref srance (laal) .. 
Do. (1890). 74 m en e 
Do. 4 per Cent. Perpetaal Debenture Рр! 
Im Tramways Ordinary ........... este — 
t 0. 6 per Cent. Preferance . "реу РЕСП 
woe 4} per Cent. Debenture... ems „ 
Isle of Man Tram. aud Elec. Power Ord. PPP 
Do. RU RU Xu. mm 


Kidderminster & District E. L. & Tr'ct'n * Pref, 

Liverpool Oyerhead Railway Ordinary ................ 
Do. : per Cent, tede — ceesescecceccoses 
Do. er Cent. Debenture . ————— 


New Ра Traction Ordipty sdrcocasechecscatetcseces 


Do. брег Cent. Cumulative Preforonoe......... 


um ch дав and Hyde Elec. Tramway Ord....... 
9 per Cent. Preference Е CHR CEPR Cee eee ee eee 

| ea — Traction Ordinary SOP CoRR eee eeR eens 
Do. брег Cent. Cumulative Preference ......... 


| Waterloo and City Ordinary 4959299049599 999499087 CH eRe oe эз, 
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Ја Doo. 
ro фач пе, . LIII 
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+ 4 

3 5 
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48 3 

5 6 8 

Б 6 Ы LII] 

410 9 | January and July...... 

419 3 M » 

5 6 bi LIII 

7 1 9 | February and August 

6 4 » „ 

4 4 3 | Juneand December ... 

6 0 0 Half-yearly .. PPE Tee eens 
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3816 2 January and July... - 

3 15 10 | February and August 

318 8 z ra i 
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4 1l 19 
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412 4 | Marchand July. ... 

3 16 2 LIII 

8 3 7 өөө 

4 3 4 ee 

418 0 | April and October..... 

£0 £1 » ” 

4 0 2 | May and November LII) 

4 81l eos 

416 2 ove 

з 3 10 | February and August 

8 8 5 - 
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312 9 ove 
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318 9 - 

514 4 ese 

4 14 10 re 

217 2 Jans and December ... 

218 7 | January and July...... 

2 5 + LII 
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NOTES. 
афро 


ErEcrmcaL schemes still continue to occupy а large share 


of the attention of the committees of both Houses of 
Parliament. During the past week seven electrical bills have 
been brought before committees of the House of Lords, while 
committees of the House of Commons have had before them 
a similar number, not to mention official bills for the con- 
firmation of provisional orders. Of these 14 bills no fewer 
than 10 relate to electric traction on railways or tramways, 
three to electric lighting schemes, and one—the Tyneside 
bill—to an extensive power scheme, already described in our 
columns. Doubtless our readers will learn with surprise that 
during another entire week the Tyneside bill has danced its 
long pas de deux with the Durham bill before Sir James Krrsox's 
all-too-patient committee. Local municipal opposition, Ossa 
piled on Pelion, accounts for the greater part of this extra- 
vagant consumption of precious time; but it is clear that the 
partisans of local municipalisation are hugely overdoing their 
resistance. Unfortunately, however, all this iteration and 
reiteration ad nauseam of the arguments of the opponents 
tend to push the conclusion of the work of the Belect 
Committee dangerously near to the summer vacation, and 
may seriously retard, even though failing to overthrow, 


these power schemes. 
— — 


In the room adjoining that in which Sir J. Kirsow's Select 
Committee is sitting, the bill providing for the electric express 
railway between Liverpool and Manchester has been occupying 
throughout the week the attention of another Select Com- 
mittee, presided over by Sir J. Kennaway. Owing to the 
novel character of this proposed railway, technical matters have 


had to be sifted very thoroughly in the evidence and cross- 
examinations. Among these the questions as to limiting speed 
and the provision of adequate brake power were, perhaps, 
those of greatest interest to ourreaders. Expert evidence was 
given as to the facility with which a speed of 110 miles an 
hour could be attained and maintained by electric traction on 
the mono-rail system, Sir WILLIAM Preece, Dr. Epwarp 
Норкіхвом, Mr. S. B. CorrgELL, and Mr. H. F. ParsmaLL 
testifying to this. A more serious problem, however, was 
presented by the braking requirements at such a high speed, 
though we are sure that it is one for which there is happily a 
quite satisfactory solution. At 110 miles an hour a train 
weighing 45 tons would possess kinetic energy amounting to 
41 million foot pounds. To dissipate this energy at the 
brakes would develop so much heat that a dangerously high 
temperature might be developed, were not special provision to 
be made to get rid of the heat quickly. 


— . 


Tux ultimate possible speed on a railway, however, is not 
so much a matter of engineering as of finance. It is the pace 
that kills—the capitalist, not the passenger. There is a limit, 
in fact, to the price people would be willing to pay for travel - 
ling fast, or the price which a benevolent Government would 
allow express railway companies to charge them. On the 
other hand, a railway costs more both in capital outlay and 
in annual expenditure, in proportion to the speed. Few 
people nowadays resemble the Scotehman who was delighted 
with a 24 hours’ journey from Edinburgh to London, by way 
of compensation for the enormous draft upon his purse; but 
the number of people must be still fewer who would pay double 
fare for double speed, as a general practice. Accordingly, 
express railways like that now proposed must have their 
speed limited to such a figure that the permissible fare will 
attract a sufficiently remunerative traffic. As time goes on, 
pressure of business will doubtless raise this limit even to far 
above 110 miles an hour. 

In a strongly-worded article, our contemporary L’ Industrie 
Electrique warns intending visitors to the Paris Exhibition 
that all the installations and exhibits in the electrical section 
will not be completed before June 15; and this article having 
been written before the fire in the Château d'Eau and the 
destruction of an important part of the switching appliances, 
it appears not improbable that the date of actual completion 
will be even later. At the opening of the Exhibition the state- 
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ment on all sides that the electrical generating plant 
would not be in operation for a fortnight was treated 
with scepticism, for it appeared incredible than an exhi. 
bition of this character should be opened before proper 
provision had been made for lighting it. These fore- 
bodings, however, fell far short of the mark, and the date 
given was first shifted from the beginning to the middle of 
May ; and even now what electric lighting and power supply 
is available is being delivered to a large extent through 
temporary connections, so that the forecast of our contemporary 
is by no means improbable. Fault is also found with the 
architectural arrangement of the Palais de l'Electricité, for 
some of the important exhibits have had to be placed in low- 
roofed parts of the building which some writers have sarcas'i- 
cally termed oubliettes. Our contemporary, however, seeks to 
console exhibitors in these parts by suggesting that during 
the hot weather visitors will be attracted thither by the cool- 
ness and shade ! 


— 

WHILE we in this country have been discussing the storage 
battery problems to which Mr. Wane recently directed our atten- 
tion, Dr. PETERS has contributed an article to the Centralblatt 
für Accumulatoren und Elementenkunde giving the results of 
some experiments he has been making with the object of ascer- 
taining, if possible, the cause of the softening of the positive 
plates which occurs in the cells of the pasted type after they 
have been in use for a long time. We hope that the abstract 
of his article, which appears in another column, may lead to 
that exchange of views and experience which Dr. Peters desires. 
German electricians have gone into the question of the storage 
of electrical energy by chemical means with their accustomed 
thoroughness, and with the advantage of a more sound 
training in chemistry than is usually possessad by electrical 
engineers in this country ; and if we do not wish to be out- 
stripped in the race we must follow their example and make 
a systematic examination of the products formed in the 
storage cell. 


— ae 

Our esteemed contemporary the Journal of Gas Lighting 
has been greatly excited, in its last two issues, over what it 
deems an unfair comparison between gas and electric meters, 
recently made by a German electrical journal. Our contem- 
porary evidently believes the comparison to have originated 
with ourselves, overlooking the fact that it appeared in a 
brief abstract we published of an article in the Elektro- 
technische Zeitschrift for April 5. The article gave some 
interesting statistics collected by the Physikalisch-Technische 
Reichsanstalt, which we summarised, as to the use of elec- 
tricity meters in Germany. In the course of the article 
statements were made, of which the following is a 


translation :— 


It is to be noticed, in addition, that in gas meters also great accuracy 
cannot be attained. Owing to the influence of the pressure of the gas, 
temperature, and the chemical composition of the gas, wbich primarily 
determine the heat energy conveyed by the gas, the gas meter is burdened 
with so many sources of error as a work-measurer that, as compared with 
it, the electricity meter in its present form must be designated as quite an 
&ccurate apparatus, even at small loads. 


GU cd ae 


Our gas contemporary challenged us to prove this assertion, 
which we gave in a somewhat condensed form. 


It declared ' 


that it did ** not mean to let [its] contemporary off from this 
task." And then, because we were too occupied last week 
with far graver matters to take up this ridiculous challenge 
at once, it has issued the following amazing proclamation :— 

The challenge we addressed last week to The Electrician to make good 
its astounding claim for superior accuracy of electricity metera to gas 
meters has not been taken up in the current issue of our contemporary. 
We have scanned its columus carefully without finding any notice of our 
imputation upon our contemporary's veracity or competence аз a witness 
to the comparative accuracy of consumers' electricity and gas metera. 
A charge of this kind is only to be ignored at tbe price of a very obvious 
conclusion. 

Comment is superfluous. 
— db Oe —— 

The Royal Society.—Among the Papers down for reading 
yesterday was The Circulation of the Surface Waters of the 
North Atlantic Ocean,” by H. N. Dickson. 

Telegraphists in the Army.—It has been decided to enlist 60 
more Post Office telegraphists for the Royal Engineers, the 
services of more operators being urgently needed in the field. 

Personal—The King of the Belgians has conferred the 
decoration of Knight Commander of the Order of Leopold 
upon Mr. Windsor Richards, past president of the Institution 
of Mechanical Engineers and of the Iron and Steel Institute. 

The 1,000 Miles Motor Car Ride.—The greater numbar of 
the motor cars which left London recently on a 1,000 miles 
tour arrived back in towa on Saturday night. A correspon- 
dent asks if this may be called a tour de force. The cara are 
now on exhibition at the Crystal Palace. 


Nominations for F.R.S.—Among the candidates for the 
Fellowship of the Royal Society, announced at the meetiag of 
the Society on Thursday last, are the following :—G. J. 
Burch, J. G. MacGregor, D.Sc., T. Muir, W. J. Sell, James 
Walker, D.Sc., and C. T. R. Wilson, M.A. 

Wireless Telegraphy in the Russian Navy.—The St. Peters- 
burg correspondent of the Daily Mail states that, in conse- 
quence of the success attending the experiments with M. Popoff's 
syatem of wireless telegraphy, the Russian Naval Minister 
has decided to introduce it into the navy. The whole of the 
Black Sea fleet will, our contemporary says, be fitted with 
the necessary apparatus this summer. 

“Electrical Measurements.”—A special course of 10 lectures, 
with laboratory work, on Electrical Measurements for Elec- 
trical Engineers and Electricians” will be given at the 
Borough Polytechnic Institute, Borough-road, London, S. E., 
by Mr. John Henderson, D.Sc. (assisted by Mr. Н. S. Saunders), 
on Monday evenings, from 8 to 10 p.m., commencing May 21. 
The course is intended only for students having some ele- 
mentary kuowledge of electricity. The syllabus is set out in 
an advertisement on another page, which also contains some 
further particulars. 

Cable Interruptions and Repairs :— 


Date of mre Date of Repair. 
Latakia—Cyprus .............. June 21, 1 "^ — 
Cayenne — Pinhiero os Oct. 11, 1899 — 
Tancier—Tarifſ a . Jan. 3, 1900 — 
Paramaribo— Cayenne Feb. 16, 1900 — 
Ceara—Maranham m Feb. 20, 1900 — 
Pará —Maranham ............... Mar. 2,1900 . — 
Móle-St. Nicolas—Cap Haitien Mar. 7,1900 ... — 
Manila —Iloil ho April 9, 1900 — 
St. Dominguez —Curagao ...... May 6,1900 ... May 13, 1900 


A Double Tariff Aron Meter.—A modification of Dr. Aron's 
meter, converting it into a double tariff meter, is described in 
the Electrotechnische Rundschau of May 15. The principal 
parts of the meter itself are precisely those of Dr. Агор'в 
latest pattern of ordinary meter, but there ara two sets of 
dials instead of one, and next to each is a clock-faca with & 
pointer similar to that of an alarm clock, which is set to the 
time at which that set of dials is to come into action. Ву а 
simple addition to the clockwork gear of the meter, one or 
other of counting trains is geared to the driving wheels of the 
meter according to the time. 

A Large Double-Current Generator.—There will be shortly 
installed in one of the stations of the Chicago Edison Co., says 
the Electrical World of New York, a new generating unit, 
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possessing many interesting features in point of size. It is 
stated to be the largest doublecurrent generator yet con- 
structed. It has a rated capacity of 2,500 kw., and will 
supply from the same winding continuous current at 240 
volts or three-phase currents for transformation to 4,500 
volts. The machine will have 40 poles, and will run at 75 revs. 
per min., and will be worked in parallel on the alternating as 
well as on the continuous-current circuit. It is expected 
that this machine will admit of being safely worked with a 
40 per cent. overload for one hour. 


Obituary.— The death is announced of Mr. Edward Pritchard, 
which took place suddenly at his residence in Birmingham on 
the 7th inst. Mr. Pritchard was well known as & mining, 
waterworks and tramway engineer. In the last capacity he was 
responsible, among other schemes, for the cable tramways 
installed in Birmingham, and was the origina! adviser to the 
Birmingham Tramways Co. for the change-over on one section 
of their lines to the accumulator system of electric traction. 
He was also consulting engineer for the Carlisle tramways, 
now in course of construction. But a few days ago, he gave 
evidence before the House of Commons Committee in support 
of the bills of the London United Tramways Co., and of the 
South Lancashire Tramways Co. He was in his 68rd year 
at the time of his death. 

A Russian Water-Power Scheme.—According to the Engineer 
an important water-power scheme in connection with the 
Dnieper is reported to have been formulated by an English 
company. At the point where the Dnieper takes a south- 
westerly direction in order to discharge itself into the Black 
Sea, near Kherson, it passes a succession of rapids. The 
company proposes to render the waterway navigable by con- 
structing locks. The necessary capital, amounting to 44 
millions, will be found by the company, while the Government 
is to guarantee 9 per cent. interest on this sum. The company 
seeks permission to utilise the power of the rapids for the 
generation of electricity over a period of 80 years; the Govern- 
ment, however, is to have the option of purchasing the under- 
taking at the end of 80 years. 

Machinery for Canada.—The editor of the British Columbia 
Review, writing to Ше Vngincer, points out that the Canadian 
Government has increased the preferential rebate from 25 per 
cent. to 83} per cent. in favour of British manufacturers, thus 
offering unique opportunities to British machinery of all kinds. 
This 881 per cent. rebate, it is claimed, is sufficient to enable 
the British manufacturer to compete successfully with the 
Americans. The demand for boilers of all kinds, mining 
machinery and accessories, dynamos, hoisting engines, 
turbines, &c., extends throughout Canada. In conclusion, it 
is suggested that so important is the 33} per cent. rebate, in 
view of the immense mining and industrial developments of 
Canada, that those who enter the field now will have an 
immeasurable advantage over those who follow later. 

Fire at the Paris Exhibition. —The fates appear to be against 
the completion of the Paris Exhibition, and more particularly 
of the electrical section. On Tuesday morning a fire occurred 
in the cellars of the Chateau d'Eau, which contains the elec- 
trical machinery, not only for illuminating the waterfall and 
fountain, but also, it appears, for lighting the Palais de l'Elec- 
tricité. Like other parts of the Exhibition, this installation 
was behindhand, and it appears that just previously to the 
outbreak the workmen were completing the connections to the 
switchboards in the cellars beneath the basins of the foun- 
tains. While the men were away at lunch a strong smell of 
burning was noticed, and it was discovered that some of the 
woodwork in the cellar was in flames. The fire was extin- 
guished within 10 minutes, but not before all the connections 
to the switchboards were destroyed. 

The Blondlot Electricity Meter—Tho following description 
of this meter is taken from an abstract in the Journal of the 
Institution of Civil Engineers. One bobbin oscillates below a 
second bobbin in such a manner that the quantity of elec- 
tricity which passes in the circuit during one oscillation 
remains constant, irrespective of the intensity of the current. 
These oscillations are registered and counted, and their 
number indicates the total quantity of electricity which has 
passed through the meter, the actual amount being obtained 


by multiplying this number by a constant q, the value of 
which isknown. The apparatus is very sensitive, is instantly 
started, and conforms to the most abrupt variations of current. 
The apparatus employing neither a magnet nor an iron core, 
can be used for alternatiog as well as continuous currents. A 
full description, with diagrams, of the meter is given in the 
Mémoires de la Société des Ingenieurs Civils de France, 1899. 

International Association for the Advancement of Science, 
Art and Education.—A meeting of the above association was 
held on Friday afternoon last, in the hall of the Society of 
Arts, when Prof. Patrick Geddes delivered an address on the 
aims of the association and its forthcoming assembly at the 
Paris Exhibition. Prof. Geddes explained that the Associa- 
tion had its origin in the strong conviction felt that the 
time had arr.ved for the constitution of that international 
association which had often been discussed and had never 
quite taken form. In response to a circular inviting co- 
operation, upwards of 500 members of the British Association 
had expressed their heartiest approval of the scheme, and 
agreed to form part of the committee. The members of the 
French Association and of the Paris Exhibition and the Paris 
University had likewise welcomed the proposal. Lectures 
would be delivered and congresses would be held, and the 
chairman (Prof. Archibald Geikie) expressed the hope that the 
success of the Paris meeting would be such that they would be 
able to connect the various scientific organisations throughout 
the world in a far more friendly way than had ever before been 
possible. 


Embarras de Richesse.—In Monday's Glasgow Herald two 
advertisements proffering telephone service to the citizens are 
published. The first of these, which is headed “ Corpo- 
ration Telephones," appears rather premature. It offers, 
however, an unlimited service at five guineas per annum, or 
& toll service at £8. 10s. per aunum, plus 1d. per outward call, 
on one-year agreements. The second advertisement is by the 
National Telephone Co., and is headed ‘‘ Some Reasons 
against Joining an Opposition Telephone Exchange in Glas- 
gow.” It points out that subscribers to “ап opposition 
telephone exchange would have no intercommunication with 
the 8,000 Glasgow subscribers of the National Telephone Co., 
and explains that the former would have to pay terminal 
fees to the National Co. with respect to conversations with 
subscribers outside the Glasgow telephone area. The National 
Co. offers an unlimited service at £10 per annum for the first 
instrument, and £8. 103. for the second, or a toll service at 
£3. 10s., and 1d., the latter being the same rate as the Corpo- 
ration offer. The advertisement continues: These rates 
. . « . . ате infinitely cheaper than the £5 or £6 pro- 
posed to be charged for talking to the comparatively small 
number who can be connected to any merely local opposition 
system.” lt is added that the National Telephone Co. are 
re-arranging their Glasgow system, and that in a few months 
all their Glasgow subscribers will have a double-wire service. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &oc. 


(To-day) FRIDAY, May 18th. 
INSTITUTION OF JUNIOR ENGINEERS, 
8 p.m. Ordinary Meeting at the Westminster Palace Hotel, Victoria- 
street, S.W. Paper to be read: “ A Short Review of the Motor- 
Car Industry,” by B. H. Joy and C. H. Rush. 
RoYvAL INSTITUTION. 
9 p.m. Evening Discourse on “The Structure of Metals,” by Prof. 
J. A. Ewing, F.R.S. 


THURSDAY, May 24th. 
INSTITOTION OF ELECTRICAL ENGINEERS. 

8 p.m. Annual General Meetiog at the Society of Arts, John-street, 
Adelphi, for Membera, Associate Members aud Associates only, 
to receive the Annual Report of the Council, and Statement of 
Accounts and Balance-Sheet for the year ended December 31, 1899. 


PRIDAY, May 25th. 


PaysicaL SOCIETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) Experiments illustrating the Aberration 
called Coma,” by Prof. S. P. Thompson, F.R.S. ; (2) " Notes on 
the Measurement of some Standard Resistances,’’ by R. T. 
Glazebrook, F.R.S. ; (3) “Оп tbe Strength of Ductile Materials 
under Combined Stresses,” by J. J. Guest. | 
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NORWICH ELECTRIC TRAMWAYS. 


Up to the present time the ancient city of Norwich has not | construction of 5 miles 24 chains of double track and 11 miles 
possessed a tramway of any description. The impending | 17 chains of single track. It came before a House of Com- 
opening there of some 20 miles of electrically equipped tram- | mons Committee on May 31, 1897, and was not oppose 
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ways, therefore, marks an important event in the history of 
the city. The event is also of no small importance in the 
history of electric traction in this country, for it has hitherto 
been the custom in British cities to commence the experiment 
of electric traction with but a few miles of trolley line. At 
Norwich, however, no less than 20 miles of track have been 
equipped for this, the first stage of the tramway system, the 
present tramways being so laid out as to form a substantial 
backbone for further extensions over the municipal area. 
Before describing this new tramway system we may state 
briefly the history of its development. In J anuary, 1897, the 
Borough Council had under consideration two opposing schemes T 
for the construction of tramways and light railways, one by the | o 20 4 бо 


New General Traction Co., and the other by the British И m ‚ ЗЕ SL Баса 
Miectric Traction Со. In April of that year a committee of the C йана 
Council recommended the adoption of the first named scheme, A—Turn Table B—OilStore. — C—Cotton Waste Store. 
and this recommendation was approved by the Council in the GROUND PLAN ок PuwER Station. 


beginning of May. A bill was promoted by the New General 

Traction Co. for the incorporation of the Norwich Electric | The “ compulsory purchase clause provided for a period of 
Tramways Co., with a capital of £240,000 in shares and | 50 years before the clause could be enforced by the municipality. 
borrowing powers up to £80,000. The bill provided for the | The work of constructing these tramways was commenced at 
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the end of 1897, the contract for the entire equipment being let 
to Messrs. Pauling and Co. (Ltd.), of Westminster. It was found, 
however, that this Act did not make sufficient . provision 


tramways having a length of 14 chains of double track and 68 
chains of single track, and to make extensive street alterations, 
including the widening of seven and the construction of two 
entirely new streets. These important 
street alterations have been carried out 
at a total cost of about £100,000, of 
which the Corporation, under its agree- 
ment for the concession, has paid 
£66,000, the company paying the 
remainder. We should add that under 
the second Act the share capital of 
the company was increased by £24,000, 
doubtless with a view to meet the cost 
of these street improvements. Not- 
withstanding that these extensive 
improvements have been effected, the 
greater part of the Norwich electric 
tramway system is laid in narrow and 
winding streets, abounding in sharp 
curvesand unpleasantly steep gradients. 
The lines, broadly speaking, radiate 
from near the ancient castle, which is 
situated at the centre of the town. 
The accompanying map shows to 
what extent the tramways have at 
present been developed, lt also indi- 
cates the position of the power station, 
car sheds, and the numerous switch 
and distributing boxes. 


MACHINERY ROOM 


BOILER HOUSE 


B ж 


NonwicH ELECTRIC TRAMWAYS: PLAN AND ELEVATION OF MACHINERY AND BoirgR Rooms AT Power STATION. 


for the development of a suitable tramway system, chiefly Some idea of the difficult nature of the ground over which 
owing io the narrow and winding character of the streets | these tramways have been laid will be gathered from the 
of the ancient city. A new bill was therefore brought | following particulars. The minimum radius is situated at the 
before Parliament in 1898, for powers to construct additional | junction of Red Lion-street and Rampant Horse-street, and is 
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85ft. in length. The sharpest gradient curve is situated at | places the roads have had to be terraced owing to the depres- 
the turning of Queen's- road into St. Stephens-street, and takes | sion which would otherwise have occurred on the outer side of 
place on a gradient of lin 18. It is composed of curves of ! the curve. 
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MACHINERY Room AT Norwich ELE Tulc TRAMWAY Power STATION, 


NORWICH ELECTRIC Tramway Cak SHEDS, 


70ft., 42ft. and 50ft. radius. The sharpest gradient is at the The general character of the construction work and electri- 
Whitehall Hill, and is 1 in 12. Numerous curves and gradients | cal equipment carried out in connection with these tramways 
nearly as difficult as these examples abound, and in several | is indicated in the accompanying set of illustrations from 
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recently-taken photographs. These show the interior of the shall describe this speeial work" later in the article. Тһе 
spacious machinery room at the power station, which is very | equipment includes 40 motor cars and 10 trailers, it being 
suitably located near the centre of the tramway system, and intended to run 86 motor cars, with a varying number of 
on a site adjoining trailers according 
the River Wensum, | to requirements. 
by which coal and = а : ETT: vw" There wil be a 
condensing water 10-minutes service 
arereadilyobtained. of cars on all routes 
This station is of between 6 a.m. and 
1,280 n.r. eapacity, 11.15 p.m. The 
andisequipped with cars are double 
Browett - Lindley decked, and each 
engines direct has a capacity of 
coupled to Westing- 52 passengers, 26 
house generators, - outside and the 
steam being sup- same number in- 
plied from Bab- side. 
cock- Wilcox boilers. The electrical 
Views are also equipment of the 
shown of the front track of these tram- 
and back of the ways has been 
switchboard, and of carried out on the 
a typical portion of overhead trolley 
the track work and system. The de- 
overhead equip- tails of its con- 
ment ; also of the struction, however, 
car sheds and work- are remarkably 
shops and of the varied owing to the 
type of motor car peculiar nature of 
adopted. the route. А se- 
These tramways parate forward and 
are constructed on return trolley wire 
a 3ft. Gin. gauge, of has, of course, been 
cast welded  45ft. employed through- 
steel rails, weighing out the system,even 
6531Ь. per yard on on those portions 
the straight, and up of it which are of 
to 901Ь. for guard single track. Over 
rails on the sharp some parts of the 


o ur ves. The route these are car- 
numerous and often ried on ornamental 
difficult points, &c., centre poles with 


double brackets, as 
shown in one of our 
illustrations. In 
other places side 
poles with single 


have been success- 
fully carried out by 
means of Messrs. 
Askham Bros. and 
Wilson's patent 


automatic fixed | _ TET — brackets of varying 
points, which have u ne а | HW length are employ- 
been extensively NorwicH TnAMWAYS: VIEW SHOWING CENTRE din AND OVERHEAD EQUIPMENT OF SPECIAL ed. Again, in other 
used on the tram- WORE SHOWN AT а ON THE MAE: places side poles on 


RzEgPAIRIKG SHOP AT NORwICH TRAMWAY CAR SHEDS. NonwicH ELECTRIC TRAMwAY MOTOR Car. 


both sides of the streets with span wires are used; while 
in very narrow streets span wires with wall rosettes have 
been erected. In one or two places where rosettes were 


ways of this country and abroad. For some parts of the 
Norwich track the same manufacturers have supplied 
their movable and open points of crucible cast steel. We 
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originally used it was found that the ancient builders of the 
houses had not used material sufficiently strong to withstand 
this unexpected strain ; the rosettes came out, and side poles 
had to be erected instead. 

Most of the construction work has been carried out under 
sub-contracts, of which the various engineering firms con- 
cerned are as follows :— | 

Track, points, crossings, &с.......... Askham Bros. & Wilson. 


Track rails .............. сс. Alex. Penney & Co. 
Electrical equipment of track R. W. Blackwell & Co. 


Cast-weld joints of track Do. 
Peckham trucks ..................... Do. 
Сага Mee m Brush Electrical Engineering Co. 


Car Equipment, including motors, Westinghouse Electric Co. 
controllers, &c. | 


Feeders 00 British Insulated Wire Co. 
Section and distribution switches Westinghouse Electric Co. 
Switchboard ........................... Do. 

Generators at power station ...... | Ро. 

Steam engineg ............ OM Browett, Liudley & Co. 
Boilers M лыннан нн АДЫ: Babcock & Wilcox. 
Stoker and conveyor ............... E. Bennis & Co. 
Economiser ........................... E. Green & Son. 


Pumps and condensers ............ Worthington Pumping Engine Co. 
Steam feed exhaust piping, &c. ... Babcock & Wilcox. 

In the remaining portion of this article which, owing to 
pressure on our space, we are obliged to hold over until a 
future issue, we shall give to our readers a technical descrip- 
tion of the various departments of the tramway system, 
together with additional scale drawings and plans of important 
parts of the work. 

(To be concluded.) 


THE ELECTRICAL EQUIPMENT OF SHIPS OF 
WAR.* 


BY C. E. GROVE. 


(Continued from page 49). 


Efficvency.—The mechanical efficiency of an electric motor is as a 
rule а few per cent. higher than that of a steam engine of corres- 
ponding power. The efficiency of the system as a whole involves the 
consideration of the generating and distributing arrangements, and 
Bere electricity has a marked advantage over either steam, com- 
pressed air, or hydraulics, the power taken being strictly proportional 
to load and the overhead efficiency from indicated horse-power of 
generators to brake horse-power on motor shafts averaging about 65 
per cent. at full load. Efficiency, however, cannot be considered alone. 
e naval architect wants the relative advantages of competing systenis 
expressed in terms of weight and space. In a given ship of war, the 
correct adjustment of weights and dimensions is correlated with the 
maximum offensive and defensive qualities involved in armour and 
armament, speed, and coal endurance, Hence, unscientific as it ma 
appear in itself, an electric power distribution system of hig 
mechanical efficiency may be a positive disadvantage to a warship if 
the weights involved conduce to an unfavourable design in the 
offensive and defensive qualities of the ship. Whether the change 
from steam to electric driving of auxiliaries involves the sacrifice of 
greater weight than is compensated for by the advantages gained is 
pee the question on which authorities differ—the differences 
ing chiefly due to the use of general terms for the sake of the argu- 
ment instead of precise calculation. The main sources of loss in 
operating steam-driven auxiliaries are three : (a) The use of too great 
a range of temperature and pressure in the cylinders; (b) Leakages 
past pistons and valves due to wear ; (c) Steam pipe condensation. 
(а) As illustrating the uneconomical use of steam under the first 
condition, consider the case of winches and capstans. These must 
exert a ein effort in starting, and hence must have very little 
lead and lap to their valves. If therefore steam at or near boiler 
pressure, say 250lb, be taken with cut-off at, вау three-quarter stroke, 
and discharged into the condenser at the end of the stroke, it is 
obvious that the steam consumption per indicated horse-power must 
be very high. Steam engineers are well aware of this, and the 
increase in boiler pressures of the last few years has led to the intro- 
duction of several methods of utilising steam in auxiliary machinery 
to better advantage. One obvious but not-too-commonly-employed 
methoi ig the use of. reducing valves in the steam supply pipes of 
auxiliary engines. The favourite practice at present in the American 
Navy is to turn the exhaust from the auxiliaries into a feed-water 
heater, in which the latent heat is abstracted and the feed raised 
from about 80°F. or 85°F. to approximately boiling point; and 
when the power being developed in.the main engines is too 
low for the feed to condense all the auxiliary exhaust steam, 


* Paper read before the Institution of Electrical Engineers, April 26th. 
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the surplus has been turned into a low-pressure evaporator. 
Notwithstanding the increase of back pressure on the auxiliaries 
by this arrangement, a saving of about 9 per cent, of coal used 
for auxiliaries is said to have resulted. In our navy, auxiliary 
feed heaters are being introduced for the same purpose. Other 
devices for economising steam.are : the employment of compounding 
devices for using the steam in stages, as, for example, operating some 
auxiliaries by the exhaust from others, supplying auxiliaries at full 
pressure and exhausting into the intermediate receiver of the miia 
engines, or drawing supply for the auxiliaries from the intermediate 
or low-pressure receiver and exhausting into condenser. ‘All these 
systems have serious attendant disadvantages. Finally, some pressure 
is being put upon manufacturers of steam plant to improve the per- 
formance of the smaller engines by compoundinz, improving cylinder 
ratios, and во on. ; | 
(b) The losses that may occur in steam engines due to the effects of 

wear are most strikingly brought out by Mr. W. W. White, in his 
well-known Paper on the *Steam Consumption of the Main an4 
Auxiliary Machinery of the U.S. S. Minneapolis.“ These tests, 
which ultimately embraced all the machinery, were instituted in the 
first place to measure the steam consumption of the dynamo engines, 
which was known to be abnormally large, due to leakage past the 

istons from the effects of wear. The pistons were originally grooved 
or water packing, and were without packing rings; new cast-iron 
pistons with snap rings were designed and fitted to one of the three 
dynamo engines, and tests made to ascertain whether the saving was 
sufficient to warrant the change in the remaining two. The engines 
were two-cylinder simple vertical inverted engines driving dynamos 
of 300 amperes capacity at 80 volts at 400 revs. per min. The engine 
cylinders were each lOjin. diameter by 5in. stroke, and were large 
for their work. Steam was supplied at 142lb. boiler pressure, and 
ud шмш condensed and weighed. The following results were 
no — ; | | 


— 


Load Steam lbs. 


per I. H. P. Remarks. 
pi per hour. 
| "ono |f Pistons water-packed and bad fit to cylinders 
No. 1 | 21815) 12527 cylinder bores rough and pitted. 
dos 19:598 88:64 | New pistons with 2 cubic in. packing rings 
M | 33'601 68:25 in each, in use about ten days. 
do. | 29184 69:35 New piston with packing rings in cylindera. 
No. 2 { 19:012, 108°71 | Water-packed pistons, cylinder bores 
9.4|130254| 84-05 rough. 
do | ae А | Ditto ditto 
d 22:925 65:12 | New pistons with packing rings, in use about 
9. 135237 56°45 nine days. 
No.3 { 17:324 97°75 |} Water-packed pistons ; fit cylinders closely. 
Е 26:254 79:38 ) Cylinders in good condition. 
d 18241 81:62 New pistons with packing rings, in use about 
9 |} 27815| ^ 7214 | j four days. 
do. | 20°40 97-92 . Water-packed pistons. 


The chief source of loss is evident enough here, but even the 
improved results leave much to be desired. How much loss was 
attributable to similar causes in the case of the other auxiliaries was 
not investigated, but the results were in all cases extremely bad. 


. There is no corresponding loss due to the effects of wear in the case 


of electro-motors. 

(9 Condensation in the steam pipes is probably the most serious 
of all the sources of loss. If we allowed that in the progressof design 
the average steam consumption in pounds of dry steam per indicated 
horse power of all the auxiliaries were brought down to the level of 


‘that of the dynamo engine —the most efficient auxiliary in the ship— 


the margin.of loss from condensation to be got rid of by the extended 
use of Пао лао would go a long way to furnish the required 
set-off in coal saving to balance the necessary increase in weight of 
the electric system. For it is to be remembered that this loss occurs 
not merely when the auxiliaries are exerting power, but goes on the 
whole time the ship carries steam, whether the engines are working 
ornot. To illustrate this point, an instance may be mentioned that 
has recently come under the author’s observation. The new first- 
class battleship “ Shikishima carries 25 Belleville boilers, capable 
under full steam of developing over 15,020 1.H.P. in the main engines, 
besides working the auxiliaries necessary for steaming at full power, 
dtiving dynamos, &c. Thus each boiler at full power is equal to the 
supply of steam for over 600 1.H.P. When at anchor, one boiler under 
easy steam —i. e., evaporating from lb. to 10lb. of water from and at 
212°F, per pound af coal Seas just able to work one 48 kw. steam 
dynamo at about half power, together with one feed-pump aud the 
air and circulating pumps connected with the auxiliary condenser 
into which the dynamo engine exhausted, besides working a fire- 
and bilge-pump АУ. If а capstan engine or boat hoist 
had to be worked in addition, a second boiler was necessary. The 
dynamo was about 160ft. of pipe length away from the boiler, 


* Journal Amer. Soc. Nav. Engineers, February, 1898. 
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the total range of steam pipe connected being 500ft. to 600ft. Per- 
forming the firat-mentioned service with only one boiler alight, 
the coal burnt varied from 33 tons to 5 tons per day of 18 
hours for about 65 1. H. P., or about 71bs. per I. H.P. hour at 
the best to 1010. at the worst, the average being over 8]1b.; 
which shows that more than half the fuel must have been expended 
in keeping the pipes warm. All pipes were well covered and below 
decke, and all machinery new and in first-class condition. Sir John 
Durston has published particulars of the coal consumption of certain 
auxiliaries ob H.M.S. “ Diadem,” obtained when the ship was at rest 
in the basin, which bear on the same point.* He discovered that to 
run one main feed pump, one blowing engine, one auxiliary 
circulator, one electric light engine, and two distiller pumps con- 
sumed coal at the rate of 6:1 tons per day when two extreme forward 
boilers were employed, or 3:88 tons when two extreme after boilers 
were employed; the same machines with the addition of two 
evaporators, working compound, consumed 8 8 tons per day when 
supplied from the forward boilers, and 7 09 tons when supplied 
from the after boilers—ze., the elimination of the lengths of steam 
piping between the forward and after boilers alone resulted in a 
saving of from 20 to 30 per cent. of the total coal used for the 
machines in question. The same proportion of waste may be con- 
cluded to exist under sea-going conditions; for although more 
machinery would be at work, and therefore the steam would in 
some measure be used to better advantage, yet, on the other hand, 
the long lengths of pipes fore and aft of the ship would be connected 
to the steam mains, as well as branches going into colder regions 
above the protective deck. Hence it is clear that with short, direct 
connections to steam dynamos, and electric distribution to all the 
other auxiliaries for which electric driving is suitable, a considerable 
saving of coal probably at least five tons per day—would be effected 
under this head. The total coal consumption for auxiliary purposes 
may be thus computed: Steaming at “economical” speed—about 
12 knots—involving, say, one-fifth power, it is known that the coal 
consumption of a good modern first-class battleship or cruiser with 
Belleville boilers fitted with economisers is about 21b. of coal per indi- 
cated horse-power-hour, which for 3,000 H.P. represents about 65 tons 
per day of twenty-four hours, of which the minimum number of auxili- 
aries employed under these conditions (i. e., steering, engine pump, dis- 
tiller, and one dynamo) consume on an average about 25 per cent. 
=16 tons. Supposing the engine-room pump continue to be steam 
driven, the principal auxiliaries used when the ship is cruising under 
ordinary sea-going conditions will be, besides those mentioned, 
ventilation fans, ash-hoist engines, and ашп machinery, 
together with air compressors and turret machi iy dor drill pur- 
poses. These machines work intermittently, and hence average 
coal consumptions are to some extent a matter of speculation; but 
it will probably be below the actual consumption of many ships to 
take the average total coal consumption of all the auxiliaries em- 
ployed in an ordinary commission at 20 tons a day,t or, neglecting 
the dynamo, 15 tons. 

Turning to the broad question of the mechanical efticiency of 
electrically-driven auxiliaries, notice must be taken of a couple of 
recent Papers by Lieut. Robineon, U.S.N.{ For purposes of com- 

arison Lieut. Robinson takes the average steam consumption of the 
best steam auxiliaries now produced at just below 701b. per indicated 
horse-power-hour. He puts the best steam consumption of an elec- 
trical generator at 26lb. per indicated horse-power-hour, the exhaust 
being taken into a feed heater. He takes the efficiency of the engine 
at 93 per cent.; dynamo, 86 per cent.; line, 95 per cent.; and motor, 
78 per cent. = overall efficiency, 59 per cent.; and on this basis shows 
that the steam consumption per brake horse-power on the motor 
shaft is 44lb. per hour, representing a reduction of 35 per cent. of 
the steam used by the best steam-driven auxiliaries. He then goes 
on to argue that if electric motors are used to drive the auxiliaries it 
will be necessary, in order to get the requisite torque at the highest 
speeds, to instal motors of 1'5 times the rated horse-power that 
would be required if steam auxiliaries were used ; and hence, that as 
against a total of 1,500 I. H.P. of steam auxiliaries weighing (at 
100lb. to the 1.H.P.) 70 tons, a total motor capacity, is required of 
2,250 H.P., weighing on the same basis 105 tons. The author ven- 
tures to join issues with this conclusion, which appears to be in- 
correct in several particulars :— 

(i.) The r.H.P. of steam. driven auxiliaries is compared with the 
B.H.P. of motor driven auxiliaries, which is unfair. It would pro- 
bably be liberal to allow an average mechanical efficiency for steam 
engines of the class used for auxiliary machinery of 70 per cent., 80 
that if they consume 7010. steam per I.H.P. this represents 100lb. 
per B.H.P. Hence the saving of coal due to electric driving is 56 
per cent, instead of 35 percent. (ii.) The only auxiliaries requiring 
maximum torque at highest are pumps and fans, and it does 


* Transactions of the Institution of Naval Architects, 1889. 

T The “ Powerful" is said to have burnt on her voyage to China last 
year 40 tons a day for auxiliaries. The “Diadem” crusiers and the 
“ Canopus " ere пре are, however, much more economical. 

f "Auxiliary Machinery for Warships,” Engineering Magazine, October 
and November, 1899. | | 


not at all matter whether the саде exerted by motors on such 
machinery is equal to that exe by steam engines, or not, pro- 
vided the useful work done per minute is the same ; on the contrary, 
services of this kind are excellently adapted to the capabilities of 
motors of comparatively small torque but high 1 the high 
6 allowing of а :maller and more compact machine than the 
slower running engine. (iii) Winches. capstans, turret and steering 
engines, and, in fact, all in which inertia effects come in, require 
maximum torque at starting. Here the electric motor is distinctly 
on its own ground, for it is quite easy to build and control motors 
in such a way as to obtain from them a starting torque equal to two or 
three times that corresponding to their rated full power, which is 
not the case with steam engines ; besides which the motor has the 
further advantage of exerting a continuous rotary effort in lieu of 
the fluctuating turning moment of the reciprating engine. (iv.) 
The argument as to the higher power rating of the motor drive 
appears to be drawn from the analogy of electrically-driven as com- 
pared with steam-driven machine shops, which is inapplicable to the 
case under discussion. 

The conclusion appears to follow from the foregoing arguments 
that any appreciable increase in the horae-power rating of electric, as 
against steam-driven auxiliaries is unnecessary, and that if the whole 
of the auxiliaries of a 15,000 н.р. ship were electrically driven а savi 
of about five tons of coal used in generatingthe auxiliary steam would 
result from the suppression of pipe condensation, and (on the rather 
low basis of 59 per cent. overhead efficiency) a further saving of 
56 per cent. of the balance of 10 tons=5} tons, due to superior 
mechanical efficiency—a total of 104 out of the 20 tons of coal per 
day used by a good steam auxiliary equipment. The total bunker 
capacity of a ship of the power mentioned would be about 2,000 tons, 
representing the ability to keep the sea for about 25 days at 
economical speed. The saving, in coal consumption in these 25 
days гергеғепіз 262 tons on the basis shown—an amount sufficient 
to more than counterbalance the necessary additional weight of 
generators and motors carried. 

The questions next arising are: To what purposes is it practicable, 
having regard to all considerations, to adapt electric driving, what 
would be the changes in weight, space, &c., involved and what should 
be the arrangement of the installation for supplying the power! 
There is a broad difference at once to be recognised between machines 
directly co-operating with the main propelling machinery and those 
performing other duties. On the whole, present engineering opinion 
is, from considerations of reliability, decidedly in favour of continued 
steam driving for boiler-feed-pumps, circulating and hot- well pumps, 
fire and bilge and distiller pumps. It happens that these pumps are 
the worst steam-eaters in the ship; in the “Minneapolis,” for 
example, the consumption ranged from 75:74lb. in a circulating 

ump doing 4'1 1.H.P., one cylinder alone taking steam, to 3186810. 
or a small pump developing 0°78 H.P., which was used for flushing 
purposes, the average for the 12 pump tests included in Mr. White's 
tables being 161°611Ь. per indicated horse-power-hour. Experience 
with electric auxiliaries in other situations may eventually lead to the 
ure of electricity for these services ; but this contingency may be left 
out of account for the present. Starting and turning engines may 
be regarded as parts of the main engines themselves, and, of course, 
will be driven by the same power. The only auxiliary services 
within the engine and boiler rooms for which the use of electricity 
may be considered at present are ventilation and furnace blowing. 


Fans for Engine and Boiler Коот Ventilatton.—In the Canopus” 
class of battleships each engine-room is ventilated by a 7ft. 6in. fan 
driven by a direct-acting steam engine, while the boiler-rooms are 
supplied with air from four 8ít. fans at 240 revolutions, and two 6ft. 
fans at 320 revolutions per minute. These represent in the aggre 
gate about 150 1. H.P., with a weight of between three and four tons. 
The “ Duncans” will carry two engine-room fans, each 6ft. 6in. in 
diameter, with two 8ft. 3in. and eight 6ft. 6in. fans in boiler-rooms, 
the speed being about 300 revolutions. Fan driving, being a purely 
rotary movement, is a duty which electric motors have shown them- 
gelves excellently able to perform ; they can run at at least twice the 
speed of reciprocating engines for the same power without noise or 
vibration, and can give the required deliveries with smaller fans, 
with higher efficiencies in both motors and fans, and therefore with 
less total power. It would probably be reasonable to take the total 
power of motors to рош the engine and boiler room ventilation 
of the most powerful ships at about 80 B.H.P. on the fan shaft, say, 
100 к.н Р. input, which could be provided in enclosed type motors 
built for continuous work at 750 revs per min. for about tons, 
or, allowing for the weight of the fans, an increase of not more than 
one ton on the above total weight. 

Furnace Air-Blowing Engines.—These are high-pressure air-pumps 
adapted for delivering Mirac 151b. to 30lb. SEXT above the fires 
and into the combustion chambers of the boilers. A set of five such 
engines in the “ Shikishima" weigh 5 tons 2 cwt., and develop an 
aggregate of 220 rH.r. Pumping services of this kind are very 
efficiently performed electrically, but the substitution of geared 
motors for engines would result in this case in an increase of the 
total weight, probably to the extent of about three tons for 200 EI. f. 
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Furnace air engines are generally placed in the boiler-rooms, but if 
electrical they could more conveniently be placed outside or above 
the кы air-pipes only being Jed into the firing compart- 
men 

Considering next the auxiliary machinery outside the engine and 
boiler-rooms we find these include steering engines, capstan engines, 
boat, coal and ash hoists, ventilating fans, air compressors, refriger- 
gs workshop engine, turret-working machinery, and ammunition 

olsts. 

Steering Engines. — It is convenient to consider these machines in 
this section, as they are usually placed in the after steerage flat 
adjacent to the tiller compartment. In some of the latest British 
ships they are placed in the engine-rooms and connected by Jong lines 
of shafting to the tiller mechanism. This arrangement eaves carry- 
ing steam pipes aft, but seems to have nothing else to recommend it. 

Next to the main engines these are the most important in the ship, 
and before every question of weight or efficiency the most reliable 
machine must be used here. Electric steering engines have, the 
author understands, been made, and there seems no reason, so far as 
the motors are concerned, why equally positive results should not 
be obtained with these and with steam engines. "The controlling of 
their motion is the principal difficulty. The motors would be ever- 
lastingly starting, stopping, reversing, and altering speed ; or, if the 
motors ran continuously, then such movements would be always 
being made by the gears and clutches. And whereas the steering 
engine is deep down in the ship, the control has to be operated from 
‘distant stations, of which there are usually five, inter-connected, 
the forward bridge and conning tower being the most important 
and the most generally used. Simple rheostatic control from a 
distance is not good enough; to secure the necessary sensitiveness, 
a large number of switch contacts and connections would be neces- 
rary ; and an extensive system of cables, inter-connecting all the 
steerin 
once told the author he had invented an electric steering engine 
which be was sure met every requirement, but it required 79 
wires! The reply was, of course, that 79 wires would kill any such 
project. Recourse must be had either to a pilot motor, worked by a 
small switch and two or three wires, operating in its turn the con- 
troller of the steering motor proper (indeed, it would probably be 
possible to employ the hydraulic telemotor, now so largely used, for 
working electric controlling switches alongside the steering motors, 
in similar fashion to that in which it reverses the valves of the 
steam steering engine), or to the interaction of two machines as in 
the Ward Leonard system of controlling turrets. If the difficulty of 
control be satisfactorily overcome, the gain in efficiency of electric 
steering mechanism ought to be very substantial, owing to its long 
periods of work. From its irregularity of working it is impoesible 
to define the average H.P. of a steering engine. The motor to replace 
it must be a subetantial affair, heavily geared, the torque required 
on the rudder-post of a big battleship being as much as 500 ton-feet. 
To move the rudder from hard-a-port to hard-a-starboard in 30sec., 
which is the usual requirement, & steering engine will make about 
300 revs, and working at this maximum rate the I. H. . will lie 
between 300 and 400, and the useful work done on the rudder-post 
will be at the rate of about 75 н.р. net, an overall efficiency of 20 to 
25 per cent. Each steering engine with its gear weighs 5% to 6 
tons ; two sets are carried. If each steering engine were replaced 
by one motor capable of exerting the same starting torque, the full 
load rating of each motor on continuous work might be taken at 150 
H.P., though the starting current allowed would correspond to twice 
this power. With electric driving, an improvement in efficiency 
might be expected. The extra weight involved, using open-type 
machines, would be about two tons per set. 

Capstans.—' The principal capstan is, of course, the forward one, 
which has to operate the heaviest anchors. Besides other stipula- 
tions, its engines (usually сорга) аге required by our Admiralty to 
lift a weight of 35 tons at the rate of 25ft. per minute- 60 actual 
horse power. The maximum indicated horse power may be taken at 
200, and the weight of the complete capstan with engines and gears is 
about 47 tons. If electric motors were substituted forthe steam engines 
with the same gears this weight would be increased by about two tons. 
But with . worm gears the work could be done electric- 
ally on the same total weight. The after capstan performs similar but 
lighter work, lifting 15 tons at 25ft. per minute=25 actual н.р, say 
75 1. H.. In our latest ships, while the forward capstan is still steam- 
operated, the after capstan is specified to be driven by two reversible 
watertight motors, performing the above specified work at speeds not 
exceeding 750 revs. per min., and so designed that the rise in 
temperature after one hour's run at full load does not exceed 80°F. 
This change involves an increase of total weight in capstan, motors, 
and gear of from one to two tons. In lieu of two motors, the 
Admiralty have accepted for the “ Duncans” and other ships an elec- 
tric capstan driven by one 50 H.P. motor at 350 revs. per min., the 
weight of the complete capstan, motor and gear being a proximately 
the same as that of the steam after capstan of H.M.S. “ Albion." 
Fig. 30 shows the general arrangement of the electric capstan of 
Hs. * Irresistible,” by Messrs, Clarke, Chapman and Co, 


stations is inadmissible. A maker of steering engines. 


It will Bes be а somewhat protracted experience to determine 
whether, on the whole, the use of electric motors for capstans proves 
advantageous. To be quite safe, motors should be used with a large 
margin of power, notwithstanding the increase of weight involved, 
for the stresses involved in such work are apt to rise with great 
suddenness to many times their average value, and capstan chains 
have a habit of jamming in the stops. If steam driven, the engine 
will pall up, and is able to stand under the load; a motor cannot do 
this, yet it can neither be allowed to burn up nor to relinquish its 
work by cutting itself permanently out of circuit. Special devices 
are necessary to meet such a condition. Mr. Siemens dealt somewhat 
fully with this matter at Dover, so it-is unnecessary to dwell further 
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Fic. 30.—Electric Capstan, H.M.S. “ Irresistible.” (Clarke, Chapman & Co.) 


upon it here. Neither in this case nor in that of the steering engines 
do there appear to be difficulties incapable of satisfactory solution 
electrically, and in these cases the longest steam-pipes in the ship are 


concerned. 
(To be continued). 
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ON DISTANT ELECTRIC POWER TRANSMISSION. 


The following is an abstract of the Discussion which took 
place at the Institution of Electrical Engineers on April 26th, 
in connection with Prof. George Forbes's Paper on the above 
subject : 


The PRESIDENT (Dr. S. P. Thompson) said the Institution owed a 
great debt to Prof. Forbes for having read this remarkable Paper, which 
was the result of his own (Prof. Forbes’) experience, and showed the 
reasons for his detachment from immediate connection with any one set of 
manufacturers or designers in whose favour he might otherwise have been 
biassed. 

Prof. J. PERRY, who complained that he had not had time to study the 
Paper thoroughly,as it only reached him that same morning, asked for a little 
more information upon some of the practical points. For example, Prof. 
Forbes spoke of the use of synchronous motors for reducing the power 
factor. [Prof. Forbes: Increasing it.] One would like figures giving the 
actual size of the motor required. Again, there was very little information 
to be found anywhere about turbine details ; lately, he (the speaker) had, 
only succeeded in getting civil engineering details about the position of 
turbines, and the dams for water, and so on. The old Paper written by 
Prof. Ayrton and himself about 20 years ago on the economy of con- 
ductors was very well worth study. There was another Paper published about 
the same time, which he believed had never been mentioned by anybody 
since it was published, and which referred not merely to the transmission 
of power to a distance, but to transmission of power by a conductor 
distributing power along the whole of its length, giving off equal amounts 
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of power per mile. He had had to take the matter up in connection with 
& telpher scheme, and had got some most interesting results, which were 
well worth studying at the present moment. He was not sure that he 
quite understood why it was that Prof. Forbes was trying to keep up the 
voltage in this transmission of power. Prof. Forbes spoke of the enormous 

dvantagesin the transmission when there was a less efficiency than 50 per 
cent. It was proved to both Prof. Ayrton'a and his own satisfaction— he 
did not know whether to anyone else's—that it was not possible to trans- 
mit with a less efficiency than 50 per cent., and he would like to know 
whether it was not likely that Prof. Forbes had neglected a rather 
important thing in this matter of boosters—viz., that the power developed 
in a booster costs money. 

Mr. S. Z. DE FERRANTI, having congratulated Prof. Forbes on his 
Paper, said that, according to it, Prof. Forbes did not know that air-cooled 
transformers of 1,500 н.р. capacity were made in 1889, and set to work to 
the extent of some 7,000 н.р. on the London Electric circuits. Although 
they were placed on special trougbs to receive the air blast, this was 
unnecessary, for they kept quite cool without it. "The air circulation was 
very perfect, and the machines had this interesting feature: The insu- 
lation, which was ebonite, was supported in the centre of an air space 
between the primary and secondary, and therefore the heat from tbe 
conductors was not directly tranemitted to the delicate insulating mate- 
rial—viz., the ebonite. These machines had stood remarkably well. Experi- 
ments were also made with air cooling on the three systems—viz., natural, 
forced, and the Jatter. "These had all been patented, and would have been 
patented in the United States as well, only the patent waa refused for the 
usual reason—viz., that in those days inventors in that country were 
allowed to “ swear back," and whoever could “swear back" the hardest 
and give the earliest date got the patent. He noticed nowadays that there 
was a very distinct tendency to drop rotaries in favour of motor gene- 
rators, and he himself was very positive about the advantages of the latter. 
His opinion was tbat a rotary was a very difficult and tricky thing, and 
more suited to water-power transmission with perfect driving than to the 
ordinary type of electric generation from steam engines. He had seen 
American built rotaries with the features described by Prof. Forbes (viz., 
a short-circuiting piece between the poles to receive the currents induced 
in them), hunt about as badly as they could, and it was a clever business 
to keep them in step. Where the whole of the installation was per- 
fectly planned out, perhape, it was not euch a difficult matter. Motor 
generators were quite the things to have when dealing with power 
at the end of a long line, when continuous current was wanted. He 
was at a loss to understand why people should use induction motors. 
The e latter had bad power factors, and a bad power factor was the most 
serious thing it was possible to have in alternate-current working. He was 
very glad that Prof. Forhes had shown the fallacy of the idea that the way to 
transmit power was three phase, and that three phase had the wonderful 
gift that nothing else had of transmitting power at the least possible cost. 
It was quite certain that, as Prof. Forbes had stated, the best system of 
transmission need not be the best system for dealing with the general dis- 
tribution as well, and the question was complicated when they had to use 
‘a system for many purposes instead of for one simple purpose. He was now 
going to make a statement which most of them would probably think a very 
silly thing, but he would make it all the same, and ask them to remember it, 
and see what they thought of ita few years hence. He considered that a 
single-phase low periodicity alternating system was the best of all the systems. 
All the details were not yet commerciaily complete for using it to the 
fullest advantage, but of one thing he was quite satisfied. If they wanted 
to transmit power to a distance, and turn it into continuous current, the 
single-phase alternate-current system was the best, and especially if they 
did it on some of the lines shown in the top diagram of Fig. 4, and earth 
the centre of the alternator and earth the centre of their transformers at 
a distance, so as to maintaiu the pressure on each wire at a constant poten- 
tial above the earth, instead of having the contents of one conductor going 
to earth, and then jumping up the pressure to double the amount on the 
other conductor. Single-phase alternate-current generators worked just 


about as perfectly, and were just as strongly held in as two phase, and th» | 


working of these was much more perfect than three phase. In fact, they 
formed the most perfect means of turning alternate current into con- 
tinuous, The only thing they had not satisfactorily got was a single-phase 
alternate-current motor. "This, however, was much more perfect than was 
generally known, and the last tests he had seen of a 50^. altermte - cur- 
rent single-phase motor was in the case of a 6 н.р. machine, where the 
power factor was 81 per cent., and the efficiency 81 percent. They would, 
therefore, see that it was not necessary to go a great deal further to make 
these motors most valuable, and bring them up to the level of multiphase 
motors. The reason that he spoke so strongly in favour of this matter was 
because of its great simplicity. The switch gear and all the rest of the 
apparatus in multiphase systems was becoming a matter of almost alarming 
complication. At any rate, it was very much more complicated than a simple 
single-phase system, and the same applied to the conductors. It was always 
‘cheaper to use big conductors, especially when they were iusulated, and of 
course if they only had a single phase to transmit there were leas conduc- 
‘tors than in any other system. He admitted there were many cases where 
‘multiphase working was, for certain purposes, a necessity, but all the same 
he thought fashion entered into the matter as much as anything else, and 
once ha: ing got the idea they seemed to go ahead with it without waiting 
to study it. He thought he was justified in speaking of power trans- 
mission in this country : They all knew there were many people who 
were struggling and working and risking their money to get powers to 
"transmit high-pressure current all over this country for the benefit of 
manufacturers, and to put us on an equality with other nations who had 
these advantages. They also knew the legal procedure. Take for instance, 
the case of a man convicted of murder. It was always possible to find an 
able lawyer who, however well convinced he might be that the man had 


committed.the murder, was ready to do his utmost to get the man off, and: 


what he wished to draw their attention to was that while there were the 
people who were promoting these power schemes in Parliament there were 
others who were in opposition. He was not taking one particular case. 
There ought to be sufficient patriotism, honour, and good feeling in this 
country among a great profession like theirs to fight for that profeesion 
and the advancement of science in this country ; it was a great misfortune 
if anyone could be found to come forward to say anything which would 
enable Parliament, or people interested in Parliament, to stop any of these 
great enterprises from being continued and put into practice, and beiog 
used for the benefit of the country. We were in a backward enough 
position ; we had had a bard enough fight of it and we still had to fight 
a large number of vested interests, but surely amongst their greet pro- 
feasion there should be no professional man found who would put forward 
a single word to prevent any of these schemes being rapidly brought into 
practice, 

Mr. G. L. ADDENBROOKE said that the Paper dealt chiefly with long 
transmissions, longer, probably, than we should deal with in this country 
at any rate for some years to come. From what he had seen in the 
colonies there was a vast field for such transmission of power. One reason 
of our having notbing of the sort here was probably that manufacturers 
had nothing to guide them in the construction of plant, and they had not 
that incentive to go into the matter which arites from close contact. 
Most of these great undertakings arose not merely from the manufacturers 
or users, but from a combination of the two. He did not see how any 
successful manufacture of plant on a large scale for this p 
could be made in England for use in other parts of the world, 
unless there were opportunities of seeing such plant at work on 
installations in this country. Manufacturers in Germany and 
America had these benefits, but on the other hand, it was, as Mr. 
Ferranti had pointed out, a most deplorable fact that experiment 
in this country was absolutely prohibited. They could do nothing in this 
country without going to town councils, which meant obstruction. Sup- 
posing in the early days of railways the whole of the companies had been 
put under municipal control. Where would the magnificent railway 
aystem of this country be? "The electrical pert of such schemes as these 
was a secondary corsideration ; the thing could be done, and we did not 
want to quarrel whether it could be done better one way than another. 
We could do it, and it was for Parliament to give facilities for doing it, and 
unless we got some such opportunities we would never get the capital of this 
country into such schemes. He had frequently been asked during the last 
three or four years whether the Central London Railway would work and 
succeed, and he had always replied that if the City and South London 
Railway succeeded во would the Central London, which was exactly the 
eame thing. About 18 months ago he was on the Continent studying 
polyphase working, and he would like to correct the very general impres- 
sion that it was not possible to do reepectable ligbting off three phase. On 
some of the installations he had inspected, where power and lighting were 
both supplied three phase without the use of motor transformers, the 
lighting was very good indeei—good enough for all practical purposes. 
And there was also this important fact which was not probably altogether 
appreciated —viz., if they had a firet-class engine driving an installation 
at constant periodicity, they might have, with a rotary transformer, very 
large variations of pressure on the line without effecting the continuous- 
current wire, because as long as the periodicity remained constant the 
rotary transformer tended to go round at the same rate and took more 
current. 

Мг. W. B. ESSON asked if the booster system had been tested in actual 
working. With regard to the inefficiency of Kelvin's law, might he ask if 
Prof. Forbes had taken into account the cost of the generators, because it 
might so happen that, in a case where 6 H.P. were generated, to get one 
they would spend in generators, transformers, &c., far more than they 
saved in copper. 

Prof. FORBES: Then don't use the system. 

Mr. ESSON : But what I want to point out is that you must take into 
account the whole of the cost. 

Prof. FORBES : Of course you must. 

Mr. ESSON then referred to the matter of phase rectifiers, and suggested 
that the reason the Oerlikon Co. adopted phase rectifiers was not the reason 
given, but was because their generators had such & tremendous drop they 
had been obliged to use these rectifiers to get the pressure up, or else 
burn out their generators. He also asked if Prof. Forbes had any figures 
to show the difference obtained by stranding the copper wire instead of 
having it solid for the factor given in Table VII. 

Mr. ROBERT HAMMOND said the Paper was read at a very important 
juncture, as next week five power system bills would come before & 
committee of the House of Commons, and the question as to whether 


Pagine was to have long distance transmission or not had some chance of 
ear 


y settlement. In discussing the Paper, he emphasised Prof. Forbes’ 
opinion on the very grave importance of a proper appreciation of Lord 
Kelvin's law. The mere mortgage value of interest upon the copper would 
not do. Prof. Forbes had suggested that it might be 15 per cent., but he 
did not think that the most sanguine of the promoters of the power bills 
were looking for as much as that, but a good solid round interest upon the 
oopper such as would tempt Mr. Addenbrooke's friends in the City to put 
their money into the schemes. However, Kelvin's law was something 
which had better be talked about on another occasion. The real choice at 
the present time lay between two and three phase. On three phase Prof. 
Forbes had given his opinion, but Mr. Ferranti had given single pbase 


„ав being the best in his opinion; but there was a popular idea that 


the power schemes would have to choose between two and three phase. 
He (the speaker) had spent a most interesting time during the past 
fortnight in investigating two and three-phase systems on the Continent. 
Of course the Continent might be—and often was—wrong, but at all 
eventa they plumped for three phase in new work. There were many cases 
where there were large single-phase works in existence, and where mant 
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festly the network was very much more suitable for two phase split up into 
two single phases, At Vienna, where there were 19 plants all in a row, 
the works were being extended by two phase because this was more suit- 
able for extensions to the present network, but in new places, where they 
had a clean sheet, such as at Mannheim, the system throughout was three 
phase. The author had mentioned that, in his opinion, a common return was 
an advantage in the cost of the cables, but he (the speaker) had made very 
careful inquiries among many engineers on the Continent, including Mr. 
Blathy at Budapest, and there was a very strong objection to the use of a 
common return with two phase. This latter gentleman had also very 
strongly objected to two-phase work, and had gone so far as to say that if 
he had not got to transmit to a very long distance he would prefer to 
generate and distribute three-phase low-pressure current from a station iu 
the centre of a town. When at Baden he was given particulars of what 
was to be done in the north of Italy. They were going to run a full-gauge 
railway, 100 miles in length, by three phase ; generation was to be three 


phase, at 20,000 volts, with converter stations 10 miles apart to transform - 


down to the lower pressure of 35,000 volts, and this 5,000 volts was to be 
introduced to the motors on the cars. His last point was to support Mr. 
Ferranti strongly in favour of motor generators rather than rotaries, He 
was in Frankfort on Saturday morning, where the whole of the tramways 
were being run by motor'generators from a single-phase station. The 
single-phase current at 5,000 volta was brought to a central spot in Frauk- 
fort, and was there transformed by three 750 kw. motor generators dis- 
tributing a continuous current of 530 volts to the tramways. · 

-Mr. JAMES SWINBURNE said that when in 1881 Lord Kelvin's law 
was brought forward, people thought they had got hold of something 
new ; but really the novelty consisted in its simplicity. Lord Kelvin 
happened to deal with & case where the laws were simple and they could 
get a simple mathematical expression which gave a good economy. But 
the general law—that the most economical arrangement was to invest 
capital in order to save revenue—had been known to every commercial man 
from the beginning of the world ; the only difficulty was to calculate it. 
When they had something they could calculate definitely, then they had 
Kelvin's law, but as soon as they got into complicated departures from it 
they had not Kelvin's law. Anda thing of that sort had happened that 
evening. Prof. Perry’s illustration was purely a useless misapplication of 
arithmetic useful to professors, but of no earthly use to a practical man. 
There had been aome little misapprehension about Prof. Forbes's remarks 
with regard to boostera. Suppose they were limited to use a maximum of, 
say, 10,000 volta. The booster enabled them to run that 10,000 volts all 
along the wire, and therefore they got the economy. They always used 
the highest volts they were allowed to instead of using the highest at one 
end and allowing it to drop at the other. He did not know whether any 
of the members ever beguiled away their leisure by tracing tbe origin 
of religious dogmas. It was a very interesting study, and he would 
like to deal a little in that direction with the rise of the three-phase 
motor. Some time ago, especially in Parliamentary inquiries, there was 
always the reproach against the alternate current tbat there was no alter- 
nate-current motor. The problem of the day was to solve alternate motors. 
Then came along Tesla and the people in Germany, and they professed to 
have solved the alternate motor problem. . But they only introduced a new 
system of distribution which was capable of producing a motor which was 
not an alternating-current motor; it was another thing parading under 
the old name. But it gave us something on which to start, and people 
have used them for distribution iu factories and so on, and the idea had 
grown. Then people—like Mr. Hammond— went to foreign countries, and 
came home and said “ people are all using three-phase motors there, it must 
be right,” and so they came home and used them. Then someone in this 
country said “ here is Mr. Hammond's station using three-phase motors, it 
must be right," and so it went on. But of course there were really 
important questions in dealing with the size of conductors and mains ; and 
the first thing was to be sure they were dealing with rational assumptions, 
The question of the size of the dynamo was not very important, but the 
ease of working was enormously important. Freedom from breakdown 
was far more important than efficiency in most cases. 
missions, the capital spent in copper was most important. 

Prof. FORBES, in reply to Prof. Perry's request for more figures as to 
the size of phase rectifiers that must be employed for special work, said he 
had already disclaimed that he could act as professor, and teach the Insti- 
tion asa class. Most of the members were surely competent to calculate 
for themselves. With regard to boosters, Prof. Perry bad very aptly 
commenced bis remarks by saying that he did not thoroughly understand, 
and his remarks made that still more obvious. He (Prof. Forbes) confessed 
his own ignorance was profound when he had traded upon the knowledge 
which he expected to exist about such elementary matters, and the remarks 
of several gentlemen had rather astonished him. He thought it was very 
elementary work, and that there would have been no difficulty in seeing 
the point. Mr. Swinburne had put the whole thing as clearly as daylight, 
and he need not say anything more about it. He was sure they would all 
feel indebted to Mr. Ferranti for his remarks, which were historical, prac- 
tical, and prophetical. Hia remarks about the benefit of motor generators 
were very valuable, and should сапу great weight; while he supported 
Mr. Ferranti in his soul-stirring words as to the future use of single phase 
for long distance transmissions, and would be quite willing to follow in Mr. 
Ferranti's steps when the question had been more fully studied. His reply 
to Mr. Esson was that he did not know of any booster system in actual 
working. With regard to the same speaker's remark that the phase 
rectifiera at Oerlikon were used in order to counteract the enormous drop 
due the self-induction of the generators, he said he thought it was generally 
known that manufacturers abroad in making tenders for such work pro- 
poeed the adoption of such phase rectifiers to supply the so-called wattlees 
current, and he also presumed that everybody knew that these phase 
rectifiers did work whether they were economical or not. He did по 
think there was any difference between stranded and solid wires so far as 


In large trans- 


the effect he had been discussing was concerned. The great difficulty came 
in in the matter of skin resistance. Mr. Hammond had mentioned that 
since the Continent plumped for three phase, therefore three phase must 
be right. Although he (the speaker) was always getting tenders for three. 
phase plant, it did not follow in the least that three phase was the best 
system. 

The PRESIDENT (Dr. S. P. Thompson) raid that before he asked 
the meeting to return a formal vote of thanks to Prof. Forbes for this 
epoch-makiog Paper, he would like to say a few words on a matter which 
had struck him greatly. Prof. Forbes had struck a note concerning the 
national importance in this crisis, of electrical engineers appreciating the 
advantages of distribution on a large scale, a point which had been 
emphasised by Mr. Ferranti and othera, and it was a matter which he felt 
very strongly at the present time—viz., these parliamentary schemes which 
were approaching discuesion. Here was a problem that could not be faced 
from the small and parochial point of view, but which must be faced from- 
the larger point of view. "The last time he visited Paderno and Rhein- 
felden he also visited Vizzola where there was a water power station 
taking about 22,000 H.r. from Lake Maggiore. This was not for lighting 


the city of Milan, but it was to provide power for the industries in a large 


number of flourishing towns in that part of Lombardy, and he had been 
told that half the power was contracted for before a single engine had 
been installed in the station. With the exception of опе of the towns 
(Legnano) included in the area of supply, he had never heard of any of 
them before he visited the place, but it had been explained to him that 
this part of the country was the Lancashire of Italy, and they were going 
to have their power distributed to them from one large central station : 
20,000 H.». distributed at high pressure, and by consent of the authorities 
there, and with legal authority from the Italian Goverment. And we had 
to compete in this country with those manufacturers in North Italy. Were 
we to be debarred by want of proper legislature from getting power from 
the coal fields economically and cheaply, the same as was being done at 
Niagara, Rheinfelden, Vizzola, and other parts of the world? If Parlia- 
ment were to debar us from doing this it would be little short of a national 
misfortune. 
A vote of thanks to Prof. Forbes was then passed, 


THE TUNLEY STEAM TRAP. 


The annexed illustration shows a new form of steam trap recently: 
put on the market, and claimed to be one of the most compact and 
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aczeésible in use. The trap works on the float puuspes levers and 
joints having been abandoned in this form of the instrument, ip 
order to reduce the working parts to a minimum. The floating 
receiver is connected direct{to the valve, and moves up and down 
with it; being balanced, the, valve works independently of the steam 


pressure. On account of the small extent of the rubbing surfaces, 
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situated only at the lower end of the valve stem, which is a loose fit, 
the friction is very small. It w uia be noticed also that it is practically 
impossible for any steam to pass out, as the outlet is by means of a 
vertical tube surrounding the valve spindle, the lower end of this 
tube being sealed up by the water in the receiver. 

The action of the trap is as follows: Water enters through the 
pipe shown and drops into the floating receiver, causing it to fall as 
£oon 88 its buoyancy has been overcome, thus opening the valve and 
allowing the water to discharge until the buoyancy is restored and 
the valve is closed again. Any dirt is got rid of by blowing steam 
through the vessel by means of the hand blow-off attachment, 
consisting of a plunger—independent of the valve spindle—carri 
through a stuffing-box at the top of the valve chamber, and provided 
with a handle and spring for raising it again. When first setting 
the trap to work the Wodz is filled with water throngh a removable 

lug in the cover. Before being sent out from the works cach trap 
18 tested to stand a hydraulic pressure of 400lb. and a live-steam 
pressure of 200lb. For pressures higher than 200lb. the traps are 
supplied to cast-steel bodies. 

These traps are being manufactured by Messrs. Fletcher Bros., of 
Ashton-under-Lyne, Lancashire, under license from the patentees, 
Messrs. А. E. and J. P. Jackson. 


ELECTRICITY WORKS ACCOUNTS. 


County of London and Brush Provincial Electric Lighting 
Co. (Ltd ). 

Out of the total authorised capital of 4800, 000 this 
company had, up to December 31st last, expended a total of 
£718,195 in respect of lighting works and plant in their 
London districts. . 

The proportion of this total expended in the northern 
districts, or those supplied from the City-road station, was 
£887,822. These districts include St. Luke’s and Clerken- 
well, Eastern and Western Holborn, and St. Giles. The 
southern districts аге supplied from the Wandsworth station, 
and include Wandsworth, Camberwell, and Southwark. The 
total expenditure to the above date amounted to £380,373. 

In the tab!e which follows are given the more important 
particulars regarding the company's operations as a whole. 


— — — 


Items. 1898. 1899. 
: CAPITAL. 
Authorised capital ....................................... £800,000 | £800,000 
Share capital received 589,890 | 600,000 
Loans receive... 101,000 | 254,957 
Reserve (repairs and renewals) fund  ............... 5,C00 11,915 
Capital appropriated to Northern Districts Orders 275, 442 | 337,822 
Capital appropriated to Southern Districts Orders 2, 889, 145 | 380,373 


Capital expended in lands, buildings, &с. ......... 
Capital invested in and advanced to the Bourne- \ 
mouth, Poole, Dover, Richmond and Coat- f | 


10, 554 10,534 


138,208 99,101 
bridge Electric Supply Coo 


REVENUE. | `, 
Groes revenue ............................................. | 13,772 56,462 
Miscellaneous sources of revenue ..................... "n 6,655 56,619 
Revenue from Northern Districts department. 2.159 6,718 
Revenue from Southern Districts department. 4,959 9,512 
Repairs and renewals paid out of depreciation 1.988 
fund, Northern Districts ........................ ind hie 
Repairs and renewals paid out of depreciation] | 
fund, Southern Districts . ч 1,595 
EXPENDITURE OUT OF REVENUE. | 
17 08 err . уы 33 6,487 11,015 
irectors' fees, rents, rate», taxes, insurance, 
wages and proportions of salaries . | 5,512 6,793 
Miscellaneous charges . 5,145 4,787 
FINANCIAL RESULTS. | 
Balance from revenue accouut ........................ | 7285 | 45417 
Balance from last account . 10,031 5,776 
Interest charges ...................................... к ‚055 
Set aside for repairs and renewals .................. s 6,500 
Sum available for distribution. 17,376 39,661 
Dividend on preference shares 6 per cent. |6 per cent. 
Dividend on ordinary shares ............... „1 |4 percent. 


NonruEnN Districts. 


The accounts of the working of the City-road station, 
gupplving the northern districts, form the subject of our first 
table. Тһе figures we are able to give show that most satis- 
factory progress has been made by this department during 
the period dealt with. 

The equivalent lamp connections, it will be noticed, have 
increased from 36,303 to 61,188 8 c.p. lamps—an advance of 


nearly 69 per cent. The output of 1899 indicates an increase 
of 106 per cent. over that of 1898. 

The load factor of last year at 8:14 per cent. shows that 
the load was less satisfactory in character than in 1898 when 
the load factor was 10:5 per cent. In view of this the reduo- 
tion in the costs which has taken place is the more commend. 
able. As they are, the costs are still slightly above what 
they might reasonably be expected to stand at. It is the 
works costs—more particularly the fuel and repairs items — 
that are the source of the failure to make a very satisfaotory 
cost sheet. 

The average revenue received stands at the moderate figure 
of not quite 5d. per unit sold. Unfortunately ths margin 
between expenditure and revenue has only permitted of a 

‘working profit of £6,718, representing 2°2 per cent. of the 
'mean capital expenditure. This, however, compares well 
, With the 22,347 of 1898. : 

It may be mentioned that the supply of current in the 
Western, Holborn, and St. Giles district was commenced last 
summer. The plant erected for the generation of continuous 
current for power purposes has a capacity of about 2,000 k. p. 


SOUTHERN DisrBhIcTs. 


These districts are supplied by the Wandsworth station, the 
accounts of which are analysed in our second table. 

Here, again, excellent progress is shown in respect both of 
economy of working and increase of business. The lamp con- 
nections have risen 89 per cent., and the output nearly 80 per 
cent. In 1898 the load factor was 8:17 per cent. Last year, 
however, this factor had risen to 12:4 per cent. 

The aggregate costs have fallen from 3d. to 2:64. per unit. 
As was the case in the City-road station, the Wandsworth 
station costs are still somewhat too high in the circumstances, 
and, in fact, taking into account the outputs and load factors, 
there is very little to choose between the two stations in the 
merit of the results for 1899. The management and property 
charges at both stations, as given, are below the average, but 
since there are charges which we generally include under this 
head appearing in the company’s general accounts, it is useless 
to criticise closely or comment on the management or aggre- 
gate costs of the two departments as set forth in our tables. 


The following i is & list of electric suppl y works tha accounts 
of which have зеп analysed, together with the dates on 
which statements and analyaes of accounts have appeared:— 


Aberdeen (учары) Ves ev Jam. 12, den Kingston-on- Thames (Mun.) April 21, 18) 
Ayr (Municipal)............ Se caster ( Muniolpal)...... Jan. 19, 190) 
Bath Мане „ April 20, 1900 Leeds (Municipal) . ac. 1,1 
Bedtord (Municipal) . . . May 19, 1899| Leicester (Munici al).. Jan. 96, 19,0 
Belfast (Municipal) . 15, » Leyton (Municipal) ........ Sept. 8,1899 
(Com өө 16, „ Liverpool (Municipal 9, . 
Blackburn (апора) .. Jan. 19, 1900 5 we Feb 16, 1900 
1 (Municipal) ....Sept. $9, 1899 | Manchester ( District .Aug. 11, 1899 
Bournemouth (Company) .. April 28, » | Newcastle and strict Оо) Oot 6, » 
Bolton (Municipal) ........ Nov. 24, ,, 3 pril и, ü 
жү REA May 14, „ vert too) Manel nalipat) D Deo. 15 7 
Brighton үг РРР 4, 1900 мотро орах Ost. 2, „ 
Bristol (Municipal) "July M, 1893 | Norwich in pen) iR es Wi d ..Nov. 17, v 
Brompton& Kensington (Co. )Mar. 25. 1900 | Notting n: mpany) . . Mer. 16, 19) 
Burnley (Municipal) ...... Aug. 95, 1899 9 unicipal) July 21, 1899 
Burton-upon-Trent (Mun.) April 21, , |Oldham Muslotpal) . 1. 
Bury (Municipal) .......... Jxford ( 100 1 up 13, 190) 
Cambridge (Company)...... April 18, 1920 | Pon ed ИКТЕ Мау 5, 1800 
Cardiff (Municipal) ........ 15, 189) rs Lair Gh (Muni pal). July 14, " 
Charing C (Municipal) . Mar. 9, 190) E reoot (00 mpany). . . Deo. 8, » 
Chelsea 5 . Mar. 23, n (Company) . Sept. 29, „ 
Cheltenham (Municipal). . .. Nov. 10, 1899 Reading (Comp any).. Lebe P e Oot. 18, „ 
Chester (Municipal)........ June 28, з chmond (Company) ...... Oct. 13, . 
City of London (Company). May 12, „ 3 rough (Compan .Feb. 28, 1909 
Clerkenwell (Company) ....Aug. 18, ugh (Com ‚Мот, 3, 1899 
COT unicipal) ...... Feb. 93, 1900 St. St. Helen unicipal 8, ,. 
Croydon (Municipal) ....... Feb. 9, T ames’ & Pall elat “Fo, 16, 1921 
Derby ( unielpal) ... s.. Jan 3 try) May 26, 1899 
Dewsbury (Municipal)...... Nov. 24, 1899 Sheffield i Municipal) EUN Dec. 29, „, 
Dover (Company) ........ April 37, 1900 | Shoredi гу)...-.„.. Oct. 27, „, 
Dundee (Municipal). .. Jan. 12, й Шаш ton (Menlaijal) „Мот. 10, „ 
ugb (Сошрапу 2. . May 4, South Дур; unicipal)...... J Ti n 
Bdinb (Munici .. . Nov. 17, 1899| South Shi ds (Municipal). July 7. „ 
Exeter (Municipal) Aug. 6, 1898 Stafford yr andi ies dia d ua с. » 
Folkestone (Company) ....April 27, 1900 Sunderland (Municipal). . . . July 28, „, 
Gul dard (Couples) — Sept. 1, 1890 Taunton (Mun s: e --June 16, „, 
Monto pal] „„—..Мау 5, „„ Tunbri Wells TY pe 1, „ 
Halifax ( pal socom. July 21, » | Wakefield (Municipal) « ..Оес. 1, „, 
Hammersmith (Vestry) ....May 26, ,, alsall (Municipal).. ..June 28, » 
e Cia] ... . . . AUR. 25, „ W. eee po .Aug 18, 
Hanley (Municipal) ........Аргі #8, ,, | Westminster Munic'pel) . "Mat, 9, 190) 
8 N )... 8 10 » | Whitehaven ( ра) > July 28, 183) 
"s c 33 Windsor (Company) 22, v 
Hastea бв 8t. Leonards (Ço.) Teb. 14. 1800 Woklog (Compau .. Dec. 22, „ 
Ноте (Company) rd 10, 1899| Wolverham апора) J une 80, „ 
d (Munioipaij 259 6, „% | Woolwich ( nid 8 Jan. 13, 
Lell n (Vestry).. .. .. Worcester = — April 20, 1990 
Ken pron аана (Go) Mer 16, 1900| Yarmouth Municipal Nov. 8, 1390 
| Kingston- upon · Null Mun.) June 9, 18 1899 
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CLERKENWELL, or Northern Districts.“ | WANDSWORTH, or Southern Districts“ 


Undertaking Worked 17.222222 County of London & Brush Provincial Electric | | County of London & Brush Provincial Electric 
Date of Commencement osam am em ee» em em em | September, 1897.4 [Lighting Co. (Ltd.) | | January, 1897. [Lighting Co. (Ltd,) 
І of Supply eme cen oan con oas socom эша om om оен оез oes | Alt.-curr. from trans. sub-stations for light, and || High & extra high-press. feeders, alt.-curr.trans. sub- 


мү Engineer... eene mme ee | C. P. Sparke,  [con.-curr. at 500 v. for power. || C. P. Sparks. 5 


[nnn ᷑— r Iñ—ñͤ— Ó(Ó 
YEAR ENDED DEC. 31,1898. DEC. 31, 1899. | DEC. 31, 1898. DEC. 31, 1899. 
' QUANTITIES—. | 14 
Unite Meer c» su э нё oa on ou NEP али GED OP OGD COS SED CUM GUD DE 601,092 1,199,094 581,270 1,068,250 
„ BOLD (TOTAL) аана 447,078 094 471,397 846,421 
й lor 5 A eso у ЖР eee 447,078 920,094 411,597 846,421 
or ting, oc» um ^us OED оше OGD OED ои оо o nil — =F == 
VFC 31,279 29,584 | 19,560 26,301 
UNITS SOLD PER 8 d. LAMP CAPACITY -m 7% 998 ' 168 30 
Maximum su y demanded осе оао оше ое ое охе eR 484 kilowatts | 1,290 kilowatta 659 kilowatta 781 kilowatta 
Number of pu i lamps. os o ar sa cen o oen oen cem cm cum cum um tm nil — тт == 


Number of consumer » os en os oas oan om эзе cum cum eme con vE 

54,647 

28,100 
900 


28,914 
28,100 
GAPACITY OF PLANT IN KILOWATTS em m m meos 900 


APITAL— ке: ,OTO9- | capacity. |]  -— | сарасу. |  — |_oapacity. 
Loan (including Debenture charges)... ... s ~= =m = 
— 
Loan (including Debenture charges)... 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . 
Share (unissued) [I SINIE ово оао оа аө ашо оон LÀ AE 
Share (uncalled) .......— ces can cus ces oes 
REPAID (TOTAL) sas hints ces Views ad pei sii c's Seal we MB сан EUN aca as 
RESERVE OR SINKING FUND ces ce: ce ce ce om om oe oar oue 
DEPRECIATION FUND „s ces ces oen oes ous sus oce oae ous ocs oun ons 


1111 
ЖЕЛКЕ 


киш [. HER Ж Жул 068 HEB GURS O65 CER QuDOS БОИЫ (ES ce a 920 918 
Pc ера нарани аза анана 68:5 84,066 
E EE FI- CEP ШЕЙШ) ове оен осо 06.29 оно GES гог ово O09 0095 осе осм 6499 130 185 


260% % основ оно ош оао оао ове вер ози осо ошо оо о 


BALANCE OF CAPITAL АОООСИТ. .. | 

REVENUE— Total. Per unit old.] Total. Fer unit sold Total. F unit sold. 

111111 AA 211319 60254. 219050 49794 | 211042 | 56204. £18,712 5:310d. 
10, 


Revenue from supply .....—.....— cc: oas ces vas can oan oen oem cms ++ » 5°653d. 18,054 41104. 10,595 5·590d. 5'108d, 
' [1| d meters, &c. оог JJ — а 378 0 208d. 626 0°163d. 374 0°190d. 667 0°189d. 
IL publie lig 9999900000 ке 000 осн OOF оао осе T — =" — — — NT — 
н sale of lampe, 9 OD 0 8 6 OF 0000090 DG? OUS 000 ope — — — — — — — — 
i 0`1674. 370 O 100d. 75 | 0°038d. 49 | 0014. 


miscellaneous soUroes .......... = sos osom 312 
EXPENDITURE OUT OF REVENUE— 
. TOTAL COSTS осо ове опо оог 00000900900909000 00009400008 оен оао 200008 раз 


WORKS COSTS. o oe oo o oo o —.——.——.——— 
о соо o o ве осе ове ове 00 оси 000 оси ое рае ооо 

Fuel итар Cartage, 40.) 22 

Oil, waste, water, stores .. 
Wages at station... . . 

: Repairs and maintenance at station 
Distribution of electricity оез ово pan оао * 9 9 осн ово осн BET оем OE оос 
Wages, Жесс деда н зел s lm cuum m pU a ДТК 


Repairs, renewals of mains, &.. 
Publio lighting „u om soe oo oos ooe sos oam . oam oan s os 000 


Attendance Ope осе рве оре ө е у эе осе ове pat 009 BED oan 600 090000 оос 
MANAGEMENT AND PROPERTY CHARGES.............- 
Rent, rates, taces эзе o ae 0000 OT oqp 000 000000000 900000 oas OED om OO ees 
AMeanagement oa — 0mm оса os oes oan sm эз „ше 099000 009 ове Oat ooe 


Btationery, 4. ——.—.——.—.—.—.—.—.—.—.—.—.— 
Establishment charges 5 eee: eee 
Lew charges, &oc. 000000505005 600020 осн осв OOF оли BED оет OQ оос 


| X % to 
FINANCIAL RESULTS— — — . et — 
WORKING PROFIT FOR AR . . ... 2347 | 0962 4 
Bum carried to Depreciation fund 1897 0078% 
Bum carried to Reserve or Sinking Fund d з — 


Net interest on loans (incl. Debenture charges) ...| —‹ — 

BALANCE FROM LAST AOCQUNT © GD OSPR 0009009000009 осе оос ове —f сг 

ORDINARY DIVIDEND PAID .. е Е 

PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 191% 

Expenditure per kilowatt capacity e.. a.s a oas» seca £4. 18s. 7d. 

REVENUE PER KILOWATT CAPACITY eem eren £6. 4s. 7d. 

Expenditure per 8-с. lamp capacity NN 36. 1 id. 

REVENUE PER 8-0.P. LAMP CAPACITY ._............ За. 1114. 

REVENUE Аг тэй ME CONNECTED ............... бв. 2d. : 
: Price charged or li ting, pet unit oan oan oo cooo 040 рен oas oas 74. to да. " . . 
‘Price charged for power, per unit, a.. . em sms 6d. to 24.5 4d. to 2d. | 6d. to 54.7 6d. to 5d.7 
.Priee charged for public lighting ......................._ == — — 


.  CLBREENWBLL —REMARES - Includes the whole northern district of the company—v.z, WANDSWORTH.—REMARES—" Including the parishes of Putney, 
St. Luke's, Clerkenwell, Eastern and Western Holborn and St. Giles—all supplied or to be Wandswerth, Tooting Graveney, Streatham and Clapham, also Camber- 
supplied from the City-road station. а Date of commencemert of generation of electricity. | well and Scuthwark. a The total authorised capital of the company is 
р Includes motors aggregating 128 Н.р. e I he total authorised capital of the company is ENO, COO. 2800,00). b The net revenue and capital accounts are not separately 
The net revenue and capital accounts are nut separately rendered from the twtals referring to | rendered from the total respecting the whole ot the company's opera- 
the whole of the company's operations. d Being the capital appropriated to the County of | tions. с Includes £192 for station lighting and £125 geueral 
London (North) Electric Lighting Order, 1892, and Northern satensions Order, 1897. e Includes charges. d ‘ihe engineers’ salaries are included under generation and 
£385 for station lighting and £107 general charges. f The engineers’ salaries are included under | distribution charges. e Includes £42 to insurance and £45 to aud ine: 
** wages at station " and distribution of electricity." g Being depreciat‘on of meters only. | f Being depreciat’on of meters only (see note D. 9. For lighting, 7 3 ог 
A On maximum demand system, 14. {ог first 1} hours and 8d, after for lighting, and 7 for firat first 14 hours n after ; abiur phe fest pour. 2 360 Ghar. 
our Ў r for power su . i a 88 stores and works expences. j Inclusive mum demand sys 
of £67 to insurance £60 auditing. l ызан: i . i Includes £51 to insurance and £60 to auditing, 
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LONG DISTANCE POWER TRANSMISSION. 


Prof. GroncE Forses’s Paper On Distant Electric Power 
Transmission," recently read before the Institution of 
Electrica! Engineers, touched on & subject of great interest 
and importance at the present moment, and despite the some- 
what “scrappy nature of the Paper itself, a good discussion 
was expected. The debate which took place, however, 
although not devoid of interest and entertainment, was 
disappointing, probably owing to the fact that proofs of the 
Paper were only issued to intending speakers a comparatively 
Short time before the Paper was read, and because the reading 
and discussion had to be completed in one evening. We have 
already in & previous issue referred to the first part of the 
Paper, which describes briefly, and in a mannner which the 
author states is liable to mislead, & few of the existing 
examples of long-distance transmission. A letter in the 
correspondence columns of this issue also makes reference to 
this part of the Paper. 

In the second part, the point to which Prof. Forses appears 
to attach the greatest importance is the question of the 
applicability of Kervix's law of economy in particular cases, 
and the possible advantages to be gained in reinforcing the 
voltage along the line by means of boosters. As Prof. Forges 
correctly pointed out, KkLvix's law is only applicable in a 
special instance, and although the size of transmission lines 
and feeders may be chosen with due regard to similar prin- 
ciples, the law as it stands is not of universal application. 
Distributing networks have long been designed with no regard 
for this law, for, in the first instance, cables in accordance 
with it would occasion too large a drop in voltage; and, 
secondly, because the actual load on, and the load factor of, a 
supply network cannot be foreseen. This latter fact accounts 
for the phenomenon that not even feeders are, as a rule, calcu- 
lated on a Kevin law basis. An attempt, which can hardly 
be called thoroughly successful, was made in a more recent 
Paper before the Institution of Electrical Engineers, to 
calculate. in the same way the size of feeders and distributors 
for a tramway system. In the case of many power trans- 
mission systems, however, a theoretical treatment is more 
likely to be useful, for it frequently happens that the amount 
of power to be transmitted is accurately known at the time 
the scheme is designed; yet, although we have no objection 
‘ to see an accurate volume published on the correct use and 
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development of Kzrviw's laws of economy," as Prof. Forres 
desires, we should side with Mr. Swinsurne in not desiring 
to read it unless its practical bearing was evident. The 
booster system described in the Paper was, we were sorry to 
see, criticised rather too impetuously by Prof. Peery. Given 
the problem to transmit electrical power at a stated pressure 
with a maximum percentage loss, it is evident that by keeping 
up the pressure from one end of the line to the other 
an efficiency lower than 50 per cent. can be obtained. There 
cannot be a doubt, however, that this case is one that would 
rarely occur in practice. It requires really only а cursory 
examination of the accounts. published by electricity supply 
undertakings to reveal the fact that fuel is but one of many 
items in works costs and but a comparatively small proportion 
of the total costs. It might, therefore, be thought at first 
sight that the employment of twice as much fuel would often 
pay, if thereby a large capital expenditure in mains were 
saved—and there are, of course, many instances in the colonies 
and abroad where the actual water power costs nothing or 
practically nothing. But all, or nearly all, the items in the 
works costs are more or less proportional to the number of 
units generated, and the capital charges which go to make up 
the total costs vary with the kilowatt capacity of the plant, 
which would, of course, have to be augmented if the loss of 
energy in transmission were doubled. Thus the cost of the 
extra waste of energy which has to be taken account of when 
the cross-section of the conductor is reduced, plus the interest 
and depreciation on the cost of the line boosters for keeping 
up the pressure, has to be cet against the saving in interest 
and depreciation in the conductors; and it is probable: that 
this extreme measure of increasing the loss to over 50 per 
cent. would only be resorted to in practice in rare instances 
of transmission over extremely long distances, and for the 
most part in schemes whose realisation is also far distant. 
Possibly that was Prof. Forses’ meaning in choosing ав 
the title of his Paper On Distant Electric Power Trans- 
mission," instead of ** On Electric Power Transmission over 
Long Distances.” 

The question of two-phase versus three-phase, or, in view of 
Mr. Ferrantr’s speech, the triangular conflict between single, 
two, and threephase, has not yet been settled, nor 
will it be settled merely by the drawing of triangles 
and stars and placing / and ,/3 along their sides. 
Prof. Fosses rightly states that the relative amount 
of copper in the two instances depends upon the con- 
ventional definition of the pressure employed, and assumes, 
to prove his case, the convention that the pressure to be taken 
in the comparison is the pressure between each conductor and 
earth. In this country, however, the Board of Trade kindly 
undertakes the taek of defining such conventions, and deems 
that, the expression pressure means the difference of eleo- 
trical potential between any two conductors through which a 
supply of energy is given, or between any part of either con- 
ductor and the earth,” implying naturally that the greater 
of thee two is to be assumed in applying the regulations. 
Moreover, we believe tbat the Board of Trade has laid down, 
up to the present, that one of the conductors them- 
selves is to be earthed at one point, a condition 
whieh would upset the balance of both of Prof. Forses’ 
diagrams in his Fig. 4. When it comes to the laying of the 
underground cables, moreover, the cost of insulation and the 
effect of capacity complicate the problem, and there is also the 
advisability or otherwise of a common return on a two-phase 
system to be considered. It ів а pity that those who could 
speak from experience on these and similar matters were silent 
or not present at the Institution the other evening; and failing 


that, it was to be regretted that none of those present who had 
had the opportunity of viewing two or three-phase plants, and 
discussing their features with the designers, were able to add 
something to the discussion of pros and cons. That Mr. 
Hamsonp had travelled a considerable distance on the Con- 
tinent in a week, and found that continental engineers 
‘‘plumped for three-phase” was interesting, but if in his 
travels Mr. Hammonp discovered the reason for the latter fact 
he did not disclose it. mM AOL. 

Probably remembering that the meeting hall of the Institu- 
tion was not a class room," Prof. Fonsxs did not trouble to 
be accurate with regard to the employment of aluminium for 
underground cables. The increase in the cost of insulation 
on а cable varies approximately with the diameter in the case 
of thick cables with the small radial thickness of insulation 
suitable for comparatively low pressures, but, for the general 
case, it varies more nearly with the expression (da + a?), where 
d is the diameter of the conductor and a the dielectric thick- 
ness. For high pressures the second term in the expression 
may be more important than the first, so that a point may be 
reached when aluminium is economical for underground mains. 

It remains to mention one important—in fact, the most 
important—feature in the discussion, namely, the expressions 
of opinion, notably by Mr. Ferran: and Prof. S. P. Тномрвом 
on the attitude that electrical engineers should take up with 
regard to the power bills now before Parliament. We entered 
fully into this aspect of these power bills in our last two 
issues, and it is greatly to be regretted that several of the 
local authorities opposing the bills should be supported by 
electrical engineers connected with the Institution of Elec- 
trical Engineers, and, at the same time, men more or less 
prominent in their profession. We quote Mr. FERRANTI : 
There ought to be sufficient patriotism, honour, and good 
feeling in this country among a great profession like ours 
to fight for that profession and for the advancement of science 
in this country." 


A CENTURY OF CHEMISTRY АТ THE ROYAL 
INSTITUTION. 
(Continued from page 96.) 


Lecture ITI. 


The third lecture of this course was delivered by Prof. 
Dewar, F. R. S., on Thursday, May 10, at the Royal Insti- 
tution. He concluded his account of the important work 
which Davy carried out while still at the Royal Institution by 
references to his investigations on the nature of the diamond, 
and his experimental proof that it was merely a form of 
carbon, showing that the CO, produced by its combustion con- 
tained no trace of any other substance. The lecturer proved 
the same result in a different manner. A small diamond was 
strongly heated in a blowpipe flame, and when red-hot was 
dropped into a bath of liquid air, when solid carbonio acid was 
formed. Another peers investigation of Davy's, carried 
out in consequence of his being consulted by the Admiralty, 
led to his advising that the copper sheathing of ships, which 
ordinarily underwent very rapid corrosion, should have 
applied to them small areas of another metal (Zn), which 
would be more rapidly attacked than the copper. While this 
remedy was effectual in preserving the copper sheaths, it was 
found that the bottoms of the ships became fouler than before, 


owing to the fact that the clean copper surface afforded a 


valuable situation for the growth of barnacles, shell-fish, &c. 
The lecturer next referred briefly to Brande, who was 
connected with the Institution for over 50 years; and who 
occupied himself mainly in that branch of chemistry which 
lies just on the border-land of chemistry and physiology. 
Coming next to the work of ‘Faraday, Prof. Dewar remarked 
that while his early chemical investigations were not 
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very diffuse, they were remarkable for the experience in 
manipulation which they gave him, and for the nature and 
great variety of the subjects investigated by him. Не made 
analyses of the chalks, and also investigated some properties of 
gases, such as transpiration, occlusion, &c. He examined also 
some properties of steel, and optical glasses, as s direct result 
of which investigations he produced palladium steel, and 
heavy glass. The latter substance has never been excelled as 
a solid insulating material, and is still extensively used in the 
laboratory. It is almost perfectly non-hygrosoopic, and while 
ordinary glass very readily discharges an electrometer, ‘‘ heavy 
glass ” is not able to do so. About this time Faraday, acting 
with. Davy, repeated Oersted’s famous experiments on the 
mutual action of a current and magnet, and it was with the 
galvanometer which this discovery gave birth to, that 
Faraday continued the electro-chemical investigations of 
Davy, proving the relation between the gas formed in a water 
voltameter and the current acting, and also discovering the 
laws of electrolysis of metallic-salt solutions. Faraday's 
experiments proved, directly, that the cations deposited were 
proportional to the atomic weight of the metal; and Helm- 
‘holtz, lecturing in the Royal Institution about 20 years ago, 
asserted that Faraday’s experiments proved the atomic nature 
of electricity. Prof. Dewar observed that the property. of 
electro-chemical equivalence, for the discovery of which 
we are entirely indebted to Faraday, was now used in defining 
our standard of current, and also assisted the chemist in 
checking the value of the atomic weight of any substance, 
found by some other method, although for chemical reasons it 
was not generally applicable. 

Faraday also made experiments to discover whether there 
were any limits to the evaporation of liquids. He found that 
a surface of mercury, contained in a space which was cooled 
down to the lowest temperature then attainable, evaporated 
sufficiently to amalgamate a gold leaf suspended above it. 
For these experiments Faraday increased his vacuum by a 
method previously employed by Davy, viz., to cool intensely 
the vacuum space by such cooling agents as were then known. 
The effectiveness of this treatment in procuring the desired 
result was illustrated by Prof. Dewar by immersing a Geissler 
tube in liquid air, and passing an electric discharge through 
it, the changes in the nature of the discharge as the tempera- 
ture is being lowered pointing to the high vacuum which this 
method will give. The lecture concladed with some remarks 
on the Jiquefaction of gases, in which branch of science 
Faraday was a pioneer. 


(To be concluded.) 


—— — — — —— —ę— 


SOFTENED POSITIVE ACCUMULATOR PLATES. 


It has often been noticed that, after a certain number of discharges, 
ihe active material of à peroxide positive plate becomes soft on the 
surface, and that this softening gradually extends inwards until it 
leads to the destruction of the paste. Dr. F. Petere, who was unable 
to find any explanation of the effect in the literature relating to 
secondary Кае has made a number of experiments to determine 
its cause. From these he has obtained the following results, which he 
publishes in the Centrulblatt für Accumulatoren und Elementenkunde 
in the hope that an exchange of views with other experimenters may 
lead to a satisfactory solution of the problem. His firat experiments 
were made to ascertain whether the chemical composition of the 
surface layers of the old plates which had become soft was the same 
as that of new plates with a healthy surface. Samples were taken 
from the surface and the middle layers of the plates, and thoroughly 
washed to free them from sulphuric acid, and it was found that it 
made. no difference to the results obtained whether the washing was 
done with hot or cold water. The samp!es were air-dried, and then 
the amounts of active oxygen and peroxide of lead which they con- 
tained were estimated by means of oxalic acid and permanganate of 
potash. The total amount of lead was determined by dissolving the 
substance in nitric acid and hydrogen peroxide, any excess of the 
latter being removed by electrolysis. e small difference which 
was observed between the amount of active oxygen and peroxide 
found in the normal plates and that in the softened one may be 
accidental, especially as the softened electrodes had stood longer 
without charge before the experiment than the normal ones. On 
comparing the amount of active oxygen and xide in the positive 
active material in the samples from the middle, with those from the 


Soft Plates. 
| Surface | Surface 
== with cold with hot Wale 
, water. | water. 
ME mE р 299 | 305 488 


1. Percentage of active oxygen (Mean of (Mean of||Mean of 
5 best.) 3 best.) | 3 best. 
44:65 | 4533 | 6769 

(Mean of. (Mean of|(Mean of 


5 best.) 3 best.) Z best.) 


2. Percentage of lead peroxide (determined 


5. Percentage of lead peroxide (calculated 


from 4 and 5) .............................. | 4126 ores 
4. Percentage of lead oxide correspood.) 81°14 87:48 

ing to the whole lead mass (including } (Mean of, ‘Mean of 

that present as регохіде.................. 2 best. 2 best.) 
5. Percentage of lead oxide corresponding to | 3981 2415 

the quantity of lead present in the; (Mean of  ... (Mean of 

active mass as lead oxide ............... | z best.) 3 best.) 
6. Percentage loss of oxygen and water on | aoe of 504 as 
À " e 5 eesee "e a ве: ое 3 best.) | 3 best. 

. Percentage o er (calcula rom 
Ek нао Vb | OSL OV 


— — — RR Rm 


Normal Plates. 


3:34 3:10 59 
(Mean of (Mean of (Mean of 
5 best.) 3 best.) 3 best) 

48:04 47:50 55%7 
(Mean of (Mean of (Mean of 
5 best.) 3 best.) 3 best.) 


4875 55:65 
93:05 93:04 


1. Percentage of active oxygen | 

2. Percentage of lead peroxide (determined ( 
Git. 

5. Percentage of lead peroxide e 
from 4 and 5) 

4. Percentage of lead oxide corresponding | 
to the whole mass (including that 


present as 050 m | ; 

5. Percentage of lead oxide corresponding to | ы 37 t 4915 uc s 
the quantity of о! in the 3 beat.) E beat) 
astive mass as lead oxide ............... ) 419 ' 418 | 46 

6. Percentage loss of oxygen and water on | (Mean of (Mean of 
igen E И 5 best.) 2 best.) 

7. Percentage of water (calculated from | 

JJ ͤ ͤͤ ) 086 oa — 29 


ot -— - 22; ауле — 


surface, one sees from the following tables that it is approximately 
the same in the normal subs'ance, but is considerably more in the 
middle than at the surface in the softened plates. 

These differences cannot be ascribed to unequal formation, as 
this was the same for both sets of plates The formation of the 
lead peroxide goes on at the same rate at the middle of the 
plate as it does on its surface, because in the former position the 
conducting supports of the plate are nearer together, while, in the 
case of the plates which become softened the loosening of the filling 
material has taken place owing to the constantly repeated expansion 
and contraction caused by charge and discharge. In the middle 
the loosened particles are kept in good contact with the eupports 
by the layer of active material above them, and, owing tò the 
greater porosity of the material, the transformation of a greater 
quantity of lead into lead peroxide becomes possible. But the 

tticles of the surface layers which were first ас{ей on be:om? 
оола from each other and from the supports, au action which із 
accelerated by the bubbles of oxygen formed. 1n consequence of 
this want of contact the conversion of lead into peroxide doe 
not proceed as rapidly on the surface as in the inner layera of the 
plate, and as the loosened portions of the paste are more easily 
saturated by the acid they form a soft mass on the surface’ of the 
plate, and as fresh layers of the plate become softened the action 
penetrates deeper until the whole is softened. 

If this explanation is correct, it ought to be possible to restore a 
plate with softened surface to its original hard condition, and experi- 
ments show that this can be done by discharging the plate and 
chargiog it up again in the reverse direction, which causes it to 
contract, thus restoring the contact between the particles of the 
plate and the supports, while the plate remains porous 
portion of the surface material falls off in this process ; but on again 
reversing the current and vno the plates in the original direction, 
the expansion of the particles fills up the pores left between them, 
so that the firmness and coherence of the active material is restored. 

An experiment was made to ascertain if the discharge of the 
normal hard positive plate took place as readily as that of the 
softened one. Two cells were taken, similar in all respects except 
that one contained a softened, and the other a hard positive plate. 
The pages de consisted of sulphuric acid, 24°B., and they were 
both charged up for 12 hours with a current of 2:5 amperes before 
commencement of the actual experiment, The initial E M.F. of the 
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cell with the softened plate. was 9:06 volts, and it yielded 17:2 
ampere hours, whilst its potential difference fell from 2-002 volts to 
O volt, and it took 14 5 ampere hours for the potential difference to 
fall to 1:8 volts) The cell with the normal hard positive plate 
showed an E.M.F. of 2:043 volts and it gave a discharge of 20 8 
ampere hours, whilst the potential difference fell from 2:000 volte to 
zero; but the potential difference of 1 8 volts was reached in 13:5 
ampere hours, so that although the total capacity of cell was greater 
by 36 ampere hours, or 21 per cent., its useful capacity was 1 
ampere hour less. But after the potential difference had fallen to 
1:8 volts, its fall was much more rapid in the case of the softened 
plate than in that of the hard plate, because during discharge the 
contact between the active material and the supports was improving 
in, the case of the softened plates. 
The resistance of the active material on the two plates was found 
to be practically identical, the method employed being to wash the 
active material, dry it, and tben compress it under equal pressure 
into columns of the same height in glass tubes of equal diameter. 


CORRESPONDENCE. 


„5 
HIGH VOLTAGE TRANSMISSION. 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: In the report of Prof. Forbes’ paper on Long Distance 
Transmission, printed in The Electrician of May 4, the follow- 
ing paragraph occurs in reference to the Paderno plant 
(p. 50): The only other plant in the world which can be 
compared in this feature (i.e., high generated pressure) with 
Paderno is the transmission by the General Electric Co., 
U.S.A., from Mechanicsville to Schenectady, where both 
generator and motor are used at 10,000 volts without the 
intervention of any transformer.“ | 

Prof. Forbes must surely have overlooked the 20,000 н.р. 
Chambly-Montreal plant. The generators at Chambly are 
2,000 kw., two-phase S. K. C. inductor machines, producing a 
pressure across each independent phase of 12,000 volts. 

The writer was employed by the Royal Electric Co., of 
Montreal, by whom they were built, on much of the testing 
of these machines, and has therefore a fairly intimate 
knowledge of them.—Yours, &., С. H. Doveras. 


Hargrave Vicarage, Chester, May 10. 


EXTENDED POLE-PIECES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Вів: Under the title of ** Johnson-Lundell Electric Traction 
Plant" (The Electrician, Vol. XLIV., p. 922), is given a 
description of & Lundell generator, the supposed novel feature 
of which consists in extending the field pole in the direction 
of revolution, so as to throw the gap between two consecutive 
field poles forward, instead of having it, as usual, midway 
between the field poles, and the field poles are also given slots 
which virtually divide the poles into two. 

I would call attention to the fact that the extension of the 
field poles forward in the direction of revolution in generators 
is very old, as is evident by an inspection of the United States 
patent to E. J. Houston and E. Thomson, entitled ** Dynamo 
Electric Machines," No. 219,157, and dated Sept. 2, 1879. 
There is also a corresponding Dritish patent, the number and 
date of which I do not have at present for reference. 

The expedient of dividing the field poles by slots, so as to 
make one or more sections of the field pole, is also quite old, 
as those who are familiar with the development of the art 
must know. Moreover, it is an expedient of very doubtful 
utility. I do not think it has any other effect than to increase 
the general reluctance of the field pole.—Yours, &c., 


Lynn, Mass., May 1. Ermu Тномвох. 


Verband Deutscher Elektrotechniker.— The annual meeting 
of this association willtake place at Kiel from June 17th to 
20th, and on this occasion it has been decided to add to the 
attractions a small exhibition of electrical novelties chiefly of 
interest in naval circles. А local committee has been formed 
for this purpose, with Herr Sartori as president. 


LEGAL INTELLIGENCE. - 
Chamberlain and Hookham v. the Corporation of Bradford. 


The first two days’ hearing of this case were reported in our last issue, 
pp. 99 to 104, and abstracts of the important patents and articles referred 
to were also given. Оп Thursday, last week, the case was continued, when 

Mr. JAMES SWINBURNE, cross-examined by Mr. CRIPPS, said the 
plaintiffs’ machine consisted of two parts, the motor and the brake. He 
thought that, as to the motor, the substantial difficulty at the time was 
practically the question of friction. 

Now, as regards getting rid of friction, do you suggest that defendants 

took anything from the plaintiffs’ specification !—No, I think defendants 
got round the difficulty in another way. . 
Cross-examined as to the brake, WITNESS said the magnets must be 
constant. Constancy could be retained in à magnet in different ways. It 
could be obtained, if you used proper steel, by artificial ageing, and that 
was known before Mr. Hookham's specification. : ! 

Therefore, if anyone obtained constancy in а magnet by artificial ageing 
that would not be infringement or interference with plaintiffs specifica- 
tion ?—No, I think not. | 

Now I think the other point with regard to the magnet was to get it 
strong ?— Yes. | 

. Supposing you had a magnet made constant by artificial ageing and used 

two or three weaker magnets instead of one powerful magnet, would you 
вау that would be interference with the plaintiffs’ specification '—That 
would be & question of degree. 

He was aware that the defendants formerly used three magnets and 
now used two. He thought that after the plaintiff brought out his sp ei- 
fication any other person would, in future, be prevented from using a strong 
constant magnet on the disc brake of the meter. 

So fas as power is concerned, do you really say that after the plaintiffs’ 
specification по one is to use the common form of horse-shoe magnet ?. — 
Well, it is very difficult to say. There is а distinction between knowing 
how to doa thing and knowing how to do it without infringing. : 

I will put aside the question of artificial ageing for the present. Do you 
say that magneta of the ordinary horse-shos kind are not to be used after 
the plaintiffs’ specification ?—That із a very broad question. Magnets like 
that had been used before the plaintiffs’ specification, but not used on 
а meter. The question of ageing might be hypothetical. | | 

Do you say that no one could use & magnet of that form and shape after 
the plaintiffe' specification for any purpose - Of course it could be used 
for some purposes, 

It was a known form of magnet 1— es, there were lots and lots of 
magnets used with the 70 rule. | 

In reply to а question put by his lordship the previous day, WITNESS 
handed up the Electric Lighting Act, which he pointed out laid down 
that the variation of pressure in any consumer's terminal should not 
exceed 4 per cent. from the declared constant pressure. 

In further cross-examination, WITNESS said the ageing of magnets to 
produce constancy was well known. In a report on Hookham’s meter, 
made about 1892, he said, talking of the magnets, that “ the field is made 
up of a bundle of bars of steel of a special character, properly hardened, 
with cast-iron pole pieces "—that was an accurate description of Hookham's 
megnets. . 

That would not be in any sense & description of the magnets which 
defendants use No; they now use cast-iron pole pieces. 

Nor is there a bundle of bars of steel of a special character 1—No, I 
believe there is a ber only. 

Mr. FLETCHER MOULTON pointed out that the meter upon which 
the report was made could not be the one in the specification. 

WITNESS said where the magnetic circuit was closed you had constancy 
апа permanency, and the nearer you got tothat, the smaller the extent to 
which you had broken the circuit, the greater would be the permanency 
and constancy. In Siemens’ energy meesurer* there was a brake by a 
fan revolving in a liquid. As rds the motor, Siemens’ and Hookham's 
systems were practically thc same. Marcel Deprez suggested the use of 
& copper disc revolving between the limits of a permanent magnet. 

- Mr. CRIPPS: All that defendants have done in modification of Siemens 
is to attach a copper disc revolving between the limbs of a permanent 
magnet 1— es. 

And the law of it, I think, was correctly stated below !—Ye:. 

Do you say, after that statement by Marcel Deprez, that the defendants 
ought to be prevented, in connection with a meter like Siemens’, from intro- 
ducing a copper disc revolving between the limbs of a permanent magnet ? 
—It depends on whether you use Hookham’s invention in во doing. 

What is there to prevent the defendants from taking what Siemens and 
Deprez tells them in the year 1884 Nothing. 

Mr. Justice FARWELL : For my information tell me if you bad had 
that put before you in 1884 could you have made a meter ?—I do not 
know that 1 could have made a satisfactory thing. I might have gone in 
that direction, and might have discovered how to make a permanent 
magnet. The result of following those directions would be that you would 
have a thing with insufficient orake power. 

Why? You can get a constant magnet by artifically ageing it. Do you 
mean to say there would be any objection to putting on three or four 
magnets if one was not stroog enough? No, I think you could put on a 
good many magnets, but I doubt if you could get on enough unless you 
knew how to make this special magnet. 

Do you say defendant’s magnet is aged or made according to anything 
in Hookham’s apecification ?—No, I conclude from its working to 
efficiently that it is made from Hookham's specification. 


* See p. 103 of the last issue of The Electrician. 
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Mr. CRIPPS: Your Lordship will hear evidence on that point. 

In further cross-examivation WITNESS aa‘d Depres s references on this 
point were to his maguetic-speed indicator." Abel's magnet and the 
defendants’ magnet were practically the same shape. If four of Abel's 
magnets were attached side by side it would be practically the same thing ; 
there might, perhaps, be a little more permanency and power in Abel's. 

Àn instrument was handed to Witness which was described as following 
Siemens for the motor, with a copper disc for the brake according to 
M. Deprez, and a form of magnet found in Deprez’s figure of a speed indicator. 
WITNESS said he had little doubt it would work perfectly as an energy 
meter ; how accurate it would be, and how Jong it would work accurately, 
he did not know. 

I put it to you, supposing we follow what was pointed out by Siemens and 
Deprez years before Hookman, you do not euggest that we are not entitled 
to do that !—That ів a matter of law. | | 

Mr. Justice FARWELL: Із there any practical reason why an іп- 
strument made according to their anterior suggestions should not work ; 

Mr. CRIPPS : It does work. 

Mr. Justice FARWELL: .That he does not know. . 

WITNESS: This, I think, would certainly work as a meter now. 

Whether the magnet would be permanent I do not know without trial. 
If this meter had been brought out in 1887 I think you could have sold it. 
. Mr. CRIPPS: But the question of constancy or permanency is dealt with 
by ageing the magnets. Supposing you found one aged magnet was not 
sufficient, why not put on two or three !—If you put six aged magnets on, 
I should think it was quite possible it would work commercially. Ifa 
magnet was going to change it generally developed rapidly. 

An ammeter of Ayrton and Perry’s was handed up, which was stated to 
have been constructed about 18 years. In a measuring instrument for 
amperes, the WITNESS agreed they had in this exhibit what was a con- 
stant magnet in tho right sense, and it had not varied for 18 yeara. 

You can hardly get a more apt illustration of prior user as regarde what 
either plaintiffs or defendants had done 1 — Аз regards constancy it is very 


As regards power, if one maguet is not, sufficient, why not put on four ! 
— You can use as many as you like. 

The WITNESS did not agree that a constant field produced according 
to Hookham’s specification could not be used in connection with the 
measuring of alternating currents. It would not, however, be a good 
practical arrangement, and, eo far as he knew, had not ever been done. 

Questioned as to Handford’s apecification,t WITNESS stated that they 
had there described a constant field produced by permanent steel magnets. 
In Handford's patent one got a motor working in a constant field. The 
method of prcducing a constant field by saturation was known before 
plaintiffs patent. lt wa: known in measuring instruments, and was 
shown by Weston. 

Re-examined by Мг. MOULTON: There were many thousands of 
specifications relating to electrical measuring instruments before 1887, and 
there were many thousands of papers relating to magnets and magnetism 
before that date. When one knew how to do a thing it was not difficult 
to look up literature and pick here and there and put things together to 
show how to make it, but in many cases to do that thoroughly was 
difficult. At that time there were hundreds of forms of magnets used. He 
(witness) thought you could get any form of magnet you wanted. Since 
the plaintiffs’ specification it was known that. power and permanence were 
not naturally exclusive. He шо that a permanent magnet such as 
Mr. Hookham referred to was perfectly constant and very powerful. Io 
instruments tbat existed before the date of this specification constancy was 
sufficient without power, aud power without conetancy. There was 
nothing he could tbiok of before the date of this specification which 
communicated the union of the two. ` In the case of a meter, if you did 
not have constancy it failed of its purpose. S was important for 
accuracy in а moter. Meters had very peculiar requirements. 

Prior to the Hookham specification, do you know of anything which 
published to the world the way to get permanent magnets constant and 
strong '—No, I think the electrical world is indebted to Mr, Hcokham for 
the way to make strong permanent magnets. This was one of the things 
wanted in order to make practical this type of meter, which was thea 
theoretically known. There was notbing in the d'Areonval galvanometer 
which woull tell the world how to make an effective meter. Too much 
strength was a disadvantage there, and quite weak magnets were used. 

Questioned a3 to a specification of Siemens, he said that Siemens was 
trying to obtain inagneto-currents for telegraphic work, aud constancy was 
not in the least necessary for that purpose. In S:emsns' instrument the 
paraftin or liquid was intended to fill the whole apparatus. That would 
not. be a practical or ace rate measuring instrument. Viscosity of the 
liquid would vary with temperature. M. Depres did not convert 
Siemens to his brake. Prior to Hookham, he found no suggestion 
that his type of magnet should be selected for the purposes of a 
magnetic drag. Weston was a well-known electrician, who devoted а 
great deal of attention to measuring instruments. His meter, so styled, 
was a wholly impractical instrument. In. Abel, the active part cons sted 
of two iittle pole.pieces embracing the mercury. In Jamia, again, 
the active part was the ends, not the sides. A practical meter 
must start, if possible, with one lamp. In order to improve the speed 
indicator Deprez gave a suggestion that would make it impracti-able for 
the use of a meter. Plaintitfs meter was mainly described in the speci 
fication for direct currents, but it wae indicated that it could be diod for 
alternating purposes. Defendants’ meter would also work with alternating 
currents. The principle of Ноокћаш'в meter was that it was made on the 
straight-line law with a brake following the straight-line law. Weston's 
(No. 2) meter would not measure anything. As to the commutator, if 


* La Lumierc Electrique, Vol. III. (1881), pp. 407 and 408. 
t See p. 103 of the last issue of Zhe Electrician, 


5 as Hookham described it, it was an instrument for accurate: 
wo 

Mr. DUGALD CLERK, examined by Mr. A. J. WALTER, said he was of: 

inion that Mr. Hookham's invention was the first meter which 

owed a simple mode of motor and a simple mode of brake. That was to. 
say, а motor in which the twisting power was proportional to ths current, 
and in which the resistance of the brake was proportional to the speed of 
rotation of the brake. He found for the first time a magnetic brake 
working in such a way as to give a powerful field as well as a constant 
field. In obtaining a practical meter to start with one lamp, it was 
necessary to have a strong field. That was pointed out by Hookham. 
in bis specification. The constancy of the brake was also important, 
and that tbe brake should have а long range. Не had visited 
Bradford and, in company with the chief engineer to the Bradford Cor- 
poration, examined the system of electrical distribution. 

What practically i» the condition of ‘tte potential’ in the шаша at 
Bradford !—They work at 230 volta nominal potential іо the main, and: 
the variation, from what 1 saw, does not exceed 2 per cent. 1 also, 
examined the meter used in the Bradford circuits. MN 8 

Is there in that meter any device for the purpose of starting the meter 
-—Yes, there is a se te amall coil. : 

Is that the device pointed out in Hookham's specification —the winding 
round the magnets or armature for the purpose of starting ! — Yes. 

He had read through all the specifications introduced into the case, 
none of which, in his opinion, dieclosed to the world the inventions con- 
tained in Hookham's specification. Siemens’ suggestions for a motor-meter 
contained no provisions for eliminating the friction. M. Deprez had found 
no indication of the importance of (1) a powerful field, (9) a constant field 
for the brake, (3) a strong field for the brake, (4) provisions against friction. 

Are those conditions which you do not find in Deprez’s Paper of impt- 
ance or not in the cons'ruction of a practical meter '—Of great 
importance. 

la respect of claim 3 of the plaintiffs’ specification, WITNESS found aa 
infringement in the use of large pole pieces closel approaching each other. 

In your view of the plaintiffs’ specification, looking at it as an engineer, 
do you see any emphasis placed on independent pole pieces ! —The “ poles” 
described in the specification were additional poles, and were shown in the 
drawings as additional poles, but in that there was no limitation as to the 
poles being attached separately. This was a simple and convenient 
method of making them. | 

Cross-examined by Mr. GRAHAM: Ayrton and Perry failed in showing 
any practical details to enable any peraon to make an electricity meter. 
One of the great advantages of Hookham's specification was making the 
frictional force very emall compare i with other forces. Everybody agreed 
that that was what was wanted, but none of them could do it. Hookham 
did it by making a very powerful magaet aud а very powerful brake, and 
thus reduced his friction. A powerful brake diminished the friction. 
Hookham made his magnet powerful, he sup „by sending a larg 
discharge round the wires which magnetised his magnete. There was 
nothing new in that. It was well known how to 555 powerful. 
Hookham obtained constancy by having large pole pieces closely fronting 
each other, and by this method of large pole pieces and close fronting 
he completed his magnetic circuit and kept it constant. 

Had that not been pointed out before the date of Hookham's patent !— 
Not that I am aware of. 

Mr. WALTER then read the verbatim report of the judgment of Mr. 


Justice Wills in the action tried in the Queen's Bench Divisioo—Cham 
berlain and Hookham r. Johnson and Phillips —delivered some three years 


ago.“ when the learned judge upheld the validity of the plaintiffs’ patent. 

That closed the plaintiffs’ case. 

In opening the case for the defendants : — 

Mr. CRIPPS said there were oue or two points it was desirable he should 
deal with at this stage. As regarded the judgment of Mr. Justice Wills, 
just read, there the conditions and circumstances were entirely different 
from those in this case, and the specific issues raised in that action were 
totally distinct from the issues raised in this action. Although it might 
be necessary in a certain event hereafter to raise the question of validity ol 
plaintiffs’ patent by reason of anticipation, he could not now ask his 
Lordship to disagree with Mr. Justice Wills’s finding. But when 
new anticipations were put before hie Lordship which were not 
before Mr. Justice Wills that was not entirely a question of con- 
struction, but а now issue, with which his Lordship could deal. 
It was impossible to patent a principle in English law. It was undoubtedly 
law that if anyone took those same old principles and placed them in а 
different way and produced a different result he was not infringing, ani 
that was tbe defendants’ case. The merit of the defendants’ machine, and 
the use made of it, was that it measured energy. He could not see the 
weight of Mr. Moulton's argument upon that part of the cave. You hai 
to compare machine with machine, and if anyone liked to use a particular 
machine under conditions in which one of the factors was the same, that 
did not matter. Defendante’ machine was a machine which measured 
It was a machine which was different in its results, and was 
arrived at by an entirely different combination to what was found in 


*-See The Electrician, Vol. ХХХҮШ p. 859, 
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infringement. So far as defendauts were concerned, a constant field was 
destructive. Another point remained —that of the brake, which had to be 
constant and effective. The two methods to which Chamberlain and 
Hookham directed attention were constancy and power. "They described 
a particular form of magnetic application of a magnet toa brake which was 
not suggested to be new. What was new was the particular way in which 
plaintiffs arrived at a magnet which was constant and effective. That was 
only one part of the combination ; but what the defendants did was not 
in contradiction of any claim made by Chamberlain and Hookham’s 
specification at all. What defendants did was this: they got a magnet 
made in steel of a special form, and then artificially aged it in order to 
make it constant. That was common knowledge at the time, and there 
was nothing about it in Chamberlain and Hookham. This process 
of artificially ageing the magnet reduced ite power by something like 
15 per cent. So far there was no suggestion of contravention of plaintiffs’ 
claims. It was said by plaintiffs that they showed the way of making 
magnets both constant and powerful. What was the answer to that? 
Defendants’ magnet followed the horse-shoe form familiar to ару 
schoolboy, somewhat modified no doubt. As regards strength and 
верагайоп of the poles it was merely a matter of degree. They 
made it permanent by artificially ageing it. It was said that there 
was difficulty in getting a magnet both powerful and constant. That 
would not, in fact, be a difficulty as regards the. defendants. For 
power, at one time they had used three magnets; now they used 
two. The form of their magnet entirely differed from plaintiffs’. 
It was obvious that so far as the magnet was concerned there could in no 
sense be said to be infringement, because supposing they took the polea a 
little nearer, or used five or six magneta to get the proper power, it was 
only a question of degree. In the same way it was well known that you 
could apply a permanent magnet to a copper disc in order to get brake 
power. It could not be claimed by Chamberlain and Hookham that they 
invented this. Although there was a mention of alternating currents by 
plaintiffs, there was no suggestion of applying the Hookham meter to 
alternating currents. No less a proportion than 90 per cent. of defen- 
dants’ meters were used for alternating currents. Defendants’ meter 
was the practical meter of everyday life, in use all over the 
^vorld, and there were thousands of them in use in England. 
In the Hookham specification there were no directions or description 
whatever to enable alternating currents to be produced. There were 
1,000,000 of the Thomson meters in use, and 90 per cent. of them had 
been applied to alternating currents. "Therefore, upon that no question 
-could arise regarding alternating currents whatever else his lordship might 
think the defendants had infringed. Nor was there any question that 
the defendants had infringed the plaintiff's armature. The next point 
was with regard to the commutator. So far as that was concerned, the 
defendants used a system absolutely distinct from what was suggested 
in Chamberlain and Hookham's patent. That patent said, “to avoid the 
friction of a brush." Now, the defendants used a brush, and got rid 
-of the friction in an entirely different way from Chamberlain and Hookham. 
In plaintiffs’ meter there were the mercury cisterns. In defendants’ there 
was the silver. In the one there was the vertical arrangement, in the other 
the horizontal. Both got rid of the friction. In his evidence. Mr. Hookham 
himself admitted that defendants’ commutator was materially different 
from his own. In fact, defendants’ solution of the difficulty of friction 
was absolutely different from the description in the specification of Hook- 
ham's patent. The defendants did not employ mercury in апу way. 
With regard to the point of constancy and power, what was charged against 
the defendants was that plaintiffs in their combination did use a magnet 
for braking purposes which was both constant and powerful, and the 
merit, or the claimed merit, of it wasin the combination of constancy and 
power. Constancy could, of course, be obtained by ageing. So far as power 
was concerned. The greater the power you had on the magnet the slower 
were the revolutions of your meter. The advantage of that was in alter- 
ing the measuring power of your instrument. In the one case the meter 
revolved more quickly than in the other, and wore out more quickly. 
There was no principle involved in that. It was merely a question of 


-degree. 
His LORDSHIP said he thought Mr. Swinburne said that, before 
Hookham, constancy and power were mutually distracting, and were co- 
-existent. 
Mr. CRIPPS said he thought that the effect of Mr. Swinburne's evi- 
dence was that constancy and power were well known in every sense, 
and what Mr. Hookham really did-—he must be given every credit for this 
was to invent, according to Mr. Justice Wills, a form of permanent 
‘magnet. Mr. Justice Wills, however, had never found that every magnet 
which happened to have constancy—of course, every magnet had some, as 
ageing was well kuown —was an infringement of what the plaintiffs did. 
It was only a question of degree. The defendants had constancy, and 
Small power was sufficient for them. He supposed you could not have a 
magnet without power, and а magnet which must have power must have 
constancy. What Mr. Hookham did was to describe a particular form of 
anagnet in which he had both constancy and power. It would really be 
incredible aud impossible to say that no constant magnet was to be used 
-by anyone except Mr. Hookham, becauseevery magnet had some power. 
His LORDSHIP : You say the idea of combining constancy and power 
wasnot patentable. You say you use an entirely different kind of magnet, 
and that you are entitled to do so. 
Mr. CRIPPS agreed. He contended that plaintiffs were in a peculiarly 
weak position as inventore. All the principles were thoroughly ascer- 
tained and known, and the most they could claim was the particular form of 
application. Bearing in mind what he had said that power here was only 
‚а matter of degree whether the brake spun a little faster or a little 
slower, they got just the same recording iustrument by either one or the 
other. Then Mr. Hookham said in his specification that for small instal- 
dations he “ preferred " a number of small magnets—-bar magnets substi- 


tuted for the large magnets in the drawing. There they had Mr. Hook- 
ham saying— very properly—that in place of electro-magnets he pre- 
ferred " a particular form of magnet, that form being a number of bars 
with artificial iron holdings. When that was done—that was to say, after 
this arrangement of bars and poles had been built up, the permanent 
magnet was practically constant. But that was not the essence of Hook- 
ham's invention at all, but merely a direction of a preferable way of carry- 
ing it out. The claim in the plaintiffs’ specification was first, An electricity 
meter for measuring currents, consisting of an electro-motor with constant 
field, arranged substantially as hereinbefore described and illustrated in 
the accompanying drawings, the said electro-motor being combined with 
an electric brake also moving in a constant or nearly constant field, prefer- 
ably the same field as that in which the armature rotates substantially as 
herein described.” Now, that was quite distinct from the defendants’ 
meter, which was a meter for measuring energy, and which was absolutely 
distinct as a machine, and also distinct as to all the mechanical agencies 
employed. The plaintiffs’ claim said, An electro-motor with constant 
field." The defendants did not do that ; it would be absolutely destruc- 
tive to them. And then the plaintiff said, “ Arranged as hereinbefore 
described.” Well, but the defendants’ whole arrangement was absolutely 
distinct in every feature from the plaintiffs so far as the motor was con- 
cerned. It was quite clear to his (Mr. Cripps’) mind with 
regard to this first claim that there was no infringement. 
The defendants’ arrangement was a different arrangement, applied 
differently, and for a different object. Then the third claim which was 
relied upon was this :—''In electricity meters, the use for the purpose of 
procuring а powerful and constant magnetic field of permanent magnets 
arranged as described, with very large polar surfaces closely fronting each 
other, so as to form a narrow slit, in which the disc armature revolves 
whether the same be magnetised in position or otherwise, and the means 
described for regulating the same when or if necessary, substantially 
as herein described and in part illustrated in the accompanying draw- 
ings." Mr. Moulton had carefully confined himself to only reading that 
claim, without making any comment upon it. That claim, however, did 
not carry the matter any further than the first claim, and everything 
therefore turned upon the first. The others were subsidiary incidents 
of the first. As to the disc armature, the defendants were outside that. 
The claim was for a disc armature—a powerful and constant magnetic 
field for the disc armature of the meter. In defendants’ machine a diac 
armature was not the motor, and there was no constant field at all. So 
they came to the magnet point, which seemed to him to be the litigious 
point between the parties. On that point material evidence had been 
given in this court which had not been before Mr. Justice Wills at all, 
and he (Mr. Cripps) thought tbe evidence here given was absolutely con- 
clusive on the point of infringement, Mr. Justice Wills found that the 
plaintiffs’ specification contained all the theory on which Mr. Hookham 
based his invention, and that it had not been done before. But here, in 
this case, the defendants had shown that it had not only been previously 
disclosed in principle, but had been practically carried out before Hook- 
ham's specification appeared at all. If he (Mr. Cripps) could point out 
that what Hookham did by his patent had both in theory and practice, 
been previously disclosed, then what became of the suggested invention ? 
It was clear that Marcel Deprez knew the theory. So far as the brake 
was concerned it was nothing but a question of degree. It merely meant 
whether the copper plate ran slower or faster. Those which ran the 
quicker wore out the quicker. Learned counsel submitted that these 
things were well known, and that the defendants were entitled to take 
advantage of public knowledge. He next referred to the magnet, which 
he said defendants had induced Prof. Ayrton to take out of an ampere- 
measuring meter made 18 years ago. This magnet he said had 
been ia use for 18 years—long before Chamberlain and Hookham’s 
specification—and had been perfectly constant for 18 years. As regards 
strength, it was, as he was informed, a great deal stronger than 
the magnet which defendants used. Prof. Ayrton had tested that magnet, 
which had been in use for 18 years, and found it was constant and more 
powerful than the magnet which defendants used. The answer therefore 
was, that there was no question of theory. Could it then be said that it 
was infringement for defendants to use a magnet of that constancy and 
power! Constancy could be obtained by a well-known method, and as 
regards the combination of constancy and power it was merely a question 
of degree. He would not trouble his Lordship with Ayrton aud Perry’s 
specification, because it was admitted on all hands that they disclosed the 
whole theory. He must take Mr. Justice Wills’ judgment that they did 
not go beyond the whole theory. The difficulty Ayrton and Perry had to 
contend with was the friction theory. The learned counsel next referred 
to Abel's specification of 1884. He said that there was really no difference, 
in form between the magnet there and the one used by the defen- 
dants, as Mr. Swinburne had said if three or four of those 
magnets had been put side by side they got the defendants’ exactly. 
There was also claim 5, which was—“ The construction and arrangement 
of parts forming a commutator, making contact by means of mercury 
placed in insulated vessels, the axis of revolution of the commutator being 
vertical, substantially as hereinbefore described.” He would not dwell on 
that now, but he mentioned it because it was a point that might be raised 
hereafter on the question of validity. But to sum up his argument, he 
would say this. He would not say it was admitted, but there was no 
serious dispute that the defendants’ machine or combination was quite 
distinct from that of the plaintiffs. It was for energy in ope case and for 
current in the other. It was admitted also—or not seriously disputed— 
that the claim of the plaintiffs was entirely based on a law knownlat the time, 
and was for a combination carrying out what was then a well-known law. 
So far, again, as motor power was concerned, the machines were distinct. 
The real difficulty felt at the time was as to friction: and, so far as 
mechanical means for getting rid of the difficulty of friction was concerned 
those of defendants were entirely different from those of plaintiffs, and the 
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theory of getting rid of it had been disclosed in an article published before 
the date of the plaintiffs’ patent. As to the brake, the only matter claimed 
by Mr. Hookham was constancy and power, and Mr. Swinburne had told 
the court that both were matters of degree. So far as constancy was con- 
cerned defendants used a method well known before Hookham's ; and so 
far as power was concerned, it did not matter whether one megnet was of 
8 certain power as compared with another. Defendants used a magnet 
distinct in form and power from that of plaintiffs ; defendants uaed simply 
the ordinary common form of magnet ; and viewing all the facte, he sub- 
mitted that there was no substantial kind of infringement here at all. 

Evidence for the defendanta was then taken. 

Mr. 8. 7. DE FERRANTI, examined by Mr. Cripps, said he was one 
of the first electricians to deal with the question of meters, his firat 
attempt to make one being in 1882. He succeeded in bis attempt at the 
end of 1885 or beginning of 1884. He then produced a continuous-current 
meter, and it had been very largely used since then. 

It has been suggested that Mr. Hookham first solved the difficulty of 
measuring currents by meter. Is that so?—No. Isaw his specification 
directly it was printed, and I thought at the time that it described a very 
inferior instrument to the one I had already produced. That might sound 
egotistical, but I did think that the patent was a retrogade step. 

Continuing, WITNESS said the sale of electrical meters came into com- 
mercial use in the latter part of 1886. Very little was done before that 
date. There was no real commercial demand for electrical meters before 
1888, The meter produced (one of Ferranti’s) was made in 1884 and 
shown at work at one of the South Kensington exhibitions on a ligbting 
circuit. It was found in practice that the meter would start with a single 
candle lamp, and measured up to 20 lamps with very fair accuracy. The 
business in these meters had rapidly increased, and at the present time 
there were perhaps 40,000 of these current meters being used in England 
of that pattern, but not of that particular sbape. It was not really until 
1888 or 1889 that electric lighting had made any advance in England. 
The defendants’ meter was an energy meter. An energy meter was 
entirely distinct from a current meter, and was totally different. In a 
current meter you must have one element constant, viz., the field or 
armature. In thedefendants’ meter it was not necessary to have aconstant 
field in connection with the motor. To have constancy in an energy motor 
would be destructive. He was acquainted withthe arrangement of Mr. Hook- 
ham’s meter with regard to friction. He thought it was a bad arrangement, 
and did not succeed in getting a low friction. He did not find any similar 
method of dealing with the friction in defendants’ meter. The commu- 
tator in plaintiffs’ meter was distinct from anything he found in defendants’ 
meter. It was one of the elements which he considered unsatisfactory in 
plaintiffs’ meter, and which was satisfactory and proved to be good in 
defendants’. Defendants’ form of commutator was a very special form. 
The commutator was a very important factor in producing an effective 
meter. Before the Chamberlain and Hookham patent it was known how 
to make a magnet constant. In his view the question of friction was most 
vital. It was moet necessary to get a meter to start readily with a small 
amount of load upon, and for this you must have low friction. 
There was nothing new in getting constancy. "There were several pro- 
cesses of getting constancy of magnets known as ageing. Ageing reduced 
the power of the magnet perhaps some 15 per cent. For the purposes of 
the brake it was necessary, besides constancy, that the magnet should be 
powerful, so as to prevent the meter running too fast and so wearing itself 
out. Supposing defendants had a weaker brake to what they used, they 
would get a measuring instrument which would wear out faster. There 
was no difference in the principle whatever; it was only a matter of speed. 
It wes a commercial element only, and did not affect the electrica) law. 
He had made himself acquainted with the special form of magnet in the 
Chamberlain and Hookham machine. In defendants’ machine a common 
form of magnet was used. In defendants’ machine one could put in as 
mapy of those magnets as were wanted—two or four, or any number neces- 
sary to get the best speed for their meter and brakes. It was merely a 
commercial question. There was no difference between the motor part of 
Siemens’ instrument * and defendants’, except that the latter had got the 
silver commutator. Otherwise it was exactly the same. He had read 
tke Deprez article." That article, also, stated the general law on the 
subject with perfect accuracy. There was no difference between what 
he found described in Siemens’ and Deprez’s article and defendants’ 
meter. It was at the commencement of the period of running that a meter 
would lose force; but if he found one going constant for six months then 
he knew that it bad rea! constancy. He should have had no difficulty in 
producing an energy meter such as was used by defendants from the 
descriptions in these articles. Mr. Uppenborn also, in his article, showed 
tbat he had a perfectly complete and clear understanding of the whole 

subject. 

Supposing you were dealing with the question of a powerful motor, you 
obtain it by plaintiffs' specification by means of a strong permanent magnet 
with a constant field 1—Yes, and in defendants’ you get it by another way. 
You get a permanent magnet in a constant field. The motor in defendants’ 
meter is made of two parts—the armature and the field. The field in 
defendants’ is a magnetic field in air and is formed simply by the passage 
of an electric current, No iron or steel is used in either the field or the 
armature in defendants’ meter. In fact, the two machines are absolutely 
different things. 

When the hearing was resumed on Monday, as Mr. Ferranti had been 
unavoidably detained, his cross-examination was deferred, and Mr. CRIPPS, 
or the defence, called 

Prof. J. A. EWING, who said be had made himself acquainted with the 
meter used by defendants and had carefully studied plaintiffs' specification, 
and could not say that defendants’ meter infringed the specification in any 
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defendants’ meter was an energy meter. In order to get a current meter 
it was necessary to design the arrangements so as to secure a constant field 
for the motor. The variation was vital and essential. The energy meter 
could be used for all sorts of purposes. So far as there were special 
mechanical methods for dealing with the question of friction, defendants’ 
machine was not an infringement of plaintiffs’. There was no resemblance. 
between them. For instance, the commutator in defendants’ machine was 
quite different from that described in plaintiffs’ specification. Defendants 
used a form of commutator which was known for many years before the date 
of plaintiffs’ specification. It was known how to get constancy before that 
date. Defendants’ inagnet in no way infringed that described in plaintiffs’ 
specification. It was absolutely different. The use of a permanent 
magnet to create power was well-known before the date of the specification. 
After the article which was written hy M. Deprez, which was very clear, 
an electrician with a knowledge of his subject could easily have made such 
a meter as that used by defendants. The power they wanted on the motcra 
was the driving power, and they wanted a powerful motive power to 
reduce friction, во as to make the friction a negligible quantity. So far as 
driving power and motor were concerned, those of defendants’ and plain- 
tiffs’ were quite distinct. A description given by Faraday of a magnet in 
his “ Experimental Researches in Electricity " might be construed as 
describing something very similar to the magnet set forth in plaintiffs’ 
specification. In order to get constancy they wanted a magnet which 
should be as nearly as possible a closed magnetic circuit so as to reduce the 
loss of power ; but there were other conditions equally important. There 
was nothing in defendants’ magnet which was not compatible with what 
had been known and described prior to plaintiffs’ specification. Witness. 
was shown a magnet which had been constant for 18 years, and said that, 
as compared with it, there was nothing different in plaintiffs' specification. 
There was a difference in the building up; but the principle was the 
same, and had been known for some years before. There was no basis for 
the suggestion that at the time Mr. Hookbam made his experiments per- 
manent magnets had been practically abandoned for the purposes for which 
compensation was required. They were in actual use. In Ayrton and 
Perry's specification of 1882*, there were described the principles of the 
law which was contained in Chamberlain and Hookham. It was common 
knowledge, and there would be then no difficulty in getting a 
magnet constant and of sufficient power. He had read in 
plaintiffs’ specification the description of what had been called in 
this case the vertical commutator, but that idea was not novel, Witness 
was shown two models of earlier instruments than plaintiffs’ specification, 
and said that each had a Vertical commutator such as was described in 
plaintiffs’ specification. Taking the words ‘disc armature," per se, in the 
specification, he, as an electrician, would at once understand that the 
words meant the armature of the motor. Witness pointed out that in the 
specification Mr. Hookham said that the armature consisted of so and so, 
the commutator consisted of so and so, and the brake consisted of so and so. 

Cross-examined by Mr. Moulton: Defendants were actual users of 
their machine. In his specification, plaintiff stipulated for a constant field, 
ог as an alternative an armature of steady power. 

By his description in the specification it is plain that plaintiff intended 
to ute the same connections on his magnet as you find in defendants’ ?—I 
think that is so. 

The specification says that the electromotor might be of any of the 
ordinary kinds then in use. At that time there were alternating-current 
motors ї— Yes. 

And they were made exactly as in Siemens’ meter or defendants’ 
meter ?— Yes. 

Continuing, Prof. EWING said : Defendants’ meter measured energy, 
and never measured anything else but energy. Not one particle of the 
general principle of defendants' meter was applicable to an alternating- 
current meter. He could point to many passages in specifications, &c., 
prior to the Hookhani specification for getting constancy and power in 
permanent magnets. Witness cited Elphinstone and Vincent, Siemens, 
Faraday, Jamin, Deprez, D'Arsonval,and Ayrton. J)’Arsonval’s reference 
was a Paper on electric telephones with concentric poles. It referred to 
the shape of magnets which were found to give good results in speaking on 
telephone lines. One pole was in the shape of a ring, with the other pole 
coming up in the centre, both on the same side of the telephone plate. 

How in the world could these instructions tell the world the right way 
to get a good magnet for your brake ?—They showed the form of magnet 
which gave good results for whatever purposes they were used. 

Is there any suggestion here that the magnet was constant or powerful? 
—Well, it gives good results. 

I put it to you that the words increases the effect refer to the giving 
a clearer sound ?—That might be so. 

May I put it to you, that of all the things least of importance іп а 
telephone, constancy is one :—Of course constancy is not of nearly зо much 
importance in a telephone as in a meter. 

Questioned with regard to Jamin’s references to Magnetat, WITNESS 
could not agree that Jamin’s work was merely directed to increase the 
portative power of magnets. Jamin spoke of an instrument in which 
constancy was important. He coull not say whether Faraday, in the 
passage referred to above in his Experimental Researches,” was talking 
about bar or horseshoe magnets. He thought the whole of what Faraday 
said was applicable to magnets of all forms. 

Prior to 1887, had you ever seen one of the specifications cited in tbis 
case ?— Prior to 1887 I was not much interested in specifications, but I 
certainly bad seen some of Marcel Deprez's writings. 

Can you say you have seen one of these other publications t—Yes ; I 
have no doubt that I read Faraday. I had certainly seen extracts from 
Jamin, but I had not read all his papers. 
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I ask you about the actual passages cited here. With the exception of 
Faraday, can you say you had seen any one of these passages cited in this 
case ?—I cannot at this date specifically refer to any of those passages as 
having been seen by me before, but I may say this there was nothing con- 
tained in those passages I was not acquainted with. 

He had not suggested that ageing took out something like 15 per cent. 
He did not think it ever had the reputation of taking out the larger part 
of the magnetism. It would all depend upon the kind of steel used. 

It does not take more money to make a good magnet than a bad one, if 
you choose the right form, does it ?—Well, the process of ageing is, I think, 
one of cost—you have to pay more for good than for bad magnet steel. 
Defendants’ was a cheap magnet so far a3 geometrical form was 
concerned. 

Questioned further, WITNESS said : Abel's instrument was a current 
indicator. He had never seen an Abel meter. He thought the invention 
was practically the same as that by M. Lipmann which wituess had seen. 

Re-examined by Mr. Crippa: The taturation of an electrical magnet 
was in all cases a question of degree. No electromotor with constant field 
could be used for measuring alternating currents. 

If you wanted a meter for alternating current could you use the same 
field both for the motor and the brake ?—No, it is quite impossible. 

Do you know within what range of power defendants use their magnets 
on different meters ?—I am told it varies as much as 50 per cent. 1 have 
noticed there are wide variations in the power of the magnets they use. 

Further re-examined. WITNESS stated he considered that from the 
directions given in the Paper of 1884 on '' Siemens Energy Meter" any 
competent workman could have actually made the meter. 

Prof. W. E. AYRTON, examined by Mr. Graham, said he had devoted 
2 gocd deal of attention to the question of the constancy of magnets, which 
really depended in the first instance, and to a very important degree, on 
the chemical composition of the steel; secondly, it depended very mate- 
rially on artificial ageing ; lastly, but to a much smaller extent, it depended 
upon the geometrical form into which the magnet was made. At the date 
of the Hookham patent he knew how to make, and had made, a constant 
and powerful magnet. He had studied the mauufacture of defendants’ 
magnets in common with Prof. Elihu Thomson, at the General 
Electric Co.'s works in Lynn, Mass, U.S.A., where they were 
made in lerge numbers. The magnets were made out of steel 
heated to a dull red heat. Then there was a very special form of ageing. 
They were dipped 26 times successively into boiling water and into cold 
water, the operation occupying 15 hours. A large number of magnets were 
hung on а kind of chain arrangement which was kept rotating continuously. 
'That was how the magnets were made constant. Prior to ageing, the 
magnets were made powerful. Defendants used a very injurious device 
to magnetise their magnets. It was not the fact that at the date of 
Hookham's specification, permanent magnets had been abandoned where 
absolute constancy was required. Mr. Hookham did not teach the world 
for the first time how to make a powerful and constant magnet. He did 
not teach the world how to make either a constant magnet or a powerful 
magnet, or the two combined. He (witness) knew how to do it years 
before Hookham's specification was lodged. 

Referring to the Ayrton and Perry specification of 1882, WITNESS stated 
that the only thing which prevented them from making a successful com- 
mercial meter was their not knowing how to make the armature and 
brushes with sufficiently small friction. The difficulty of getting a con- 
stant and powerful magnet did not stand in their way. He was in Court 
when Prof. Ewing was examined, and agreed with him that Hookham's 
specification gave no directions how to make a satisfactory alternating 
current meter. Не did not think that an intelligent workman could have 
made a successful alternating-current meter after reading Hookham's 
specification. 

Cross-examined by Mr. Moulton, WITNESS said that the plaintiffs’ 
meter consisted of an electric motor with constant field. It was not a 
sufficient description, in his opinion, to say it consisted of an electric motor 
and brake, 

It has those two parts in it ?—Yes; with an addition which is vital— 
the constant field. Electric motors, both for direct currents and alter- 
nating currents were both known. If it were wanted to bave an electric 
motor with alternating currents you must have the alternatiug current 
both in your field and in your armature. He hoped every electrician would 
know that. Supposing you wanted to get an electric meter for alternating 
current a permanent magnet could not be used. In plaintiffs' meter the 
mercury commutator did not work. He found, for example, that by putting 
a little mercury into the clip he changed the reading by 15 per cent. There 
was no indication on the meter how much mercury to put in. 

On Tuesday Prof. AYRTON was further cross-examined by Mr. Walter. 
WITNESS said that defendgnts’ magnet was reduced in power by two 
processes, but still it was a strong magnet. 

Mr. Justice FARWELL: Is there any definition of “strong” in con- 
nection with electricity '— There is no definition of strong. There might 
be 900 lines or 1,000 lines. They were both powerful. But the term 
strong was only relative to something else with which it was compared. 
Defendants' was & magnet which had not a third of the braking force of 
his (witness's) 16 years old magnet. 

Mr. WALTER: You have spoken to this effect that for the purpose of 
braking you prefer concentrated poles ї—Үез. 

Concentration at the expense of magnetism is a diaadvantage ?—I do 
not know what you mean by concentration there. 

I ask you to assume that concentration can only be attained by the loss 
of magnetism. The widening of the poles then would be an advantage? 
It is not so. Assuming what you state—which I must qualify as not being 
true then it would be a mistake to have concentration, because constancy 
ís of great importance ; but my own experiments show that you can get 
concentration and constancy. 

With a strong magnet !—Yes 


Continuing, WITNESS said Dredge, ia his book,* showed how to make. 
a Siemens armature to work with a mercury commutator. The model. 
before him showed how to use the pools of mercury higher in the middle 
than at their sides. 

Re-examined by Mr. Cripps, WITNESS said defendants’ magnet was 
of a form well known to him before the date of plaintiffs’ specification. 
There was no reference in plaintiffs’ specification to the use of silver for the 
purposes of a commutator. Defendants’ meter was merely the Siemens 
meter with the Deprez addition, and with silver used in the commu- 
tator, no reference to which appeared in plaintiffs’ specification. 

Mr. S. Z. DE FERRANTI was then re-called. In answer to Mr. Cripps 
he said that in plaintiffs’ specification the meter described would not 
work at all with alternating currents. He did not think the thing could 
have been understood when it was written. 

Croas-examined by Mr. Walter, WITNESS said that in 1887 it was not 
generally known how to make aiternating-current motors, but present 
knowledge showed tbat, with the then existing descriptions of instru- 
ments, they could have made instruments which would have worked with 
alternating currents. 

You have spoken about the constancy of permanent maguets. Before 
the date of Hookbam's specification, what do you say as regards what was 
known of the constancy of permanent magnets combined with strength? 
As I gather, what had been done was to expose the magnets to some of the 
conditions to which they would be exposed in use—auch as temperature— 
until they got down to the condition in which, when in use, normal 
circumstances would not affect them ?—Yes, they were subjected to 
conditions whereby, when put in practical use, they would not be 
affected by similar conditions afterwards. The silver brushes were very 
important, and more durable and certain than copper ones. The meter 
would work for a short time with copper or brass brushes, however. 
He allowed that he himself was an inventor, yet he did not say he could 
bave invented Hookham's meter at the time; but, speaking from 
knowledge common at the time of the specification, the instrument could 
have been made. The information others had given left notbing to the 
imagination. Deprez, Uppenborn and othera had fully described the theory 
and how to carry it out in every detail for a commercial meter. There was 
no suggestion as to making the brushes with silver which, witness 
considered, added to the life of the meter, but otherwise the knowledge 
before the specification was sufficient. 

Re- examined by Mr. Cripps, WITNESS said that both the theory and 
practice of the instrument were set forth by Deprez most completely, 
Siemens would have worked for a long time with copper brushes, but 
silver was better. It was a refinement of practice. Plaintiffs’ commutator 
was intended to be an improvement in practice, but it had not proved so. 
Witness would not measure alternating currents by an arrangement 
consisting of an electro-motor with constant field. The arrangement in 
the specification was, in his opinion, entirely wrong. The difficulty of the 
Hookham meter as an alternating current meter was that the magnet pro- 
posed did not vary at the same time as the current in the arma‘ure. This 
was quite a complex electrical matter to anybody but a technical person, 
but if anybody tried to construct an alternating current meter on the 
lines shown by Mr. Hookham he would get something which was utterly 
and hopelessly wrong. 

Prof. SILVANUS P. THOMPSON was then examined by Mr. Bouafield 
as to the construction of a meter according to the plaintiffs’ specification, 
and answered a few questions put by Mr. Walter in cross-examination. 

This closed the evidence in the case, and Mr. BOUSFIELD addressed 
the Court on behalf of the defendants. He first recalled the fundamental 
difference between a current meter and an energy meter, and then said that. 
the difference between this case and that before Mr. Justice Willst was 
this. In the case before Mr. Justice Wills defendants had the current 
meter. They hada meter with a permanent electro-magnet built up with 
pole pieces at the ends ; and the armature was of the plate type, so that 
they had the arrangement which Hookham had described in bis specifi- 
cation as using a disc or cup at once as a motor and a brake. They had, 
therefore, absolutely the identical elements which made a current meter 
—a constant field with an armature developing force proportional to the 
current The defendants had not in that case the Siemens meter. They 
had infringed with a current meter. But in the present case the defendants 
had an energy meter identical with Siemens. The substantial points which 
differentiated the two instruments were these. In the plaintiffs’ they had 
first a constant field ; next, special arrangements for minimising friction ; 
and third, strong power in order to reduce friction. Every witness, he 
thought, agreed that the difficulty of overcoming friction was the real 
practical difficulty at the time. Hookham made his driving-force very 
large and the friction consequently very small. In defendants’ meter, so- 
far from having constant field, theirs was & field one component of which 
varied with the current, and the other component varied with the electro- 
motive force ; aud their method of reducing friction was now very different. 
from that of the plaintiffs’, Mr. Justice Wills had treated permanent 
magneta in the case before him as if they were not au essential of the first 
claim, which only dealt with the constant field. 

Mr. Justice FARWELL: Mr. Moulton puts it forward that what you 
have done is a breach of claims 1 and 5, and Mr. Justice Wills said it was a 
combination of all the elements. 

Mr. BOUSFIELD thought that Mr. Justice Wills did not mean that. 
When he said it was a combination, he was referring to the combination in 
the first claim, and he went on to say that he had come to the conclusion 
that there was substantial identity —in other words, that a case of infringe- 
ment of the first claim was made out, but on the sixth claim—improvement 
in pole pieces—Mr. Justice Wills found that defendants had not 
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infringed. "Therefore combination of all the elements of the whole of 
the claims could not have been meant. Апа as to claim 3, that was 
а claim for eomething less than the whole thing which was claimed 
in claim 1. But having regard to the fact that that third claim dealt with 
something not iu the provisional specification at all, he (Mr. Bousfield) 
submitted that it was a claim which could only be infringed if one used a 
motor such as was substantially described in claim 1. He submitted that 
if defendants did not infringe claim 1 they could not infringe claim 3. 
Claim 3 was only a detail in the working out of the invention in claim 1. 
Plaintiffs had a magnet with big ends in order to get a powerful motive 
force ; and defendants had a very different arrangement, for although they 
also obtained a powerful driving force they had no iron, and they relied on 
two coils—the coil which carried the current and the inner coil. The 
difficulty of getting over the question of friction was met by defendants 
also in a very different way from the arrangement adopted by plaintiffs. 
Their defence with regard to infringement might be summed up in the 
broadest way in saying the plaintiffs’ was a patent for a current 
meter and defendants’ was an energy meter. Defendants also said 
that they did not infringe, even if his Lordship took his learned 
friend’s point about its being used in a constant circuit so as to be 
а current meter. Even if his learned friend was right about that, still 
he (Mr. Bousfield) should say it was not an electro-motor substantially 
as described, because it had a constant field. It had not got an arrange- 
ment for giving a powerful driving force and for minimisingfriction, 
which were really the features which governed the construction 
in plaintiffs specification so far as the motor was concerned. Up 
to a certain point defendants’ was accurate as an energy meter, but 
A'ter that point it ceased to be a meter at all. Counsel next referred 
to the third claim, and the question of infringement on that head— 
the disc armature. He said that really this claim was never intended 
to cover either the use of permanent magnets for the motor or for the 
motor and brake combined. The case actually illustrated was the 
motor and brake combined—one disc. The claim had no application for 
magnets used solely for braking purposes. Of course this was an 
additional point to the other points. 

His LORDSHIP : I thought you did not take this magnet ? 

Mr. BOUSFIELD said that was so, but a great many points were raised 
about that, and it was necessary to deal with them all. He submitted 
that the claim in question was never intended to apply to the use of con- 
stant and powerful magaets in connection with the brake, but only in 
conjunction with the disc armature. Referring to the magnets, counsel 
said it could not possibly be said defendants used the form of electro- 
magnets invented by Mr. Hookham. Defendants’ principle was to let the 
magneta down to such a point as to make them aufficiently constant. That 
was to say defendants got their constancy in the old way, and got the 
requisite power, not by any special construction of magnet, but by having 
two magnets, or if necessary three or more. He contended that although 
Mr. Hookham mentioned an alternating meter in his specification, he 
excluded it in his claim. Referring to the alleged anticipations of plaintiffs’ 
patent by Siemens and Deprez, so far as the principle of constancy and 
power in the magnet was concerned, defendants’ point on that was that 
they were following the line laid down by Siemens. If plaintiffs said their 
specification excluded the defendauts', the plaintiffs destroyed their own 
epecification, because what defendants did was like Siemens. 

Mr. FLETCHER MOULTON, in replying on the whole case, said he 
began the case by stating that plaintiffs accused defendants (the Bradford 
Corporation) of using à meter iu which there was a constant field, and in 
which permanent magnets used for the brake were powerful and constant 
according to that which plaintiffs claimed in claim 3. The difference 
‘between his learned friends and himself as to the third claim was one very 
much more of law than of fact. So far as fact went his learned friends had 
never met the evidence of Mr. Dugald @lerk that the circuit on which this was 
to be put was a circuit of practically constant potential and the conse- 
quence of that was that the armature in this case was practically of 
constant strength. Defendants said their instrument was designed to 
measure energy and not to measure current, and even that when they 
used it under circumstances where, in fact, it measured current, it could 
not come within plaintiffs’ patent. But he would say, further, that 
plaintiffs’ instrument was constructed on purpose to be used under circum- 
stances such as those of the Bradford Corporation. There was a device 
mentioned in plaintiffs’ patent which they did not claim, because someone 
else had done it before, and that was the starting coil. That was a coil 
which would destroy the serviceability of a meter if it were put on any 
circuit of higher electromotive force. Plaintiffs worked their meter in а 
constant field and got it by permanent magnets. Supposing that 
Bradford worked their meters in a constant field, they might get it from 
any source. If they kept their mains constant, the field was constant, 
and they had not denied it, and so they bad been taking a convenient 
source for a constant field. But how did a field obtained from 
those n:ains differ from one obtained from secondary batteries? Brad- 
ford had used it as a constant field, and therefore had used the meter as 
a current meter ; and with regard to the third claim, the Bradford people 
had obtained their effective brake by means of magneta of the type 
described in plaintiffs’ third claim. The case against plaintiffs was one of 
invalidity and non-infringement, and neither had been substantiated. In 
fact, in spite of three or four more years of searching for fresh material, 
the present case was substantially the same as that, which was tried before 
Mr. Justice Wills. So far as invention went, the combination of 
arrangement in plaintiffs specification was novel and had not been 
published to the world in any way by anything which had been put 
before the Court now of date prior to Mr. Hookham's specification. 
Half a dozen p:ople might have worked at the idea of trying to get a meter 
and failed, but the plaintiffs had succeeded, and the fact that the magnets 
used by plaintiffs had been used for other purposes did not tell the world 
that they were suitable for the purposes of meters, ` What defendants had 


done here was, with present later knowledge, to take hints from Deprez that 
they could not have appreciated at the date of the publication of Deprez's 
Paper. Dealing with the alleged anticipations, counsel, referring to 
Marcel Deprez, said his paper was purely theoretical and did 
not carry the matter further than Ayrton and Perry except 
that he simply pointed out that fluid friction would not do. 
There was not a hint in Marcel Deprez to anybody that magnets 
of any particular form should be used. There was merely a 
general statement and reference to the magnetic speed indicator, or only a 
reference to the law of the current. Dealing with Siemens’ specification, 
Mr. Moulton said Siemens put his commutator at the enda of his 
magnets, which were neither permanent nor powerful, and he had 
got a wrong idea of the law. Siemens was practically at the head 
of the electrical world at this date, and it was important to point 
out that he never saw the importance of these mattera. Counsel 
said he did not think it necessary to deal with the other alleged 
anticipations, because it was idle to suggest that because a man found а 
magnet of a particular form, which worked well in a telephone, that that 
told the world how to make the brake of a thing which had got to work 
accurately and to measure quantity. Plaintiffs’ specification, counsel 
claimed, was the first working out of a practical meter rendered practical by 
two things—viz.,a frictionless motor and a powerful and constant field. Mr. 
Hookham claimed the procuring of a powerful and constant magnetic field 
by permanent magnets arranged as described, with the large polar surfaces 
closely fronting each other. He (Mr. Moulton) could find no anticipation 
of this method of the application of magnets of that kind to electricity 
meters in the papers before his Lordship. The question of the magnets 
being built up was not really the question in the case. The plaintiffs said, 
to succeed you must have an extraordinary form of magnet, and witliout 
it you could not succeed. If that was so, and Mr. Hookham told the 
world how to succeed, that was a useful invention. Mr. Moulton submitted 
that defendants had clearly infringed plaintiffs third claim. In Abel's 
magnet there was no suggestion how strongly he magnetised, and nobody 
suggested that Abel’s magnet was used with the larze po'ar surfaces having 
the function of plaintiffs’ polar surfaces. There was nothing in Abels 
specification to show that his magnets would be suitable for the brake of a 
meter. And there was no other magnet which counsel knew of which was 
like the magnet plaintiffs described. Magnets like the one of Prof. Ayrton 
had been produced. As Prof. Ayrton’s magnet existed, it would not be within 

laintiffs’ description. What Prof. Ayrton did was to add something to it 
in the course of the саве, во as to bring up one of the poles very close to the 
other. Supposing he produced a good field by such a magnet plaintiffs 
had no opportunity of testing the magnet or its permanency, or anything 
of the kind. That magnet was not what defendants used. Defendants 
magnet had got those flat pieces brought up very near to one another, ana 
he submitted it came within the words, “ Large polar surfaces closely front- 
ing each other, so as to form a narrow slit ia which the brake revolves.” 
1 therefore, contended that defendants hid infringed plaintiffs’ third 
claim. 

At the conclusion of Mr. Moulton’s address on Wednesday, his Lordship 
said he would give judgment as soon as possible. 

Judgment was accordingly reserved. 


Castner-Kellner Alkali Co. (Ltd.) v. Commercial Develop- 
ment Corporation (Ltd.). 


On Tuesday, the House of Lords, consisting of the Lord Chancellor 
(Lord Halsbury) and Lords Macnaghten, Morris, Shand and Brampton, 
heard the arguments in this Appeal by the plaintiffs from an order of the 
Court of Appeal discharging a judgment of Mr. Justice Bigham. The 
action was brought to restrain infringement of a patent for an improved 
electrolytic apparatus for producing caustic soda or caustic potash from 
suitable salts by a continuous electrical process. The defendants denied 
infringement and alleged that the patent was invalid on the ground that 
the invention was neither new, usefui nor subject matter for lettera 
patent ; and also that the complete specification described and claimed 
inventions not comprised within the provisional specification. Mr. Justice 
Bigham decided in favour of the plaintiffs, holding that there was sufficient 
invention to form subject matter for letters patent, that there was no 
disconformity, and that the defendants had infringed. He accordingly 
granted the plaintiffs a perpetual injunction. By a majority the Court of 
Appeal reversed that decision, the Master of the Rolls (Lord Lindley) and 
Lord Justice Rigby holding that the patent was invalid on the ground of 
disconformity, and Lord Justice Rigby adding that in his opinion the 
patent was invalid also for want of subject matter, while Lord Justice 
Vaughan Williams though the patent was valid and had been infringed. 
From that decision the plaintiffs now appeaied. 

On Oct. 23, 1894 a patent (No. 20,259 of 1894) was granted to Carl 
Kellner, of Vienna, for “Improvements in electrolytic apparatus for 
decomposing metallic salta." 

The COMPLETE SPECIFICATION was as follows :— 

“ This invention has reference to an apparatus for the electrolysis 
of alkaline salts with the aid of a stationary mercury cathode, in which the 
amalgam formed by electrolytic action has its location changed from the 
decomposing chamber, in which it is produced, to a combining chamber, in 
which it is decomposed and the cation combined with water, an acid, or 
other body, by the shifting of a partition which is adapted to be moved to 
and fro in the mercury and serves to separate the two aforesaid chambers 
from each other. The partition is in this case made in the form of a bell 
closed at its lower edge by a mercury seal and enclosing the decomposing 
chamber, so that the amalgam formed in the latter is caused by the 
shifting of the bell to have its location alternately on one side and on 
the other side of the bell without itself changing or moving its 
position, and is thus caused to gain access to and become situated 
in the combining chamber, whilat the mercury on the other side of the 
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partition, which was previously situated in the combining chamber, 


effects in the decomposing chamber the amalgamation of the metal that is 


being separated by the electrolytic decomposition of the electrolyte. In 


this way, a considerable output can be obtained from the apparatus with 
a comparatively small quantity of mercury, because both operations can 
In the drawings filed 
with my provisional specification, Fig. 1 is a vertical section taken through 
one cell of an apparatus constructed according to this invention ; Fig. 2 
ia a longitudinal eection, to a smaller scale, taken through the whole 
apparatus; Fig. 5 is a horizontal section on the line y—y of Fig. 2; and 
Figs. 4 and 5 are sections through the bell showing two different forms of 
construction of the latter. In the accompanying drawings, Fig. 6 is a 
longitudinal vertical section il'ustrating a modified construction of the 
apparatus shown in Fig. 2. Fig. 7 is a vertical section, end Fig. 8. a 
horizontal section, taken in different planes, showing a further modified 
Fig. 9 is a vertical section 
through a cell of the apparatus, similar to that shown in Fig. 1, but 
provided with a short-circuited secondary electrode for the purpose of 
rapidly removing the alkaline metal from the amalgam that has been 
formed. The apparatus shown in Figs. 1, 2 and 3 comprises a vessel A for 
the reception of the electrolyte to be decomposed, and a trough B inserted 
or suspended in the veesel A, this trough having in its bottom openings b 
which are surrounded by projecting borders b! that serve to prevent the 
escape, through the said openings, of the layer of mercury C which serves 
as a cathode and covers the bottom of the trough. The anodes D are 
arranged in the electrolytic space of the vessel A, horizontally or vertically, 
and in the latter case may, as shown, also project through the openings 
b into the trough B. Each of the trough openings is covered over by 
a bell E of non-conducting material, such, for example, as glass, stoneware, 
porcelain, or ebonite, which dips at ita lower free edge into the mercury, 
and is of greater width than the opening b, ғо that it can be moved to 
and fro through a certain distance over this opening. the extent of this 
The bell 
thus encloses the decomposing chamber communicating with the vessel A, 
and forms an electrically non-conducting partition between the decompos- 
ing chamber and the combining chamber of the trough B, which is charged 
above the mercury cathode C, which constitutes the seal, with water, acid 
or other substance with which it is desired to cause the cation, previously 
In order that the mercury 
&hall not become displaced by the lower end of the bell E sliding over the 
bottom of the trough B when the bell is being moved, alots or notches 
e or W are provided respectively in the lower edge of the bell (aa in 
Figs. 1 avd 4), or in the bottom of the trough, as in Fig. 5. A gas exit 
pipe F leads from the decomposing chamber to the exterior of the veesel 
A. The anode D and the mercury cathode C are connected to the terminals 


In an apparatus of large size, such as 


take place simultaneously and uniuterruptedly. 


construction of the said apparatus 


movement being limited by the upwardly projecting border öl. 


taken up by the mercury cathode, to combine. 


of a suitable source of electricity. 
is intended to be employed on an industrial scale, the whole of the bells E 
are preferably united to form a cover which is provided witli partitions 
and is adapted to be moved to and fro in the trough B, the spaces E! 


between every two bells being arranged to communicate by means of 


lateral openings with the trough B, as shown by Fig.2. The gas exit pipes 
F are then arranged in such a manner that the generated gas is led through 
all the bells in succession and is drawn off from the last bell. The manner 
of working the apparatus is as follows:—The clectrolyte, for instance, 
a solution of common salt, within the vessel A and the decom- 
posing spaces or chambers becomes decomposed by the electrolytic 
action which takes places under the bells E, the liberated chlorine gas 
being led off through the pipe F, whilst the metallic sodium forms an 
amalgam with the mercury cathode C, which is aituated within the bells 
E on one side of the anodes D, viz , on the right hand side in Fig. 1. If 
now the bells be shifted to the left, into the position shown in dotted 
lines in Fig. 1, the stationary mercury cathode together with amalgam 
becomes thereby situated in the combining chamber of the trough B 
which is charged, it may be for instance, with water. The sodium 
separates out from the amalgam and combines with the water to form 
sodic hydrate. At the same time, by the shifting of the bells, that portion 
of the mercury which was previously situated outside the left hand side 
portions of the bells, that is to say, in the combining chamber, will now be 
located in the decomposing chamber, and acts as the cathode to again 
produce an amalgam with the sodium which is continually being separated 
in the said decomposing chamber. If the bells, after a suitable interval of 
time, be shifted back iuto the position shown in full lines, i. c., to the right 
hard, the mercury on the left band side of the anodes, together with the 
amalgam formed thereon, again becomes situated in the combining chamber 
cf the trough, and consequently within the sphere of action of the water in 
such chamber, whilst on the other band the mercury situated on the right 
Land side of the anodes, and the amalgam portion of which has been acted 
upon in the meantime by water to remove the sodium therefrom, becomes 
again situated in the decomposiog chambers for the purpose of forming 
fresh amalgam. It will thus be seen that by the to and fro movement of 
the bells, the transposition of the amalgam formed in the decomposing 
chambers to tbe combining cbamber, and the practically continuous forma- 
tion of caustic вода in tbe latter, are caused to take place alternately on 
the one side and on the other side of the anodes, whilst the mercury cathode 
i'self remains at rest." 

[The provisional specification was verbatim, the same as the complete 
specification, down to this point except that in tbe place of in the draw- 
ing filed with my provieional specification," it read “in the accompanying 
drawings," and it did not contain a reference to, or drawing of, Figs. b, 7, 
8 and 9) 

It is obvious that the arrangement of apparatus hereinbefore described 
can be modifled by causing the generation of chlorine to take place outside, 
and the decomposition of the amalgam to take place inside the bells E. In 
this case, the decomposing and forming chambers are merely interchanged. 
Fig. 6 illustrates a construction of apparatus of this kind, in which the 


vessel A contains the mercury cathode C and the solution of common salt 
to be decomposed, whilst the bella E, that dip in the mercury, are charged 
with water, with which the sodium that becomes separated from the 
amalgam on the shifting of the bells, combines to form sodic hydrate. The 
veesel A is provided with a cover, A!, that is adapted to close gas-tight, 
and from which leads a pipe, F, that serves to carry off the 
chlorine gas generated in the said vessel. The cover is provided at 
& suitable place with an opening which is closed by means of 
a movable cover, А?, that preferably dips into a ‘sealing liquid 
for the purpose of making a gas-tight joint at this part. Through 
the cover A* there passes a pipe H, which serves for discharging the 
hydrogen that forms in the bells E, and is supplied to the pipe H by con- 
necting pipes Hl. The bells are rig'dly connected together, and, as in the 
previous case, are so arranged that they can be moved to and fro in the 
vessel A, this movement being shared by the pipe H and the sliding cover 
А?, The positive terminal wire leading to the source of electricity is elec- 
trically connected by a conductor that is inserted in a tight manner in a 
glass tube, I, capable of movement in a stuffing-box in the wall of the 
vessel to the upper part of each of the bells E, such upper part being made 
of electrically-conducting material, whilst the lower part of each bell, 
which dips in the mercury, is either made of, or covered with, a non-con- 
ducting material. The upper part of the bell thus constitutes the anode. 
The negative terminal wire is connected to the mercury. Instead of being 
slidden along rectilinearly, the bell E, or the vessel A, or the bottom of the 
latter, may bave a rotary inotion imparted to it. An arrangement of appara- 
tus of this kind is shown in Figs. 7 and 8. Here the vessel A, which contains 
the mercury cathode C, is constructed in the form of & disc provided with 
an upwardly projecting edge and the hub of which is fixed on a vertical 
shaft K that is rotated by suitable means. The decomposing and com- 
bining chambers are formed by means of fixed radially arranged bells E 
which are connected together so as to form a cover provided with 
partitions, as in the arrangement shown in Fig. 1. The decomposing and 
combining chambers follow each other in succession and are respectively pro- 
vided with the chlorine discharge pipe F, and with pipes H for discharging 
the hydrogen. A number of such diac-shaped vessels A, with radially 
arranged bells E, may be mounted one above the other upon one and the 
saine shaft. Also the disc-sbaped vessels A may be fixed, and the bells E 
be mounted on the shaft К во as to rotate therewith, whieh is equi- 
valent to the msre reversal of the apparatus described with reference 
to Figs. 7 and 8, and requires no further description. The nisnuer of 
operation is the same as before described, in all cases. If it be desired 
that the alkaline metal shall be rapidly removed from the amalgam formed, 
then in the case of apparatus of the kind herein described, there may be 
employed the method specified in claim "7 of the specification of my British 
patent No. 17,169 of a.D. 1892, whereby the heat liberated in the forma- 
tion of amalgam is converted into electrical energy. For this purpose, 
into the trough B of the apparatus (Fig. 9), or into the bells E (Fig. 60, or 
into the combining cella of the bells E (Fig. 7), that is to say, always in 
the chamber in which the separation of the sodium is to take place, there 
is suspended a third electrode G which is electrically connected in any 
suitable way to one of the terminal wires—viz., that extending from the 
mercury cathode (Figs. 6 and 9), thereby forming a short-circuited second- 
ary element composed of the mercury cathode C and the electrode G, 
which element effects the rapid separation or removal of the alkaline metal 
from the amalgam. Each third electrode G may be carried either by the 
corresponding bell E, or by the bottom of the vessel A, through any suit- 
able connection which should be of.non-conducting material, or be covered 
with such material. 

* Having now particularly described and ascertained the nature of the 
said invention, and in what manner the same is to be performed, I declare 
that what I claim is: 

*1. An apparatus for the electrolysis of metallic salts with the 
aid of & stationary mercury cathode, in which partitions or bells 
capable of being moved to and fro, and dippiog into the said mercury 
cathode, are arranged to separate the decomposing and combining spaces 
or chambers from each other, and by their to-and-fro movement to cause 
the mercury cathode to be located alternately within the sphere of action 
of the electrolyte and of the substance to be combined with the cation 
produced, substantially as hereinbefore deecribed with reference to and 
illustrated by Figs. 1 and 2 of the drawings referred to. 

2. The modification of the apparatus specified in the preceding claim, in 
which the movable petitions or bells are provided with pipes, H Н!, for 
carrying off hydrogen, and are arranged in a closed vessel, A, which con- 
tains the mercury cathode, and is provided with a pipe, F, for carrying off 
chlorine. substantially as hereinbefore described with reference to and 
illustrated by Fig. 6 of the accompanying drawings. | 

3. The modification of the apparatus specified in claim 1, in which one or 
more vessele, A, ia or are mounted on a vertical shaft, so as to be capable 
of rotating relatively to the fixed partitions or bells that dip into the 
mercury cathode carried by the said vessel or vessels, or in which the said 
partitions or bella are capable of rotating in a fixed vessel or vessels, sub- 
stantially as hereinbefore described with reference to and illustrated by 
Figs: 7 and 8 of the accompanying drawinga. 

4. In apparatus of the kind specified in the preceding claims, the 
arrangement of a third electrode G in the combining-chamber or in each 
such chamber, the said electrode G, or cach of them when there are more 
than one, forming with the mercury cathode a short circuited secondary 
element, for the purpose of rapidly removing the alkaline metal from the 
amalgam substantially as hereinbefore described with reference to and 
illustrated by Fig. 9 of the accompanying drawings. 

5. In apparatus of the kind specified in the preceding claims, the 
arrangement of slots or notches e or b? in the edges of the partition or 
belle, or in the bottom of the vessel that contains the mercury cathocdle, 
for the purpose of obviating displacement of the mercury when moving 
the partitions or bells relatively to the vessel, substantially as hereinbefore 
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described with reference to and illustrated, by Figs. 4 and 5 of the drawings 


herein referred to." 


Mr. Fletcher Moulton, Q.C., M.P., Mr. Bousfield, Q.C., M.P., Lord 
Robert Cecil, Q.C., Mr. J. C. Graham, and Mr. A. J. Walter appeared for 
plaintiffs; Mr. T. Terrell, Q.C., Mr. Astbury, Q.C., Mr. W. Dixon 


McConkey. and Mr. J. H. Gray represented defendants. 


Mr. MOULTON, in opening the appellante’ саве, said they bad brought 
the action for the purpose of obtaining an injunction to restrain the 


respondents from infringing the above described letters patent, granted to 
Carl Kellner, for an invention entitled “Improvements in electrolytic 
apparatus for decomposing metallic salts," and for the delivery up of all 
infringing apparátus. So far there had been no infringement by the 
respondents, and for that reason these proceedings were curious, for in 
order to get the question settled whether, if the respondents proceeded to 
do that which they s'ated they intended doing, it would or would not be 
an infringement of the plaintiffs’ righte, the defendants had admitted that 
they intended to use an apparatus similar to that described in the Specifi- 
cation of Lettera Patent 21,509, of the year 1896, granted to Khodin. 

The LORD CHANCELLOR: Then the action was brought to restrain 
the use of such apparatus by the defendants wbich the plaintiffs alleged, 
if used, would be an infringement of the two patents — the Castner-Kellner 
patente—which the plaintiffs are now. the holders оѓ? 

Mr. MOULTON replied in the-affirmative, aud, continuing, said before 
the date of the invention, which was the subject of Kellner's patent, 
there were many methode of obtaining by chemical action caustic 
soda which were in more or less common use, and were never the 
subjects of any pateht: but they all had this disadvantage, that 
the soda obtained was never really pure. Kellner's related to an 
apparatus for the manufacture of caustic soda by passing a current оѓ 
electricity through a solution of comman.: talt (chloride of sodium) in 
water which bad the effect. of liberating: chiorine at the anode and sodium 
at the cathode. It was known that in such an apparatus if the cathode 
was a Jayer of mercury the sodium would enter into combination with the 
mercury, forming a fluid amalgam of. mercury and sodium, and that this 
amalgam might be subsequently decomposed by the action of water into 
mercury and caustic soda. In all the apparatus which had been in use 
prior to the date of Kellner's patent, the arrangements depended upon 
causing the mercury to circulate by means of pumps and the like through 
pipes or suitable passages, во that the mercury took up sodium in one 
chamber and was then caused to pass into another chamber where the 
mercury was wholly or partially freed from sodium ; the mercury being 
then returned to the other chamber to take up a fresh charge of sodium, 
and so on. In Kellner's invention the provisional specification described 
the charging of the mercury with sodium and it: subsequent discharge as 
being effected in this way. 

It was common ground that caustic soda was produced by a process which, 
shortly described, was this :—A solution of common, ęalt in water was sub- 
jected to an electric current wbile in contact with mercury, the effect 
being that the sodium in solution was precipitated into the mercury and 
formed an amalgam, wbile the chlorine, wbich was also contaired in solu- 
iion, was driven off in the form of gas. This amalgam was then subjected 
to the operation of water, the chemical effect being that the sodium in the 
amalgam of mercury and soda combined with the oxygen of the water 
forming oxide of sodium. Tbe water thus impregnated was then evaporated 
or otherwise dealt with, the product resulting being caustic soda. The 
chamber in which the amalgam was produced was known as the devom- 
posing chamber," that in which the sodium was extracted from the 
amalgam as the *' combiniog chamber." Thus the mercury was charged 
with and discharged of the sodium, and the operation could be repeated 
with the same body of mercury for an indefinite number of times. Now, 
one of the apparatus devised for carrying out the process was one which 
Castner took out a patent for in 1892. It provided a means of producing 
caustic soda by a continuous process, carried on by means of a quantity of 
mercury moving round and round in its containing vessel. 

The LORD CHANCELLOR: I gather that the essential characteristic 
of that invention was a moving body of mercury. The respondents con- 
tend—and it was sv found by tte Master of the Rolls and Lord Justice 
Rigby—that by the words stationary mercury cathode,” used in Kellner's 
provisional specification, the patentee meant a mercury cathode which was 
stationary with respect to surrounding objects, and that as the mercury 
as used in Kellner's complete specification was situated in a rotating vessel, 
this apparatus so described and claimed was such a departure from the 
invention disclosed in Kellner's provisional specification as to render the 
letters patent invalid. 

Mr. MOULTON : That was a part of the argument that would be dealt 
with later. But he would point out that the apparatus which was claimed 
in the complete specification was not only a legitimate but a very obvious 
enl natural modification of the apparatus described in the provisional 
specification, and that unless such a modification could legitimately be 
covered in the complete specification, the invention would practically be 
left unprotected. 

The LORD CHANCELLOR: In this provisional specifisation the 
invention consists in moving to-and-fro" the mercury; in the complete 
specification the mercury, or at any rate the vessel containing it, is kept 
stationary. I understand that the defendants said the patent is bad on the 
ground of disconformity, and that is the view that the court below took of it. 

Mr. MOULTON: That is really the only ground that the Court of 
Appeal decided against us on. I shall contend that the complete specifi- 
cation is simply an amplification of the provisional specification. 

Lord MORRIS: 'There are two peculiarities in this case: first, the 
plaintiffs’ patent has never been used for any commercial purpose, and its 
non-user is not explained by the fact that although new and useful when 
obtained, it has been supereeded by a later invention; and, secondly, that 
the defendants have not be work, so tliat no infringement, in fact, can 
be proved by what they actually bave done. 


Mr. MOULTON explained that the defendants were about to put an 
apparatus on the market which the appellants believed was covered by 
their patent. When the two processes were being described in court, Mr. 
Terrell made this admission. He said, If there is no distinction between 
а rotatory movement and the to-and-fro movement described in Fig. 1 of 
Kellner's specification, then there is no other practical distinction between 
my (Rhodin's) apparatus and theirs." Kellner showed in his provisional 
specification one mode of carrying out his invention, namely, by a “ to- 
and-fro" motion of the vessel or bell containing the ealt solution. But it 
was quite competent for him to point out in his complete specification 
any better method of presenting the mercury first to the salt water and 
then to the fresh, provided he kept the mercury as quiescent as possible. 

Lord MORRIS: In his judgment, the Master of the Rolls eaid, “I am 
not prepared tohold . . . thatt'emeresubsti ution of a rot ry motion 
for a to-and-fro motion of the bells would not be equally witbin Kellner's 
invention, as described in his provisional specification, provided always care 
were taken to keep the mercury still. But there ha» been an entire depar- 
ture from the essential feature of his invention as originally described. 
Here the mercury is intentionally not kept as still as poasible, but may be 
moved and disturbed toany extent. This is quite inconsistent with the 
original idea. An invention for keeping the mercury still із not an inven- 
tion for keeping the mercury moving. Claim 3 covers both inventions, 
and is such a departure from, and such an extension of, Kellner's real 
invention as to render the patent sued upon invalid as it stands." 

The LORD CHANCELLOR: Does not the real question we have to 
decide come down to this:— Whether your patent — whether it is good in 
itself or not—is not too wide, and therefore bad? Your patent is for a 
mechanical arrangement by which the mercury previously stirred about 
was reduced to a state of stillness. 

Mr. MOULTON eubmitted that the patent rested solely in the arrange- 
ment of the apparatus. Therefore, in the complete specification Kellner 
was justified in describing a modification of his apparatus which was shown 
in Figs. 7 and 8, and claimed in the first part of the third claiming clause. 
Accordivg to this form of Kellner’s invention the mercury was still allowed 
to be at rest relative to its containing vessel, but the vessel containing the 
mercury was moved while the bell remainel stationary instead of the 
converse arrangement previously described. It was a modification of the 
invention, against the use of which by others the inventor was entitled to 
be protected. 

The LORD CHANCELLOR: I see on this point Mr. Justice Bigham 
gaid, ‘I think what Dr. Kellner meant to convey was that the mercury 
was to be stationary with respect to its containing vessel.” 

Mr. MOULTON : Yes, my lord. “Stationary with respect to its con- 
taining vessel is the point on which the argument really turns, having 
regard to the fact that up to 1894 a flowing body of mercury stirred about 
had always been in use, and that before the date of Castner " the mercury 
had been run off into another vessel. Castner took a vessel and divided 
it, keeping, however, the amalgam continuous in the two parts, and trans- 
ferring it from one part to tbe other by means of a paddle. 

The LORD CHANCELLOR: Yes, he kept it stirred up. 

Mr. MOULTON : But Kellner obtained his result by moving one part of 
the cell relatively to the other. That wasastriking novelty to move about 
in the middle of a fluid an electrolytic cell which contained another fluid. 
He gave to the public a means of obtaining a movement by means of 
moving rigid parts instead of moving a fluid, which in some cases, as 
where the apparatus is large, might bè of the highest importance. 

The LORD CHANCELLOR: I cannot help feeling that the result is 
obtained by contradictory methods—rest and motion—and you say the 
defendants have taken all that ia shown in this provisional specification. 

Mr. MOULTON contended that stationary cathode in the provisional 
specification meant that without, moving the cathode the effective motion 
could be produced of one part of the cell relatively to the other, without 
the need of employing fluid motion. An inventor was free to amplify his 
invention between the times of filing his provisional and complete specifica- 
tions, provided that the principle was the same in both. “ Woodward v. 
Sansum," 4, R.P.C., 174. Anamplification was here necessary because the 
inventor saw that someone might use his invention without infringing his 
patent; for, as the provi:ional specification stood, tbe movement of the bell 
might be in any direction and to any extent, and he might have any 
number of them. Again, it would have been an infringement of this 
provisional to have kept the top still and moved the bottom and, to avoid 
it, the patentee deacribed and claimed it. It was no objection to & patent 
that there was invention between the provisional and complete specifica- 
tions so long as it was the development of the eame idea. 

The LORD CHANCELLOR referred to the case of “ Newall v. Elliot 
and Glass," 4 C.B.N.S., 269, in which it was laid down that the office of 
the provisional specification was only to describe generally and fairly the 
nature of the invention, and not to enter into all the minute details as to 
the manner in which the invention was to bə carried out, which was the 
case when the complete specification was filed. 

Mr. MOULTON said that was a case in his favour, although it was 
distinguishable from the present case. There, in the complete specification 
the rioga claimed were not mentioned at all in the provisional specification. 
In the present case nothing was mentioned in the full specification that 
was not also mentioned in the provisional. The only difference was the 
addition of another way of working the apparatus in which the same 
result could be produced. The nature and the character of the invention 
were described the same in both specifications. 

The LORD CHANCELLOR: In his judgment, Mr. Justice Byles gaid : 
' But the office of the provisional specification is only to describe generally 
and fairly the nature of the invention, and not to enter into all the minute 
details as to the manner in which the invention is to becarried out ; other- 
wise the provisional specification must be as full as the complete specif- 
cation, and drawn with as much care and deliberation. Indeed. the 
statute itself indicates this distinction ¡between [the provisional and the 
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final specification, for it calls the latter the complete specification, implying | was kept in a state o quiescence. 


that the former is or may legally be, in some respects, executory and 
incomplete. Moreover, it enacts that the provisional specification is to 
describe the naturc of the invention, and no more ; but when the statute 
comes to speak of the complete specification its language is altogether 
different. It enacts that the complete specification shall describe not only 
the nature of the invention, but also the manner in which it shall be per- 
formed, and not only describe, but particularly ascertain it." It was tbat 
last sentence that I have read this passage for to the court, for it seems to 
me all important. 

Mr. MOULTON submitted that Kellner was not by his provisional 
specification limited to a particular form of moving bell, and it could not 
be au unfair development of a moving bell to move the bottom and keep 
the bell still. He contended that the method in which the plaintiffs’ 
invention was to be performed as described in the complete specification 
had, in fact, been so described in the provisional specification. 

The LORD CHANCELLOR: There, at present, I am not with you. I 
should like you to read now the judgments of the courts below. 

Mr. MOULTON then read the judgments given by Mr. Justice Bigham 
and the Lords Justices in the Court of Appeal. 

The LORD CHANCELLOR : As I before pointed out in the provisional 
you claimed one thing, and you made your complete specification eo large 
that it included something that was not in the provisional specification at 
all. What have you to say on the second point—that of infringement 

Lord MORRIS: If Kellner’s patent of 1894—the one sued on—can bs 
shown to be invalid, the second question as to infringement does not arise. 

Mr. MOULTON replied : In that case the discussion on infringement no 
doubt would be academical merely ; but he desired to go through the 
evidence given at the trial before concluding his argument. 

The LORD CHANCELLOR :, In order to support what proposition ? 

Mr. MOULTON replied he desired to refer to the evidence witlr a view 
of showing that there was absolutely no difference in the effect produced 
by moving the mercury under the chamber and moving the chamber over 
the mercury. The learned counsel, having referred at some length to the 
evidence given by Lord Kelvin and other witnesses on this point, submitted 
that the invention described and claimed in the complete specification was 
not larger than or different from the invention described in the provisional 
specification, which was valid and properly the subject matter of a patent. 
Ia conclusion, he repeated the reasons given in the judgments delivered by 
Mr. Justice Bigham and Lord Justice Vaughan Williams as those: upon 
which this appeal saould be allowed. 

Yesterday (Thursday) the arguments were continued, and 

Mr. BOUSFIELD said their lordsh:ps wo1ld remember that there were 
thras chief mittera at issu». Tho respoadents alleged that the specifica- 
tions were imperfect, insufficieat, ambigious and misleading ; that gave 
rise to the secoad question of disconformity ; and third, there was a ques- 
tion of infringement. Mr. Justice Bigham and the Master of the Rolls 
and Lord Justice Vaughan Williams held, although deciding against the 
appellants, that Kellner's invention was a good, novel, and useful patent; 
Lord Justice Rigby on this point, although in favour of the respondents, 
also differed from the Master of the Rolls. Mr. Justice Bigham and Lord 
Justice Vaughan Williams held, on the second question, that the modifica- 
tion in the working of the apparatus as stated in the complete specifica- 
tion was within the provisional specification ; while the Master of the 
Rolls and Lord Justice Rigby took a different view. Then, on the queation 
of infringement— 

The LORD CHANCELLOR: Is that question substantially in issue ? 

Mr. BOUSFIELD said it certainly was. At ono staze this question for 
a time was shelved, but before this House it would be necessary to consider 
and decide it. He desired to take for his text, on which to argue, a passage 
from the judgment of the Master of the Rolls, as giving very c'early the 
definition of the appellants’ patents. The Master of the Rolls said: “I 
pass now to consider the first point which arises in this case, and that is 
the nature of Kellner's invention as disclosed in his provisional specifica- 
tion. The invention is for an improved apparatus. The reil nature of 
that invention is, in my opinion, quite clear. It is an apparatus for moving 
an open-mouthed vessel containing an electrified solution of salt over a 
stationary layer of mercury covered with fresh water. Tho vessel is to b» 
moved in such a way that the electrified salt solution shall be in contact 
with part of the mercury for a time, and then be shifted to another part, 
whilst the mercury firat acted upon by the salt water, and converted iato 

an amalgam of mercury and sodium, shall b2 brought into contact with 
тоз fresh water, so as to decompose the amalgam into marcury ani soda 
in solution. That was Kellner's invention, aul, вэ far as I can judge, it 
was novel and useful." 

The LORD CHANCELLOR: The real issue betwe2n the parties арраагз 
to me to be this. Do the words “stationary mercury cithode” in the 
specification mean a stationary cithode composed of mercury, ie, а 
s'ationary mercurial cathode or a cathode composed of stationary mercury! 
The Master of the Rolls took the view that the worl stationary referred 
to the vessel in which the cathode was contained. So far you will, 1 take 
it, accept his definition; but you will contend that the Master of the Rolls 
was wrong when he went on to say tha* one of the essential features of 
Kellner’s invention was the keeping of the mercury as quiet as poss:ble 
consistently with moving the bells of salt water over its surface. 

Mr. BOUSFIELD replied in the affirmative, and said the specification 
spoke of “flowing” mercurial cathode. He desired to explain the method 
employed by Castner by which the mercury was kept stirred up, whereas 
in Kellner's the process was one of quiescence. ‘The Court of Appeal 
treated this question as purely academical, and viewed it from a jurist’s 
and not a scientific standpoint. The cathode which, he contended, had 
not necessarily a relation to the vessel that contained it, was the medium 
through which the electric current passed, but that cathode, as far as 
mechanism could produce it, was kept perfectly still. The vessel that 
contained it might be whirled round, but the cathode, as far as possible, 


Kellner wanted to keep the mercury 
as stil as possible during the operation. He brought the mercury 
into "contact" with the bells, which just dipped into the fluid. 
Thus it would be seen that the modus operandi of his apparatus 
depended on allowing the mercury to remain at rest within 
iis containing vessel. By the motion of the bell the mercury was 
alternately brought into contact with a salt solution and with water 
surrounding the bell. Castner did not move any part of the bell, but he 
had a stirrer, shaped like a screw propeller, for the express purpose of 
stirring up the mercury in order to obtain a uniform ricbness of sodium. 
This result could also be obtained if the cell were kept stationary and the 
containing vessel moved from the bottom about the bell  Objection was 
taken that the plaintiffs did not use Kellner's apparatus, but there was 
nothing in that objection, for they used a rocking apparatus instead as being 
more convenient. Hethen referred to Lord Kelvin's evidence in support of 
his contention that there was no practical difference between a “ to-and-fro " 
and a “rotatory ” motion of the mercurial cathode. On the objection that the 
complete specification went so much farther than the provisional specificá- 
tion as to describe a different invention from the one described in that 
document, he cited a passage from the judgment of Lord Justice Lindley 
(as he then was“, given in Сада and Mason r. Mayor, &c., of Man- 
chester,” 9 R. P. C., at p. 526, where he said, “ Although it is quite true, 
as observed by Sir H. Davey and Mr. Carpmael, that the object of the 
patent [an improvement in gasometera] being old the patentee must ba 
tied down to the modes of obtaining that object described and claimed by 
bim, it is, in my opinion, wrong in point of law, even in cases of thia kind, 
to tie him down to the particular methods shown in the provisional 
specification. But it is only by so tying him down that his patent can be 
held bad for want of conformity. Even under the present law the court 
may be driven to hold a patent invalid on the ground that the invention 
de:cribed and claimed in a complete specification is not the same аз that 
provisionally protected. . . . If a case is on the border line, the patent 
ought to be held good rather than bad.“ 

The learned counsel was about to argue the third issue when their 
lordships intimated they did not desire to hear the question of infriuge- 
ment at that stage in the proceedings. 

Mr. TERRELL, Q.C., for the respondents, then addressed their lordships. 
After Mr. Terrell came Mr. ASTBURY, Q.C., on. the same same side, who 
bad not concluded his argument when the Court adjourned until Monday. 


Bulstrode and Others v. Julius Sax and Co. (Ltd.) 


In the Queen's Bench Division, on Friday last, before the Lord Chief- 
Justice and a special jury, an action was heard, brought by Edward 
Bulstrode, Thomas Wilson, Emil Bahter, Wm. Krause, and John Plumb 
(carrying on business under the style of the Saxon Electrical Engineering 
Co.), to recover damages from Julius Sax and Co. (Ltd.) for libel. Defendants 
admitted publication, and the jury was asked to assess damages. 

Mr. RAWLINSON, Q.C., for the plaintiffs, said the five plaintiffs were, 
previously to July of last year, in the employment of Julius Sax and Co. 
and afterwards of Julius Sax and Co. (Ltd ). Mr. Bulstrode had been in 
the employ of the company for 20 years, and the other plaintiffs also held 
positions in the old firm. Towards July last year it became clear that the 
old company would not be able to continue their business for long, and at 
the beginning of August plaintiffa made up their minds tha* in case anything 
happened to the old firm they would set up on their own account as electrical 
engineers. The company were in difficulties,and sold their business to Mr. H. 
M. Salmony, who practically had formed a new company, which took over the 
business At the beginning of August Mr. Salmony, who was in negotia- 
tion for the purchase of the business, approached plaintiffs with a view of 
their staying on in his employment, but these negotiations fell through, 
and on August 12 plaintiffs gave notice to leave. Oa August 19, their 
notice having expired, the company put up a notice saying they had gone 
into voluntary liquidation and all the employés of the company might 
consider themselves dismissed. The plaintiffs then sent а circular t> various 
persons they knew in business stating that the firm of Julius 
Sax and Co. (Ltd.) having gone into voluntary liquidation, they 
(plaintiffs), who had been the heads of certain departments of the old com- 
pany's business, had formed themselves into a syndicate to carry on the 
busine:s of electrical engineers and electric light contractors, 
assisted by several other of the late employés of the old company. Ou 
September 4 defendants published a circular letter (which was the libel 
complaine of) to the effect that it had come to their knowledge that 
certain discharged employ¢s of the firm had sent out to the company's 
customers a circular contaiaiag misleading statements which might possibly 
be injurious ; that the matter had been placed in the hands of their soli- 
citors, who would take steps to put an effective stop to such statements ; 
thas the firm of Julius Sax and Co, which had been established for 50 
years, was recently reconstruct2 with a view of introducing ad:litional 
working capital and more rigorously prosecuting the business, which would 
b2 carried on as theretofore, while the services of such of the former staff 
who hai proved themselves capable and competent had been retained. On 
behalf of plaintiffs, Mr. Rawlinsoo submitted that that circular suggested 
tha; plaintiffs were dischargad, that they had made misstatements, and 
were incompetent, ап і that defendants did not think it right to retain 
their services. Plaintiffs had failed to obtain an apology. 

For the defence, Mr. H. M. SALMONY said he negotiated for buying the 
business of the old firm, and ultimately did so by an agreement of July 27, 
1893. He re-sold it on August 21, and it was still carried on as Julius 
Sax and Co. (Ltd.). He bad had many consultations with Mr. Bulstrode 
about the purchasing of the business, and told him he was going to form a 
company to take over the business and carry it on just as it was before. 
He had an interview with Mr. Bulstrode about his staying on, but they 
could not come to terms. The question of offering an apology to plaintiffs 
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was left in his solicitors’ hands. Evidence was also given by Mr. Arbuth- | Dobell v. Marshall and Another. 


not, manging director of the defendant company. ; This case came before Mr. Justice Lawrance and a special jury in the 
Mr. RUFUS ISAACS, Q.C., said the plaintiff Bulstrode had no possible Queen's Bench Division on Tuesday, and was an action to recover £90 for 


justification for using the list of defendants’ customers in sending out his | arrears of salary from June 9 to October 13, 1899, and also damages for 
circulars. The retort of the defendants was, under the circumstances, wrongful dismissal. 
perfectly reasonable, as he had imputed in the circular what was not the It appeared that plaintiff, an electrical engineer, was interested in some 
fact, namely, that the company was defunct. Again, the name of plaintiffs patents for obtaining electric energy direct from coal. He assigned the 
company was extremely similar to that of defendant company, and he | patents direct to the defendants, in whose employment he was for some 
thought Mr. Bulstrode had some idea that by means of his circular he was years, and a syndicate was formed, and plaintiff was paid £5 a week and 
going to get the benefit of Julius Sax and Co.’s business This was а war | employed his time in experimenting with a view to bringing the invention 
of circulara, and while defendants had sent out a circular which could | to perfection. The experiments, however, were interrupted between the 
not be justified, he submitted that plaintiffs had done exactly the same | gates mentioned, the plaintiff receiving no salary. In October more money 
thing. . . s | was obtained and а fresh arrangement made oy which plaintiff waa to 
Mr. RAWLINSON said there was no evidence of this imputation about | receive a salary of £7 a week and 5,000 shares in a syndicate or company 
the list of customers or similarity of name, and if the plaintiffs had done | tobeformed. He proceeded with the experiments until the end of October 
the defendants any wrong in these regards, the defendants could bring an | when he was sent an agreement to sign which contained terms different 
action against them now, and it was a'so open to defendants to be counter- | from those which had been previously arranged. Plaintiff declined to 
claimed in the present action. sign and was shortly afterwards dismissed at а week's notice, and now 


_ In summing up, the LORD CHIEF-JUSTICE said in this case the libel | claimed damages for wrongful dismissal. The syndicate was a failure, and 
is not denied, and it is not pleaded that there is justification. In consider- | was wound up on April 21, 1899. 


ing the point of damages, the jury are entitled to take into account the Mr. TINDAL ATKINSON, Q.C., for defendante, said that during the 
circumstances of the case, and the conduct, not only of the defendants, but period for which shares and salary were claimed the plaintiff was not 
of the plaintiffs also, and to what extent the plaintiffs conduct may have conducting experiments at all. The money in the hands of the syndicate 


suggested that which is here complained of as libel, especially in relation to | hed given out. Defendants denied employing plaintiff for a fixed term. 
what amount of damages the plaintiffs were entitled to get. In actions for The jury returned a verdict for defendants. 


libel — and often in cases of most serious libel, too—it is impossible for plain- 
tiffs to prove pecuniary loss, but damages may be given although not a 
farthing of pecuniary loss is proved. In this case plaintiffs had been for a 
nuinber of years in the employ of the original firm, of Julius Sax and Co. P ARLI AMENTARY INTELLIGENCE. 
During a portion of this time that firm, it was admitted, was not ina 
healthy financial condition, and Mr. H. M. Salmony came forward to bu 

the whole business, wind up the old company and form a new 5 MANCHESTER AN D LIVERPOOL EXPRESS RAILWAY. 
With this object the old company went into voluntary liquidation in The Select Committee of the House of Commons, over which Sir John 
July, 1899, and. Mr. Salmony entered into a contract to buy, for £3,000, | Kennaway presides, on May 5 began the consideration of the bill of the 
all the assets of the old company, which shortly afterwards disappeared | Manchester and Liverpool Express Railway Co., by which power is sought 
from existence. Then the new company was registered. This being the | to incorporate a company for the construction of an electric railway on 
state of affairs the five plaintiffs met together for a perfectly legitimate | the mono rail system between Manchester and Liverpool. It is iatended 
purpose to co-operate to form a new firm and to carry on the same kind | torun one-car trains at a speed of 110 or 12) miles an hour. Petitions 
of business which they had assisted in carrying on whilst employés of the | against the bill were lodged by the Cheshire Lines Committee, the Linca- 
old firm of Julius Sax and Co. This they had a perfect right todo. They gave | shire and Yorkshire Railway Co., the London and North- Western Railway 
notice to determine their service with the old company, and it was, there- | Co., the Corporation of Salford, and others. : 

fore, untrue that they were discharged by the old company, and this is a Mr. BALFOUR BROWNE, Q.C., for the promoters, said the proposed 
moat important point to bear in mind in this action. The defendants did | railway would begin almost in the centre of Manchester, and terminate in 
not justify that statement and it was not true that any of these five | the centre of Liverpool. There would be no intermediate stations, and it 
persons were discharged employés of the old company. The five | was only proposed to run express trains for passengers between the two 
plaintiffs thereupon issued a circular, and it would be for a jury | towns, во that there would be no competition with the other railway com- 
to decide how far that circular went, not to justify, but to palliate | panies as to the local or goods traffic. There was a growing feeling in favour 
the libel complained of. Defendants complained that this circular | of rapid transit, but it was agreed that the limit of speci in the present 
was calculated to do injury, not to the old company, which was | system of railways had been almost reached. Electric traction had, how- 
not in existence, but to the new company, which had taken over the | ever, opened up a new field and offered great advantages compared with 
business and goodwill of the old, and he (the Lord Chief-Justice; held that | steam traction. Оа the ordinary railway the cars and the locomotive were 
however the wording of the circular might have been arranged, the | only kept on the way by comparatively small flanges on the inner tire, and 
same amount of injury might have been done to the new company. | the centre of gravity was far above the wheel base. In 1891 two Con- 
But the plaintiffs had a perfect right to form themselves into a syndi- | tinental engineers were able to obtain a speed of 150 miles an hour on & 
cate to carry on a similar businese, and the language used in their | railway from Vienna to Budapest, constructed on the present syatem ; but 
circular was literally true. Again, the defendant company were perfectly | to allow that speed the line had to be perfectly rigid, and the cost of con- 
justified, within certain lines, in counteractiog any injurious impression | truction was practically prohibitive. Mr. Behr, the originator of the new 
. which such a circular might have created, so long as the lines of such | system, had for many years considered that to obtain great speed a change 
circular were the lines of truth. But instead of this a circular was distri- | would have to be made in the construction of the permanent way and 
buted which contained statements that were untrue. The new firmof | carriages, and he was the firat to bring into vogue the mono-rail 
Julius Sax and Co. (Ltd.) did not discharge the plaintiffs. The | system, which would be that adopted in the propored undertaking. 
statements made by the plaintifs in their circular were not | A single rail was laid on the top of trestles about 4ft. high, оп 
misstatements but were true statements, and the announcement made | which the weight of the car was carried. Below the top rail were 
by defendants that the matter has been placed in the hands of our soli- | two guiding rails, which bore the lateral pressure when the car was 
citora, who will take steps to put an effective stop to such statements” | rounding a curve. In 1886 a line was constructed on this principle from 
was calculated to injure the new firm legitimately formed by the plaintiffs. | List wel to Ballybunnian, in Ireland, on which steam locomotives were 
If the defendants’ contention that an improper use had been made of the | used. It had been proved that curves of 54{t. radius could be safely 
list of the old firm's customers, or by the use of the word Saxon in | rounded at considerable speed. The trestles would be of steel and bolted 
connection with the title of the plaintiff's new firm, then the defendants | into sleepers. The motors would be carried under the lower part of the 
had, and have still, their remedy against the plaintiffs. When the | car, and the centre of gravity would be 14in. below the top rail, making 
jury had given such damages as they thought right to the | derailment absolutely impossible. Ths centrifugal force was met ог taken 
plaintiffs, it was stil open to defendants, if апу legal wrong | up by pressure on the guide rails. Trials were made in Brussels in 1887 
had been done to tbem, either by the use of this list or by the | which demonstrated that the system was practically successful. A rosd 
use of the word “Saxon” to take such action as they might be | 3 miles long was laid in the exhibition grounds, 75 per cent. of which 
advised to take. The most vicious part of the libel was, however, that | consisted of curves, and, with only 500 nr. of electricity, a speed of 
part of defendants’ circular which notified that “the business will be | 85 miles an hour was at'ained without difficulty. The car on that 
carried on precisely as heretofore by a thoroughly competent staff, and | occasion weighed 70 ton, but it was proposed on the new 
under the guidance of well-known electricians, while, at the same time, | railway to construct cars of а weight, inclujing motor, of 
the services of such of the former staff as have proved themselves capable | 45 tons, which they considered would be quite sufficient, А special 
aud competent have been retained,” and, further, “in order to prevent | commission appointed by the Belgian Government had thoroughly tested 
servants, whose services we have not thought it right, in the interests of | the line at Brussels, and the chief engineer ef the S:ate railways would 
the company, to retain, from prejudicing our customers, we think it is | inform them that it would be quite possible to attain a speed of 120 miles 
only necessary to call your attention to the above facts.” Here it was | an hour with perfect safety. Tais immunity from risk was one of the 
undoubtedly intended to convey that the new company had got rid of the | special advantages of the new system. Following a lecture delivered by 
riff-raff employés of the old company, only retaining the competent and | Mr. Behr to the Chamber of Commerce of Liverpool in 1899, a committee 
capable inen ; therefore the men (the plaintiffs) who are sending out the | of investigation was appointed and a company formed to promote the con- 
circular calling attention to the establishment of the new syndicate are | struction of a railway on the new system between Manchester aud Liver- 
incompetent aud incapable. He (the Lord Chief-Justiee) need not point | pool. ‘The electric power station would be at Warrington, and the electric 
out that such statements were not justified. Therefore the plaintiffs are | current would be carried by condui's along the line. At the transformers 
entitled to such damages, as, taking into consideration the action of both | the voltage would be reduced from probably 10,000 to 500 er 60). The 


partiea, the jury might consider adequate. electricity would then pass along the guide raila to be taken up by the guide 
The jury returned a verdict for plaintiffs for £250— £50 for each of the | rails and conveyed to the motor in the car. The length of the line, which 
plaintitfs—for which judgment was entered. would be double—an up and down line—was 34 miles 4 furlonga 5 chains, 


It transpired that defendan's had paid £10 into court as sufficient to | and the cost was estimated at £1,750,000, of which £401,600 was 
meet the plaintiffs’ claim, get duwn for land and buildings. This did not include the equip- 
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ment. The capital proposed to be authorised was £2,000,000 in 
ordinary shares and £660,000 in debentures. With the consent of the 
authorities of the House, the engineers proposed to show the Committee a 
model of thetrainat work. As to the danger of collision, there would bea 
separate up and down line without junctions, stopping places, or level 
crossings, and the only possible danger was of one car overtaking another 
on the road. Ву a system of automatic “lock and block" signalling this 
danger would be avoided, as the signal would be reproduced in view of the 
engineer travelling on the car. The working of the railway would be 
much cheaper than on an ordinary railway, the experience of the Overhead 
Railway at Liverpool and the City and South London Electric Railway 
proving that the cost of electric traction was Is. 3d. or 1s. 4d. per train 
mile, as compared with 2s, 9d. to 3s. 3d. cost of steam traction on the 
Great Western and London and North Western railways. On the pro- 
posed railway they expected to run at the rate of 110 miles an hour, 
covering the distance between Manchester and Liverpool in 20min., and 
they would have a 10-minute service. As to the prospects of the company, 
at the present time there were on the various railways 4,500 passengers 
daily, and with increased speed and frequent services they considered the 
number would largely increase. They calculated that assuming their 
estimates of cost were correct they would be able to pay 5 per cent. on the 
share capital of the company. Counsel then dealt with the opposition to 
the bill, and concluded by calling 

Mr. HAWKSHAW, C.E., vice-president of the Institution of Civil 
Engineers, and joint eogineer with Mr. Behr in laying out the proposed line, 
who said the line began at Deansgate, Manchester, and terminated at the 
Bluecoat school in Liverpool. The construction of the line presented no 
engineering difficulties, and the estimate of the cost was ample. Taking 
into consideration the construction of the railway, he did not think there 
would be any danger of derailment in rounding sharp curves even at the 
speed of 110 miles an hour. The absence of points and crossings 
diminished many of the sources of danger on ordinary railways. 

Mr. F. BEHR, the originator of the system, and the joint engineer of 
the proposed line, said he had for 14 years considered the development 
of the mono-rail system for electric traction, and he and his co-workers 
had spent £200,000 in experiments. Under the present system of double 
rails it would, in his opinion, be impcs-ible to get a high speed owing to 
the presence of points, level crossings and signals. He had arrived at the 
conclusion that the maximum of speed had been attained on the existing 
railways—60 miles an hour ; and that it was impossible toapply electricity 
to double rails with any hope of very high epeed. From his experience 
of the trials at Brussels, upon which £60,000 had been expended, he 
thought that on a properly constructed line on his system, it would be 
possible to attain a speed of 110 or 120 miles an hour. In this experi- 
ment they reached 83 miles per hour, but the line was only three miles 
in length. The experiment had excited во much interest that the Belgian 
Government had appointed a cominission to-inquire into the subject. He 
had brought the question under the notice of commercial men at Liver- 
pool and Manchester, and the result was the formation of a committee, 
who reported that the eystem had stood as severe a test as any new in- 
vention could be put to short of practical application on & commercial 
scale, and that it was possible, without extra risk, to reduce the period of 
travelling between Manchester and Liverpool to 20 minutes. They further 
reported that if the terminal stations could be arranged near the er- 
changes there would be a large increase of traffic. He had selected Liver- 
pool and Manchester because they are just at the right distance to prove 
the commercial value of his scheme. As this district was chosen for the 
experiment of the two-rail system, he thought it desirable it should be 
selected for the experiment of the mono- rail system. They proposed an 
improved communication. The express service between the two towns 
was as well done as it could be, but it was done at the expense of the local 


eervice. At present the goods traffic was neglected, and the docks were 


greatly congested. All the cars would be double-flanged. As to the 
danger of collision, electrical brakes could be made to act even at a high 
speed ; and he had invented an air brake which would reduce the speed of 
a train going at the highest spsed. The danger of derailment would be 
very much reduced by the absence of points and level crossings. The 
dangers of an ordinary train were derailment (which on his syetem was 
impossible) and collision (which on his system was very improbable). The 
signals under his system were reproduced before the eyes of the conductor, 
and it was very unlikely that any collie ion could occur. So by his system 
he decreased many of the dangers and increased the general safety. 
Witness described the route of the proposed line, which, commencing at 
Deansgate, Manchester, proceeded almost parallel with the lines of the 
Cheshire Lines Committee to Liverpool. He had made a deviation 
at Liverpool to meet the wishes of the Lancashire and Yorkshire 
Railway Co. and the Mersey Docks and Harbour Board. His pro- 
posal was to start a carriage with €4 passengers, propel it to Liverpool 
at a high speed, and fo!low it every 10 minutes by a second carriage over 
the same route, the only danger of a collision being a breakdown in the 
signalling or in the power to stop. In that way the service would be 
twice as quick and three times as jrequent as ut present. 

Mr. S. POPE, Q.C., for the opponents of the measure : Do you suppose 
that everybody wants to be shot through the air at 100 miles an hour! — 
I have travelled at the rate of 90 miles on my own line at Brussels, and 
I did not feel any different sensat/on to that I experience when I travel in 
any crdinary express train. 

When jou were dealing with the possibility of some wicked boy or of 
some member cf the puulic putting an obstruction on your line, you said 
that the existence of a line heavily charged with electricity would be such 
а colossal danger, that no one will be likely to go near enough to put a 
stone on the line. What would be the damage if he did? It ia obvious 
that unless he knows where the current is and is technically informed of 
the danger, he would run great risks from two sources—the electric cur- 
rent and a train travelling at 110 miles an hour rushing suddenly upon 


him, 


What voltage do you propose to use ?—The Board of Trade will settle 
that ultimately, but if I could get all I want, which I very much doubt, 
it would be 1,000 volta. | 

Let us consider what you are really asking. Таке Salford. Do you 
expect that the municipality of Salford can see that colossal danger carried 
through their borough without remonstrance !—In the case of Salford, 
this colossal danger is carried on a viaduct without steps, the lowest part 
of which is 24ft. hign and tbe highest 60ft., so that in order to be affected 
by it a person would have to be a really clever acrobat. 

You admit, I presume, that the presence of this electric current and of 
a train rushing through the air at 110 miles an hour would constitute a real 
danger unless care was taken by the public ? —Yes, but in exactly the same 
way that every existing electric railway must be a source of danger. 

Concluding his evidence, Mr. BEHR said he had estimated the passenger 
traffic quite irrespective of the number of people carried at present. He 
estimated that 7,500 passengers would be carried daily. That was not a 
large estimate for a population of nearly 2,000,000. In his opinion, in 
the end, when the people get accustomed to travelling, they would not be 
able to carry all the people with the service they now proposed, and 
many would have to go by the present train service. As a proof of 
this he could give the figures of the Liverpool Overhead Railway. In 
the old times about 2,000,000 of people travelled by the omnibus 
service ; in 1895, the first year of the railway, 5,000,000 of passengera were 
carried, and last year the number had risen to 10,000,000. Taking the 
present traffic, he estimated the revenue would be sufficient to pay 
interest at 5 per cent. on the ordinary share capital. Electric traction, 
carried out on the system of light and frequent trains, was much 
cheaper than steam traction. He had put down 50 per cent. of the 
receipts for the expenses, but he believed the cost would be nothing like 
that amount. In his opinion, this railway would cause such a relief of 
the through traffic that the other railway companies would not suffer, and 
they would be able to give extra facilities to their goods and local traffic. 
He thought everything had been done to test the invention which could be 
done without Parliamentary authority. 

The LORD MAYOR OF MANCHESTER (Mr. Thomas Briggs) said he 
was of opinion that greater dispatch was necessary in the traffic between 
the two towns, especially in the cot'on trade. The time taken by the 
exprees train was 45min., and if this could be reduced to 20min., and the 
number of trains increased, there would be certainly a large increase in the 
Passenger traffic. 

Мг. К. E. COOPER, C. E., said he had had large experience in railway 
works and had examined the plans of the proposed railway and the details 
of the construction of both the permanent way and the cars. He con- 
sidered the proposal feasible. The line would convey passengers with 
perfect safety at a high rate of speed. The electric traction offered many 
advantages over the steam railway. The ordinary locomotive had to carry 
its own fuel, which the electric car had not. On an American railway, 
between Buffalo and New York, the Empire State Express had attained a 
speed of 70 miles an hour, but this was quite exceptional. He knew the 
Budapest railway, which was nearly straight, an advantage that could not 
be obtained in England. The benefit of the mono-rail system over the 
double-rail was that on going round a sharp curve at high speed the outer 
rail on the double.rail system would have to be raised to overcome 
centrifugal force. Neither of these disadvantages applied to the mono- 
rail system, By the present system a epeed of over 60 miles an hour was 
commercially impossib'e. The new line seemed to him to offer a more 
than ample reserve of safety. He had examined the estimates which had 
been submitted by the promoters, which he considered were sufficient. 

M. ERNEST GERARD, engineer-in-chief of the State Railways of 
Belgium, gave evidence of the results on the experimental line near Brussels. 
This line was three miles long in the shape of an ellipse, and 75 per cent. of 
the line consisted of curves. In his opinion the proposed line avoided 
the danger of derailment and would give greater safety than the 
ordinary permanent way. The weight of the carriage at Brussels 
was nearly 72 tons, but with a carriage properly constructed 
the weight could be largely reduced and the speed very much 
increased. In his opinion, a speed of 100 to 110 miles an hour could be 
easily and safely attained. The present Belgian Government did not 
consider it expedient to incur the expense of railways on Mr. Behr's plan 
to extend the present railway system. It was, however, quite possible 
that another Government might have a different opinion. At Brussels the 
highest speed attained was 91 kilometres an hour. After travelling 
through the circle once it was not possible to attain the maximum speed 
on account of want of power and the somewhat sharp curves. At certain 
points he had himself observed a speed of 120 kilometres. 

Mr. F. C. Dawson F. C. Dawson and Co., Liverpool), Mr. J. H. Mac- 
millan (managing director of Messrs. Sales, Schwabe and Co., Manchester), 
Col. Robert Bridgford (J. R. Bridgford and Son), and Sir W. H. Bailey 
(W. H. Bailey and Co., Salford) spoke of the strong desire in the «district 
that the scheme should be carried out. 

Sir W. H. PREECE said he had carefully studied the plans of the pro- 
posed railway which was to be worked hy electricity on the mono-rail 
system. It was proposed to have a generating station at Warrington, 
almost at the centre of the line, and a most convenient place for coal and 
water, The current would be generated on the high-tension multi-phase 
principle at Warrington and there transmitted by transformers located along 
the Ine. The correct term for the system proposed is rather tri- 
phase, because it consists in transmitting from Warrington to each end 
of the line three alternating currents following each other in succes- 
sion. The advantage is that these three currents following each 
other prevent any external disturbance. That syatem of distribution was 
eminently suitable for the purpose. They had ample experience of 
working it in America, in Switzerland, and ia Dublin. The cable would 
carry 2,000 н.р. and would be laid about two or three feet below the 
surface, In the case of viaducts it would be in iron troughs built into the 
viaduct. After the current got to the transformers it would be trans- 
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formed into a current of very much less pressure. At intervals of three 
or four miles along the line there would be sub-stations. These sub- 
stations would be brick-lined pits in the ground. In these sub-stations 
would be placed transformers which would either be fixed traus- 
formers, transforming the voltage from 10,000 to 1,000 or may 
be rotary transformers, transferring the tri-phase currents into 
continuous currents. The transforming would be done by induc- 
tion, and the currents so transformed and reduced in pressure 
would be picked up by the train to actuate the motors. If the line was 
properly constructed, and the conditious of the Board of Trade complied 
with, there could be no danger to human life. There would be no inter- 
ference with the electrical signals of any other railway. They were now 
working a section of the Metropolitan Railway where there were delicate 
electrical signals at work, and there was absolutely no disturbance from 
.the currents of that line. In this scheme the weight of the electric train 
proposed to be run would be about 45 tons, and the speed 110 miles an 
hour. To attain that speed as soon as possible there would be a 
down gradient from the stations at each end. The departure from a 
station would be downhill, and the approach to the station would 
be uphill, That aided very much in the acceleration of the 
train, and enabled the high speed to be kept up till nearly the end. 
Electric trac'ion had two merit: over steam or locomotive practice. The 
firat great merit is that you can at once apply through your motora the 
absolute maximum power required to produce a certain acceleration. They 
could at once apply, if needed, either at Liverpool or Manchester, at the 
starting of the train 2,000 n.r. The second was that the electric motor 
is à constant application of force. The wheel bites the ra] with a constant 
grip so long as your current is on. With a locomotive the grip is recipro- 
cating, or rather it is variable. The grip is not constant, that is why the 
driving wheels slip. Witness gave an interesting illustration of thia fact. 
On the Metropolitan District Railway, he stated, on the line between 
Earl's Court and High-street, Kensington, there happens to be a very 
awkward incline of 1 in 43. We selected that length for the preliminary 
test because it contained that awkward gradient. Our train weighed 180 
tons. We weighted it up with pig iron to 220 tons, representing a train 
.carı yivog 800 passengers. The locomotive people were rather anxious to 
try their locomotive against an electric motor. The locomotive weighing 
50 tons was attached to the train, which thus weighed 270 tons. We went 
on this incline and stopped. We shut off our curreat and then asked the 
locomotive authorities to put on their steam. They did. The wheels 
slipped, but the train did not move. They could not move the train. So 
our turn came. The current was put on, the train walked up nicely with 
the 220 tons plus the locomotive of 50 tons. ‘Then, to show the power 
we had on this incline, we set the two against each other. The locomotive 
was put in opposition. So the electric motor had not only to take its 220 
tons, but it had to work against all the power the steam could bring 
against it. We walked up. Electricity was victorious. 

Continuing, WITNESS said one of the great advantages of electric 
traction was that you could generate the power at a central station and 
with the greatest possible economy. If the proposed train was run 
throughout the day at a 10 minutes’ interval there would be a very 
constant load; and with constant loads and large stations they could 
produce the power at the cheapest possible rate. He was quite sure it 
was perfectly possible to attain the high speed desired. There was certainly 
no electrical risk, and he could not see any mechanical risk. The question of 
brakes was one to which he had given considerable attention. It was very 
difficult to give an opinion because they had no experience of brakes on 
trains going at the rate of 110 miles an hour. The experience of aic brakes 
did not extend beyond a speed of 70 miles an hour. IIow the brake would 
act at 110 miles an hour was a question of experience and not of opinion. 
He certainly thought it possible, as Mr. Behr proposed, to throw out 
louvres or shutters in front of the train to increase the air resistance. In 
his opinion they would be able to stop a train geing at 110 miles an 
hour in 1,500 yards. An electric brake was possible. It was theo- 
retically easy to apply the current on a brake, but that of 
course was а thing which was quite the subject of experiment. 
As to the signalling there would be no need for any signals 
except at Manchester, Warrington and Liverpool, which would be on the 
lock-and-block system of automatic signalling. On the line everything 
would be done by electricity : the signals would be raised, the switches 
worked, and everything done by the current. Then they could auto- 
matically, if necessary, have a section of the line without any current at all, 
so that if a train passed its signals it could not move. By that means he 
thought security would be inade more secure. There would also be along 
the line—from end to end —a telephone circuit which would give the driver 
of the train the power at any time to communicate with Warrington, or 
Manchester or Liverpool. And it was possible, and even easy, to give the 
driver, by wireless telegraphy, the means of communicating to his two 
terminal stations froin any point of the line when he was in motion. 

Mr. BALFOUR BROWNE: Apart from wireless telegraphy it is 
possible to telegraph from trains in motion at the present time by 
induction ' — That is what I mean by wireless telegraphy. People seem to 
imagine that whenever they hear the word “ wireless " telegraphy that it is 
the Marconi system. Wireless telegraphy existed as a practical thing long 
before Hertzian waves were heard of, and long before Mr. Marconi came to 
this country. We at the Post Office have for the last 18 years (since 1882) 
been working very carefully and very assiduously on that very subject. 

WITNESS proceeded to deal with the estimate of working expenses. 
Taking the trains as running every 10 minutes in the morning and night, 
and every quarter-of-an-hour during the middle of the day, the car mileage 
would be 1,500,000 miles a year. He estimated the cost of locomotive 
power would be 5˙57d. per car mile, and the total cost of working 11°97d. 
per car mile. These estimates were based on a car mileage of 1,500,000 
miles a year, and on the assumption that the energy required from the 
the generating station per car mile would be 7-5 kilowatts. Witness gave 


a long and detailed statement of the connection between horse-horse 
and currents and the construction of motore. At 110 miles an hour the 
driving wheel would have to go at the rate of 750 re-olutions per minute. 
These revolutions were well within the margin of safety. There are 
many machines at work, working up to 10,000ft. per minute, and Parsons’ 
and Laval's steam turbines work at 50,000 revs. per minute. 

In cross-examination by Mr. Woreley-Taylor, Q.C., WITNESS said 
the greatest speed got by electric traction had been 85 miles an hour, on 
the experimental line at Brussels. He believed they had got to 60 or 70 
miles in America, but the highest speed he had known in his experiencs 
was 39 miles an hour on the Metropolitan line. | 

Mr. S. B. COTTRELL, who attended in pursuance of an order of the 
Speaker, said he was engineer and general manager of the Liverpool Over- 
head Railway. That railway was about 64 miles long and was carried 
al ng the whole dock front of Liverpool and Bootle. He had been a mem- 
ber of the sub-committee appointed to enquire into the feasibility of the 
present proposal, and in his opinion by the mono rail system the risk of 
derailment was overcome, and a much higher rate of speed could be secured 
than was possible on the two-rail system. He thought the anticipated 
speed of 110 miles a little high, though they could possibly at short 
intervalsand with ehortsec'ions attain 100 miles. Astothe questionof brakes, 
electrical brakes were used in America, and on the General Electric Co.'s 
system, in New York, they stop the train at the rate of 54ft. per second. 
His experience of electric traction proved that with a frequent service 
the cost was very much below steam traction. On his railway what might 
be called the locomotive cost was 44d. per train mile, whilst on the great 
railways the cost varied from 8d. to 11d. 

Mr. H. F. PARSHALL said he was resposible for the designing of the 
electric plant on the Central London Railway. He had read the proposals 
of the bill, and was satisfied that a speed of 110 miles an hour could be 
attained without any excessive expenditure of energy. There were a good 
many lines in America at the present time where they got a speed of 60 
miles an hour, and they were becoming more popular and the rate of 
speed was being increased. They could get a speed of 45 miles or 50 miles an 
hour on the Central London Railway if they desired, but they had only 
half-mile rune. That line was 6 miles long, and the whole journey would 
take 25 minutes. To make that speed the trains had to get up to a speed 
of 30 miles an hour between stations to make an average running time of 
15. He saw no reason why 110 miles or even 150 miles should not be 
attained. The only limit to speed was the cost of obtaining it. 

Dr. EDWARD HOPKINSON said he had no doubt whatever that the 
trains could run on the liue as proposed with eafety and economy at a very 
high speed. He considered 110 miles an hour a practically safe speed. 
The system of construction called the mono-rail was a highly advantageous 
system for the purpose. Heshould place the limit of speed to be obtained on 
any electrical system at from 120 miles to 130 miles an hcur. This limit was 
governed by the strength of the materials used. The cost of the electrical 
equipment of this line would be between £450,000 and £500,000. 

This was the whole engineering evidence and numerous witnesses were 
examined to prove the desirability of the rail way from a business point of 
view, and aa to the estimates for land and property to be acquired 
(£451,600). 

Mr. W. MATHER, M.P., said he was of opinion that the Brussels tests 
had been conducted on an unusually large scale for experiments, and that 
the next step that should be taken was the construction of a railway under 
such conditions as was here proposed in this case. He thought this schems 
provided an opportunity that should be seized by the railway companies in 
order to discover by what means in the future they could accelerate their 
express traffic, and run the traffic at a cheaper rate, at the same time 
relieving the congestion upon their lines. He had thought they would 
desire to know how far electrical power could be used to move express 
trains, and had hoped that, instead of opposition, they would have given 
every encouragement to the enterprising men proposing to make this 
railway. He looked upon this railway, in fact, asa pioneer scheme, and an 
important object lesson to the whole country, and with the hope, indeed 
the anticipation, that for the sake of its benefits the companies would be 
willing to run the risk of some reduction in their passenger traffic. He 
(Mr. Mather) would be glad to invest money in the scheme, and would 
advise his friends to do so. | 

This concluded the case for the promoters. 

Mr. R. SMITH, for the District Council of Irlam, contended that it wa3 
unfair that for some theoretic advantage to Manchester or Liverpool the 
interests of his large district should be seriously and permaaently injured. 
This bill, which did not pay any attention to the interests of the 
district through which it passed, should not be favoured by the Committee. 

Parliament should require that a railway traversing a district like theirs 
should provide for the local as well as the terminal traffic. 

The MAYOR of SALFORD (Ald. S. Rudman), Ald. PHILLIPS, and 
Mr. J. CORBETT (borough engineer) stated that the new railway would 
diefigure the borough and depreciate property. 

Mr. BEHR was recalled and examined by the Chairman as to the 
possibility of carrying the railway in a tunnel through Salford. He said 
the tunnel, unless of enormous sectional area, would not allow of the 
epeed being attained, and would cost three times the money. Moreover, 
the public would not like to travel in a tunnel at 110 miles an hour. 
Aun a tunnel the journey would probably take 25 min, instead of 

0 min. 

Yesterday (Thursday) Mr. FREEMAN, Q.C., addressed the Committee 
on behalf of the Salford Corporation, and Mr. LITTLER, Q.C., for tbe 
Cheshire Lines Committee. The latter urged that the measure was aD 
ill-considered one. Mr. SQUAREY spoke for the Garston District 
Council, and called two witnesses to prove there was no public demand 
or necessity for the proposed railway, Sir WILLIAM POLLITT, general 
manager of the Great Central Railway Co., gave evidence, and the pro- 
ceedings were adjourned, 
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METROPOLITAN DISTRICT RAILWAY BILL. 

The Select Committee of the House of Commons, presided over by Col. 
Cotton Jodrell, on Thursday last commenced the consideration of this bill, 
which, among other objects, authorises the erection of electricity works at 
Lots-road, Chelsea, for the generation of power for the operation of the 
Metropolitan and Metropolitan District Railways by electricity, and the 
laying of mains for the distribution of current at points near Warwick-road 
and West Brompton stations. Opposition to the bill came from the London 
County Council (who object to the one main running through the public 
streets) and the We:t London, Great Weatern, and London and North 
Western Railway Ccs. (who object to the other main running over ground 
belonging to them en route to Warwick-road). 

Mr. S. POPE, Q C., for the promoters, кай the Metropolitan District 
and Metropolitan companies had a general power of working by electricity, 
but the real difficulty in electric traction was in dealing with lines where 
crdinary locomotives had also to be used. It had not been found that 
the question of the movement of heavy goods by electricity had yet been 
solved. The question of the use of electricity on the railways had been 
engaging the attention of the two companies, and since 1897, with the 
assistance of Sir J. Wolfe Barry, they had been engaged in experiments to 
sulve the problem. They thought they had now arrived at a solution, 
and it was hoped that, if the present bill passed, electric traction would 
within a short time supersede steam. It was sought to acquire a site on 
the banks of the Thames, at Lot's-road, Chelsea, for the erection of a 
generating station, from which the electric power would be conveyed for 
use on the railways by means of two lines of pipes conveying cables, 
which would prevent any question of electrolysis of gas pipes. (ne of 
the cables would run by way of the public streets to a point on the rail- 
way at Warwick-road, and the other would pass by the west side of 

Chelses, past Brompton Cemetery, to near West Brompton Station. The 
two lines were neceasary to provide an alternative power in the event of 
failure or obstruction. 'To the second line there was oppoeition from the 
West London Railway, over some of whose unoccupied land it was 
roposed to pass. 

Sir JOHN WOLFE BARRY, K.C.B., described the experiments that had 
taken place between Earl's Court and High-street, Kensington, which he 
said had proved so great a success that trains would wichin a week be run 
for passenger traffic between those points. The cost of substituting 
electricity for steam traction over the portions now scheduled would bs 
£500,000. Electric traction would be used between Putney and the 
Mansion House, or perhaps Whitechapel, but not at present on the 
Hammeremith route. Its use would be confined to the underground lines. 
The site for the generating station was a most convenient one, providing 
plenty of condensing water, and coal could be brought to the works at the 
least expense. It was under consideration to take another site at the 
North of London fer the supply of the Metropolitan Railway. 

Sir WILLIAM PREECE, K.C.B, said he had given evidence before 
Lord Cross’s Committee of 1898, which had recommended the use of elec- 
tricity on these lines. The experimente, he considered, had shown that 
electricity would revolutionise underground railway travelling in London, 
solve the question of ventilation, make the trains more comfortable, 
cleaner, lighter and quicker, and many people who now used cabs and 
omnibuses would then travel by them. The proposed site for the generating 
station on Chelsea Creek was considered with great care. Before Lord 
Cross's Committee he had pointed out the serious consequences 
of the multiplication of generatiog stations in London. Last year there 
were applications to Parliament in respect of 43, and this year there were 
many more. There was the smoke nuisance, as Welsh coal could not 
always be obtained. Then, in addition, there was the congestion of traffic 
caused by the delivery of coals aud the removal of ashes, which traffic 
through the streets was an objectionable one. Taking London altogether, 
with its 70 or 80 generating stations, the matter was a serious one. The:c 
objections were removed by placing a geuerating station on the river, as 
was now proposed, as the coals and ashes could be dealt with by water. 
The nuisance was also prevented of the clouds of steam passing into the 
air, and dropping in the form of rain into the adjoining streeta, aa plenty 
of water was available for condensing purposes. Each of the proposed 
mains would carry 1,000 n.p. Ordinarily there was a magnetic influence 
from a cable, so much so that the currents on the South London Railway 
affected the instruments at the Greenwich Observatory so that certain 
investigations bad to be abandoned. But by the conductors proposed to 
be used there would be no external field, no di:turbance of any sort or 
kind. There would Le no electrolysis, and the West London Railway 
might feel absolutely assured that the laying down of these mains alongside 
their line would have no disturbing influence either upon telegraphs or tcle- 
phones. This was due to the fact that the currents to be used would be 
alternating—in turn each conductor would become a return for the other. 
This was known as the tri-phase system, and each conductor in turn being 
subject to alternation of current prevented all outside intluence. "There 
would be a dynamo at the station generating three currents following each 
other, which would work at 10,С00 volts, and the current would be trans- 
mitted to Earl's Court. There would be ten sub-stations along the route 
of the lines where the 10,000 volts would be reduced to 500 volts, at which 
pressure the trains would be worked. Another source of disturbance was 
leakage to earth from bad joints or defective insulation, but any leakage in 
this case would simply be from onc wire to another affecting nothing 


outside. Toe cables would Le laid either in another pipe or, as he 


preferred, iu iron troughs filled with pitch. 
would be necessary once in five years. 

This closed the case for the promoters, and after hearing witnesses for 
Jhe London and North-Western Railway Co., the Great Western Railway 
Co., and the London County Council against some of the clauses of the bill. 

On Monday the Committee decided to pass the preamble of the bill 
The clauses were afterwards considered, and the bill ordered to be 
reported to the House, 


He did not believe inspection 


CITY OF LONDON ELECTRIC LIGHTING CO.'8 BILL. 


This bill came on Wednesday before the Select Committee of the House 
of Commons, presided over by Mr. A. H. Brown. The opponents of the 
bill were the Corporation of London and the Vestry of St. Saviour's, 
Southwark, but the latter opposition was, early in the proceedings, settled. 

Mr. BALFOUR BROWNE, Q.C., in opening for the Lill, said the com- 
pany were authorised under several provisional orders to supply electricity 
witbin the City of London. When the company was first authorised to 
supply electricity the Commissioners of Sewers were the authority with 
which the company had to deal, and all their ordera were founded on con- 
tracts obtained with the Corporation of the City of London. Under those 
agreements the company were laid under most onerous burdens, but they 
got what they thought was a quid pro quo, that was, the exclusive right to 
supply electricity in the City. By the agreements the City of London Co. 
were obliged to set aside various reserve funds. First of all, out of the 
revenue of the Company they had to take 74 per cent. on the value of the 
capital for a depreciation fund, to be used for the maintenance, renewing, 
or replacing the machinery and appliances neceasary to the undertaking. 
In addition, 5 per cent. had to be laid away for reserve fund—not applicable 
to dividend—before any profits could be divided. Under these provisions 
very large sums had been laid away. The 74 per cent. depreciation 
reserve No. 1 now amounted to £71,826. 2s. 2d, and the depreciation 
reserve No. 2 to £37,107. 18s. 10d., and the reserve fund to £16,349. 6s. 6d., 
а total of £125,283. 74. 63. The whole of this was invested in gilt-edged 
securities. If it could be used in the company’s undertaking it would be 
there used at the ordinary rate of percentage, but as it had to be invested, 
they were practically getting nothing upon this enormous sum of money. 
It was the bargain that these monies were to be set aside, but for 
doing so, the Company were to have an exclusive right of supply 
in the City, and until last year they had enjoyed that right. 
At that time the Charing Cross and Strand Electricity Supply Corpora- 
tion were allowed to obtain powers to come into the City, the Corporation 
being advised that the agreements entered into with his company were 
void. A week or two ago Mr. Justice Farwell had decided that those con- 
tracts were not void, but the mischief had been done, The Charing Cross 
Co. had got into the City, and competed with the City of London Co. free 
from the obligations that bad been imposed on that company. What was 
now asked was that as the Charing Cross Co. had been let in the City of 
London Co. £li»uld be put on the same basis as that company, and freed 
from those obligations. It would be in the interest of the consumer 
that this should be done. If the £125,000 could be put to capital 
account it would hear no dividend, and therefore the company would 
be able to manufacture electricity more cheaply, and sell to the public 
more cheaply. The only other provisions of the bill were for the exten- 
sion of the company’s generating station in Southwark, and for erecting 
certain workmen's dwellings. 

Mr. J. CECIL BULL, manager and secretary to the City of London 
Electric Lighting Co., gave evidence in support of counsel's statements. 
The subscribed capital of the company on Dec. 31 last was £40),000 
6 per cent. preference shares and £800,0C0 ordinary shares. In addition 
to that there were £400,000 5 per cant. debentures, making £1,600,000 in 
all. The company had 1, 900 customers, and supplied 460,000 8 c.p. lampe. 
The gross revenue of the company was, ia 1899, £187,255, and the net 
revenue £87,523. | 

Cross-examined for the City Corporation, WITNESS said he did not say 
that nothing would be put aside аз a depreciation fund if the proposals of 
the bill were passed, The majority cf the electric lighting companies 
invested what they placed aside in their business, and that was what the 
City Co. desired to do. 

The promoters“ case being closed, counsel for the Corporation addressed 
the Committee azainst the restrictions on the company as to the reserve 
funds being abrogated. А 

The Committee ultimately decided to pass the preamble of the bill, 
but limited the application of the reserve funds to capital purposes, not 
allowing them to be applied to dividend. ‚ 

А clause was brought forward by the City Corporation for the restric- 
tion of the company's charges for electricity to such as were authorised in 
the case of the Charing Cross Co., but this the Committee rejected, but 
decided to insert a provision giving the Corporation certain powera of 
purchase over mains and so forth outside their jurisdiction but necessary 
to the supply of clectric light within the City. 


GOVERNMENT TELEGRAPH MESSAGES. 


In the House of Commons yesterday (Thursday), Sir Edward Sassoon 
asked the Secretary to the Treasury if he would state the total amount 
paid during 1898-99 to the Eastern, Eastern Extension, Indo-European, 
and other associated cable companies for messages sent and received on 
Government service by the Foreign, Colonial, Indian, War, Admiralty 
and other Government offices. 

Mr. HANBURY: There is no official knowledge except in the case of 
tbe India office of the amount of charges on telegrams sent froin abroad 
over these linea to Government departments in this country during 1898 -99. 
The charges on telegrzin3s handed by the Post Office to these companies 
amounted to £21,976. This iacludes charges which the companies 
would have to рау out to various administrations for terminal 
and transit charger, but it does not include telegrams handed in direct to 
the companies and not tl rough the Post Office. The War Office paid 
£3,016. 19s. 1d. direct to th: companies in 1898-99, and the India Office 
£5,777. 118. Id., while the payments to India for Government messages 
home (including transit) are estimated at about 229, COO. The Colonial 
Office and Admiralty never pay anything direct to the company. I have 
no figuies available as to direct payments from other Government depart- 
ments, but, excepting the Foreign Office, they are, presumably, of relatively 
little importance. 
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COUNTY OF DURHAM AND TYNESIDE ELECTRIC 
POWER BILLS. 


The Special Committee of the House of Commons on Electric Power 
Bills recommenced, on Friday last, its inquiry into the partially-competing 
echemes of the County of Durham Electric Power Supply Co. and the 
Tyneside Electric Power Supply Co., Sir J. Kitson again presiding. 

Mr. C. McLAREN, M.P., chairman of Palmer's Shipbuilding Co., Jarrow, 
supported the Tyneside scheme and favoured the idea of competition 

between the Durham Co. and the Tyneside Co. А 

Mr. EUSTACE SMITH, chairman and managing director of Smith's 
Dock Co. (Ltd.), South Sbields, supported the Tyneside Co.'s Bill, and said 
he reckoned that if that company were allowed to serve the south side of 

-the Tyne as well as the north side his company would save about £1,800 
a year, on the schedule of prices propoted by the promoters. 

Mr. SIMPSON, cbairman of the Ryton District Council, and a large 
colliery proprietor, stated that water accumulated in one of his pite, aud 
he had considered various methods of getting rid of it. Steam-power was 
not practicable, compressed air-engines were rather expensive, and 
electricity was found to be the cheapest power to employ. If he could 
obtain a supply of electric energy from the Tyneside Co. it would be of 
great advantage and would save enormous expenditure. 

Lord KELVIN eaid he had satisfied himself that electrical power at a very 
high voltage could be safely transmitted for great distances. A current with 
а pressure of no less than 10,000 volts was being constantly transmitted 
between Deptford and Trafalgar Square, London, without danger. He 
regarded the scheme of the Tyneside Co. as a well-devised one aud believed 
that it would provide electrical power in thecheapest and most efficient form. 
The compactness of the area on the two banks of the Tyne wasan advantage, 

and it would be disadvantageous to plant the system on the edge of an area. 
"The adoption of separate systems on the north and south sides of the Tyne 
would destroy in a great measure the desirable compactness of the area 
and would injure both the supply companies and the consumers because 
it would increase the expenee. To limit the Tyneside Co. to the north bank 
of the river would be objectionable, especially having regard to the needs 
of the chemical industry. He was of opinion that, while competition in 

regard to detailed distribution was sometimes bad, competition for supplies 
in bulk was not bad. As to the allegation that it would be unfair to start 
a large electric power supply company in a district in which there were 
already bodies having powers of supply, he was of opinion that it was 
quite fair to allow anything to be done which would result in any benefit 
to the public. He thought it desirable that Parliament should, as far as 
possible, endeavour to facilitate the use of electric energy. The smallest 
quantity of plant by means of which electricity could be produced at an 
economical rate was that which would be represented by 1,000 H. P. Ina 
scheme like this he thought that a etart should be made with 3,000 n.r. 
or 4,000 H. p. 3 i 

Mr. JAMES SWINBURNE said that, generally, he agreed with the 
evidence of Lord Kelvin. It was certainly desirable to establish large 
generating stations from which a cheap supply of electric energy could 
he given. A company could begin to supply really economically at from 
4,000 n.r. to 5,000 H.r., and the greater the horse - power the more 
economical the supply would be, though the saving would not be very 
large, except in the case of a very large supply. He did not think there 
would be any harm in allowing the two companies to compete on the 
south aide of the Tyne. 

On Monday Mr. SWINBURNE again went into the box, and siid there 
seemed. to be some little confusion with regard to the size of the plant 
which could be worked economically; he wished to say that from 1,000 n.r. 
to 5,000 н.г. was the minimum at which electric plant could be worked 
with economy. 

Replying to Mr. Ashton, Mr. SWINBURNE said the sliding scale pro- 
posed by the Tyneside Co. was in such a form that he did not think there 
would be any difficulty in working it. 

Prof. S. Р. THOMPSON sgreed with Mr. Sainburne that from 1,002 H. p. 
to 5,000 н.р. was the minimum, so far аз coal consumption was concerned, 
at which electrical plant could be worked with economy. He knewof no gene- 
rating station which had grown so large that it had been found economical 
to reduce its size. He was of opinion that, in the interests of the district, 
the area of the Tyneside Co. should not bs restricted to the north tide 
of the Tyne. It would be obvioualy advantageous to the more economical 
working of such a station that the district to besupplied should be divided 
longitudinally. He had iuspected some large power stations abroad, includ- 
ing Niagara and Rheinfelden, and in such cases it had been found very 
advantageous that the districts should belarge and that the centres should 
Fe large. It had been of very great importance to the manufacturing 
industries that had grown up in and around Niagara, Rheinfelden, Paderno, 
and elsewhere, that the works should be on a large scale. In all these cases, 
no doubt, the power used was water power, but he apprehended that the 
economy would Le the sane in cases where steam was substituted for 
water power. 

In answer to Mr. Dartley, WITNESS said it was the case that no gene- 
rating station at present existed where 10,000unite, mainly for power pur- 
poses, were produced by steam power. He thought it would be more 
advantageous to divide the Tyneside district by a line drawn from north 
to soutb, and to adopt the division of the river. 

This closed the cases for the promoters of the two bills. 

For the Tynemouth Corporation, Mr. J. F. SMILLIE, borough surveyor, 
stated that in 1891 the Corporation obtained a provisional order for sup- 
plying electricity for public and private purposes, but there was then no 
demand for current. In 1898 a firm of engineers advised them in regard 
to the setting up of an installation for the town. The works had now 
been begun, and unless the Tyneside Electric Power Co. were allowed to 
encroach on their area there was every reason to believe they would have 
to meet а very good demand for electric lighting. It would be possible to 


increase the supply if the demand increased. The Corporation would be 
in a position to supply current in a couple of months. He was of opinion 
that there ought to be a local monopoly, so far es the distribution of 
power in their own area was concerned. The Tyneside Co.'s schemes 
meant unfair competition, and to that the Corporation strenuously objected. 
The Corporation were willing to extend their works to any extent that 
might be necessary. They had already expended £35,000 on them. 

Mr. SQUAREY, Q.C., having addressed the Committee on behalf of the 
Corporation of Tynemouth, 

The CHAIRMAN said the Committee wished him to inform those of the 
petitioners against the bill who were local authorities, that the position of 
а manufacturer who was within the district of a local authority, and who 
wanted a supply in bulk was occupying their attention. If the local 
authority was unable or unwilling to give such a supply or to give it 
only at a prohibitive price the manufacturer under present circumstances 
must go without. 

Mr. PAGE, Q. C., addressed the Committee for the Gateshead Corporation, 
варрогиов the Durham Co.'s bill and opposing that of the Tyneside Co. 

e called 

Mr. N. TEMPERLEY, vice-chairman of the Parliamentary Committee 
of the Gateshead Town Council, who said that the Corporation had a right 
to buy, after the expiration of a certain period, the entire undertaking 
and goodwill of the companies which supplied Gateshead with electric 
energy for tramways and lighting. They thought it would be unfair that 
the Tyneside Co. should have a right of competing with the Durham Co. 
in the supply of electric energy in Gateshead, and they objected to the 
Tyneside Co. being allowed to put mains in their streets. 

Mr. SHORTT then addressed the Committee on bebalf of the petitions 
of the Gosforth and Wallsend District Councils against the Ts nemouth 
Co.’s bill. 

On Tuesday the CHAIRMAN said : I девте to state the procedure of 
the Committee. We propose to hear the promoters and the opponents of 
each bill before we give our decision. We shall give no decision on the 
Tyneside and the Durham bills until we have heard the cases for and against 
the other bills in our liat. We have practically the direction of Parliament 
that there shall be uniformity in the clauses. As the cases are different, 
we might find principles in some bills which were not to be found in the 
others. The Committee therefore resolved to hear the whole series of 
bills before giving their decision. 

Evidence was then heard in support of the petitions of the Hebburn and 
Felling District Councils against both the Durham and Tyneside billa, and 
Mr. PEMBER, Q.C., addressed the Committee for the Corporation of New. 
castle. He stated that there were two electric lighting companies 
supplying Newcastle, and the Corporation had power to supply their own 
tramways with electric energy and to light their own streets. Though as 
& general proposition they could not oppose the laying of mains through 
their streets, they thought there were special circumstances in this case 
which rendered it uunecea:ary that they should be put to this undeniable 
inconvenience. If the promoters of the Tyneside bill had chosen the 
western side of Newcastle as a site for their generating station instead of 
selecting Wallsend, which was on the eastern side, it would have been 
unnecessary to lay mains in the streets of the city. 

Mr. MORETON SMITH, for the Walker District Council, contended 
that, inasmuch as Parliament had given that body the right to supply elec- 
tric energy and light, no other authority ought to be allowed to go into 
the district and compete with it. If the Committee tam with exist- 
ing companies and local authorities by passing a bill of this kind it would 
create a competitive supply of a most dangerous character. 

Ald. J. M. REYNOLDSON, for the South Shields Corporation, said 
tbat in 1891 that Corporation applied for and ob‘ained an order, under the 
Electric Lighting Acts, for the supply of electricity. The tramways belonged 
to them, and at the end of the present lease— which had five years to run— 
they proposed to substitute electric for horae-power. The Corporation's 
generating station was established and the supply was commenced in 
September, 1996. They began with only four or five consumera, but the 
demand steadily increased, and before the end of the first winter it was found 
necessary to increase the plent at the station and to extend the mains. 
In 34 yeara their capital expediture had increased from £30,000 to 
£100,000. ‘The Corporation were prepared to put in the proper plant for 
supplying &t the cheapest possible rate all the large works within their 
area. "They had been most anxious from the first to supply electricity for 
power purposes. The effect of allowing the Tyneside Co. to compete with 
them would be to jeopardise their electric power undertaking, in which the 
ratepayers’ money was invested. 

[Pressure on our space compels us to leave over Wednesday and Thurs- 
day's proceedings to our next issue. Ep. E.] 


UNDERGROUND TELEGRAPH WIRES. 


In the House of Commons on Friday, on the vote to complete tbe sutn 
of £3,770,330 for the Post Office Telegraph Service, Mr. CALDWELL 
drew attention to the importance of underground telegraph wires. Owing 
to storms, the North of England and Scotland were frequently without 
telegraphiccommunication,and hesuggested thelaying of underground wires 
in order to meet cases of emergency, not entirely for the purposes of the 
telegraphic service. This systein had been adopted on the Continent and 
worked well. 

Mr. HANBURY said the underground wires laid between Birmingham 
and London were the only underground wires at present in this country, 
aud were laid because that route was the principal course which the storms 
followed. It was an experiment, and if succesaful would probably be 
extended in other directions, The method of insulating wires was now 
better than it used to be and more economical. 

Sir W. C. GULL drew attention to coast communication around Davon- 
shire, and said there were several places where telephonic communication 
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was defective. He hoped proper arrangements would be made for the 
telephone service to be fully utilised when the coastguard was mobilised, 
and for the purpose of surpriee practice with the lifeboat, especially at 
night. He asked that the lifeboat committee should be allowed to use 
the telephone., | | 

Мг. HANBURY said that much had been done recently to extend tele- 
graphic facilities, With regard to the use of the telephone at coastguard 
stations in connectious with lifeboat surprise practice, fears had been 
expres:ed that the alarm might be given too frequently, but he would see 
what could be done in this relation. 


MUNICIPAL .TRADING. 


The Joint Commmitt:e appointed to consider the question of Municipal 
Trading held a meeting at thé Lords Committee Room yesterday 
(Thursday) when the Earl of Crewe was elected chairman, and it was 
arranged to hold a further meeting to consider the course of procedure 
and to fix the date of the firat meeting of the Committee. 


PARIS EXHIBITION NOTES. 


(FROM OUR CORRESPONDENT.) 
Paris, Friday, May М. 


As a set-off to the general unreadiness of the main exhibits, 
mentioned in my previous notes, a word оѓ praise must be 
given to the German sections, Up to May 7 the only machinery 
at work in the electricity section were those installed by German 
firms, and in other sections of the exhibition the German exhibits 
showel a decided forwardness compared with those of other 
nations, This forwardness was taken advantage of when the 
lighting up of the exhibition was attempted on Sunday evening, 
May 6, aíter the thunderatorm. The success of this attempt, 
which could only have been ial in any case, was rendered almost 
futile, so far as the splendid electricity building was concerned, by & 
dastardly act on the part of a discontented workman (whether 
French or German did not transpire), who placed a quantity of sand 
in place of lubricant in one of the main lubricators of the fine 150-H. P. 
engine installed by the Vereinigte Maschinenfabrik Augsburg. — 

Another legitimate cause of complaint is the absence of official 
catalogues. The list issued by the British Commission is of some 
help to the visitor, although not by any means all that could be 
desired. It is all very weil to set out that a certain exbibit is in 
* the gallery,” but when the aforesaid gallery extends over a large 
area this direction is not sufficient, and my own patient endeavours 
to locate the Accumulator exbibits in “the gallery” were, after 
an hour’s careful search, fruitless. Certainly, if the sectional 
catalogues to the Paris Exhibition are to be of service to foreign 
visitors they should receive considerable revision and be furnished 
with more adequate direction-marke. The expenditure of a 
little extra time and labour on the pait of the compilers 
of these publications will merit and doubtless receive the bene- 
dictions of visitor» These remarks fully extend to the alto- 
gether inadequate sketch maps which accompany the British section 
catalogue, which, devoid of lettering, are of little service. А final 
word as to the catalogues. I learn there are to be 22 volumes in all, 
and that the price is to be 3fr. 50c. each, a trifle of, say, £3 sterling : 

The outside shows form a conspicuous and attractive feature of 
the exhibition, and by far the most conspicuous, and at the same 
time the most popular, are those of an electrical or mechanical 
character. The “ Plateforme Mobile," with its no-speed, half-speed, 
and full.speed tracks, is well patronised, and at 50 centimes per 
head must be a great success financially. It maintains its monotonous 
course with almost unfailing regularity, only occasional stoppages 
occurring—one on Sunday, Мау 6, lasted for about 15 minutes. 
Needless to say, during these occasional stoppages the motionless 
crowd looks very foolish, and has its work cut out to appear uncon- 
cerned, Such contretemps afford occasion for merriment to those 
who are not at the moment patronising the *' Plateforme Mobile.” 

The electric railway, which circuits the fringe of the exhibition 
grounds, is immensely popular, and well it may be so, for here for 
25c. a good view of the exhibition exterior and of the environs of the 
extensive area covered by the exhibition can be obtained with ease 
and comfort. There are five stations on the electric railway. The 
trains, which are very compact, consist of three covered carriage 
with accommodation tor about 200 passengerz. The distance covere 
by the line is 4 kilometres of single track throughout, except for 
the ehort section required for the “yard.” A 2-minute service is 
given, the entire journey occupying about 25 minutes. But few 
interruptions to the regular running have so far occurred, and 
singularly, one of these stuppages happened on May 6, at the time 
of the interruption to the moving platform, and passengers by both 
were able to regard one another for a brief space of about five 
minutes in unexpressed but no less heartfelt sympathy. The 
situation was not devoid of humour. The fare of 25c. covers the 
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entire journey by the railway, and there is nothing to prevent їе 
passenger retaining his seat from early morn to dewy eve, except, fet- 
some, the necessity for food and drink. This remark applies alers 
to the “Plateforme Mobile," which is open from about 9 a.m. to 7 orp. 
p.m., and traverses a course, for most of the distance, on the [рж 
of the electric railway. А few seats are provided on the full вре: 
platform, and the number might with ee be increased. WS 
shall doubtless see more of the ** Plateforme Mobile,” which, like tl, 
terrible switchback, has come to stay, and it is advieable, therefor], 
to make it as comfortable as possible. Both the electric railway amt 
the moving platform afford an easy means of getting from one poin- 
to another of the exhibition grounds. 

So far there is no sign of the automobile within the exhibition. 
although means are at hand for easy wheeled progression. Outside 
the grounds, in every part of the city, the motor-driven vehicle ia 
much in evidence. Hundreds (many hundreds) of two, three, four 
and five-wheeled vehicles, holding from two to eight passengers, are 
renis канд. ыру noblethoroughfares of this the gayest of gay cities. 
And the public, ladies especially, patronise these smart turn-oute, 
which have caught on in Paris to an extent which is as general asit is 
surprising—and, moreover, as gratifying as it is extensive. Seen in 
considerable numbers, all the novelty (or perhaps peculiarity would 
be better) disappears, and so accustomed is the pedestrian in Paris tq 
the presence of the motor vehicle that he or she step3 back to allow 
it to pass without apparently giving it a second thought. Public 
opinion is in favour of the automobile in Paris, and the advent of 
the exhibition is the psychological moment for this class of vehicle to 
cement its unmistakeable popularity. A number of these vehicles 
are electrically driven, and it is this pattern that will prgve the 
survivor, although there is a comparative absence of smell from the 
petrel motors in use on the Paris autos that has led to the condemna- 
tion of those of this type seen in the streets of Londoa and our chie 

rovincial and seaside towns. The legal charge for the hire of either 


orse-drawn or electric two-seat vehicles ів Ifr. 50c. for the ride апу, . 


where within the Paris area, but a good rule where stoppages ar^ 
contemplated or a call has to be made, is to hire the vehicle: Фу thi. 
hour at 2fr. The hire of larger vehicles of each class are, of course; 
charged on a higher scale. In each case a pourboire of 25c. iy 
demanded by the driver. | 

The electric tramway eervice in Paris is an excellent one. In fact, 
the means of getting about the city by means of tramways and 
omnibuses is very complete, except that the advisability for obtaining 
a numberel ticket before attempting to enter the cars is little 
understood Ly the average Britisher. It may be explained that, 
without this numbered ticket (obtainable at all the stopping places 
of the cars and omnibuses), the chance of securing a seat outside 
is nil, and a seat inside is only possible after the numbered ticket: 
are exhausted —1.е,, if you have been waitiog an hour without a 
ticket the last comer with a ticket takes precedence. As the Par's 
tramways and omnibuses are very crowded this point is worth atten- 
tion by those who affect this excellent mode of “seeing Paris." | 

It remains to be mentioned that tickets for the exhibition can be 
had at any price from 55c. to Ifr., the ruling price being 65c., and 
this notwithstanding that these ticket are clearly marked “ Une 
Franc." Strangers to Paris should obtain their entrance tickets from 
the shopkeepers who advertise them in their windows, rather than 
from the stre:t hawkers, although, doubtless, all are genuine. I. 
should be pointed out that &dmission is by ticket only, and that 
tickets cannot be obtained of the officials at the entrances. There 
are two Officials stationed at each entry; one takes the ticket and 
perforates it, the second relieving you of your ticket altogether. The 
first issue of these tickets of admission is said to have been 65, C00, OOO. 

I have said nothing concerning the hotels—not because there is 
nothing to say, but because every person I have spoken to on the 
subject has a different (usually melancholy) story to tell. One word 
of warning, however—endeavour to obtain accommodation at the 
best, for the bext is, as ever, the cheapest. Above all, avoid the 
tourist ticket, | 


— 


Ibero-American Charity. The tenth anniversary festival of the 
Ibero-American Benevolent Society was held at the Whitehall 
Rooms, London, on Monday evening, uader the presidency of Sir 
Weetman D. Pearson, Bart., M P. A large gathering of the chief 
Spanish and Spanish-American residents in this country were pre- 
sent, and a gratifying account of the assistance given to deserving 
candidates for the charity was rendered by His Excellency Don 
Arturo Baldasano, president of the society. Thanks to the indefatig- 
able efforts of the stewards and the numerous other friends, the 
society is enabled to continue the good work inaugurated ten years 
ago. To these funda a large number of telegraph men have for 
many years contributed, thanks largely to the untiring work of 
Mr. Ch. Gerhardi, the respect d manager of the Direct Spanish 
Telegraph Co, who on this occasion responded to the toast of 
„The Stewards.” The toast of the evening, Success to the Ibero- 
American Society," was given by Mr. E. M. Underdown, Q.C., 
chairman of the Direct United States Cable Co. 


— 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
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‘Alleged Theft.—At Clerkenwell (London) Police Court last 
week, a clerk named Frederick Purton, lately in the employ of the 
Jandus Arc Lamp and Electric Co, was charged with stealing letters, 
the property of his employers. Mr. Adrian Jones, manager of the 
company’s works at Hartham.road, Holloway, N., gave evidence 
that for some time past he had been convinced that letters of a 

yivate nature and private particulars in connection with the 
works were beiug purloined, and, in particular, that the two letters, 
the subject of this charge, had been stolen. The matter having been 
laced in the hands of a detective, Mr. Jones’ suspicions were 
verified. The modus operandi adopted by Purton was to obtain 
copies of the typewritten originals of letters, at d upon being charged 
vith this offence, he asserted that “the letters referred to a branch 
cf the electrical business in which he took a great interest”! A 
Jarge number of letters were found at his residence in Ruthven-road, 
¥Vestcombe Park, W. After hearing the evidence the magistrate 
(Мг. Chapman) asked the grounds upon which the charge of larceny 
was to be established. Solicitor for the plaintiffs replied that the 
per on which the letters were written belonged to the company, 
Fut that, of course, was a trifle compared with the stolen confidential 
correspondence, the betrayal of which to other firms in the same 
way of business might seriously affect the company. Mr. Chapman, 
However, held that the charge of stealing could not stand. The 
offence committed was a very grave one, but, ко far as the evidence 
went, it did not amount to larceny, and prisoner must, therefore, be 
discharged. 

Asylum Lighting.—The new asylum to be built for the Middlesex 
County Council at Napsbury, at an estimated cost of £360,000, is to 
pe provided with electric lighting plant, The specification is being 
prepared by the Council’s consulting engineer, Mr. W. H. Massey. 


Ayr.—The committee recently appointed “ to consider and report 
s to the merits of gas traction as compared with electric traction ” 
submitted a report to the Council last week, recommending the con- 
¿truction of electric tramways on the overhead trolley system at an 
estimated cost of £57,000. This report has now been adopted by 
the Council, and the committee have heen instructed to appoint an 
engineer for carrying out the scheme, and to have the necessary 
specifications prepared and tendera obtainel. The line will be con- 
etructed to the standard gauge. 


` Bath.—Tlie City Council have come to an arrangement with а 
orivate syndicate for the construction of electric tramways in Bath 
zud the neighbourhood. The syndicate include Sir James Sive- 
Wright and Mr. Leopold Hirsch, and they have agreed to reimbur:e 
the authority the expenses of their recent application for electric 
tramway powers. They undertake to lay down a complete system 
of electric tramways without any liability on the part of the autho- 
rity, who will exercise their statutory powers to purchase the under- 
taking of the existing horse tramways, the promoters paying the 
purchase price to the Corporation. Fur the first four yeara the 
syndicate agree to pay as wayleave to the Corporation £400 a year, 
for the second four years £450, and subsequently £500 а year. The 
corporation reserve the right to repurchase the undertaking at stated 
егіо із, and the syndicate agree to repair the track or to pay the 
Juthority an agreed sum for carrying out the work. A separate 
enerating station will be erected, and current will not be taken from 
he Corporation mains. 
Bury (Lancs.).—The Tramways committee recommend the adop- 
ion of the overhead trolley system on the local tramways which will 


e reconstructed to the standard gauge. 


Cardiff— The question of erecting a sepa-ate generating station 
for the proposed municipal electric tramways has been discussed and 
agreed to. It has been further decided to engage an electric tramway 
engineer, at a salary of £509 per annum. The appointment is 
advertised in another column. 

Cheltenham.—Application has been made to the Local Govern- 
ment Boaid for sanction to borrow £3,185 for extensions of the 
electric lighting plant. 


Chester.—The Lighting committee have been authorised to sub- 
stitute incandescent electric lamps for 21 gas lamps in Newtown at a 
cost of over £490, 


Chesterfield.—An inquiry was held on Wednesday into the 
application of the Corporation to borrow £25,000 for establishing 
electricity works, Councillor Robinson said a provisional order 
was obtained in 1894. The General Power Distribution Co.’s bill 
had brought electric lighting matters to the front, and as they bad 
also received a memorial from tradesmen on the question of supply- 
ing electric current, they had decided to establish a municipal 
scheme which was estimated to prove financially successful in the 
first year. There was no opposition. | 


Dock Lighting.—The Leith Dock Commission have authorised 


their works committee to engage a consulting engineer in connection 
with their proposed electricity scheme. | 
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Dublin .—The Lord Mayor (Sir Thomas Pile, Bart.) announced 
at the Corporation meeting on Wednesday that the Local Govern- 
ment Board had sanctioned the loan of £250,000 for electrtc light- 
ing. There was no truth in the statement circulated that this 
loan had been refused: as a ma'ter of fact the Board expressed 
au opinion that the scheme was one of great merit, and was well 
within the compass of the Corporation to carry out. 

Edinburgh.— The Electric Lighting committee recommend the 
Corporation to increase the charge for electric current for private 
lighting from 34d. to 31d. per unit, and to reduce the charge on 
public lamps from £14 to £13 per annum. 

Evesham.—The Council are making inquiries into the advisa- 
bility of establishing electricity supply. 

Fire.—Early yesterday morning a fire broke out in the subway 
belonging to the Central London Railway at the Bank, London, 
caused by the explosion of a paraffin Jamp. Considerable damage 
was done to the subway worke, but no loss of life occurred. 

Hanley.— As the accounts of the electricity department for th? 
past year show a deficiency of £1,209 a special committee has been 
appointed to investigate the cause of so large a deficiency. 

Hastings.— An inquiry was held last week into the application 
of the Council to borrow, among other sums, £1,534 for electric 
lighting extensions. There was no opposition. 

Hindley.— A sub-committee is to report upon the advisability of 
establishing electricity works. x 

Hyde.—The Council have approved the joint scheme for connect- 
ing Hyde, Stalybridge, Dukinfield and Mo:sley by a system of 
electric tramways. It is propozed that the capital for the joint 
scheme should be contributed by each of the four corporations in 
equal shares, the profits or losses to be received or borne in equal 
proportions ; that the tramway aud equipment be laid and provide d 
by a joint committee, who would also maintain the lines on the 
county main roads; that each corporation should maintain the 
track on all the roads within their respective districts ; and that tlne 
installation and distribution of electric energy both for lighting 
and power should be under the control of the joint committee. The 
Hyde Council have further decided to join with the. Dukinfield 
Corporation in applying to the Light Railway Commissioners for an 
order to construct and work such portions of the tramways in the 
proposed joint scheme as would be situate within the two boroughs, 
and the borough surveyor has been instructed to prepare the necessary 
plans and estimat;s. The capital is to be contributed by the two 
corpo:ations in equal shares ; the profits and losses are to be receive d 
and borne by the two corporations equally, and the undertaking 
will be worked by a joint committee, one-half to be appointed by 
each corporation. 

The application of the Oldham, Ashton and Hyde Tramways 
(Ltd.) to the Board of Trade for a transfer of the tramways from the 
British Electric Traction Co. is to be opposed by the council. 


Heckmondwike.—At the meeting of the District Council on 
Monday, the Electric Lighting committee recommended the accept- 
ance of certain tenders for electric lighting plant. The tenders 
(which amounted to an aggregate of £14,842, an increase on the 
original estimate of the consulting engineer, Mr. W. C. C. Hawtayne, 
of about EI 500) were adopte]. Mr. Hawtayne's original estimat: 
was submitted over 12 months ago. 


Infirmary Lighting.—The Marylebone (London) Guardians have 
de:idel to light their intirmary electrically. Independent gene- 
rs Pe estimated to cost £5,500 (annual maintenance £903), 
is to be erected. 


Inverness. —Last week the Electric Lightiog committee recom- 
mended the Council to accept the tender of the Brush Co. for the 
supply and etection of electricity generating plant. An amendment 
was moved that the tendera be let out in sections, as it was contende 1 
there would he a saving of between £3,000 and £4,000 by this 
method. Ultimately an amendment for further inquiry was adopted. 


Kingston-on-Thames.—The sixth report of the electricity depart- 
ment, covering the 15 months ended March, was presented to 
the Council oa Tuesday evening. The total capital expenditure 
amounted t» £50,674 out of £58,426 sanctioned. The works cost: 
саше to 26081. рег unit, against 30364. in 1898 ; management 
expenses (£910) and interest and sinking fund instalment (£2,785) 
amounted to £3,695, so that the total cost per unit was 4 967d., com- 
pared with 5:984d. in 1899. The receipts for the 15 months 
amounted to £7,511 and the expenditure to £7,559, leaving a deficit 
of £47. 188. 11d. against £1,112 in the previous year. At the dat: 
of the report there were 311 customers, representing an equivalent of 
16,130 8 c.p. lamps connected, compared with 211 and 11,858 in 1898. 
361,000 units of current were suppliel to private consumers, and 
99,845 for street lighting. A 200 kw. steam alternator is being put 
down to meet next winters load, and will permit of 10,000 8 cp. 
1 additional being connected. Experiments are being made 
in lighting the side streets by incandescent electric lamps. The 
report was adopted, and application is made for £15,000 for 
extensions, 
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Kiroaldy.— The Council has decided to proceed with their electric 
lighting and traction scheme, and the Tramways and Lighting com- 
mittee has been empowered to engage a consulting engineer and to 
make arrangements for carrying out the project. 


Leeds.—-The Lighting committee decided on Tuesday to recom- 
mend the Council to apply for sanction to a further loan of £28,000 
for electric lighting plant. 


Light Railways —The Colne and Trawden, Nelson, and Barrow- 
ford light railway orders have been submitted to the Board of Trade 
for confirmation, Objections to the two former must be lodged by 
June б and to the latter by June 1. The Spen Valley (Ravensthorp 
to Cleckheaton) and the Barnsley and District Light Railway ordera 
have also been tubmitted to the Board for confirmation. Objections 
by June 9. 

The Swansea Corporation decided on Wednesday to apply for 
powers to construct light electric railwaya in the district. 


London Chamber of Commerce.— The anuual meeting of this 
Љатђег was held yesterday. ‘I'he report, which was adopted, stated 
that 15 meetings of the electrical trades section had been held during 
the year, and a special committee bad been appointed to consider 
and report upon the threatened municipalisation of electrical under- 
takings, and arising out of that a municipal trading committee was 
formed. The Council of the Chamber had addressed a communi- 
cation to the Board of Trade objecting to the proposals in a number 
of provisional orders to insert clauses authorising municipalities to 
manufacture and деа] in electrical fittings, &c., in competition with 
private firms. These provisions have since been withdrawn from 
the bille. Generally the action of the Chamber in thie direction 
bad been successful. 


London County Council At Tuesday's meeting the H'ghways 

committee recommended that powers should be sought by the 
Council in one of the bills to be promoted in Parliament next Session 
to double the existing tramways in Battersea Park. road, Bermondsey 
New-road, York-road, Albert Embankment, and Wandsworth-road. 
The total length of the proposed tramways was 1 mile 1 furlong 118 
yards, and the estimated cost of reconstructing them for an under- 
ground system of electric traction was £43,200. Also for power to 
construct a double line of tramways along the new street from Ber- 
mondsey New-road to Tooley-street. The length of this line was 
3 furlongs 154 yards, and the estimated cost of construction on the 
underground system £14,000. It was also recommended that the 
Council should not appeal to the Board of Trade against the decision 
of the Light Railway Commissioners with regard to the Council's 
orders for (a) the Deptford, Shooter's-hill, and Woolwich light rail- 
way ; (b) the New-cross, Lewisham, and Eltham light railway; and 
(с) the Clapham, Wandsworth, and Kingston-road light railway. 
A further recominendation was that the Council should appeal to 
the High Court against the decision of the magistrate at Southwark 
Police Court in the proceedings taken by the Council against the 
London Electric Supply Corporation in respect of its default in not 
having maintained a constant supply of electrical energy in the 
district included in the Corporation's Electric Lighting (Metropolitan) 
Order, 1890. The consideration of these recommendations was 
postponed. 
_ The e:timates were submitted for the year 1900-1. Amongst the 
items the Fire Brigade Committee estimated that the expenses of the 
clectric light installation at the head office would be £435, and other 
electric work, £750; telephones and fire alarms, £9,000. The 
(stimate of expenses of the Council acting otherwise than as local 
authority under the Electric Lighting Acts and Orders, and of receipts 
for fees for inspecting and testing meters, &c., were: — Expenditure 
Salaries and wages, £850 ; gas and electric current, £95 ; stores and 
instruments, £350, and incidentals, £100; total, £1,395. The 
receipts for inspecting and testing electricity meters and of testing 
tlectric pressure were estimated to ba £100. The expenses under 
the London Overhead Wires Act were estimated to be £100, and of 
expenses in connection with the preparation of schemes under the 
Light Railways Act, £500. The estimate for professional fees, &c., 
in connection with inquiries as to mechanical traction, was £500. 


Luton.—An enquiry was recently held into the application to 
lorrow £26,000 for electric lighting purposs. The town clerk 
appeared in support of the application, and the consulting engineer 
(Mr. Albion T. Snell) gave technical details of the scheme. There 
was 110 opposition. 


Manchester.— The revised estimates of the Electricity committee, 
submitted to the Corporation on Wednesday, provide for £4,000 
being handed over for the relief of rates. An amendment was moved 
by Mr. Lambert that the original estimate be adhered to. He said 
it was proposed tu pay the £4,000 out of reserve. The reserve fund 
had been drawn upon to the extent of £21,000 duriog the year, 
leaving £12,000, and it was now proposed to take a further £4,000, 
leaving a ridiculously inadequate sum for such a department. 
Ultimately the revised estimates were approved, after an acrimonious 
discussion, 


Melton Mowbray.—Tenders for street lighting from the Melton 
Mowbray Electric Lighting Co. and the local gas company have 
b:en referred to the Lighting committee for analysis and report. 
The electric lighting company offer to do the lighting for five years 
at £370 per annum, and to give illumination equal to 7,500 c.p. 
The gas company’s tender amounted to £340. 11s. for 6,000 c.p. 
Last year's gas bill was £383, and the company only gave 2,140 c.p. 
1 is consequently a disposition to favour the electric lightiog 
tender. 

Nottingham. In consequence of the increase in the price of coal, 
the electricity department have decided to increase the price of 
current from June 30th. For lighting, 5d. per unit for the equiva- 
lent of 100 hours per quarter, and 2d. per unit bevond ; for power, 
IId. per unit. 

Overhead Telephone Wires.—At Bow-street (London) Pulice 
Court on Friday, the National Telephone Co. were summoned by 
the Strand District Board of Works, under the Overhead Wires Act, 
1891, for failing to report the fixing of fresh overhead wires to the 
local authority. Inspector Gregory, of the Strand Board of Works, 
depozed that 180 wires had been erected by defendants between 
34 aud 35, Gerrard-street and 79, Wardour-street, W, since June, 
1898, and, with one exception, no report had been made to the local 
authority of the fixing of tho:e wires. Mr. Allsopp, for the defen- 
dants, contended that as the wires were not new there was по ne:d 
to report. The wires had simply been diverted by the removal of a 
third standard which used to exist between the:e two. Sir l'ranklin 
Lushington held that a report was required, and imposed a fine of 
£5, and £2. 2з. costs. A second summons was dismis:ed on the 
ground that the wire was a renewal of one which had alreadv existed. 

At Bow-street Police Court, on Tuesday, Mr. Robert Williams, 
manager of Metsr& C. J. Grist and Co., electrical engineers, was 
summoned before Mr. de Rutzen, under the Overhead Wires Act, 
1891, for failing to comply with the London Coanty Council bye-law s 
as to the distance allowed between supports to such wires. Mr. F. 
Robinson, for the Strand Board of Works, said defendant's firm had 
fixed a private telephone wire between York-street and Tavistock- 
street with a span of 163 yards, the limit under the bye-laws being 
115 yards. Inspector Gregory, of the Board of Works, said the span 
had since been reduced by 20 yards, and an attempt had been made 
to reduce it to 90 yards; but the insulator was not properly fixed, 
and rendered the wire more dangerous than before. A fine of 40s. 
and costs was imposed. On a second summons for failing to report 
the fixing of the wire, defendant was ordered to pay the costs. On 
a third summons charging him with failing to айх a distinctive 
mark to the supporte, that the local authority might be able to 
distinguish them from those of other companies, a fine of 40a. and 
costs was imposed, the magistrate pointing out that firms such as 
defendant's must acquaint themselves with the bye-laws and comply 
with their provisions. [Contractors are advised that these and other 
bye-laws of municipal bodies are set out in “The Electrician” 
Electrical Trades’ Directory and Handbook.—Eb. E.] 


Partick. Glagow Corporation have agreed to supply current to 
Partick for lighting until the town’s installation now being organised 
is completed. The supply is not to commence till Oct. 1, and the 
amount of current demanded is not to exceed 250 amperes at 500 
volts for private lighting only. The price to be charged per unit is 
3ld., and the period of supply 12 months. The Partick mains are 
to be laid by the Burgh Commissioners and the Glasgow Corporation 
is not to be responsible for any unavoidable failure in supply. 


Plymouth. The accounts of the Tramways committee for the 
2 year were submitted to the Corporation on Wednesday. Mr. 

age explained that there was an increas2 of expenditure of £1,689, 
of which £125 was due to the supply of electric current to the 
Prince Rock route. On the other hand, the receipts increased by 
£2,411, or 18 per cent. Of the total increase £1,855 came from 
the Prince Rock electric liae and £850 from the Hyde Park and 
Compton section. Не estimated the increase] receipts arising from 
the use of electric traction at £435, and the extra expenditure 
involved in substituting electric for horse traction at £424, leaving 
onlv £21 as the net gain from the use of electric power on the Prince 
Rock line. There would be a greater advantage in the use of 
elect:icity on the Compton section. He estimated that the adoption 
of electric power for the Compton section to involve an expenuiture 
of about £5 400 a year. Against that they would save by doing away 
with the horses and stables, £3,800, leaving £1,600 as the net extra 
cost of electricity. 

Ripley.—The Ripley Co-operative Soziety are establishing 
electricity works. 

St. Pancras (London).—On the recommendation of the Electricity 
committee the Vestry decided on Wednesday to lower the charge 
for electric eurrent to places of worship and certain public hospitals 
in the district from 5d. to 4d. per unit. 

Southampton.—The Corporation have received sanction to bor- 
row £50,655 (out of £55,000 recently applied) to carry out electric 
lighting extensions. In the communication conveying consent the 
Local Government Board state that they have excluded from the 
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amount of the loan the sum entered for contingencies with the 
exception of 10 per cent. upon the estimated cost of the new battery. 
The Board have also excluded £230. 17s. 6d., interest on stock 
prenne to receipt of loan, as they consider that this cannot properly 
e paid out of borrowed money. The works for which the previous 
loan was sanctioned had cost £7,069 in excess of estimate, and 
£34,088 further bad been expended upon extensions in anticipation 
of the Board's sanction. The Board, therefore, regard the action of 
the Council in this matter as most uneatisfactory. . 
I be estimates of the Electricity committee for the year ending 
March 31, 1901, were submitted to the Corporation last week and 
approved. The income is estimated at £18,233, and the expenditure 
at £17,277. "There was a deficit on last years working of nearly 
£300, caused mainly by the increased price of coal. 


Stockport. —An inquiry was held Jast week into the application 
of the Corporation to borrow £23,468 for electric lighting exten- 
sions. The loan is chiefly required for new feeders, There was no 
opposition. 

Sudbury.—An inquiry into the application of the Council to 
borrow £650 for the electric lighting of the Wents estate was held 
on Wednesday. "The consulting engineer (Mr. W. C. C. Hawtayne 
said that the bill confirming the Council's provisional order h 
already passed through the House of Commons. The scheme really 
formed portion of a larger scheme for electric lighting. "The cost of 
lighting would be a shade under 2d. per unit ; the total annual cost 
would be about £47; 2d. per unit would be equivalent to 18. а 
thousand for gas. Opposition was offered by the local gas company. 


Sunderland.—An inquiry was held on Tuesday into the appli- 
cation of the Corporation to borrow £4,500 for the purchase of land 
for erecting a new generating station. The town clerk (Mr. F. M. 
Bowey) and the borough electrical engineer (Mr. John F. C. Snell) 
explained that in consequence of the present station in Dunning- 
street being taxed to its utmost capacity, and as the demand for 
. current continued to increase, it had been decided to erect a new 
station in Hylton-road. There was no opposition. 


Sydney (N. S. W.).— The City Council have adopted an electric 
lighting scheme prepared by Major P. Cardew (Messrs. Preece and 
Cardew) and estimated to cost about £138,000. In his report 
Major Cardew states that an immense amonnt of money has been 
wasted in England by starting electric supply on an insufficient 
basis owing to the desire to keep down initial capital expenditure. 
The private supply at Sydney would probably be equal to 600,000 
units per annum for the city alone, and af:er five vears the public 
and private supply should reach 4,000,000 units a year, The cost is 
estimated as under :—Mains and street work, £60,000; generating 
plant, £50,000; buildings, &c., £25,000; wiring and fitting markets, 
&c., £3,000. Allowing for contingencies the expenditure necessary 
will be about £150,000. Major Cardew anticipates that after the 
second year the undertaking will become profit-earning. After the 
fifth year the profit will be considerable, even with a reduction of 
the price to 35d. per unit. Mes:ra, Preece and Cardew have been 
instructed by the Council to prepare plans and specifications and 
invite tenders for carrying out the work, 

Wolverhampton.—The Corporation have received sanction to 
borrow £1,730 for electric lighting extension“. 


Workhouse Lighting. —The Holborn (London) Guardians on 
Wednesday adopted the report of their consulting engineer, Mr. 
James Enright, recommending the installation of the requisite plant 
and machinery for the electric lighting of the City-road Workhouse, 
at an estimated total capital outlay of £6,930. Mr. Enright was 
instructed to prepare plans and specification for the carrying out of 
the work at a total cost of £7,623. It was stated the cost of 
maintenance, repayment of loan, &c., would be about £1,000 a year, 
and the present gas bill amounted to nearly this sum. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


TENDERS INVITED. 

Durban (Natal) Corporation invite tenders for (a) the supply, 
delivery and crection of the overhead equipment for about 16 miles 
of equivalent single track, including poles, overhead trolley wire, 
distribution boxes, &c. ; (b) the supply, delivery and erection of 22 
double-deck motor cars complete ; (c) the supply and erection of 
electricity generating plant, including three 250 kw. direct-coupled 
generators, boilers, condensera, cooling tower, switchboard, &c. 
Further particulars are set out in an advertisement, and specifica: 
tions may be obtained from the agents to the Corporation (Messrs. 
Webster, Steel and Co.), 5, East India-avenue, Leadenhall.street, 
London, E.C., after 29th inst. Tenders in duplicate must be 
delivered to the agents by June 29, or to the town clerk of Durban 
by mail delivery on or about Monday, July 23. 
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The Provost, Magistratee, and Commissioners of the burgh of 
Partick invite tenders for the construction, supply, and erection of 
а dust destructor, with furnaces, flues, water-tube boilers, economiser, 
fans, and forced-draught furnaces. Specification, &c., can be obtained 
on and after Tuesday next, at the offices of Mr. Jas. Donaldson, town 
clerk, 97, West Regent-street, Glasgow, and a copy of the specifica- 
tion ean be inspected at (but not obtained from) the offices of the 
engineers (Messrs, Kincaid, Waller and Manville), 29, Great George- 
street, Westminster, S.W. An advertisement elsewhere gives 
further particulars, and tenders must be sent in to Mr. Donaldson by 
noon of Friday, June 8. 

Leeds Lighting committee invite tenders for two or three 630 kw. 
two-phase generators and one or two sets of surface condensing plant 
Tenders to town clerk (Mr. W. J. Jeeves) by 10 a.m. of 28th inst. 

Great Grimsby Corporation invite tenders for the supply and 
delivery of arc lamp posts and brackets, Specifications may be 
obtained from the town clerk (Mr. W. Grange), St. Mary's Gate, 
Grimsby. Specifications can also be seen at (but not obtained from) 
the office of the consulting engineer (Prof. Alex. B. W. Kennedy), 
17, Victoria-street, London, S.W. An advertisement contains 
additional particulars. Tenders must be delivered at Mr. Grange's 
office by June 1. 

Great Grimsby Corporation also invite tenders for the supply and 
delivery of electricity meters. Further particulars are set out in an 
advertisement, and tenders must be delivered at the oftices of the 
town clerk (Mr. W. Grange) by June 1. 

South London Electric Supply Corporation invite tenders for a com- 
plete installation of 3,000 lights on the premises of 500 consumers in 
any part of the company’s area of supply, and also for the installation 
of two arc lights on the premises of any consumer in the same area. 
Specifications may be obtained from the secretary (Mr. Н. Н. 
Bover), 54, Bengeworth-road, Loughborough Junction, London, S.E., 
and tenders must be in by Saturday, June 2. See advertisement. 

Newcastle-upon-Tyne Tramways committee invite tenders for 
switchboards, underground feeders, and pumping apparatus. An 
advertisement contains additional particulars, and tenders for switch- 
boards and feeders must be sent to the town clerk (Mr. Hill Motum) by 
25th inst., and for the pumping apparatus by June 1. Specification 
and forms of tender can be obtained after 16th inst. from the con- 
sulting engineer, Mr. Chas. Hopkinson (Messrs. Hopkinson and 
Talbot), 26, Victoria-street, London, S.W. 2 


Bradford Corporation invite tenders for the supply and delivery (fur 
12 months) of enclosed electric motors of 44 H.P., 7 H.P., and 10 H.P. 
Specification, &c., may be obtained from the city electrical engineer 
(Mr. R. A. Chattock). Further particulars are given in an advertise- 
ment, and tenders must be sent to the town clerk (Mr. Frederick 
Stevens). Town Hall, Bradford on or before 24th inst. 

Bradford Corporation also require tenders for the construction and 
delivery of two steam engines and two 1,000 kw. dynamos. Speci- 
fications may be obtained from the city electrical engineer (Mr. R. A. 
Chattock), and tenders must be delivered to the town clerk (Mr. 
Frederick Stevens), Town Hall, Bradford, on or before 24th inat. 
An advertisement gives further particulars. 

Bradford. Corporation require tendera for coal-conveying apparatus, 
hoppers and ash-conveying apparatus for their Valley-road electricity 
works. Specifications may be obtained from the city electrical 
engineer (Mr. R. A. Chattock). Tenders must be sent to the town 
clerk (Mr. Frederick Stevens) by 31st inst. See advertisement. 


Fulham (London) Vestry require tenders for the wiring of their 
electric lighting works. Specifications, &c., can be obtained at tke 
offices of Mr. F. Hastings Medhurst, B Sc, 13, Victoria-street, 
London, S.W., and tenders must be sent to Mr. W. J. H. Denselow, 
Clerk to the Vestry, Town Hall, Walham Green, S.W., by Monday, 
June 4. An advertisement contains further particulara. 

Sutlon Coldfield Corporation invite tenders for the supply and 
erection of electricity generating plant, particulars of which are set 
out in an advertisement. Specification may be obtained (after 94th 
inst.) at the offices of the town clerk (Mr. Thos. V. Holbeche). The 
contracts will be carried out 1n accordance with the plans and speci- 
fication of the consulting engineer (Mr. W. C. C. Hawtayno), 9, 
Queen-street-place, London, E C., from whom further information 
can be obtained after 24th inst. Tenders must be delivered to 
Mr. Holbeche before noon of June 21. 


London County Council's Asylums committee invite tendera for the 
installation of electric lighting and power (except generating plant) 
and the installation of telephones, tell-tale clocks, fire alarms and 
call bells at the Horton Asylum, near Epsom, Surrey. Further 
particulars are set out in an advertisement, and specification can be 
obtained from the clerk (Mr. R. W. Partridge) after 21st inst. 
Tenders must be delivered to the committee, 6, Waterloo-place, S.W., 
by 10 a.m., Saturday June 16. 


Dundee Town Council require tenders for the cverhead equipment 
of four electric tramway routes particulars of which are set out in 
an advertisement. Specifications, &c., may be obtained from the 
city electrical engineer (Mr. Walter H, Tittensor), and tenders must 
be lodged with the town clerk (Sir Thomas Thornton, LL. D.), City 
Chambers, Dundee, by 31st inst, 
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Dundee Town Council invite tenders for supply of copper bonds. 
Specifications, &c., may be obtained from the city electrical engineer 
(Mr. Walter H. Tittensor), Dudhope Crescent-road, and tenders must 
be lodged with the town clerk (Sir Thomas Thornton, LL. D.), City 
Chambers, Dundee, by 22nd inst. An advertisement contains 
additional particulars. 

Dundee Gas Commissioners invite tenders for small coal and 
electricity meters. Specifications from the city electrical engineer 
(Mr. Walter H. Tittensor), Dudhope Crescent-road, and tenders 
must be delivered to the town clerk (Sir Thomas Thornton, LL.D.), 
City Chambers, Dundee, by 31st inst. See advertisement. 

Devonport Corporation require tenders for the supply, delivery and 
laying of electric light and traction feeders, distributore, boxes, &c., 
in connection with the scheme of electricity supply for Devonport 
and East Stonehouse. Specification may be obtained from the 
borough electrical engineer (Mr. Charles Furness), Technical School, 
Devonport, and further particulars are set out in an advertisement. 
Tenders must be sent to the town clerk (Mr. A. B. Pilling) by 5 p.m. 
of 25th inst. 

IValthamstow District Council invite tenders for the supply and 
erection of arc lamp posts and accessories and glow y on posts 
and on existing gas standards. Tenders to clerk (Mr. E. J. Gowen), 
Town Hall, Walthamstow, by 5 p.m. 29th inst. 

Walthamstow District Council also invite tendera for fire alarms, 
wire, &c. Tenders to clerk before 5 pm., 25th inst. 


Southampton Corporation invite tenders for a water-tube boiler with 
steam and other pipes and sundry ironwork. Tenders to town 
clerk (Mr. R. R. Linthorne) by 28th inst. 


Bridgwater Town Council invite tenders for the supply and 
erection of electricity generating plant. Tenders to town clerk 
(Mr. W. T. Baker) before 3 p.m. on June “th. 

Crewe Town Council seek tenders for the supply and laying of 
about 25,000 yards of threc-core cable for street lighting extensions, 
and the sapol of upwards of 500 lamp holders and reflectors for 
adopting the existing lamp-posts for electric light. Tender to 
Mr. F. Cooke, town clerk by May 20. 

Glasgow Corporation invite tenders for the supply of two sets of 
switchboards and instruments for 4,000 amperes each. Tenders to 
town clerk (Sir J. D. Marwick) beforel0 a.m., June 12. 

Farniworth District Council require tenders for the erection of 
clectricity station building». Tenders by 30th inst. 


Wolverhampton 5 committee invite tenders for the con- 
struction of nearly two miles of tramway. Tenders by June 26. 


Worksop District Council require tenders for electricity generating 
plant. Tenders to clerk by 23rd inst. 


Corporation of London Streets committee invite tenders for the 
supply on hire of electrically-driven dust carts. Tenders to town 
clerk (Sir John B. Monckton), Guildhall, E.C., by June 1. 


Tenders are invited for wiring the Leeds Central Fire Station. 
'Tenders to town clerk by 28th inst. 


Bradford Corporation invite tenders for castings, forgings and 
turned work required for slipper brakes for electric tramcars. 
Tenders to town clerk by 19th inst. | 

Vladivostock (Siberia) Municipal Council invite tendera for the 
concession for erecting electricity works and for constructing an 
electric tramway. 

Tenders are invited for the concession (which has already been 
applied for) for the construction and equipment of an electric tram- 
way from the Puerta de Hierra (Mudrid) to Aravaco and Pozuelo. 
Tenderers are required to tender in the first instance on the basis of 
a reduction on passenger fares set. out in a schedule to the specifica- 
tion. Thecontract will be awarded on July 7. 

Norwegian State Railways Administration invite tenders until 
23rd inst. for telegraph and telephone materials. 


The Council of St. Gilles-le:-Bruzelles (Belgium) invite tenders for 
an electricity supply installation for part of its territory. Conditions 
(for 3fr.) from 14, Parois St. Gilles, St. Gilles, and tenders to Mayor, 
before 2 o'elock of Sept. 19. 


TENDERS RBOBIVED AND ACCEPTED. 


The Shoreditch (London) Vestry have received the following tenders 
for the supply of electric cables :— | 
British Insulated Wire 

Co. (accepted) ......... £582 14 8 
S'emens Bros. and Co... 655 2 3 
The following tenders have also been received by the Vestry for the 
supply of feeder panels for switchboard :— 


W. T. Henley’s Co....... £634 0 O 
W. T. Glover and Co.... 598 5 10 


Electric Construction Co. (ac. Crompton aud Co £555 

z еннан ыча £455 | General Electric Co 497 
RuHe 716 | Evered and Co 457 
Nalder Bros, and Thompson... 575 | Verity’s (Ltd.) . q 456 


8 Corporation have accepted the tender of Messre. R. W. 
Blackwell and Co. for the supply and erection of the overhead 
electric equipment of the Compton electric tramway route at 
£3,433. The British Insulated Wire Co.’s tender at £3,270 was 


recommended for acceptance by the Tramways committee, but an 
amendment by Mr. Radford that Messrs. Blackwell and Co.’s tender 
be accepted was carried at the Council meeting on Wednesday. 


The tender.of Messrs, Fisher and Allison has been accepted for 
the electric lighting of the Doncaster Corn Exchange. 


The Durban (Natal) Corporation have accepted the tender of 
Messrs. J. Hubert Davies & Spain, Johannesburg and East London, 
for the supply of steel rails and laying 15 miles of tramway track 
for electric traction (exclusive of Australian hardwood stringers) at 
£30,280. 

Cheltenham Council have accepted the tender of Messra, Siemens 
Bros. and Co. for a continuous-current dynamo at 4480, and that of 
Messrs, Witting Bros. and Co. for a traction dynamo at £420. 


APPOINTMENTS VACANT AND FILLED. 


An assistant lecturer and demonstrator in electrical engineering 
is required for the University College of North Wales, Bangor. 
Applications to the secretary and registrar (Mr. J. Lloyd, M.A.), not 
later than June 9. See advertisement. 

The chief electrical engineer of the Redditch District Council has 
a vacancy for three pupils. Particulars from Mr. W. J. Ferguson. 
See advertisement. 

Southport Corporation require a manager for their tramway 
Further particulars are given in an advertisement, and application s 
must be sent to the town clerk (Mr. J. Ernest Jarratt), Town Hal J, 
Southport, by 28th inst. 

Cardiff Corporation invite applications for the appointment of 
a tramways electrical engineer, ata commencing salary of £500 per 
annum. Application to town clerk (Mr. J. L. Wheatley), Town 
Hall, Cardiff, by June 1. An advertisement contains additional 
particulars. 


There is a vacancy for an assistant superintendent in the telegraph 
department of the Government of India. Further particulars may 
be obtained on application to the India Office, and applications 
should be sent to the Secretary, Public Works Department, India 
Office, Whitehall, London, S. W., by June 30. See advertisement. 


` А head-master is required for the Industrial School, Lucknow, 
India. Some additional information is given in an advertisement. 
Forms of application and further particulars can be obtained from 
the Director-General of Stores, India Office, Whitehall, London, S. W. 


A lecturer is to be appointed at Cambridge, in succession to 
Mr. W. N. Shaw, F.R.S., lecturer in experimental physics. Appli- 
cations are to be sent to the Vice-Chancellor by May 19. | 


Mr. William Paul, of the engineer's office of the City and South 
London Railway, has been appointed mechanical draughtsman to the 
electricity department of the Islington Vestry. | 


BUSINESS NOTICES. 

The registered offices of Marconi’s Wireless Telegraph Co. (Ltd.) 
have been removed from 28, Mark-lane, E.C., to 18, Finch-lane, 
Threadneedle-street, London, E C. 

Messrs. А. W. Flowerdew and W. M. Hunt (trading as Flower- 
dew and Hunt), electricians, &c., 42, Bridlesmithgate, Nottingham, 
have dissolved partnership. Debts by Mr. Flowerdew. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A first and final dividend of 5s 7d. is payable at the O. I. s, 
31, Silver-street, Lincoln, in the bankruptcy of W. H. Bowman, elec- 
trical engineer, &c., lately trading at Heaton-street, Gainsborough. 


The Doe Portable Electric Light and Power Syndicate (Ltd.) is to 
be wound up voluntarily, with a view to reconstruction. Mr. J. E. 
Ward, 122, Cannon-street, London, E.C., 1s liquidator. 

A meeting of the Pha:bus Electric Solder and Electric Soldering 
Fluid Co. (Ltd.) will be held at 52, Ayton-road, Stockwell, London, 
S.W., on June 18, to receive an account of the winding-up. Mr. S. 
Shortman is liquidator. 

A meeting of the Nalder and Harrison Construction Syndicate 
(Ltd ) will be held at 19, Queen Victoria-street, London, E.C., on 
June 16, to receive an account of the winding-up. Messrs. J. A. 
McMullen and N. Frank Nalder are liquidators, 

Claims against the Perfect Arc Lamp and Accessories Co. (Ltd.) 
are to be sent by June 11 to the liquidator, Mr. S. H. Lee, 85, Grace- 
church-street, London, E.C. 


Gordon Webber, electrical and mechanical engineer. trading as 
G. Webber and C», 101, Mount-pleasant, Liverpool, and at Leigh, 
has executed a deed of arrangement. Liabilities £173. 48. 8d., assets 
£92. 9s. 10d. Mr. S. Jude, 14, North John-street, Liverpool, is 
trustee. 

Thomas T. Markham, electric light contractor, 7, Warwick-court, 
Holborn, W.C., and Grove road, South Tottenham, N. London, has 
execut:d a deed of arrangement. Liabilities £215. 83. 9d., assets 
£130. 7е. 10d. 
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Plant for Sale.— Messrs, Cornelius and Boulter, the Promenade, 
Cheltenham, announce in an advertisement the sale by auction on 
22nd inst. at noon, of the contents (including electric lighting plant 
and machinery) of the Assembly Rooms, Cheltenham. Catalogues, 
&c., from the auctioneers. 

Some electric lighting plant (including a Fielding and Platt's gas 
engine and dynamo, switchboard and instrumente, &c.) is advertised 
forsale in another column. Further particulars from Mr. J. A. 
McMullen, M.I.E.E., 17, Gracechurch, London, Е.С. 

Leeds Corporation invite tenders for the purchase of electric 
tramways plant. Further particulars of the plant, which may be 
inspected on application to the engineer-in-charge, are set out in an 
advertisement. All further information may be obtained from the 
consulting engineers (Messrs. Hopkinsons and Talbot), 26, Victoria- 
street, London, S. W. Tenders to town clerk’s office, by 23rd inst. 

Mr. Robert Feather, Craven Bank Chambers, Market-street, Brad- 
ford, has receivel instructions from the repre:entative of the late 
Mr. B. U. Moore, to se'l hy auction on Tuesday, 29th inst., the 
machinery and plant, at 197, Sunbridge-road, Bradford. An adver- 
tisement contains further particulars, and catalogues may be obtained 
from Mr. Feather. 

Messrs. Firth and Wright wiil sell by auction on Monday next, at 
12 noon prompt, a large quantity of electrical, mechanical, and 
chemical manufacturing plant, &c., at Upper Lane Mills, opposite 
Cleckheaton station. Catalogues can be had of Messrs. Butterfield 
and Hartman, accountants, 2, Darley-street, Bradford, and of the 
auctioneera, Cleckheaton and Heckmond wike. 


Business for Sale. An electrical engineering bu.-ine:s is adver- 
tised for sale in another column. The works are conveniently 
situated within 10 minutes of London. 


A Large Belt.—Messrs. Balderston and Со, 201, St. Vincent- 
street, Glasgow, have recentlv specially manufactured for Messra. 
Crosses and Winkworth, Bolton, a Hoyt double leather belt 147ft. 
long and 45iin. wide, the nett weight being 1,2091b., or 17402, per 
sq. ft. of single surface. The belt required the exact centres of 70 
butts in its manufacture. At the speed it is intended to run the 
belt will transmit 528 H.P. 


E. P. S. Cellg.—To illustrate the electrical Power Storage Co.’s 
exhibit at Paris (stand No. 506, Group V.) a pamphlet has been 
issued describing and illustrating different ty pes of E. P.S. cells, and 
giving a brief history of the company which is the oldest and premier 
company devoted entirely to the manufacture of electric accumulatora 
or storage batteries. The pamphlet will be found serviceable by 
non-technical visitors to the Exhibition, and the information regard- 
ing accumulators and their uses which is here given will be read 
with general interest. It is singular that in this pamphlet as іп so 
many other places Lord Kelvin's surname is spelt with a * p." The 
cover of the pamphlet might with advantage be strengthened. 


“Maxim” Incandescent Lamps.—4A neat list of ^ Maxim” 
incandescent lamps is now ready and obtainable by the trade from 
the Hiram S, Maxim Electrical Corporation (Ltd.), 44, Gillingham- 
street, Victoria, London, S.W. High and low voltage lamps ої from 
З c.p. to 500 c.p. are listed, and a variety of shapes and designs of 
lamps of this company's make are illustrated. 


Exports of Electrical Apparatus and Material.—Thefollowing 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including te'egraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 9 to 
May 15, with the ports of destination :— 

Africa —Alexandria, £38 ; Cape Town, £45 ; Durban, £423 (including 
£101 telegraph material); East London, £82; Quilimane, £62 ; Zanzi- 
bar, £71. Argentina—Buenos Ayres, £549 (including £312 telegraph 
material). A ustralusia— Adelaide, £96; Auckland, £35; Freemantle, 
£56 ; Melbourne, £136; Otago, £70; Sydney, £2,404 (including £89 
telegraph material); Wellington, £242. Azores—£1,151 (telegraph mate- 
rial), Burma—Rangoon, £352. Ceylon—Colombo, £152. Chili —Boca, 
£385 (including £155 telegraph material). Denm«ark—Copenhagen, 
£28 (telegraph wire)  Fr«nce—Boulogne, £36. Germany—Hamburg, 
£700 (including £400 telegraph material) MHolland—Amsterdam, £275 ; 
Flushing, £9. Hong Kong, £16. India—Bombay, £223 ; Calcutta, £1,101 
(including £355 telegraph wire); Karachi, £240. Japan—Kobe, £745 
(telegraph cable); Yokohama, £585. Malta, £135. Spain—Barcelona, 
£128 (including £102 telegraph wire) Sweden — Stockholm, £88 (tele- 
graph material) Total £10,662, against £15,197 in the corresponding 
week last year (May 10 to May 16). 
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CITY OF LONDON ELECTRIC LIGHTING CONTRACTS.— Mr. J. W. 
Martin, who has vigorously criticieed the action of the City Corporation 
in repudiating the validity of its contracts with the Brush Co. and Messrs. 
Laing, Wharton and Down (subsequently taken over by the City of 
London Electric Lighting Co.), points out, in regard to Mr. Justice Far- 
wells judgment establishing tbe validity of the contracts, that had the 
decision been reversed, the value of City of London Corporation securities 
as a safe investment would have been jeopardised. Mr. Martin estimates 
that the Corporation will have to issue a new loan of £2,000,000 to cover 
its liabilities to the City of London Co. і 


COMPANIES MEETINGS AND REPORTS. 
New General Traction Co. (Ltd.). 


The fourth annual general meeting was held on Wednesday, under the 
presidency of Capt. Francis Pavy. 

The CHAIRMAN stated that four years ago the undertaking was a very 
small one—certainly as regarded capital. It only had £50,000 of prefer- 
ence capital, and the ordinary capital, which they now saw in the balance- 
sheet under the item of good will. He was approached because the amount 
of work in hand required further funds, and, believing it to be extremely 
good business, he and some of his friends joined the company. Durinz 
the period in which they had been connected with it they had been enabled 
toput in an additional £200,009, and someone, he thought, would be required 
to provide somethiog more before the works were finished, and the full 
benefit was reaped of what they had been doing. He thought it might ba 
said that they had done very well during the period in question 
He thought that the shareholdera should be satisfied with the balance- 
sheet. After deducting £6,116 for general expenses, salaries, &c., charge- 
able against revenue, they were left with a balance of gross profits of 
£76,299, which was increased by the amount brought forward to £82,512. 
During the year the directors had raised £1C0,000 of additional preference 
capital, making it £250,000. · The cost of raising this was £281, which had 
been written off, and thus they were left with a disposable balance of £82,2). 
À dividend on tbe 6 per cent. preference shares (absorbing £13,487! had been 
distribu'ed, which the shareholdera were now asked to confirm, and deduct- 
ing this, a balance remained of £68,743. Of this they proposed to 
appropriate £10,769 to reserve against goodwill, this making, with a 
further £2,230 from profit and loss, the sum placed against good will account, 
£13,002. The directors had commenced a reserve fund, to which they 
had placed £20,000, and this left them with a balance of £37,030 to start 
the new year. These figures were all based on the price at which tbe 
shares of the tramway undertakings in which the company were interested 
were taken, and this was at par. Tney had about £100,000 in the Coventry 
Electric Tramways, £165,000 in the Norwich Electric Tramways, £21,000 
in the Douglas Southern Electric Tramways, £1,973 in the Light Railways 
Syndicate, and £76,000 in the Philadelphia, Morton, and Swarthmore 
Street Railway. He concluded by moving the adoption of the report and 
accounts. 

Baron EMILE B. D'ERLANGER seconded the resolution, which was 
carried. 

The dividend on the preference shares was sanctioned, and the proceed- 
ings closed with a vote of thanks to the chairman and directora, 


CITY NOTES. 


n 


MBHORANDA.— Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 27 1d. рег oz. (May 17). Consols (23 per cent.) 1018—101 for 
money, 1012 —1014 for account; 24 per cent. 981—982 (May 17). Stock 
Exchange Settling Day : Consola. June 1 ; Stocks and Shares Continuation 
Days, May 29 and June 12; Ticket Days, May 50 and June 15; Pay 
кА Mey òl and June 14; Mining Share Carry-over Days, May 28 and 

une 11. 


CHISLEHURST ELECTRIC LIGHTING CO. (LTD.)— The annual report 
states that the supply of current was commenced in Feb., 1899, with an 
equivalent of 806 8 c.p. lamps connected, aud this number had increase:l 
at the end of the year to 4,017. "The net profit (£85. 1s. 7d.) has been 
carried forward. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)—With the view to partly meeting the expenditure necessary in 
connection with the new Australian cable to be laid by thia company, the 
directors have decided to issue to the shareholders the unused balance of 
50,000 ordinary shares of £10 each at a premium of £3 per вћаге For 
this purpose the share register is closed until May 19. 


ISLE OF MAN TRAMWAYS AND ELECTRIC POWER CO. (LTD.)—The 
report of the directora for the past year states that there ix a credit 
balance on the general account of £6,864, of which £5,663 has been paid 
as interim dividend. The profit оп the Ramsey section of £2,415 is 
insufficient to meet the debenture charges of £2,600. The auditora (Messrs. 
Aldred and Co.) point out that whereas the capital expenditure has been 
£518,000, only £366,000 hax been ra/sed by shares and debentures, the 
bilance being accounts owing, bills payable and bank overdrafts, Mes:rs. 
Turquand, Young and Co. are to report on the position of the company. 


JAMES HINKS AND 80N.—The net profits for the year ended March 31 
amounted to £10,991. 183. 9J., and a final dividend of 10 per cent. per 
annum was declared. 

KENSINGTON AND NOTTING HILL ELECTRIC LIGHTING. —Applications 
are invited for an issue of £100,000 4 per cent. debenture stock by the 
Kensington and Knightsbridge Electric Lighting Co. (L*d.) and the 
Nottiug Hill Electric Lighting Co. (Ltd.), the money being required for 
the joint station of these companies, authorised under the Kensington and 
Notting Hill Electric Lighting Companies“ Act of 1999. The list close; 
this day (Friday). 

MIX AND GENEST, LTD. (BERLIN).—The general meeting of this com- 
pany was held on Saturday. The directors’ report stated that the gross 
profit was £30,090, whicb, after making provision for depreciation on 
plant, toole, and buildings (£11,800), left a net profit of £18,290, out of 
which a dividend at the rate of 12 per cent. has been declared. The 
progre:s of the company is attributed mainly to the large extension of the 
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telephone system in Germany. The directora anticipate that the require- 
ments of the German Government will be still larger in the future on 
account of the adoption of the metallic circuit system. A further impetus 
has been given to the telephone industry by the German General Post 
Office allowing subscribers’ private installations to be connected to the 
Government telephone system, free of charge, the only stipulation being 
that the instruments used on such private installations should be equal 
in quality to those used by the Government. 


MOTOR GESELLSCHAFT FUR ANGEWANDTE ELECTRICITAT. —This 
company which is closely allied to Messrs. Browa, Boveri and C», ha 
declared a dividend of 7 per cent. for the past year. 


STOCK EXCHANGE NOTICES.— Tuesday last was appointed a special 
settling day for £300,000 5 per cent. first mortgage debenture stock of the 
British Aluminium Co. (Lied.), and the securities have been ordered to be 
quoted in the official list. Wednesday, 25rd inst., has been appointed a 
special settling day in the further issue of 7,532 £3 full-paid ordinary 
shares (Nos. 46,419 to 54,000) of Crompton and Co. (Ltd.), and 81,032 £5 
(£3. 10s. paid) and 18,908 fully-paid ordinary shares (within Nos. 490,001 
and 590,000) and fully and partly paid provisional certificates for £5.0,000 
4 per cent. debenture stock of the National Telephone Co. (Ltd.). 'The 
Stock Exchange Committee has also been asked to appoint a special 
settling day in 25,000 vendor's 7 per cent. cumulative preference £1 (fully. 
paid) shares (Nos. 115,001 to 140,000) of the Nernst Electric Light Co. 
( Ltd .), and to allow the further issue of 12,500 6 per cent. cumulative pre- 
ference £5 fully-paid shares (Nos. 27,501 to 40,000) of the British Insuluted 
Wire Со. ( Ltd.) to be quoted in the official list. Application has also been 
made to the Committee to appoint a special settling day in and to grant 
a quotation to 7,000 5 per cent. cumulative £10 fully-paid preference 
thares of tte Alliance Electrical Co. ( Ltd.), and to allow the further issue 
of 20.000 6 per cent. cumulative £5 fu!ly-paid preference shares (Nos. 
54,001 to 74,000) of the New General Traction Co. (Ltd.) to be quoted in 
the official list. E : 

WEST INDIA AND PANAMA TELEGRAPH CO. (LTD.) —The prorits of this 
company for the half-year ended Dec. 31, 1899, being insufficient to 
provide the preference dividends, the directora have decided to withdraw 
the sum required from reserve, and recommend on this осавіоп the pay- 


157 


ment of the uaual dividends on the cumulative preference shares, and one 
shilling per share on the ordinary shares. 

WYCOMBE ELECTRIC LIGHT AND POWER CO. (LTD.)—The anuual 
meeting was recently held at High Wycombe. At the end of the year the 
equivalent of 7,656 8 c.p. lamps (including about 130 H.P. in motors) were 
connected, and since the beginning of the current year 4,225 further lamps 
bad been applied for. The net profit was £438. 18s. dd. After paying a 
dividend of 24 per cent. upon the ordinary shares, and applying 
£141. 138. 9d. in paying Parliamentary expenses, the balance ( £230. 133. 4d.) 
was carried forward. At the end of the last quarter the connections were 
equivalent to 10,273, and about 2,170 more were awaiting connection. The 


report and accounts were adopted. 


ELECTRICO TRAMWAY AND RAILWAY TRA 


РРІС RECEIPTS. 


AGGREGATE, 


Amount. | 


£ 


Inc. 
or Bec. 


£ 


18| 77,559 + 3,998 
6 2191 


19, 
6 
26 | 
19 | 
15 
6 
19 
19 
18 | 
19 
19 | 
19 | 


m 

Week E 
Line. ended 8 ot Deo 

| < 

1900 £ £ 
*Birmingham Tramways.| May 12 | 4,297 + 133 
Blackpool Corporation.. „ 10 285'- 3 
Blackpool and Fleetwood} „„ 12 331,- 31 
Bradford Corporation... , 15 420 ＋ 115 
Brisbane Trams .........| Mar.28 1, 725 ＋ 418 
Bristol Trams & Carriage Мау 11 2, 850 — 13 
Buenos Ayres & Be oj Apl. 15 2,501 ＋ 239 
City & South London Ry.| May 13 | 1,580 + 454 
Dover Corporation. . „ 12| 1774 23 
Dublin United ........ . „ 11 3,507 T 520 
Dublin Southern Dist... „ 11 825+ 4 
Glasgow Corporation ..| ,, 12 9, 183 T 154 
Liverpool Corporation.. , 5 7,380 ＋ 513 
Liverpool Overhead Rly.] „ 15 1,416 ＋ 77 
Sheffield Tramways ......| , 13 2,097 + 664 
*South Staffs. Trams . . „ 11 630 T 55 
* Partly electrical. 


4,584 
2.689 
52,595 
51,770 
34,413 
23,625 
1,151 
61,216 
14,892 


124,341 
26,752 
56,477 
12,278 


+ 467 


158 
+ 626 
t 15,950 
T 1,903 
4 5,059 


8,592 


+ 111 
+12,668 


+ 16,065 


(+ 1,124 


+ 12,262 
+ 558 


ELECTRICAL 


Previous | Price RATE PER 

— ur E рт NAME. | Weex’s Price, | Wednesday, Окмт, 
ХТ. | Saare. | DEND. | | May 9, | May 16. YIELDED. 
TELEGRAPHS. a 
£110,900 100 4%  |*African Direct Telegraph 4% Mort. Deb. (red.) ...... 100 104 100 104 317 4 

25,000 10 „ | Amazon Telegraph зө КАТҮГҮН 3 4 е I 
£119,700 100 5% | Do. 5 per Cent, Debentures ............. 85 90 85 90 511 1 
£822,720| Stock | 15/0 | Апд1\о.АшетЇсат................................................... 62 35 62 35 512 8 
£3,062,240 | Stock 80/0 о. // A vV senes] 114 115 114 115 6 4 9 
£3,062,240 | Btock 27/0 Do. Deferred ......... TFT | 13] 111 1:4 14 9 12 10 
$13,333,300 8100 811 Commercial Cable Capital Stock ........................... 165 175 165 175 411 5 
£1,589,196 | Stock 4% |* Do. 4 per Cent, Debenture Stock ......... ..... . | 102 104 102 104 817 0 
16,000 10 6/0 Cuba Submarine Ordinary ......................., скаў xd 9 10 84 94 1.4 
6,000 10 10/0 | Do. Preference 10 per Cent. ............... поо AB 20 18} 194 P Ду. 
12,931 5 2/0 Direct Spanish Ordinary  ...... P OENE АГАМА ЭЙ КА á 5 4 5 40 0 
6,000 b 5/0 Do. 10 per Cent. Cumulative Preference ...... 9 10 9 10 5 0 0 
£30,000 50 417 Do. 4% per Cent. Оерепёцгез ........................ 101% 105% 101% 1057 45 9 
60,710 20 3/0 | Direct United States Cable ...... begebe eben isses —— We г" 12 114 12 5 16 8 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) ..... 100 103 10) 103 48 0 
£4,000 Stock 57 Eastern Ordinary ...... ..... e . 15) 155 159 155 4 10 4 
£1,826,8°8 | Stock 817 Do. 3} per Cent. Preference Stock ......... ..... | 98 101 93 101 3 9 8 
*€1,432,268 | Stock ox [* Do. 4 per Cent. Mort. Dab. Stock (red.) 113 118 lt 116 390 
we 250,000 10 (MB 7. e oo .. 151 16} 15} 16} 4 6 2 
£320,000 | Stock 4% Do. 4 per Cent. Debenture Stock .................. 114 118 111 116 8 9 7 
£6,700 100 0 Bo. 5% (Austin. Gov. Sub.) Deb.,1900 (reg.). 100 103 100 103 417 1 
£26,600 100 5% Do. B S pa 109 103 190 103 417 1 
£300,000 100 47  |"Eastern and S. African 47 Mort. Deb., 1909........ 100 103 109 103 318 5 
£200,000 25 4% Do. 4 per Cent. Mauritius Sub. Deba.(red.).. | 1007 103% 1002 103% 317 8 
180,227 | 10 2/6 Globe Telegraph and True 11} 11] 11} 112 As. 4 
180,042 | 10 3/0 Do. 6 per Cent. Рге(егепое........................... 15 11 | 15 153 317 65 
150,000 10 15/0 | Great Northern of Copenhagen 32 81 82 81 3 13 6 
| 286,300 100 44% | Halifax & Bermuda Cable 44% lst Mort. Dob. (red.) . 100 103 | 100 103 48 0 
17,000 25 0 WE S ou . КЛЕТ xd 51 58 51 53 490 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904 ... 105 108 105 103 5 11 7 
E100. 000 100 47 Pacific & European Tel. 4% Guar. Debs. (red.) ..... 102 105 102 105 3 16 9 
11,839 8 4/0 Reuter ............ PEEP 7 4 7 8 5.00 
8,381 | £100 Cert 67 Submarine Cables Trust Tm | “RBS 12) 12t 12) 413 0 
15,6098 10 Ms West African Telegraph n 8 N 2k 3) | 2 3k 493 
£171,100 100 57 |* Do. 5 per Cent. Debentures (red.) ............... 97 10) 97 100 5 0 4 

30,008 2k aes Wonne d e окса eer ES $ 1 i 1 Р 
£160,000 100 47 |* Do. 4 per Cent. Debentures ........................ 100 103 100 103 Sls 7 
88,321 10 6d. | West India and Panama .................. MOTO A 1 - 14 52; 
34,563 10 6/0 Do, брег Cent. Ist Preference. of | 9} 91 6 3 1 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference ...................- 7 S 7 s 7 10 0 
£80,000 100 57 Do. 5 per Cent. Debentures ........................ 104 197 104 107 413 6 
£389,731 | Stock 4% Western & Brazilian 4 per Cent.Debenture Stock ...| 100 104 102 105 317 4 
207, 10 3/0 Western Telegraph (late Brazilian Submarine) ...... 14} 15 14 15 4 13 4 
£75,000 100 bz “ Do. 5 per Cent. Debs. (2nd Series, 1900) ......| 105 108 | 105 103 4 13 10 
TELEPHONES. 

44,000 £5 3/0 | Chili Telephone (fully paid) ....................... T PA | 1% + 2% 34 15 9 
72,680 1 247 | Monte Video Telephone Ordinary ...... ........... ..... | { E 500 
88,492 1 1/0 Do. 5 per Cent. Preference ............... nu y^ 1 1 | 5 0 0 
470,000 5 | 3/0 National . ee eee Фр e eee 4i 61 | 41 51 517 1 
15,000 10 | 6/0 Do. 6 per Cent. Cumulative lst Preference .. 13 15 13 15 4 0 0 
15,000 | 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference ... 12 14 11 13 6 12 4 
250,000 5 | 2/6 Do, 6 per Cent, Non-Cumaulative 3rd Pref, ... 53 59 5 51 115 3 
2,000,000 Stock | 34% Do. Debenture Stock 3j per Cent. (red.) ...... 97 109 g6 99 3 10 7 
171,504 I |05 ОНГ ................. CAE a IH OF SP ae 1 13} 414 1 
58,000 5 2/6 r casas cedawessdounndad (eerte rtp ué PRA P eR а: + 5 4 5 7 210 
16,689 5 | If Do. 5% Cumulative Preference? ..,...... mE 4j 5 4 5 £15 3 
#179,947| Stock | 5% Do. 5 per Cont, Debonture Stock (red.).........| 103 106 103 109 tls 4 
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ELECTRIOAL COMPAN IES’ SHARE LIST. 
vxr | [Авт | Previous | Ргісе RATE PER Buses Dom 
Due ae | Deve | МАМЕ. Weex’s Paicm, | Wednesday. Окхт. Огттрихр Юта, Durno Wir 
3 HARE. | DEND. May 9. May 16. Yrecpep. Ewmptwo Mir 16, 
ELECTRICITY SUPPLY COMPANIES. wre | Niue | Loses 
109,000 1 ove Bl'ckh'th & Gr’nw’ch D'st'ct 1 { ! | et oo eee iss 
6,000 10 100 | Bournemoath and Poole Elec. Sapply Ord. ......... ... 11 12 11 12 311 3 ene Ies... ie 
6,000 10 4/6 Do. 41 per Cent. Cumulative Pref. ............... | 10 11 10 11 4 110 Em wee а 
19,661 5 36 | Brompton & Kensington Electricity Supply 98 7 8 7 8 815 0 ose - es 
12,000 5 3/6 Do. 7 per Cent. Preference ...... ..... .... do 8} 3k 8} 9 313 8 | Marchand September bes с 
20,000 5 -. | Calcutta Elec. Supply Ordinar "y (fally paid) ......... 7 7 7 7 Ae px LEX $a 
50,000 5 5/0 Charing Cross & Strand Electricity Supply Oorp. .. 8 9 8 9} 414 9 February and August is 
20,000 5 2/3 Do. 4% per Cent. Preference ..... hopes. Raoi 5 5 5 6 815 0 10 | " ; 
31,000 5 3/6 | Chelsea Electricity Supply Ordinary .. L5 64 7% % |400 RS ATER, 7, 1 
£150,000| Stock 44% |* Do. 4% per Cent. Debenture Stock (red.) sinl. 208 111 208 111 | 4 2 2 June and December... 10 RR 
$1,200,000 | $1,000 5% | Chicago Edison lstMort.57 30 paste e )..| 100 110 100 10 | 4:011 | April and October... .. — 
60,000 10 8/0 | City of London Electric Lighting Ord ues 2 11 19 п 00 and August 10 10] 
40,000 10 67 ba. 6 per Cent. Cumulative Pref. . LASER EN 13 12 13 412 4 | January and July. 12 125 
£400,000 | Stock 5% |* Do. Брег Cent. Debenture Stock rod.) — 122 127 122 127 | $18 9 Juns aud 22, ^... 
40,000 10 8/0 | County of London and Brush Prov. Ordinary ... 95 10 % 10} | 315 2 ose 2 К 
20,000 10 6/0 Do. ö per Cent. Cumalative Preference ...... 12 13 12 13 | 41? 4 | Marchand September ree - 
£200,000 | Stock 417 Do. 44% Dab. Stock Oerts. {ге edi ) (re L) A 112 109 112 40 9 700 111 - 
15,000 5 10 | Kensington and Knightsbridge Ordinary ..... uel TAE. GER 124 1 DIY ous dss = 
10,000 5 6% Do. брег Cent. lst Preference ..... 8 7 74 7 7 4 0 0 | January and July. ee - 
110,000 3 Ес, London Electric Sapply Ordinary . — of 2 ц 2 e = - d 
49,840 5 3/0 Do, б per Cent. Preference .................... „ 41 4 4} 613 4 | 5 
£250,000 | Stock 4% Do. 4 per Cent. lst Могае Dobanturos 2 | 10) 102 100 102 819 3 | Mar. Jane, Sept., Dec. | m d 
85,000 10 5/0 | Metropolitan Elec. Suppl у Ord. ........ — Шы 1 Dp 1 3 9 0 | April and Ootober......) 1 13, 
£220,000 | Stock 47 Do. per Cent. Dab, Stosk Firat Mort А RN 117 114 117 | 81611 Jans and December wae - 
£125,000 | Stock 24/8 Do. s er Cent. Mort. DM e QUE ж esl 93 93 96 93 | 811 10 | eee 97 — 
6,452 19 8/0 Notting Hi lectric Ordinary ... oe нонй sereoo cv 15 16} 15 16k 4 4 10 | March ULLO ETTET ees «0 
10,000 5 5/0 | Oxford Electric Ordinary ee cece cere e 7 ej 7 8115 | a DPA а 
300,000 1 EE РИ ИНА i. iu sees аа ‘sical lode Sidhe aed i 1 1013 4 | — I - 
£135,000 | Stock 57 | River Plate ELLt. & Trot’ n, Ltd., 6% lst Мог. Bb. 75 85 75 85 | 618 0 ain РА СЕ 
15,000 | $100 $2 Royal n Company of Montreal Shares ..... ..| 170 19) 170 192 4423 eve bs = 
£123,200 100 4X |" Do. } per Cent. ist Mortrage Dabentares ..| 10% 107 | 104 107 4 4 1 | April and Ootober...... - - 
40,090 5 9/8 | St. — and Pall Mall Electric Ordinary ........| 14 15 IS 15 413 7 | Febrasry and August 1:1 i 
20,000 5 3/6 | Do. 7 per Cent. Preference .. 5 8 9 8 813 8 se as 5 
12,000 5 .. | Smithflel? Markets Electric Supply Ordinary. : 2 - e 2 - 
450,000 Stock es | Do, 4% Debentures... 85 95 85 95 son - wes oe 
65,000 5 .. | South London Electric Sapply Ordinary (fally paid) 4 i í 4 2 wes 2 — 
79,900 5 8/0 | Westminster Electric Supply Ordinary ......... 14} 15 l4} 15 4 $10 | Marchand September 15; - 
ELECTRIC MANUFACTURING &. C)M?AWIES. | 
125,000 1 71d. | Aron Electricity Meter 6 рэг Cant. C 1m. Pref, ...... 12 H H t 6 8 4 - u - 
85,000 1 dn British Electric Works Co. Ordinary .................. 1 1 1 ove eo ose - 
50,000 1 AE Do. брег Cent. Camalative Prefereac? ...... .. le u $ 11 eee - | E" - 
[ £50,000 109 41 Do. First Mortga a Debsntures oo Oe eee ce ва we 93 101 | 93 101 eee eee soe ow 
40,000 5 15/0 British Insulated Wire rdinary OIM 11 12 11 12 4 3 4 ... ... ous 
27,500 5 3/0 Do. брег Cent. Prefereno8 ......................‚ 6 6 6 6 413 4 ete з is 
100,000 5 1/6} | British Westinghouse 87 Preference ..... ө: елей, seas 4 5 4 5 - ove | 4. - 
90,060 2 1/2} | Brush Electrical Engineering  ..... ....... а А 5 1 2 1 2 4 0 0 September - - 
90,700 2 1/2 Do. сре Cent. Pref. Non-Cam. ..... х 2 BE x 2} 5 6 8 „ 3 — 
£125,000 | Stock 44% Do. яра Cent. Perpstaal Deb, Stosk . 103 113 103 113 819 8 | — (rin nni “+ 9 
£103,710 | Stock 12/1 |+ Do. ud Debonture Stock (rel) п... . 10 105 103 105 4 5 9 | June Decem - - 
20,000 5 5/0 | Callender's Cable Constru^t'on Ordinary bee Set St 15} 14 15% 416 9 ә во 13} © 
20,000 5 26 Do. - per Cent, Camalative і Де — 6 |] 6 434 - - - 
£90,000| Stock 44% Do. per Cent. Ist Mortgage Dab. (rei. ) of 119 116 | 113 116 3818 5 | November and May... - МА 
300,000 1 0/9} | Castner- Kellner Alkali Co. (fully pald) ...... ..... seso T 1 là 1g 518 5 ose m - 
£150,000| Stock 77 D». а per Cent. First Mort. Dab. (red.) .. 9 152 99 102 48 3 - - - 
60,000 1 0/7; Chadburn’s Ship Telegraph Ordinary . ... жүк 1 1 5 6 8 — i — 
60,000 1 0/7 Do. 6 per Cent. Cumulative Preference .. 1 1 6 6 8 | өөө — К 
32,098 3 193 | Grocapton ad Co. (Nos. 1 to 32,093). .......... 3 E 3 4 410 9 | January and July...... 3.2 - 
£100,000 100 5% |* Spee Cent. First Mortgage Dab. (rei)... 99 102 19) 103 | 419 0 * » n i 
60,000 1 0/7: Davis ‘and Timmins 6 per Cent. Cam. Pref....... ... i 1} i là | 568 eee v 
,261 ^ 1/9} | Edison and Swan United (“A“ Shares) (£3 paid) 2 2 2 2 | 7 з 9 | February and Angus 2 e 
17,139 5 2/93 Do. (Es pad) 3p 4 8 J 33 6 4} = 
£344,023 | Stock 4% | Do. 4 per Cent. Mortgage Deo. Stock (red. Ys 93 85 93 95 4 4 8 | Juneand December .. s in 
26,100 5 5/11 a s Electric Corporation Ord. (fully pd.)... 4j 5 id 5 6 0 0 | Half-yearly .....,......... - — 
475, C0 Stock ый 4j per Cent. First Mort. Deb. (red. ) wee} 100. 104 100 101 d ie — 
112,100 2 1/23 Electric Construction Co. (Lim'tsd) ... .. deis da 4 243 | 3 21 5 6 8 2 and July......| 2} 274 
25,000 2 2/9i Do. 7 per Cant. Camalative Proferance.........) 2 3t 31 3t 4 6 8 | July usce] — — 
£ 82,500 Stock 4X | Do. 4 per Cent. lst Mortgaze xn (ret) — ' 103 108 ' 103 103 316 2 . January and July... si — 
30,900 | 5 110 Henley’s eg —4.— Works Ordinary .. pus 13 13} 14 3 15 10 | February and August 14} 13} 
30,000 | 5 178 Do. ant, Preferanca ...... 5 5 5 t 818 8 * * En ss 
£50,000 Stock 44% Do. Ser Cou. Mortgage Deb. Stock (red.) .. 110 114 110 114 3 18 Ц » » — — 
50,000 10 10/0 | India Rubber, Gutta Percha, &c,, Works 21 21 21 21 41110, | |i PITE 
£300,000 100 4% Do. 4 per Cent. Ist Mortgage Dab. m s — 10) 105 10) 103 317 6 March and September | — - 
37,350 12 24/0 | Telegraph Construction and Maintenance ... 35 3) 34 33 411 6 March and July. * 
$150,000 100 47 Do.  4per Cent. Dabaature Bonds, 1909 . 102 105 103 105 316 2 ane oe > 
20,000 5 3/0 Do. Manufacturing Ordinary ..................... 10 11 10 il 337 ese 505 - 
20,000 5 2/8 Do, брег Cent. Camalative Preference ......... ji 6 5] 8 43 4 oes - 
30,000 5 7/0 Willans and Robinson Ordinary .......................... ll 14 114 12 416 0 Арг aud October.. — 13% . 
20,000 5 8/0 Do. s por Cent. Camalative Preference ...... .. 7 74 7 7 407 73 1; 
£100,000 | Stock 44% Do. 4 por Cent. Ist Mortgage Debentures xd 104 — 106 101 106 4 0 2 May and November .. m" - 
ELECTRIC RAILWAYS TRAMWAYS3, &3. | 
12,000 10 10/0 | Blackpool and Flestwood Tramways .. PRO M 18 17 18 4 811 one ss Ses 
£167,900 100 5% | Brisbane Tramway 4 er Out. Dabantares. 8885 88 102 101 10! 104 4 15 2 194 "e 
50,000 10 8% | Bristol Tramways and Carrlage Ordinary ......... .. | 22) 234 6 23 3 3 10 Febraary and August ise — 
25,000 10 4% Do. Cumulative Prafereace (Es paid) af 8k 8 8 ae өөө - — 
£100,000 | Stock 4% Do.  4perCent. Dabsntaras .................. exl Paka. “ae 107 118 38 5 ee se — 
12,000 10 5/) | British Columbia Electric Railway 5% Pref. .. ə} 10 9} 10} 417 7 vie 91i — 
30,000 10 9/0 British Electric Traction Ordinary N әз. 1 to 3), 02) 15$ 15; 154 154 813 9 oes wes * 
15,000 10 ies Do. (Nos. 60,001 to 75,000 ur 154 16) 194 16; Los — 111 — 
50,000 10 6/0 Do. 6% Cam. Pref. (Nos. 3), 1 to 659 12 13 2 13 412 4 - 12 one 
£200,000 | Stock 5% Do. брег Селі. Perpstaal Dabantaras ........ 124 127 121 127 318 9 ove 127 e 
40,000 E 28% Buenos Ayres & Belgrano 6% “A? Оа, Pret, e = 5 5 5 6} $ 14 4 - 5 e 
27,900 5 is Do. e Need rf dvo бе 4 4 4 4} 108 өө 4,5 — 
£320,000| Stock 5% Do. 5 per Cant. Debantaraa . 101 107 101 107 414 10 ese - — 
4120, 000 Stock jan Do. 52 2ad Deb. Sr k Prov. Corts (57; 4 toba p L э. 37 40 37 4) е - ini et 
208,940 10 3/0 | Central Londor Ordinary ... 10 10} 10 10} 217 2 Jause and December... lu, ar 
£355,000 | Stock 14% | Cit — South London Railway Con. Ordinary 61 61 61 61 213 7 January and July......| x et 
37, 10 JARA (Noa. 22,501 to 60,0)) 5 6} 5} 6} 2 5 4 - ds — 
£150,000 | Stock 5% Do. 6 per Cent, Perpetual Ргеѓзғэп29 (sai)... 1 14) 110 145 з 9 0 Јаппагу and July. - - 
£200,000 | Stock 5% ро. (ПОШ VES «w| 13i 197 132 117 313 8 хе саа id 
£214315| Stock 47 4 per Cant. "Perpet ial Dabsntare... х1! 12$ 130 123 121 8 2 6 May and November... — ov 
20,000 10 83% es rial Tramways Ordinary ............ loin не ан сез? 22 2 $i 140 il 3 6 5 Marchand September - one 
10,000 10 67 Do: 6 per Cant. Prof ns . . o c eos li 15 14 15 817 6 " ” — d 
£300,000 | Stock 44% Do. 4$ per Cent. Dab antara, N 115 113 115 31711 January and July. 5% — 
95,000 1 0/9 Isle of Man Tram. aad Elec. Power Ord. : { 5. | i A |19 4 0 zê — — 
10,000 1 ( 71 Do. 6 раг | M ant. Praf. T 1$ t ^ ru 13 14 4 ove эое эзе 
80,000 10 1/3 Kidderminster & District E. L. & Te’ ct’ n [34 Pref, . 94 104 9} 104 415 3 May an1 November... 585 — 
37.500 10 24% | Liverpool Overhead Railway Ordinary ...... . тае B. 9 8:3 9j. 4 3 1  Februaryand August ses — 
10,000 10 5% Do. я par Cent. Preferonoe . . . . 134 133 13} 1) 811 1 T " ee: — 
C 25,000 Stock 47 Do. er Cant. Debenture .......... 6 107 105 107 216 6 January and July...... 885 — 
24,000 5 $5 New Goiara Traction Ordinary ..... en 3} 4 3} 4 * - e — 
80,000 5 6/0 Do.  6per Cent. Camalative Preference .. х! 5 5k 4i 5} 514 3 У -csee m ous oe 
4,000 10 $i Oldham, Ashton and Hyde Elec. Tramway Ord....... 16 18 l6 13 E Febru агу and August ET - 
4,000 10 5/0 Do. 5 par Cent. Preference ...... . e seers 103 10] 103 10: 413 0 n ” — e 
13,334 10 ie Potteries Electric Traction Ordinary ............ REA lle 12 11 12 — ove vee — 
20,000 10 5/0 Do. брег Cent. TE PI shdveedós 9j 10} 9 оф 415 3 we — = 
&510,000 | Btock 3% | Waterloo and City Ordinary .... ——— 100 103 | 10 103 218 8 | June sid December 100 e 
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NOTES. 


— — ee 


Sm E. Sassoon, who in the House of Commons on 
Wednesday last moved that an inquiry should be held 
into the commercial and strategic defects of our Imperial 
telegraphic communication, showed a certain familiarity 
with the more obvious facts of the subject. He quite failed, 
however, to grasp the point that the growth of traffic with 
& given place must finally have a greater effect than even 
distance in determining the tariff. Although the population of 
India, for instance, enormously outnumbers that of Austral- 
asia, the telegraphic traffic of the former has been practically 
stationary or retrograde year by year, while that of the latter 
has continuously increased and has always responded to reduc- 
tions of rate in a way that India has never done. In 
comparing internal with international tariffs he failed to 
perceive that there are sacrifices—to secure uniformity or for 
other reasons—which a State may make on telegrams within 
its own territory, but which are not legitimate or even possible 
where messages pass over the lines of several countries. Sir E. 
Sassoon raised a laugh by pointing out that States like Luxem- 
burg which possess no cables at all, have an equal vote 
with Great Britain-in international telegraphic conferences ; 
but international messages transit land lines as well as 
cables, and he did not explain how Sovereign States 
could be induced to take part in such a congress on any 
other basis than that of equality, nor that the colonies 
of Great Britain possess votes. Of course, in practice, on 
these occasions votes, which are weighed as well as counted, 
have no binding effect until the resultant convention is 


accepted and confirmed by the high-contracting parties. 
Further, it may interest him to know that the companies 
which own the cables have no vote at all. 

AC UE 

Sm C. DILRE, who seconded the resolution, confined his 
remarks to the strategic aspect of the question. He expressed 
the view held by those entitled to speak with some authority 
on the matter—the late Sir James ANDERSON, for instance 
that while many of the cables might be cut, were Great Britain 
at war with a Continental Power, it would be impossible 
in practice to interrupt all the alternative routes simul- 
taneously. And, of course, for this purpose an alternative 
route is one, no matter how roundabout, by which communi- 
cation can be effected. He instanced & message between the 
metropolis and Cornwall, vii Malta. In another case com- 
munication was effected between Land's End and London, by 
way of New York. His point as to the importance of 
the deep-sea landing of cables is not so obvious. The 
difficulty of interrupting a cable midway in any ordinary 
depth is not much greater (but rather less, so far as pre- 
vention is concerned), than near the landing-place. It is no 
good to shut one’s eyes to facts—cables every day are repaired 
with little trouble, and they can be broken with even less 
difficulty. For strategic purposes in war, the only remedies 
are multiplicity of routes, cables laid secretly, strict silence 
as to sections interrupted, and the probable discovery of 
methods of working across breaks." 

— 

As to the State purchase of submarine lines, no one seems 
to have thought out the difficulty respecting the way in 
which our Government is to get permission to work 
cables landing on the coasts of foreign Powers. Sir Јонм 
PENDER used to say, Cables have no politics.“ In private 
hands they are cosmopolitan and secrecy-preserving, but are 
foreign nations likely to believe they would continue to be 
so in the hands of the British Government? Continental 
jealousy of British-owned cables is very great. What it 
would be if they were worked by our Government no mortal 
can conceive. If the cable companies had not existed they 
would probably have had to be invented. 

ä 

Mr. Hansury admittedly made an able speech in winding 
up the debate, and had little difficulty in replying to the 
arguments which had been advanced. He pointed out that 
cheap telegrams and strategic cables were inconsistent with 
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each other, because the former depended upon tapping every 
source of traffic at foreign ports, while the latter must 
avoid non-British territory as well as all English stations 
which could not easily be defended. He showed that 
most of the existing cables followed the main routes of 
trade, being, therefore, more easily capable of protection by 
our fleet; and that if the matter were left in the hands of the 
Government they would endeavour to meet the views of those 
who wished for cheap telegrams as well as of those who urged 
the importance of strategic cables. There is much to be said 
for the Government decision in favour of a departmental as 
against a parliamentary enquiry. National enterprise and 
foresight have been allowed a long start in establishing a 
network of cables all over the world, and—there is such a 


thing as letting well alone. 
— жи 


Royat birthday honours this year are notably deficient in 
the recognition of science, doubtless because in war times the 
arts of peace may reasonably be expected to wait. With the 
exception of Davip GILL, the eminent Astronomer-Royal at the 
Cape, who has received a K.C.B., and Prof. T. E. THORPE, 
who has received a C.B., the name of no distinguished 
scientist appears on the list of honours. The electrical pro- 
fession, however, will join with his numerous other friends 
in congratulating Sir RIcHARD WEBSTER on his elevation to 
the peerage. In the office of Attorney-General, Sir Ricard 
has frequently taken a leading part in events fraught with 
much importance to that profession and its industries. 

— 

Ware it must be admitted that the scheme for an express 
mono- rail between Liverpool and Manchester appeared to be 
defective in several important details, it is impossible not to 
regret that this novel system of traction has received во 
serious a check as is implied in the rejection of the scheme 
by the Select Committee on Tuesday. On the whole, how- 
ever, the Committee was quite justified in refusing to sanc- 
tion any of Her Majesty's subjects being carried through 
mid-air at over 100 miles an hour, until such time as the 
safety of this feat is better guaranteed. We suggest that 
the possibilities of this high-speed system of traction might 
first be tested by the construction of a line purely for light 
parcel and mail traffic. It would then very soon be seen 
whether the system is a safe one for passenger traffic. 

Durine the last few weeks there have been several cases of 
serious disagreement between municipal electrical engineers 
and their committees. In some instances, the duties and 
powers of the municipal engineer donot seem to be fully defined, 
with the result that there have been cases of this official exceed- 
ing the proper limits of his office, and on the other hand 
examples of undue interference on the part of the electric 
lighting committee. It would be well within the province of 
the Municipal Electrical Association to express an opinion 
as to how far the control of a municipal electricity depart- 
ment should be vested in the engineer; for although a report 
dealing with such a matter could in no way be binding the 
electrical engineer or his employers, it might tend to promote 
a unanimity of ideas on certain matters of professional etiquette 
which would go far to improve the status of the municipal 


electrical engineer, and to prevent many disputes of the nature 
of those to which we have alluded. 
— 

Tur annual report of the Comptroller-General of Patents 
is always an interesting document. Its mass of statistical 
information enables deductions to be drawn as to the relative 
inventiveness during the year and the directions in which this 
inventiveness has extended. The report for the year 1899 
exhibits а peculiar phenomenon, viz., that the number of 
applications for patents has steadily diminished during 
the last two years, having reached its maximum 
(80,952) in 1897, and fallen in 1899 to only 25,786. In 
commenting on the report for 1897 we called attention to 
the fact that although an increase in the total number of 
patents applied for that year was apparent, the quantitative 
inventiveness of Great Britain and its colonies had slightly 
decreased, and it is apparent that this decrease has continued. 
A diminution is apparent not only in the number of patents 
applied for, but also in the number of complete patents 
sealed ; while on the other hand, the value at which patents 
are held does not appear to have diminished, for there were 
more 18 and 14-year old patents last year than in previous 
years, showing that it has been found worth while to pay 
the fees to maintain more patents for their full life than 
hitherto. 


— ad 


DetarLep figures as to the number of inventions in the 
various classes each year up to 1898 are given, and show some 
curious results. An effect of the Workman’s Compensation 
Act was to increase the number of inventions for guards for 
preventing accidents in working circular saws. The interest 
in penny-in-the-slot machines is reviving, and inventions 
continue to flow with greater frequency into the classes 
* Dynamo -Electric Generators," ‘ Electric Lamps," and 
* Electric Telegraphs (including Telephones and Phono- 
graphs), and Steam Engines.” Galvanic Batteries, 
however, are being invented at a slower rate than heretofore. 
During 1899 the accidents to passengers on trolley cars have 
resulted in several applications for patents for safety arrange- 
ments, and in non-electrical matters it is interesting to note 
that recent legislation and threatened legislation has pro- 
moted invention in the matter of seats for shop assistants, and 
of automatic couplings. 


We are able to recall but few instances where the micro- 
scope, an instrument of importance in so-called ‘natural 
science"' researches, has been used with effect in physical 
investigation. Indeed, except as an auxiliary instrument for 
measuring the bore of a tube or the diameter of a wire, we 
believe it rarely finds a place among physical instruments. 
That physical science is the loser by the neglect of the micro- 
scope as an active agent of research was made evident in the 
course of Prof. J. A. Ew1ne’s admirable and lucid discourse at the 
Royal Institution, on Friday evening last, on The Structure 
of Metals." This was an account of a series of experiments 
carried out during the past two years in Prof. Ewie’s labor- 
atory at Cambridge, in conjunction with Mr. W. RosxxhAx, 
on the structure of metals as revealed by a close inspection 
of the surfaces of metals which had been polished and lightly 
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etched, or subjected to other physical or mechanical pro- | а cold-welded bar, whose contiguous surfaces had been very 


cesses, such as heating, tension or compression. The 
results obtained were presented to a large audience in a 
series of beautiful micro-photographs, some of which, as 
thrown on the screen, represented a magnification of 170,000 
diameters, a striking testimony to the searching and pene- 
trating nature of the camera, and to the great experimental 
skill exhibited by Mr. Rosennarn. 


Тнк main portions of the lecture had already been com- 
municated to the Royal Society, and were the subject of last 
year’s Bakerian Lecture, a long abstract of which was given 
in The Electrician (Vol. XLIIL, p.239). It was there shown 
that every metal or alloy, either under normal or abnormal 
physical conditions revealed, when examined under the high 
power of & microscope, distinct granular, or even crystalline 
structure, which no subsequent treatment could eradicate 
permanently. However heterogeneous a body might appear to 
be, closer investigation revealed perfect homogeneity ; there 
were found geometrical form and uniform design even in 
metals which, like lead, might have been carelessly 
assumed to have no form or definite structure at all. 
A metal might thus be compared to a platoon of infantry, 
which outwardly might have any form, or any kind of bound- 
ing line, yet internally and individually each member 
remained the same and resembled hia fellow. The plasticity 
of metals, from which property its heterogeneity is generally 
assumed, was then explained by the slipping of the granular 
crystals more or less readily over each other. To carry the 
military illustration a step further, a battalion which 
was very mobile, the members of which were continually 
slipping by and in front of one another, might present the 
appearance of a disorganised rabble, yet a closer inspection 
would reveal that the individuality of the members was 


unimpaired. 
— — 
Tue entirely new features of Prof. Ewrne’s discourse lay 


principally in his account of the extension of their researches 
to the “growth” of these granular structures. If a metal, 
lead for example, be subjected to considerable compression, 
the surface revealed а somewhat irregular granular structure, 
the size of these granules being comparatively very small. In 
the course of а few months, weeks, or sometimes days, periods 
which are considerably diminished by the application of heat, 
these small granules gradually coalesce and increase con- 
siderably in size, and are then found to have again assumed 
the original crystalline structure of the untreated lead. The 
same effects were discovered in other metals, There is a 
suggestion of vitality about this growth which is not a little 
fascinating to the student, seeming to link more and more 
closely animate with inanimate matter. The explanation ot this 
growth, which Prof. Ewine attributed to his collaborator, 
Mr. Rosenman, is not a little ingenious, and it must be 
admitted is, so far as it has yet been carried, borne out by the 
facts. Between the granules of any metal, however pure, is 
supposed to exist some amount of impurity ; into this the small 
granules dissolve, forming with it a kind of “ eutectio alloy, 
from which they subsequently crystallise out again, increasing 
in size during the operation. Experimental confirmation of 
this hypothesis was found in the fact that across the surface of 


carefully cleaned, no such growth was possible, simply because 
the necessary impurity was not present. On spreading some 
impurity over these surfaces before they were brought into 
contact and welded together, the growth took place across 
the welded surface with perfect facility. 

— GM 


International Telephony.—Direct telephone communication 
has just been made available between Berlin and Basle. 

Personal.—Prof. Ludwig Boltzmann, of Vienna, has been 
appointed to the chair of physics in the University of 
Leipzig. 

Electrical Engineer (R. E.) Volunteers.— With the approval 
of the War Office the establishment of this corps is to be 
increased from four to seven companies. 


The Identity of Argon.—In the last issue of the Chemical 
News Dr. Т. L. Phipson describes some experiments which he 
has made on cyanogen gas after passing over red-hot iron nails 
in а glass tube. Heconcludes that the resulting gaseous body 
might be identical with argon, which would therefore be a 
carbide of nitrogen containing half the carbon contained in 
cyanogen. 


Cable Interruptions :— Date of Interruption. 


Latakia - CVprdnnèn . . June 21, 1899 
Cayenne — Pinhieros ................................... Oct. 11, 1899 
Tangier—Tarifa .......... m wn w Jan. 3, 1900 
Paramaribo— Cayennn «kk... %. Feb. 16, 1900 

Maranham .................................... Feb. 20, 1900 
Parí—Maianham ...............................5..Д. Mar. 2,1900 
Möle-St. Nicolas—Cap Haitien Mar. 7, 1900 
, ß papali a eia Ea obs April 9, 1900 
San Thomé —Loanda .................................... May 20, 1900 


Search-lights on the Suez Сапа]. —Тһе Suez Canal Co. has 
decided that every vessel, before it can pass through the Suez 
Canal, must satisfy the company's agents at Port Said or at 
Suez that it has on board (1) at least one electric search light 
of sufficient power to illuminate the channel 4,000ft. ahead, 
and constructed so as to admit of rapid splitting up of the 
beam of rays into two separate segments, with a dark sector 
in the middle; and (2) with electric lights capable of lighting 
up a circular area 700ft. in diameter. 

The Institution of Junior Engineers.—At a meeting of the 
Institution of Junior Engineers, held at the Westminster 
Palace Hotel on May 18th, à Paper was read by Mr. Charles 
Н. E. Rush and Mr. Basil Н. Joy on “ A Short Review of the 
Motor Car Industry, Past and Present." Theauthors confined 
themselves to a description of oil-driven vehicles, other systems 
being only briefly alluded to. At the conclusion of the meet- 
ing it was announced that the summer meeting of the 
Institution would be held at Newcastle-on-Tyne on August 18th. 


Institution of Electrical Engineers (Irish Section).—The 
official nominations of the members to be elected as com- 
mittee of the Irish Section of the Institution of Electrical 
Engineers were announced at the ordinary meeting held on 
April 26 last. Owing to the short time during which they 
had occupied this position, the committee decided to submit 
themselves in toto for re-election. There having been no 
further nominations, as specified by the articles of associa- 
tion, the committee is duly elected. A list of the members 
was given in The Electrician, Vol. XLIV., p. 495, but one 
name, that of Mr. C. A. Burge, is to be added. 

Extension of Canadian Water-Power Company.—The Chambly 
Power Co. is, says the Electrical World of New York, about to 
build a second dam across the Richelieu River, Quebec, about 
two miles above the present dam. This will, it is expected, 
serve the double purpose of preventing the formation of anchor 
ice at the lower dam, and of providing an additional 
10,000 u.p. for transmission to Montreal, where it is 
pressingly required. At present the maximum load quite 
utilises all the current transmitted to Montreal, and it is 
anticipated that the additional power will be nearly all used 
up by the Montreal Electric Street Railway. 

Telephone Service in Tokio.—The demand for telephonic 
communication in Tokio, Japan, is very strong, and the 
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supply is stated to be entirely inadequate to meet the demand. 
While there were at the end of February 5,645 subscribers, 
there were in addition 5,041 applicants waiting to be con- 
nected up. Extremely high prices are being paid to 
subscribers for a transfer of their instruments, and even for 


a transfer of an application made before June, 1897. The 


delay in receiving the necessary wire is responsible for this 
deadlock, but it is expected that 1,700 of these applicants will 
be connected up by June next. 


Voltage and Current Recorder.—According to the Electrical 
World of New York, an interesting apparatus has been designed 
by Mr. F, W. Springer, of the University of Minnesota, for 
automatically recording current and voltage. It is a combi- 
nation of achronograph and Weston continuous-currentinstru- 
ment, and is stated to have given exeellent results in a recent 
test on a 400 m.r. motor. The instrument records between 
50 and 100 times per second, and uses up a strip of paper 
90ft. long and 10in. wide per hour. It is expected that this 
instrument will be of considerable usefulness on street cars, 
enabling an accurate comparison of the power required in 
accelerating the cars under various conditions of track, loads, 
motors, speeds, &c., to be made. It will be useful also in 
supplying the variations of current and pressure on starting. 


Glasgow International Exhibition, 1901.—Electricity is to 
be employed to a somewhat considerable extent in the Inter- 
national Exhibition to be opened at Glasgow next year. The 
buildings, which (including the permanent art gallery and 
museum) will cover an area of about 20 acres, will be lighted 
by Brockie-Pell arc lamps, decorative lighting, &c., being 
effected by means of incandescent lamps. In the handling of 
exhibits electric cranes will be used wherever necessary, and 
a special feature will be the driving of many of the exhibits 
by electric motors. We are requested to state that all appli- 
cations for space must be lodged not later than the 30th inst. 
with the general manager (Mr. H. A. Hedley). To professional 
men the Glasgow Exhibition will be of special interest, 
inasmuch as many of the principal scientific bodies, including 
the British Association and the Institution of Mechanical 
Engineers, are to hold their annual meetings in connection 
with it. 

Institution of Electrical Engineers.—As no other names 
have been proposed for the council for next session, the 
members nominated by the retiring council have been declared 
duly elected. The constitution of the new council is there- 
fore that given in the list published in Zhe Electrician of 
April 27, 1900, p. 3. 

The Institution of Electrical Engineers (Manchester 
Section.—The incorporation of the Northern Society of Elects 
rical Engineers with the Institution has already resulted in the 
addition of some 66 members to the roll of the Institution 
membership, and there are still about à dozen more names to 
be added. In mentioning this at the meeting of the 
Institution on May 17th, the President remarked that the 
hands of the Institution would thus be strengthened in and 
around the Manchester district, and a distinct debt of 
gratitude was owing to the Officers, Council, and Honorary 
Secretary of the Northern Society for the manner in which 
they had helped to smooth over difficulties which might have 
occurred in bringing to a conclusion these somewhat delicate 
negotiations. The names of the 66 new members were 
then read out by the Secretary. 


The Vizzola Electric Power Works.—In view of the remarks 
made by Dr. S. P. Thompson at the conclusion of the discus- 
sion on Prof. George Forbes’ Paper at the Institution of 
Electrical Engineers (The Electrician, May 18, p. 131), the 
following further particulars of the system are of interest. 
The “ Sociéćtà Lombardia per Distribuzione di Energia 
Elettriea' was formed in 1897 with a capital of £320,000, 
subsequently increased to £400,000, and obtained a concession 
from the Government on the River Ticino, at Vizzola, some 
miles below its issue from lake Maggiore. The works, as 
originally contemplated, were for the distribution of about 
10,000 n..r., but since they were begun the sanction of the 
Government has been obtained to the construction of a 
movable dam across the river some distance higher up, which 
will enable the volume of water available to be increased 


and to be kept constant during all seasons of the year, so that 
the effective electrical horse-power would be increased to some 
12,000 E.. Although this dam has not been commenced, the 
works have been constructed on the basis of this larger power. 
Seven turbines have been erected, each coupled to а 1,650 kw. 
three-phase alternator, running at a pressure of 11,000 volts; 
and there are, in addition, two exciters driven by separate 
turbines, with a capacity of 145 kw. at 110 volts. The two 
smaller turbines, as well as five of the larger ones, have 
been made by the firm of Riva, Monneret and Co., of Milan. 
The other two are of German manufacture, as are also the 
дулатов and remainder of the electrical plant. It was origin- 
ally intended to transmit this energy to Milan, which is 25 miles 
distant; but all has been disposed of, as Dr. Thompson has 
said, in several manufacturing towns closer to the works, viz., 
Gallarate, Busto, Arsizio, Legnano, and Sarsuno, which towns 
at present use some 10,000 н.р. of steam power. The 
average price at which the electrical power is to be supplied is 
£4. 4s. per kw. per annum for 12 hours’ use per day, the price 
for 24 hours’ use per day being only slightly greater. 

The Institution of Electrical Engineers and the Paris Con- 
gress.—M. Mascart, the President of the Electrical Congress 
which is to be held in Paris in August, and to which the 
Institution is sending delegates, has addressed a letter to 
Dr. 8. P. Thompson relating to contributions from English 
writers to be read at the Congress. Dr. Thompson read 
the following translation at the meeting of the Institution on 
May 18: In order to facilitate discussions at the Electrical 
Congress we have thought that it might be useful to have a 
series of reports upon questions of present interest. Some of 
our colleagues have already promised us résumés on the follow- 
ing subjects: Recapitulation of Decisions of Previous Con- 
gresses; Electrical Units; Photometry; On the Coupling of 
Alternators ; Electric Lamps; Methods of Taking Currents 
for Supplying Tramways; On Commutating Machines and 
Rectifiers; On the Employment of Condensers ; On Non- 
Synchronous Generators and on the Compounding of Alter- 
nators ; Electro-Deposition; On the Furnaces employed 
in the Production of Carbide of Calcium; Telegraphy 
without Wires. We shall distribute in a few days 
a more detailed programme of the Congress, giving, 
so far as they have come in, all the questions which 
would lend themselves to such communications, but this pro- 
gramme will not be exclusive. It would be interesting if we 
might, at the same time, along with the foregoing reports, 
print and distribute to the members of the Congress before the 
sessions, other reports prepared by English electriciaus on 
subjects chosen by them. These reports might be very short, 
from 8 to 12 pages, for instance, and we should have great 
pleasure in receiving them. We would undertake the trans- 
lation and printing of them, and sending proofs to the authors. 
You might, perhaps, raise this question before the Institution of 
Electrical Engineers, and possibly recruit for us some con- 
tributors, each one of whom would treat a subject within his 
competence, and we reckon on receiving something, for 
example, from yourself.“ The Council had decided, Dr. 
Thompson said, to ask all members who respond to this 
invitation to submit their papers beforehand to the committee 
of the Council which was appointed some time ago for dealing 
with matters in connection with the Paris Congress. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &oc. 


(To-day) FRIDAY, May 25th. 
PuvsicAL SOCIETY. 

ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House, W. Agenda: (1) Experiments illustrating the Aberration 
called Coma," by Prof. S. P. Thompson, F.R.S. ; (2) * Notes on 
the Measurement of some Standard Resistances, by T. 
Glazebrook, F. R. S.; (3) ^ On tbe Strength of Ductile Materials 
under Combined Stresses,” by J.J. Guest. 

MONDAY, May 28th. 


SOCIETY OF ARTs, 
4.30 p.m. Meeting of the Foreign and Colonial Section, when a Paper 
on “ Imperial Telegraphic Communication,” will be read by Sir 
Edward Sassoon, 
FRIDAY, June 1st. ROYAL INSTITUTION. . 
9 рап. Evening Discourse by Sir Henry Roscoe, F.R.S., subject 
* Dunsen." 
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ELECTRIC TRACTION ON THE METROPOLITAN-DISTRICT RAILWAY. 


not in use. Only a small portion of the route is in tunnel. 
The gradients of this route, as will be seen by reference to 
our gradients diagram, are in some places very severe, 80 


On Monday last, the 21st inst., electric traction was for the 
first time used in working the public service on a short length 
of the Metropolitan-District Railway system. On that date 
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the electric train designed by Sir John Wolfe Barry and | that the section of line selected is well adapted to experi- 
Sir W. H. Preece was first put into operation on the regular | menting with electric traction on the class of train used on 
time bill, although for some time past it has been working | this railway. 

experimentally when the ordinary trains have not been run- This short electric line has so often been called experi- 
ning. An important stage, therefore, has been reached in the | mental ” that some explanation of the use of this term in this 
slow but inevitable conversion of the Inner Circle system of | connection is necessary. It required, of course, no experiment 
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TRANSVERSE SECTION OF Four-Ralt TRACK. 


railways to electric traction. We deal with the historical | to prove that electricity was capable of running satisfactorily 
and critical side of this development in our leading article this | and safely trains similar to those on the underground railway 
week. It will suffice, therefore, to give here a description of | and on quite as rapid and frequent a service. It was unneces- 
what bas been actually accomplished on this experimental | sary to spend £20,000 to prove this, But the boards of the 
line. We may, however, state that in February, 1899, the | associated railway companies needed tangible proof that their 
gum of £20,000 was voted by the associated Metropolitan and ' railway system could be converted from steam to electric 
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THE METROPOLITAN-DisTRICT ELECTRIC RAILWAY TRAIN, 


District Railway Companies for this so-called experiment. | traction without the least interference, during the process, of 
The portion of the railway system selected for this experi- | their ordinary steam railway service. The engineers, Bir 
ment is about 5,000ft. in length, and is situated between | John Wolfe Barry and Sir W. H. Preece, were required to 
Earl's Court and High-street, Kensington stations. It is com- equip this line electrically without any interference with 
posed throughout of double track with crossings, and a short the permanent way, without any interference with the 
length of side track upon which the train is shunted when | running of the ordinary train service, and without allowing 
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any electric current to pass through the permanent way or 
the subsoil lest such should interfere with the signalling 
arrangements of the line. In accordance with these stringent 
regulations, it became necessary to adopt an insulated system 


throughout, and to do the whole of the construction work in. 


the few midnight hours when the trains were not running. 


The contract for the electrical equipment of the power station, 


line and train was placed in the hands of Messrs. Siemens 
Bros. and Co., and it was also arranged with them that they 
should work the entire electrical system for six months, with 
a further provision that they should carry on the work for a 
longer period in the event of the associated railway companies 
so deciding. The system may be termed a four-rail system. 
It includes the two ordinary track rails, which are not used for 
any electrical purpose whatever, and two electrical rail con- 
ductors placed on either side outside the track. These 
electrical conductors consist of inverted channel steel weigh- 
ing 7510. per yard, and are carried on double-petticoat 
porcelain insulators mounted on steel bolts. One of our 


and consists of an iron shed which has been erected near the 
track. From this power house there have been carried two 
positive and two negative feeders, each consisting of two 
cables in parallel. These are connected to the near end of 
the conductor rail system. Each of these cables has a copper 
section of 0'5 sq. in. and is lead covered and armoured. 
Thus there are provided a forward and a return copper section 
of 1 sq. in. to each track. The total length of this cable is 
1,000 yards. The cross-over and interconnecting cables, 
where the conductor rails are broken at the crossings, &c., 
have the same section and are lead covered, bat they are not 
armoured in the usual way. These cable are specially pro- 
tected by iron plates or by being laid in conduits. 

The power house is of an essentially temporary character. 
It is equipped with two direct-coupled Belliss-Siemens gene- 
rators and two Babcock- Willcox boilers. The boilers work at 
160]b. pressure, and each is capable of evaporating at the rate 
of 9,0001b. per hour for short intervals. It should be 
explained that as there is only one train running, and this 
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ELECTRIC TRAIN FOR THE METROrOLITAN-DisSTRICT RAILWAY, 


illustrations shows a section of the track and indicates the 
relative position of the electrical rails and the ordinary track 
rails. Two of our photographie views also show the general 
appearance of the electric track, viz., at the Earl’s Court 
station and at the western entrance to the tunnel. At points 
and crossings the continuity of the electrical rails had to be 
broken in order to allow of the working of the points or the 
passing of trains through the crossings. The gap, however, 
is in no case so wide that contact is not made in front of the 
train before it is broken in the rear, so that the train is always 
in contact with the conductor rails. The channel steel form- 
ing these rails is bonded by means of stout copper strip bonds, 
hydraulically riveted to the steel. These bonds carry all the 
current, an expansion gap being provided between the rail ends. 

The system of conductor ‘rails is fed from the temporary 
power station by means of eight short cables. This power 
house is situated about 250 yards west of Earl’s Court station, 


only for about three minutes out of every 20 minutes or so, 

the boilers are called upon to generate steam only for a few 

minutes at rather long intervals. The boiler furnaces are 

fitted with forced draught, as the temporary iron chimney 

о provide insufficient draught. The furnaces are hand 
red. 

The generating sets consist of two Belliss “Т. E. C. 4" 
engines direct coupled to two “ H. B. 27 x 40" Siemens two- 
pole drum-wound railway generators. Each engine is capable 
of developing 860 1. H. p. overload, but is rated at 800 r.m.». 
normal, running condensing. An ejector condenser is pro- 
vided in order to get rid of the steam which otherwise might 
prove а nuisance to neighbours. The generators are similar 
in type and size to those supplied by Messrs. Siemens Bros. 
and Co. for the Waterloo and City Railway. They are com- 
pound-wound two-pole machines developing 885 amperes at 
550 volts, The sets run at 380 revs. per min. 
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The switching arrangements at the power house are very 
simple in character, the chief items of interest being the large 
automatic cut-outs. There are four of these cut-outs, two for 
the feeders and one on each positive pole of the dynamos. The 
negative poles of the dynamos carry fuses. The feeder cut- 
outs are for the forward and return circuits. 

A special type of train has been designed for this line, the 
design being such as to adapt it specially to the experimental 
conditions. There is no separate locomotive, the train being 
worked in block, and а motor carriage being placed at either 
end. Only one motor carriage, however, is used at a time— 
viz., that one in the front in the direction in which the train 
is moving. This arrangement, while duplicating the amount 
of electric motor plant, is convenient, as it obviates shunting 
the motor carriage. In the event of this type of train being 
adopted for the Inner Circle Railway, it would be necessary, 
of course, to have only one motor carriage as the trains on 
this line move in one direction continuously. The electric 
train consists of two motor carriages and four intermediate 
carriages, each being on two four-wheel bogeys. The carrying 
capacity of the train, as indicated in one of our illustrations, 
is 812 passengers, consisting of 80 first class, 96 second class, 
and 186 third class. The extremities of the trains consist of 


Moror TRUCK SHOWING MOTOR OPENED FOR INSPECTION. 


the driver's cabins. Each motor carriage is equipped with 
four motors—viz., one on each axle of the two bogeys. The 
motors are of the four-pole ‘‘ 26 x 25" Siemens type, with 
the armatures built on to the axles of the driving wheels. 
Each motor develops a normal drawbar pull of 4,000Ib. and a 
normal power of 110 в.н.р., the maximum power being 
200 в.н.р. The motors are, of course, series wound. Within 
the driver's cabin, which is & spacious and entirely enclosed 
apartment with plenty of window look-out, the controller and 
other regulating arrangements sre placed. The controller 
stands in the centre of the forepart of the cabin, and is a 
rather bulky contrivance, the handle resembling the steering 
wheel of a small yacht. It provides for 12 arrangements of 
the motors, as follows : 

1,2and 3. All motors in series, and resistance in series. 

4. All motors in series, without resistance. 

b, 6 and 7. Twoseries of two motors in parallel, with resistance in series. 

8. Two series of two motors in parallel, without resistance. 

9, 10 and 11. All motors in parallel, with resistance in series. 

12. All motors in parallel, without resistance. 


Notches 4, 8 and 12 are, of course, the ordinary running 
notches, the others being intermediate notches for gradually 
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getting up speed. There are no short circuit notches on the 
controller as it is not intended to use the motors for braking 
purposes. It is possible, however, to reverse the motors, while 
the train is running, by first bringing the controller to the zero 
point and then throwing over the interlocked reversing handle, 
afterwards throwing the motors against the train This 
arrangement, however, is not intended to be used in general 
practice, all the braking being done by means of a powerful 
„Standard air brake. The air is pumped into the reservoir 
of this brake by means of a small electric motor and three- 
throw pump in the driver’s cabin. The compressed air is also 
used to work the whistles of the train and the sanding gear. 
It should be observed that, in order that, the working of the 
trains may be carefully observed under test, an unusually 
large number of instruments have been erected in each cabin. 
Besides the main ammeter and main voltmeter, there is a 
separate ammeter on each motor. There is also an electric 
tachometer in each cabin. It із expected that the maximum 
current required in starting the train will be about 1,400 
amperes, but the train is capable of taking a very much larger 
current without risk of injury. The total weight of the train, 
loaded, is 182 tong—viz., 72 tons for the four coaches empty, 
90 tons for the two motor coaches empty, and 20 tons for the 
passengers. 

Current is collected from the positive working conductors 
and returned to the negative working conductors by means of 
flexible cast-iron shoes suspended from the bogeys. There are 
14 of these shoes on the train, seven on each side. All the 
positive shoes are interconnected and similarly all the 
negative. Each shoe is carefully insulated from the train or 
bogey truck by means of insulated suspension bolts. Each 
shoe is capable of a certain amount of vertical movement, also 
& very small amount of rocking movement, and the collecting 
surface is held against the working rail by means of spiral 
springs. The working conductors, we should add, are 
tapered at the gaps in order to provide for easy gliding of the 
shoe on to the conductor as these gaps are passed. As before 
mentioned, none of the gaps are of such a length that the 
train is ever in a position without a positive and negative shoe 
in contact with the rails. It may be of interest to add that 
the train is lighted throughout by means of glow lamps 
arranged in multiple series across the working conductors. 
Although no storage cells are used for this lighting, and 
notwithstanding that there is but one feeding point on the 
railway system, the lamps are but slightly affected by the 
starting and stopping, &c., of the train. 


The Board of Trade inspection of this experimental line 
took place on April 8rd last, but some little delay has been 
occasioned on account of alterations in the signalling on this 
section of the line, these alterations being, however, in no way 
connected with the electric traction equipment. For some 
time past the train has been running during hours when the 
ordinary service of trains was suspended, and throughout last 
week the train was running frequently every day. On Monday 
last, as already stated, it was placed on the ordinary time 
schedule of the passenger service. 

It is intended to carry out a serious of careful experiments 
on electric traction by means of this train, and for this purpose 
we understand a dynamometer car will sometimes be attached. 
Already certain experiments have been made. In his evidence 
before the Select Committee of the House of Commons oon- 
sidering the Manchester-Liverpool Express Railway, Bir 
William Preece recently stated that the train, fully loaded, 
had started on the very difficult gradient of 1 in 48—shown in 
our gradients diagram—a feat which an ordinary steam loco- 
motive was unable to perform when hauling a similar load. 
Moreover, in a tug-of-war between the electric train and 8 
steam locomotive, the electric train readily overcame the 
steam engine. | 


Our thanks are extended to Sir John Wolfe Barry and Sir 
William Preece for permission to publish this description of 
their novel electric railway and to take the photographs from 
which some of our illustrations were prepared. We are also 
indebted to Messrs. Siemens Bros. and Co. for much of the 
technical information contained in this article. 
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NORWICH ELECTRIC TRAMWAYS. 
(Concluded from page 127.) 


Power Station.—' The power station is a substantial brick 
building situated near the centre of the tramway system, 
adjoining the river, and separated by only a narrow road from 
the site of the power house of the Norwich Electricity Co. 
Plans of the power station appeared in our issue last week. 


is capable of giving is 500 H.. The flywheel carries a shaft 
governor of the Begtrup type, this controlling the piston 
valve of the high-pressure cylinder. The dynamos are of 
the Westinghouse multipolar railway type, each capable 
of developing 200 kw. at 550 volts. ‘The machines are 
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TRANSVERSE SECTION ON TRACK. 


In the boiler house there are four Babcock- Wilcox boilers, 
each rated at 800 nominal horse-power. Each has a heating 
surface of 3,240 sq. ft., and works at a pressure of 160lb. 
The battery of boilers is fitted with Bennis mechanical 
stokers and a conveyer, and in the flues over the boiler a 
Green’s economiser has been placed. The steam and other 
piping is in duplicate, a vertical main steam ring supplying 
steam to the engines and auxiliary plant. Within the 


over-compounded for feeder drop. In addition to the 
railway generators, there is also a lighting set, consisting 
of a Westinghouse vertical steam engine direct-coupled 
to a 15 kw. Westinghouse dynamo, this set being used for 
lighting the works. The switchboard is of the usual Westing- 
house railway panel type. It includes 10 continuous-current 
panels, one Board of Trade panel, and one lighting panel, 


with two spare panels. 


ELECTRICALLY-DRIVEN WHREL GRINDER. 


spacious machinery room there is floor space for five railway 
generating sets, of which four only have at present been 
erected. These consist of Browett-Lindley tandem compound 
engines direct-coupled to Westinghouse railway generators. 
Each engine is rated at 820 m.r., and runs at 200 revs. per min. 
when working at 150lb. steam pressure, exhausting into the 
condenser. The cylinders are 16in. and 26in. diameter, and 
the stroke is I7in. The maximum horse-power each engine 


Track Equipment.—The track is laid on a 8ft. бір. gauge, 
and is of 65 1b. girder rail. The construction of the track is 
shown in an accompanying section. The rails are of 45ft. 
lengths, and are continuously cast-welded by the Falk process. 
As already stated, many parts of the track consist of difficult 
curves and gradients. Some examples of these are shown in 
four of our illustrations, the index numbers giving the positions 
of these examples of special work on the map we published 
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last week. Owing to the numerous gradients and curves it is | interesting machine. It consists principally of an electric 
expected that an unusually large number of flats will occur on | motor driving an emery wheel at a rapid rate, together with a 
the car wheels, and ample provision to remedy this has | pair of friction wheels driving the car wheel at a slower rate. 
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been provided for in the shape of an electrical wheel grinder, | The wheel from which the friction wheels are тїш also drive 
which has been erected in one of the car pits in the repairing | a small centrifugal fan for collecting the dust from the emery 


shop at the car sheds. We give a scale drawing of this | wheel. 
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Cars.—The car equipment consists of 40 motor cars and 10 | rotating head of this standard is carried on ball bearings at 
trailers, all of the double-deck type. The motor cars are | the top and bottom, as shown, and the tension springs are 
equipped with Westinghouse motors and controllers carried | contained within the shaft. This standard gives a compact 
| and effieient support for the trolley arm апа provides for 
that degree of flexibility or side movement which is neces- 
sary for quick running on a trolley system in which the 
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on * Standard" Peckham trucks. An interesting feature of | trolley wires are not exactly centred. It should be men- 
the car equipment is the Winslow trolley standard, a vertical | tioned that the trolley head itself is not capable of moving on 
section of which is shown in an accompanying drawing. The | a vertical axis, as are many types of trolley head. 
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Conclusion.—Mr. I. E. Winslow, the chief engineer to the 
New General Traction Co. and to the Norwich Electric Tram. 
ways Co., is to be highly congratulated on the success with 


LEGAL INTELLIGENCE. 


which he has carried out this extensive and difficult system 
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of electric tramways. Our congratulations are also extended 
to Mr. Allan Bannister, who has ably assisted him as resident 
engineer during the construction work at Norwich. Our 
tbanks are due to Mr. Winslow for the permission to repro- 


SECTION SWITCHES, 


duce the scale drawings accompanying this article, and also 
to Mr. Bannister for kindly showing us the power house and 
tramway system and placing at our disposal the information 
contained in this article. 


— — 
Oastner-Kellner Co. (Ltd.) v. Commercial Development 
Corporation (Ltd.). 


The hearing of this appeal was commenced on Tueeday last, week, and 
the case for the appellants, which was concluded on the following Thursday, 
was reported in our last issue. 

Mr. TERRELL, Q.C., then addressed the House on behalf of the 

respondents. He dealt first with the smallness of the area of the invention 
which waa said to be infringed, pointing out that he had pressed witnesses 
to say what it was that was said to be done by the Kellner patent which 
had not been done by other and previous patents. The moet that any of 
them could say for it was that by its use a smaller quantity of mercury 
was required for the operation. There were three questions for their 
lordships' decision, which he submitted to the House in this way. The 
first was this: The respondents contended that the principle intro- 
duced in the final specification of the Kellner patent was not merelya 
departure from the provisional specification, but was absolutely a contra- 
diction of it. Secondly, for that very reason, if the appellants were right in 
saying that the modification was not a contradiction of what was contained 
in their provisional, the respondents had not infringed the appellanu' 
patent ; thirdly, the respondents said that the appellants had failed to 
show that there was any subject-matter for this invention by their evidence 
according to the requirements of patent law. It was not enough to secure 
a patent, that an invention was claimed for a useful machine, if the inven- 
tion was not capable of doing something that in itself was useful. He 
then described at some length Kellner's invention, and contrasted it with 
the Jensen, Sinding-Larsen, and other patents that had preceded it, and 
finally described in detail the apparatus of Rhodin, which consisted of a 
set of cella containing a solution of salt, in which were carbon electrodes. 
These cells, he explained, dipped into a circular pan of mercury, which 
acted as a cathode, filling up the intervals between the cells containing 
salt over which water was placed, and passing an electric current over the 
salt solution. Sodium was deposited on the mercury cathode forming an 
amalgam with the mercury, and as the cells were given continuous rota- 
tion, the amalgam so formed was brought into contact with the over-lying 
water and formed caustic soda by the action of the water and sodium. To 
ensure circulation of the mercury ribs were placed on the bottom of the 
pan causing the mercury to flow outwardly along its surface. It would 
thus be seen that the elements of Rhodin's apperatus consisted of a 
atationary vessel containing a layer of mercury, lying in the bottom 
whereof were a series of bells with their lower edges just dipping into 
the mercury containing the salt solution to be decomposed. The 
object of the ribs at the bottom of the vessel were, to arrest the flow 
of the mercury, and to make it flow relatively to the bells, whereas, 
if it were not for the ribs this reeult could not be obtained. 
Contrasting the respective specifications of Rhodin and Kellner, he main- 
tained that, if the respondents infringed the latter, it was because there 
was disconformity in the appellants' specifications, and if there was no 
disconformity then the respondents did not infringe. 


A model of Rhodin’s apparatus was at this stage of the argument 
brought into the House and placed on the table before the Lord Chan- 
cellor. Mercury was poured into it by a gentleman representing the 
respondents’ company, who proceeded toexplain how the apparatus 
worked. 


The LORD CHANCELLOR: When I turn the handle at the authorised 
speed of four turns to the minute, do I, in fact, turn the mercury in 
vessel, or is it only an optical delusion ! 


Mr. TERRELL: The handle, in fact, turns the mercury about. That 
can be shown by placing on the surface of the mercury a scrap of páper. 
The machine in use would be some 4ft. in diameter, and turning its bandle 
four times in the minute would produce the same amount of movement in 
the mercury as turning the handle of the model at the speed of 20 revolu- 
tions a minute. Resuming his argument, the learned counsel proceeded to 
deal with the distinctive features of the Rhodin process and to argue the 
question that it contained the subject matter for an invention. Subject 
matter of a patent, he said, involved utility. 


The LORD CHANCELLOR: This word "utility" does not appear in 
the statute, and in no decision of the courts has the word been interpreted 
in the sense in which learned counsel used it. Of course a mere ides, 
which is incapable of being applied to any practicable use, cannot be the 
proper subject matter for a patent. 


Mr. TERRELL agreed that in every valid patent there must be the 
element of “invention.” There must be the exercise of an inventive 
faculty, and the invention must do something. It must accomplish some 
purpose. In this case the appellants to succeed must show that their 
patent accomplished something, and they could not show that it accom- 
plished anything which the original method of using mercury did not 
equally well perform. He maintained that, reading Rhodin’s specification 
aud taking it, as he was entitled to do, as a description of what the respon- 
dents proposed to do, there was no evidence that the respondents using 
Rhodin's process must of necessity infringe the appellants’ patent. He 
pointed out that the appellants had never worked Kellner's patent, and 
he went so far as to assert that it could not be worked 
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because the Kellner apperatus in fact would not effect the objects 
or produce the results claimed—in short, that the patent 
was both worthless and void for want of utility. The appellants 
had been the owners of Kellner’s patent since October, 1895, yet they had 
never attempted to work commercially or to lay down any plant or appar- 
atus made in accordance with the specification, but had carried on busi- 
nees by means of an apparatus on Castner's principle. The apparatus the 
respondent's proposed to use had not been shown by the appellants to be 
in accordance with any apparatus or invention claimed in Kellner’a speci- 
fication, and therefore this appeal on the ground of an alleged infringement 
must fail. | 

In conclusion, he submitted that the appellants had failed to show that 
the decision of the majority of the Court of Appeal was erroneous. `~ 


Mr. ASTBURY, Q.C., followed : 'There were three grounds upon which 
he should submit tbat this appeal should be dismissed, and the judginent 
of the Court of Appeal affirmed. Briefly they were these: (1) Because 
the appellants’ complete specification described, and in claim 3 claimed, an 
invention different from and larger than that described in the provisional 
specification. The patent sued on was also void (2) for want of subject 
matter, and (3) because of prior publications. At the trial various diagrams 
and models, including a working model of a machine constructed according 
to the specification of Rhodin's patent (No. 21,509 of 1896) and machines 
constructed according to the specifications relied upon as prior publi- 
cations, were put in evidence. These showed that prior to the appellante’ 
alleged patent the use of mercury as a cathode in electrolysis, and to form 
a seal between the cells of electrolytic apparatus, and the process of the 
electrolysis of alkaline salts with the aid of & mercury cathode were well 
known ; and prior inventors had Ine out the difficulties and the means 
by which those difficulties could be surmounted. All that was left open, 
therefore, for any inventor dealing with this process was to devise a par- 
ticular or suitable apparatus by which the desired object could be success- 
fully secured. Carl Kellner, in his provisional specification, said that it 
bad reference to an apparatus for the electrolysis of alkaline salts with the 
aid of & stationary mercury cathode, in which the amalgam formed by 
electrolytic action bad its location changed from the decomposing chamber 
in which it was produced toa combining chamber їп which it was decom- 
posed, and the cation combined with water, an acid or other body by the 
shifting of à partition, which was adapted to be moved to and fro in the 
mercury, and served to separate the two chambers from one another. This 
portion was made iu the form of a bell, closed at its lower edge by a 
mercurial seal, and enclosing the decomposing chamber, so that the 
amalgam formed іп the latter was caused by the shifting of the bell 
to have its location alternately on one side and on the other side of the 
bell, without itself changing or moving its position, and thus got into 
the combining chamber, while the mercury on the other side of the 
partition, which was previously situated in the combining chamber, effected 
the amalgamation of the metal that was being separated by the eletrolytic 
decomposition of the electrolyte. Kellner claimed that in this way a con- 
siderable output could be obtained from the apparatus with a small 
quantity of mercury, but at the trial evidence was given that his alleged 
invention really required the use of as much or more mercury to uce 
a given result than Rhodin's patent, and, therefore, the claim that his 
apparatus produced a saving was disproved. So, too, Kellner's statement 
that this economy was due to his method, by which both operations could 
take place at one and the same time and uninterruptedly, was only the 
statement of a fact that had already been noted and covered by other 
apparatus of prior date, Then Kellner's provisional specification went on 
thus: “In order that the mercury shall not become displaced by the lower 
end of the bell sliding over the bottom of the trough B. when the bell 
is being moved over slots or notches e or f? are provided in the lower 
edge of the bell, as in Figs. 1 and 4, or in the bottom of the trough, as in 
Fig. 5,” and after describing the manner of working the apparatus the 
specification concluded as follows: "It will thus b» seen that by the 
to-and-fro inovement of the bells the transposition of the amalgam formed 
in the decomposing chambers to the combining chambers, and the practi- 
cally continuous formation of caustic soda in the latter are caused to take 
place alternately on the one side and on the other side of the anodes, whilst 
the mercury cathode itself remains at rest." 

The LORD CHANCELLOR: Do you say, Mr. Astbury, that the 
eseential characteristics of Kellner's invention, as shown by his provisional 
specification, consists in devices for keeping the mercury cathode stationary 
and in the to-and-fro or alternating motion of the bells, alternately 
charging and discharging certain patches of the mercury surface with 

ium ? 

Mr. ASTBURY : Certainly, my Lord ; that was the evidence given at 
the trial also by the experts we called. ` 


The LORD CHANCELLOR: And you contend from the specification 
of Rhodin’s patent that in his process the mercury is agitated and churned 
up, and made to flow continuously from the centre to the sides of the 
vessel containing it and back again, and tha“ this distioguishes it 
from the alternating method described by Kellner in his provisional 
specification ? 

Mr. ASTBURY: Yes, my Lord. In Rhodin the continuous flow from 
the centre to the circumference of the veesel containiog it, and back again, 
gives this result, that a definite percentage or richneas of sodium through- 
out the whole body of the mercury is maintained instead of Kellner's 
_ alternating method, as described in his provisional specification, he 

apparent feature of which was to charge 21 discharge certain patches of 
the mercury surface, and then, as a distinct, operation, to discharge the 


dame. 

The LORD CHANCELLOR : How do you вау that Kellner’s provisional 
essentially differs from his complete specification ! 

Mr. ASTBURY : By describing an alleged modification which, in fact, 
is an absolutely different method of using the apparatus. 


Lord MORRIS: Do you say that Castner’s patent anticipated Kellner’s 
complete specification ? ; | 


Mr. ASTBURY replied that from the specification of that patent it would 
appear that the electrolytic operations in such process also took place 
simultaneously and uninterruptedly, and that no greater quantity of 
mercury was used in such apparatus than in Kellner's. The alleged modi- 
fication introduced by Kellner in bis complete specification consisted in 
this: that instead of being slid along rectilineally, the bell E or the vessel 
A, or the bottom of the latter, might have a rotary motion imparted to it. 
That alleged modification was an absolute depsrture from the essential 
feature of the invention аз originally described, which said nothing about 
the alternating process of working with a stationary cathode, and reverted 
to the continuous process which had been described in Castner’s by 
agitating and stirring up the cathode and by producing and maintaining a 
definite state of richness in sodium throughout the same, as distinct from 
charging and discharging definite patches of the mercury surface. 

The LORD CHANCELLOR : Whether there is any practical difference 
between moving a bell through mercury and moving mercury under а 
bell,—a question over which experts differed at the trial—you say that any 
process by which the mercury is iatentionally moved or disturbed other- 
wise than to the least possible extent by moving bella of salt water over it 
is outside, and cannot fairly come within, Kell ner's real invention. 


Mr. ASTBURY said that was the view of the Court of Appeal, and, he 
submitted, the right view, for Kellner's alleged modification was inconsis- 
tent with the original idea. It could not be successfully contended that 
an invention for an apparatus for keeping the mercury still was one for an 
invention for an apparatus for keeping the mercury moving. Claim 
No. 3 covered both inventions, and was such a departure from, and such an 
extension of, Kellner's real invention as to render the patent invalid. The 
learned counsel then addressed himself to the question of infringement. 
Describing the process as being one to transfer the mercury from one cell 
to another, he referred to Mr. Grindle's evidence, which showed the 
distinction between the appellants’ and the respondents’ machine 
in respect that the Rhodin apparatus of the respondents had 
ribs at the bottom of the vessel. The learned counsel explained 
in detail the differences between the apparatus and the appellants’ and 
respondents’ methods of distributing the electric current. Without 
the ribs, the Rhodin apparatus woull not work. Mr. Astbury referred 
to the evidence of Mr. Dugald Clerk, who said that in Kellner's 
arrangement there must be one cell in the path of the other—the 
combining cell being in the path of the decomposing cell. In the 
respondents’ case the combining chamber was out of the path of the 
decomposing cells altogether. Mr. G. A. Grindle had described Rhodin's 
apparatus as being efficient in consequence of the perfect circulation of 
the mercury, and said that Kellner's apparatus was not practical, and he 
had never heard of anybody working it. The appellants’ patent was of a 
very limited character and very in efficient operation. It was only an appar- 
atus for carryiag out a perfectly familiar proces: If there was any 
invention which could be patented it lay in the difference between Ше. 
Kellner and the Castner specifications. In summing up, counsel said that 
Lord Justice Rigby was right in holding that there was no subject matter 
for the appellants’ patent. With regard. to disconformity Figa. 7 
and 8 differed from Fig. 1, and went back to a former model, 
aud the authorities showed in such a case that there was disconformity. 
Turning to the last question for decision, namely, that of infringement, the 
learned counsel said the plaintiffs, to succeed, had to show that their 
invention was a stationary cathode. If, in fact, there was any discon- 
formity between Kellner's provisional and his complete specification, then 
Kellner had not invented a stationary cathode, and Kellner's patent was 
anticipated. Rhodin's apparatus did not infringe the plaintiffs’ invention 
for geveral reasons. The defendants' apparatus made on Rhodin's specifica- . 
tion bad no stationary cathode, and there was no intermittent movement 
or its equivalent. Rhodin's apparatus discharged mercury in bulk and did 
not discharge in alternate catches moreover, there was no water space 
between the mercury and the bells. Again, in Rhodin’s there were no 
equally-sized charging and discharging cells following each other and. 
together carry ing the whole cathode ; then the defendants’ patent had а 
very much larger annulus —eight or nine times as large as Kellner's —which 
gave the opportunity of using a greatly increased current. Again, in the 
Rhodin patent the surface of the mercury outside the bells was revolving, 
and the radial ribs prevented it revolving underneath the pot and threw it. 
outwards towards the periphery. This outward flow of mercury together 
with the large outside annulus were the superior points of Rhodin over 
Kellner. Indeed, if the mercury revolved underneath the pot itself, the 
whole thing would be a poor inefficient apparatus, very much the same as 
the Kellner one. -In Kellner's provisional specification the whole киш 


‘consisted in moving the bells from a definite patch of mercury c 


with sodium to a definite uncharged patch, the charged patch then coming 
into contact with water. But in his complete specification, in Figs. 7 and 8, 


. Kellner was dealing with definite patches. Therefore the defendants con- 


tended that his Figs. 7 and 8 were inconsistent with a stationary mercury 
cathode, for the edge of the partition dividing the two chambers really 
acted as a stirrer. There was as much stirring in Kellner's Fig. 7 as there 
was in Castner's. To produce the flow of mercury by friction of the bottom 
of the containing vessel was the same thing as producing the flow by means 
of a paddle. ` The learned counsel again referred to the evidence given by 
the defendants’ witnesses at the trial—especially that given by Mr. Dugald 
Clerk and Мг. G. A. Grindle—and submitted that the invention of Rhodin 
differed in every important detail from that of Kellner, and he was about 
to cite authorities in support of his contention, when— 

The LORD CHANCELLOR said there was no principle of law in dispute 
between the parties. It was adispute as to facts, and therefore authorities 
were quite unnecessary. 

This closed the defendants’ case. 
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Mr. FLETCHER MOULTON, in reply, addressed himself principally to 
the question of infringement. He claimed that the plaintiffs held the 
patent by which for Ше first time in a satisfactory way an apparatus for 
the electrolysis of alkaline salts with the aid of a stationary mercury 
cathode were produced, and he proceeded to show how the Kellner patent 
increased the usefulness and differed from the invention of Castner. 
Having explained at length the essentials of the two patente, he showed 
in what respects he considered that Rhodin's patent iufringed, and then 
went at great length into each point of difference in the Rhodin and 
Kellner patents which Mr. Astbury had advanced. He submitted that the 
nature of the invention described in Kellner's specification must be con- 
sidered in the light of the evidence given at the trial, and with that view 
he went into the evidence of Lord Kelvin and Mr. Swinburne, the plaintiffs’ 
chief witnesses. He traversed Mr. Dugald Clerk's evidence to the effect 
that if the mercury were moved from one chamber to another it did not 
matter whether or not it moved in relation to the vessel which contained 
it. In Rhodiu's there was a large annulus outside the bells in which most 
of the combining action went on. The ribs at the bottom tended to make 
the amalgam flow outwards of this annulus. Mr. Astbury had said it was 
impossible in Rhodin's to have alternate patches covered and uncovered ; 
there was a constant stirring and not a stationary cathode. The mercury 
in Rhodin's apparatus was purposely kept 
at a high state of churning or agitation. 
These and other points Mr. Astbury 
asserted distinguished Rhodin's from that 
of the plaintiffs. He (Mr. Moulton) sub- 


Worked by 


It will be seen that not only is the revenue рег car mile on 
the electrical system higher than on the horse section, but 
that the working expenses on the electrical section are no 
more than about 6-0d. per car mile, as compared with 9:54, 
on the horse-worked sections. These results are significantly 
similar in their indications to those we were able last year to 
record for Glasgow, and in both cases the figures in our 
analyses are eloquent of the unqualified success which has 
attended the introduction of electric traction in these towns. 

The Brighton and Rottingdean Seashore Electric 
| Тташгоай Со. 

In our remarks on the 1898 accounts of this interesting 
little line, we stated that it was expected that as a result of 
the purchase of power from the Corporation, and the reduc- 
tion in the tariff for its supply, the ‘‘ locomotive power item 
in the accounts would be so reduced as to enable the concern 
to show improved financial results. Unfortunately, while a 


LIVERPOOL CORPORATION TRAMWAYS. 


Liverpool Corporation. 


: : ) sub, Date of Commencement of Working ...... | 1898. 
mitted that the evidence of the plaintiffs System.... . көк s... | Overhead trolley at 500 volta. 
witnesses showed that was not the case. | Tramways Manager... .... C. R. Bellamy. 
Lord Kelvin, in his evidence, said the | Engineer. . . . . A. Bromley Holmes and J. A. Brodie. 
advantage of Kellner's method was that | 
there were no helical blades. Stirring was | Year ende. RE o December 31, 1899. 
not wanted ; in fact, the less the mercury 
was stirred the gni) In TE 5 QUANTITIES | Electrical section. Horse section. Whole tramway system. 
mercury moved in relation to the fix ‚ a DICIS 5 Е зы 
cells; the electrolyte and the water were | Car mileage . . . . .... ..... .. .... .. .. | 1,473,750 6,126,796 7,600,5 | 
included in the cella ; they were stationary, | Passengers Сатт1ей........................... 15,853,160 47,918,290 63771450 | 
whereas in Rhodin's the cells were moved | Total Length of Track Worked............ 20'6 miles about 60 miles | about 80 miles 
in relation to the mercury, but in both of | Rolling stock, No. of motor cars ......... 103 — m с шш, 
them Mr. Swinburne said there was 1 5 Ditto No. of trailers . Ж 15 7171. RON imam 
that agitation which would be caused by 2. € 
the edges of the: cella dipping. into the Total Capital Expended..................... £1,161,279° 
mercury. In conclusion, he submitted that Per electri Per h Pet total 
none of the reasons Mr. Astbury had REVENUE. Total. oar mile. | Total. | car mile. Total. саг mile. 
given why the delendants' invention did - ——1———_—=—— 
not infringe were well founded, and he | Total. jenen: S — — — — 365,860 11 560d. 
invited the House to say that the claim Electrical tramway cars . | £77,663 | 12644. — — 77,665 | 24524. 
for infringement had been proved, and that Horse tramway cars — — 250,411 9°025d. | 230,411 | '72854d. 
the plaintiffs were entitled to judgment. Omnibuseg .............................. — — 50,547 1 980d. | 50,548 1 590d. 
This concluded the case, on Tuesday, Advertising, c — . — — — — 7,257 O0 229d. 
and the Lord Chancellor announced that PSXPENDITÜNE: : | 
the House would take time to consider its | eo... .. .. ..... . . . . = — = — {£302,160 | 95501. 
* | Total Working Expenses ........ ......... | £36,973 | 610234, £242,201 | 95004. | 279.365 | 8:8304. 
Legal Intelligence continued on р. 184. | Maintenance and renewal of way .... .... 1232 | o'201d. | 4,853 0'190d. | 6,085 | 01934. 
Maintenance and renewal of lines ...... | e 0 1564. — | — — — 
: » „ ol elec, equipm't 1 044d. — — — — 
ое он 1 * ГРЕХУ | 7,195 | 11714. о | 1 151,754 | 4°795d. 
orse keeping ce — — А | : — — 
Elec. energy for haul'g, light’g cars, &c. 7,195 1 171d. — — — 45 — 
Liverpool Corporation Tramways. | Maintenance and renewal of cars ......... | ye 4 ст 12,895 . OO. 19,372 | 06 13d. 
121 Salaries and wages eee ; : А — | —* — — 
In our table subjoined we have | Materials, ke. q q „ 1984 032:4]|] — = — — 
attempted to summarise the more | Road and traffic expenses .................. | 19,697 | $:209d.| 78,775 2890d.| 93,472 | 2:959d 
interesting figures of the working | Salaries and wages . 17,450 2:8424. | 68,788 26944. -- — 
during 1899 of the extensive tram- по and stationery .................. 146 O 024d. 609 | 0:0244. = = 
; er charges .............................. — — — — — — 
way system of Liverpool. The Iſaintenance of buildings, бе. .....фф@... Ie ооа | 2822: ота. \ £968 | 00914 
official report does not entirely | Miscellaneous working cxpenscs ............ 2,2261 (363d. | 5487 — O137d.| 5,718 || 01804. 
separate the accounts of the elec- | General charges . .. . . . . . viue — — — — 22,794 | 0°720d. 
trical section from those of the еш printing and stationery = = — = 10 ire 9255 
_ ; M nts, rates and taxes .................. — — — — j : : 
horse 5 en tions à guch he Management and office expenses — — — — 2,541 00804. 
separation is hardly possible. T 9| Compensation and law .................. = | — — — 1,798 | 00514. 
working expenses are, however, Other general charges — — — — 6,796 | - 02154. 
separately available, and a com- | | | 5 Per cent. 
parison, even to this limited extent, T.tal Total. Total | % mean 
between the two systems of working FiNANCIAL RESULTS. | | | expanded. 
is, we think, possible and of course 8 — р ee ecc a Р 700 60 
: : orking Profit .............................. — ; — — — | % 
most interesting. In our analysis Sum carried to depreciation fund...... HM pci — — 14,580 | 1397 
the small proportion of the Road | Net interest on loans 5 — | — — 28,195 269% 
and Traffic Expenses, and of the Sum carried to sinking funds ...... .. ems | es -— — 29,584 | 2:827 
„ Horse-keeping and Maintenance” | Balance from last account ............... — = EN " 6,169 0:588% 
Balance. T — — — — nil — 
ie 1 95 which are 5 0 Percentage of total expenditure to rev. — — — — 82:6% — 
the working expenses of the electrical | Revenue per Mile of Track ............... = = = ES £4,573 zs 
system, have been so charged; and, | Expenditure рег mile of track. — — — — £3,778 — 
so far as wo can see, the total | Revenue per Passenger from Pares ..... 118d. — 116d. — 1164. — 
working expenses (though, of course, | Tota! Revenue per Passenger .... ..... x „ = 1384. =з 


not the elements which contribute 
to them, although of the same 
denomination), as set forth in our 
table, are directly comparable, 


REMARKS.—a Includes ‘‘ reconstru :tion and extension: of tramway iiaes for electrical 
permanent way, overhead electrical equipment, &o.," £172,302 ; also “ prelimin expenses incidental to the laying 
of the experimental electric line," £571, and 1аойв and buildiogs,” £28,745. b Includes £395 alterations to cars and 
£1,703 preliminary expenses —viz, £23 e'e:tric energy and 41,630 wages of drivers and conductors while learning. 
c Being £13,915 to Tramways Undertaking Sinkiog Fund, £7,007 to Tramways Sinking Fund, £5,611.to Reconstruction, 
Exten-ion and Equipment Sinking Fund, £170 to Mortgage Debt Sinking Fund and £2,881 to Cancellatioa of Debt 
Account. d After crediting account with £100 from War Office f^r regi tration of horses. 


haulage, incluling paving, 
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very decided reduction in the costs per train mile has taken 
place in the working during last year — especially during the 
latter half—the receipts per train mile have dwindled very 
materially owing to the decrease in the passenger traffic. This 
falling off in the number of passengers carried during the 
year amounted to about 11 per cent., and is significantly shown 
by a comparison of the receipts per train mile during the 
latter halves or the best portion of the two years. It will be 
seen that the total has dropped from 18:2s. in 1898 to 8:5s. in 
1899, or 86 per cent. On the other hand—and this is a most 
hopeful sign—the costs in the same periods show a diminution 
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of nearly 46 per cent., while the ratio of the expenditure to 
revenue fell from 70:8 to 59:6 per cent. 


The following is a list of electric railway and tramway 
works the accounts of which have been analysed, together 
with the dates on which statements and analyses of accounts 
have appeared :— 

Blackpool & Fleetwood (Co.) Mar. 30, 1900| Glasgow wo). (Mun.) Aug. 11, 1899 


A 
Co.)) May 27, 1898 
ца.).......... June 2, 1899 


BRIGHTON & ROTTINGDEAN SEASHORE ELECTRIC TRAMROAD. 
Worked by easier К О Г ГГ Brighton and Rottingdean Seashore Electric Tramroad Co, 
Date of Commencement of Morin .. November, 1896. 
)%%%%%%%éö[Ü[ ß Ks etes E УВ Overhead trolley at 550 volts, 
Chief БТФ ² ,., eu Ear Ев aeuo Magnus Volk. 
Half year ended 8 June 30, 1898, June 30, 1899. December 31, 1898. December 31, 1899. 
QUANTITIES, : 

Train MePtetjj .. . . . . . q 2,508 1,930 9,549 3,826 

Passengers Carrie . .. . 4 45,106 33,239 67,422 66,842 

Leugth of railway authorisee 5 ml. 5 ml. | 3 ml. 5 ml. 

Length of railway constructed ................. ............ 5 ml. 5 ml. 5 ml. ó ml. 

Length of Railway Work 3 ml. 3 ml, | 3 ml. 3 ml. 

Length of railway under construction nil nil | nil nil 

Rolling stock, number of cattr s .. } T 14 | 1а 1а 

$$ number of locos. .............................. 
CAPITAL. 

Authorised (Total) ) q £35,000 £35,000 £35,000 £35,000 
Authorised (share) ........... .................. 28,000 28,000 28, 28,000 
Authorised (Ioanannnßnn dd e 7,000 7,000 7,000 7,000 

Received (Total) ) . 98,139 99,140 99,140 29,140 
Received (share) ............................................. 23,139 24,140 24,140 24,140 
Received (loan) ............................................. 5,000 5,000 5,000 А 

Рег mile te Per mile Per mile 
Total. of working Total. of working Tota). of working Tot.1 of working 
rallway. ^ railway. railway. railway. 
C" ee ec LS | PRETIUM 88 nw" 
(Total)... . £34,933 | £11,644 | £35,821 | £11,941 | 235792. £11,931} £35,711 | £11,904 
On lime open for traffilQwœçœJçœnn . : — — — — — — — — 
On line in course of construction = = эм 0 шы — — a — 
On working stock, including power station — — — — — — — 
Balance of Capital Account ~ 6,794" — 2.265 | -6,684' -2,228 | - 6,652?!  -2,917 - 2,190 
REVENUE. Tota, · Perkain | Total. Per trala || тоа, Eer areln Total Eer ein 

Total он — CFC £1,092 8710s. 803 8318s. | £1,679 13 2308. £1,617 | 84608. 
Passenger traffltddd eese -— 1,083 86708. 794 82278. 1,664 | 15-1008, 1,602 8:375. 
Parcels, rents, transfer fees, cc . 4 0032s. 9 | 0093s. 16 0:12€s. 15 0:078, 

EXPENDITURE. | 

Total ............- ee ——— PFF £1,006 | 8015s. £899 92238. £1,180 9:300s. £904 5041s. 

Maintenance of way, works, d: stations (less depreciation) 118, 0900s. 181 1876s. 114 0898s. 136 0°711з. 
Maintenance of wa : : " Е 
Repairs of structure, stations, &c. ....................... 115 0900. 1817 18768, Hs | 98985 1% di 

Locomotive power e444 om 309 2:4698. 179 | 18558 4373 | 344105. 3206 18918. 
Coal and coke .osois ees ee Eee rex P AN ORENSE Roue ee ES YO IA иЕе 129 1:023s. 1277  1:316s. 143 1:1208. 1979, 1:030s. 
Wages at power station .................................... 165 | 1314. 42 | 0435s. 18 0:614s. 50 0:261s. 
Oil and stores OO eos000-o0000050090990.0G009009999202009590407909€ 15¢ 0:120s 9 | 0.093 10 0`0798в. 19 0:039s 
Repairs and renewals ...................................... | ы | 

Repairs and renewals of cars .................. ——ÀÁ— 86. 0:2875. 76 | 0°788s. 176* | 1390s. $6" | 03503. 

Trafic expenses ... .. . .. аннан 181 1440s. 106 10783. 128 | 1010s. 146 | 0764s. 
Salaries and wage 140 | 1120. 99 1026s. 110 0:866s. 116 0:6068. 
Other charges –............... j ãã . ã 41 | 0327s. 5 09525. 18 0:1425.. 50 ):157а. 

General care FFF iios 277 , 2210s. 234 | 24203. 221 1740s. 260 13605 
pues „„ „ Sn 100 | 0797s. 100 10365. 100 0°788., 100 0°523s. 
Salaries of Secretary, General Manager, an er ) 5 : . | QR? i 
Other Charges Nue 177 Val. 154 | 1389s. | 121 0°95". 160 08875. 

Rents, rates, taxes, doe. ... 41 03273. 58 | 06018. 36 ' 02848, 32 ' 027.28, 

Miscellaneous icemn E U . 40d 03918. 58 0601s. | Gat JI 00943. 

Per cent. | Per cent. | l'er cent. | Per cent. 
Ракман, Ваи ZEE IEEE мш AME | ©з 
| expended. | expended. expended. expended. 

Working Profit for Half.year .........................-... £85 | 0:250% — i| - 0243% £499 14107 £353 1827 
Sum carried to depreciation fund ........................ — — — — — — — — 
Net interest on loan çLLLs2s A 225 00487 300 0:839% 561 1:027 318 0:888% 
Balance from last half-year's account - 41 |-01197 —46 |- 01287; -178 | -0°505% -433 |-1217, 

Balance Available for Dividend ......................... – 178° - 0:517% —433! - 1217 -33t |- 01107 - 93* |- 02787; 

Ordinary Dividend paid at per cent. per annum ...... nil. — uil — nil — nil — 
Percentage of total expenditure to revenue ............ 927 — 111% — 10:577 59:077 — 
Revenue per Mile of Working Railway ................ £361 = £268 He £560 = £5 = 
Expenditure per mile of working railway ............... £335 — £296 — £395 — £321 — 
Revenue per Passenger ....................................... 5:814. = 5 80d — | 598d. — 5:814. — 


BEXARES-— а One motor car ouly. b Overexpended. c Iucludes oil £4, and miscellaneous £11. d Includes £43 to insurance and £6 to auditing. e Deiug defici's. 


J Includes wages £106, and material £73. g Paid fur e'ectr:city used, үш by the Brighton Corporation. 


ued. k Includes £140 to materials and £36 wages. | ludes £63 to 
wages and £73 material, ы Hee f 


A Being insurances. i Deficit. j Includes £207 for cicctricit 


surance and £6 to auditing. m Includes £100 wages and £36 to materials, n Of which £12 is 
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The Oldest Electrical Journal (established as a weekly Journal 1861—1878 


Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
| Editorial Publishing and Printing Offices, 

1,2 & 3, SALISBURY COURT, FLEET ST, LONDON 

Telephone: 949 Holborn. Telegrams: “ELEOTRICIAN NEWSPAPER Lowpon.” 


АП Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher THIN ELECTRICIAN," Salisbury-court, 
Fleei-sireet, London, Е.С. Cheques and Money Orders should be 
payable to Tux ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed '* Coutts and Co.” 

All Editorial letters to be addressed to THE EDITOR. . 

All letters for insertion in THE ELECTRICIAN,’ or containing questions, 
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good faith. No notice whatever is taken of anonymous communications, 

Тнк ELECTRICIAN” is published every Friday morning, in time for the 
morning mails. It is on sale at the railway boohsialis throughout the 
Kingdom on Friday morning, and can be obtained of ай Booksellers and 

` Newsvendors ; or direct from the Publishing Offices, as above : 

Subscription Rates.—The Rates for Subscriptions to "THE ELECTRICIAN" 
are as under :— Year HIALF-YEAR QUARTER I Post free, 

United Kingdom 326s. 0d. 18s. 6d. .. 78. Od. 
Postal Union .. 80s, Od. 164. 0d. ... 88. Od. in advance. 
New Volumes of ** THE ELECTRICIAN " commence in A 


“THe ELECTRICIAN" offers exceptional advantages to Advertisers, It has 
py far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &«., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
not later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must be in Publisher's hands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 
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асери up to B p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 

All Books, Newspapers, and other publications can be ordered direct of 
THE ELECTRICIAN” Printing and Publishing Company, Limited. The 

wsll-known ** ELECTRICIAN” SERIES of Standard Electrical Works at present 


RLECTRICAL TESTING FOR TELEGRAPH ENGINEERS. 


By J. 
ELTON Youna, M. I. E. K. Price 10s. 6d., t free; abroad 11s. у 
THE STUDENTS’ GUIDE TO SUB CABLE TESTING. By 
Messrs. Н. К. C. FISHER and J. C. H. DARBY. Price 6s. net ; abroad, 6s. 8d. 


Price 6s t free, 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By Fr. C. 
RAPHAEL Price 6s. ре free. 

MOTIVE POWER AND GEARING. By E. Твкміитт Олвтив. Price 


12s. 6d., t free. 

SUBMARINE CABLE LAYING AND REPAIRING, By H. D. Wx- 
вон. Price 128. 6d., 141 free. 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced). Arranged by Dr. J. A. FLEMING, M. A., F.R.S. Printed culars 


on application. 
ELECTROMAGNETIC THEORY. By Ouiver Hravisrpm Vol I. Price 


12s. 6d. t free 18s. Vol. II. Price 12s. 6d.; post free, 18s. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. Ву Dr. J. A. FLEMING, VOL. L—THE INDUCTION OF 


CURRENTS. New EDITION. Price 12s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. ce 12s. 6d., post free. 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M.A., D.Sc., F. R. 8. New Edition. 98 original illustrations, price ба 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof 
J. A. EWING, M.A. Newedition. Price 10s. 6d., post free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GORE. Price 10s. 6d., post free. 
ELECTRO.CHEMISTRY. By Dr. Сковак GORE. Price 2s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and Н. D. WILKINSON. Price 6s. 


N MMUTAT free. 
DRUM ARMATURES AND CO ATORS (Theory and Practice). By 


.M. WEYMOUTH. Price 7s. 6d. post 
THE INCANDESCENT LAMP AND ITS MANUFACTURE By GILBERT 
8. RAM. Price 7s. 6d., poet free. 
A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULE. By 


W. GEIPELand H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 88. ; 

la рабе edition, 12s. 6d.. post free. New edition in the 
“Т CTRICIAN " PRIMERS. In Two Vols. sper oov 2s., 
free 2s. 2d. each; strong cloth 9з. 6d., post free 3s. each,  Bingio 


WIRELESS HY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEOTRIO WAVES. By Dr. O. J. Горов. New Edition. Price 5s. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC 
TRACTION, TELEGRAPHS, TELEPHONES, &c. А. C. CURTIS-HAYWABD, 
B.A. To January, 1900. Price 3s. ба. рон free. 

CARBON MAKING FOR ALL ELE ICAL PURPOSES. By Francs 
JEHL. Price 10s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 14. 6d., post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 8s. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 


“ ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE ELECTRIO ARO.—By Mrs. Атвтои, This work is in the press, 
and will contain an historical sketch of the early experimenta on 
the electric arc, as well as the important resulte of recent research. 


PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and of the Primary Battery up to date, 
The book will be fully illustrated. 

SECONDARY BATTERIBS.—By E. J. Wans. Fully Mlustrated. The 
Author їп this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


“THE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—Edited by F. O. 
“The Electrician” Company will shortly publish a valuable 
VVT 

and internal. eee 


THE TELEPHONE.—By Dann SixoLAI and F. О, RAPHAEL, 


SPECIAL NOTICE. 


NOW READY.—Vol. XLIV. of "Tus Exzcraicun” (950 pages), 
bound in strong cloth, Price 17s, 6d., post free 18s, 6d. Also ready, Cases 
for binding, Price 2s., by post 2s. 5d. 

A complete set of Tus Erzorgictam ” (1878-1900) can now be supplied. 
These sets are very scarce, and early application should be made. 


ELECTRIC TRACTION ON THE “ UNDERGROUND” 


RAILWAY. 


Monday, May 21, 1920, is a date to set down in the annals 
of electric traction, for on that day an electric train was first 
put on the public passenger service on the Metropolitan- 
District Railway. The event, important though it undoubtedly 
must be in any circumstances, was, however, deprived of some 
of its glamour, owing to the fact that London is already 
familiar with electric traction on underground railways. The 
opportunity has been missed by the directorial Boards of the 
Metropolitan and District Railway Companies of being first in 
the field; and, despite its significance, the event of Monday last 
falls flat. Everyone is asking, Why was not this thing done five 
or ten years ago? Instead of being an event in the vanguard of 
railway engineering, it is but an inevitable capitulation to 
the force of circumstances on the part of the two associated 
railway companies, who have striven to set their faces against 
it as long as possible. Nor can we discover, in this so-called 
* experiment " in electric traction, anything more than an 
attempt to put off the day when the entire Inner Circle 
system must ba electrically equipped, or cease to enjoy any 
measure of public patronage. 

It will be remembered, doubtless, by our readers that in 
February, 1897, а committee was appointed by the Board of 
Trade ‘‘to inquire into the [then] existing system of ventilation 
of tunnels on the Metropolitan Railway, and report whether 
any, and, if so, what steps could be taken to add to its efficiency 
in the interests of the public.” This reference is more closely 
related to electric traction than may appear at first sight ; for, 
in October, 1897,the Committee made its report, the sum and 
substance of which was that “by far the most satisfactory 
mode of dealing with the ventilation of the metropolitan 
tunnels would be by the adoption of electric traction." We 
gave the full text of the recommendations in our leading 
article of October 15, 1897 (The Electrician, Vol. XXXIX., 
p. 820); and on that occasion we observed that ‘‘in the face 
of such unmistakable conclusions on the part of a strong and 
competent departmental committee, and with the pronounced 
success of electric power as & means of propulsion on railways 
confronting it, it is to be hoped the Metropolitan Railway Co. 
will uo longer hesitate to adopt electric traetion.“ As regards 


THE ELECTRICIAN, MAY 25, 1900. 


the actual ventilation to be adopted, we quote again the fifth 
and final recommendation of the Committee :— 

5. Therefore, as a temporary measure, the Committee are prepared to 
recommend tbat the construction of the proposed additional openings, 
which would be found useful even when the line is worked electrically, 
should be allowed, but only upon the condition that, unless electric 
traction be adopted, or some satisfactory artificial ventilation be intro- 
duced within three years after the passing of the Act authori-iog there 
openings, it hall be made incumbent upon the company to close them 
if called upon to do so by some competent authority to be named by 
Parliament. 


The three years have nearly expired, but what has been 
done to carry out these recommendations? For answer, we 
see only the experimental" line between Earl’s Court and 
High-street, Kensington—scarcely any of it in tunnel—and 
the bill which has been quite recently. promoted by the 
associated companies, to obtain powers to erect a power 
station and work their lines electrically. Emphatically this 
is a policy of dawdle and delay. Of ‘‘ experimental” 
line there was no real necessity whatever; and the bill 
should have been promoted as soon after the report of the 
Board of Trade Committee as it could be properly drafted. 
Note what happened instead. For nearly a year the railway 
companies appear to have done nothing; but in the early 
summer of 1898 they awoke from their lethargy to the extent 
of appointing two eminent engineers, a renowned bridge 
builder and a leading telegraph expert—to wit, Sir онн 
Wotre Barry and Bir WILLIAM Preece—to report to them about 
the possibilities of electric traction. What these engineers told 
the directors we do not know ; but they had plenty of material 
at hand to enable them to make out a clear case in favour of 
the immediate adoption of electric traction on the Inner Circle. 
Incredulous as the directors seem to have been at the outset, 
it might reasonably have been supposed that they would be 
convinced by the successes already achieved with heavy elec- 
tric traction elsewhere. But no: not easier than other 
mortals can directors be convinced against their will. So 
they met in solemn conclave and voted £20,000 between 
them, for the purpose of presenting their two expert engineers 
with a pretty little problem, which would keep things quiet 
for a couple of years or so. Now, there happened to be a 
short length of railway over which but few trains passed 
daily; it lay between Earls Court and High- street, 
Kensington. Go,“ said the directors to their experts, 
“erech your electrical apparatus on that little bit of 
our line, without in the least disturbing our precious 
permanent way, or our trains, or our signals; spend 
£20,000 in doing this thing, and afterwards we will come 
and see if it will work.” In spite of the stringent conditions 
the electrical equipment was successfully put in place; 
nothing in the permanent way was disturbed, not a single 
train was interfered with, and an insulated return conductor 
was provided, so that there should be no disturbance from 
earth currents. Then came the directors to view the 
" experiment"; and, doubtless to their amazement, the whole 
thing worked successfully—worked as any electrical engineer 
three years ago would have predicted it would do. 

It is difficult to perceive what the associated railway com. 
panies, or anyone else for that matter, are going to learn 
from the experiment at Earl's Court. Doubtless the expert 
engineers and their friends will take advantage of the electric 
train to make useful measurements and tests; we hope they 
will do so, and that the results will be communicated to the 
Institution of Electrical Engineers. But it is hardly likely 
that the directors have voted £20,000 to enable electric traction 
engineers to make technical experiments for themselves. Yet 
the purpose of the line is by no means evident. For, the 
particular system and the mode of working adopted are cer- 
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tainly not designed to show that electric traction is cheaper 
than steam locomotives; the experiment is to be carried out 
without regard to economy of working. Neither can it be 
claimed that the particular type of train or system of 
track-work are such as the engineers would recommend 
for a permanent equipment of the underground railway 
system. Indeed, it appears to be certain already that, in the 
event of such extensions, quite different arrangements would 
be made. In the Inner Circle, for example, it would be far 
better to place the working conductor or conductors near to 
the top of the tunnel, where there would be less risk of their 
giving shocks to platelayers or becoming earthed by being acci- 
dentally connected to the track rails by means of, say, a crowbar. 
At present, the temptation to a tired platelayer to sit down on 
the flat top of the 500-volt working conductor, and put his 
feet on the track rail, may only be overcome after saddening 
experience. Not that we anticipate serious mishaps on this 
short length of scarcely-used track; the system adopted is 
suitable enough for the purposes of the experiment.” In 
fact, the directors have now had it demonstrated to them that 
electric traction can be provided on their lines on the condi- 
tions they have stipulated; and we trust that they are 
satisfied thereby, and that they will proceed without further 
delay to look at the matter in the light its seriousness 
demands. No more time should be lost in electrically equip: 
ping the entire Inner Cirole system. "З 


CHEMISTRY АТ THE ROYAL 
INSTITUTION. 
(Concluded from page 136.) 


Lecture IV. 


At the Royal Institution on Thursday afternoon, May 17th, 
Prof. J. Dewar, F. R. S., delivered the fourth and concluding 
lecture of this course. Resuming his remarks on Faraday's 
experiments on the liquefaction of gases, the lecturer pointed 
out that Thilorier’s discovery of the manufacture of solid car- 
bonic acid led to a resumption of Faraday's experiments, which 
had been temporarily suspended. He soon arrived at the. 
conclusion that both low temperatures and considerable pres- 
sures were necessary for the liquefaction of every gas, and 
that there invariably existed a Cagniard-de-la Tour state for 
every gas. The use of solid CO, by Faraday is analogous to 
the use of liquid air at tho present time. Faraday next 
investigated the solubilities of some of his liquefied gases, 
finding that liquid CO, was a feeble, and liquid NH, a very 
powerful solvent. He examined also the nature and properties 
of india-rubber, which he proved to be a hydro-carbon, | sing 
all traces of its elasticity when cooled to a very low temperature. 
After referring briefly and rapidly to the remaining chemical 
and electro-chemical investigations of Faraday, Prof. Dewar 
turned to Sir Edward Frankland, who continued the investi- 
gations of Faraday in the domain of organic chemistry, con- 
siderably extending that science by original investigations 
and successful speculations which made him second to none 
as an experimenter of the modern type. Frankland was the 
first to conceive the idea of “ atomicity,” or “ valency as we 
now prefer to call it, in chemical action, and one of the first 
also to examine the nature of flame. The principal technical 
work with which Frankland was notably connected was (1) the 
analysis of the water supplies of the metropolis and Great 
Britain, and (2) the enrichment of coal gas. 

In conclusion, Prof. Dewar made references to two other 
chemists connected with the Institution. First, to Dr. 
Odling, who made himself principally remarkable for his clear 
and philosophical grasp of the whole field of chemical theory ; 
and second, to Dr. John Hall Gladstone, whose name would 
be chiefly remembered by future chemists and physicists for 
his notable work leading to the formulation of the well-known 
Gladstone’s law of refractive powers of solutions, and who was 
still amongst us, actively occupying himself in chemical 
investigations, 
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PHYSICAL SOCIETY. 
At an ordinary meeting, held May 11,1900, Prof. O. J. Lodge, F. R. S, 
President, in the chair, a discussion of Prof. Lodge’s Paper, 


„On the Controversy Concerning Volta's Contact Force," 
was coiumenced by Prof. Armstrong. 


Prof. ARMSTRONG expressed his indebtedness to the President for 
stating clearly what we are trying to understand, and said that it was 
hardly time for chemists to enter the discussion so long as physicists 
themselves differed. There had apparently been a change of front since 
the effect was supposed to be due to (1) chemical action between metals, 
or (2) oxidation. Prof. Lodge's view is intermediate but approximate to 
the second. Prof. Armstrong said that, from a practical point of view, 
the existence of the effect was unknown, because sufficient precautions had 
never been taken to prevent chemical action. He urged the continuance 
of experiments similar to those carried out by Mr. Spiere, and stated that 
modern ideas of chemistry were favourable to the view which Prof. Lodge 
had taken up with regard to the Volta effect. 

Mr. R. T. GLAZEBROOK made‘some remarks upon the meaning of the 
term E, which occurs in the expression for the Peltier effect at the 
junction of two metals. If we confine our attention to an infinitesimal 
cycleatthe junction of two metals at slightly different temperatures, we 
get the equation for the Peltier effect, in which E is tbe potential differ- 
ence at the point considered. If, then, assuming revereibility, we sum up 
all the infinitesimal cycles round a circuit, and get a finite cycle, the 
E.M.F. of the circuit is a function of the two temperatures between which 
jt is working.  Differentiating with respect to temperature the total 
E.M.F. of the circuit, we get an equation which applies to the circuit as a 
whole, and in which E is the total E. M.F. round the circuit. 

: Mr. PRICE asked if any critical experiment could be suggested to settle 
the question. E 

Dr. LEHFELDT called attention to some experiments which had been 
performed tó measure the potential difference between an electrolyte and 
& gas. The electrolytes considered were chiefly aqueous solutions, and 
the potential differences observed varied largely. The surface tensions of 
the liquids were measured, and it was shown that the variations in the 
potential difference were very similar to those in surface tension. This 
suggests, in the case of electrolytes, true physical surface effects and not 
chemical action. d | : 

Tbe CHAIRMAN remarked that Dr. Lebfeldt evidently looked upon the 
metal-ether boundary as being the effective one. The experimental 
evidence was not sufficient to say exactly which was the effective contact, 
but it seemed to show that the metal-ether effect was of the same order of 
magnitude as the oxygen-layer effect. According to Helmholtz, they ought 
to be related, and so they were. 

The CuainMAN then read a Paper, by Mr. J. B. TAYLER, on 

“The Heat of Formation of Alloys." 

‚ Experiments have been made upon alloys of lead with tin, bis- 
muth, and zinc, and of zinc with tin and mercury. The method 
employed consisted in dissolving (1) the alloy, and (2) the corre- 
sponding mixture of metals in mercury and measuring the heat of 
solution in each case. On the assumption that the solutions obtained 
are identical, the difference between the heat of solution of the 
mixture and that of the i is the heat of formation of the latter. 
The calorimeter was a thin glass tube, silvered on the outside, and 
supported by a stouter tube, eilvered on the inside. Suitable 
arrangements were adopted for the introauction of the metals or 
alloye, which were used in the form of filings. Solution was often 
complete in less than a minute, and rarely took more than two 
minutes and a half. The alloys first experimented upon contained 
their constituents in equivalent proportions, and the heats of for- 
mation were found to be small in comparison with those found for 
brass by Galt and Baker. It was thought that only a small per- 
centage of the atoms present had entered into definite chemical 
combination, and that more reliable results would be obtained by 
dissolving a small quantity of one metal in an excess of the other, 
and calculating from the experimental results the heat of formation 
of the gramme-molecular n of compound upon the supposition 
that the whole of the small quantity of m had entered into 
chemical combination by the exercise of its normal valency. Using 
these numbers so obtained to find by Kelvin's theory the potential 
difference which should exist between the metals concerned when 
put in contact, results were arrived at which agreed neither with the 

olta effect nor the Peltier effect, but which were considerably nearer 
the former tban the latter. 

A Paper on 
“The Want of Uniformity in the Action of Copper-Zinc Alloys 

on Nitric Acid " 


was read by Dr. J. Н. GrApsrONE. Experiments have been made 
by dissolving copper-zinc alloys in nitric acid, following the method 
of Dr. Galt, and adopting the precautions mentioned by him. 
The reaction between nitric acid and these metals or alloys is very 
complicated, and there isa difference between the products in the 
case of an alloy and in the case of the equivalent mixed metals. 
The evolved being small in the experiments performed, 
attention was directed to the determination of the substances 
remaining in solution, ie, the nitrous acid and ammonia, The 


alloys gave much more nitrous acid and less ammonia ; in faet, 
two of the alloys employed produced no ammonia, Discrepancies 
in results may be due to the fact that the zinc and copper in 
contact form a zinc-copper couple which in the presence of acid 
sets up a vigorous action, and produces a different evolution of 
heat. Difficulties arise in the investigation because the alloys used 
may not be definite chemical compounds, but mixtures of two or 
more alloys with uncombined zinc and copper. The alloy with 
38:38 per cent. of copper appears to be fairly uniform. Different 
observers disagree as to the amount of heat produced by any re- 
action, but the excess of calories іп а zinc reaction over those in 
a орт reaction appears to be fairly constant. Starting with 
640 calories, the value, according to Galt, when copper is dissolved in 
nitric acid of specific gravity 1:360, we should have 1,357 calories when 
zinc is dissolved, provided the chemical action is the same in each 
case, All the calorimetrical results from the different specimens 
of alloys would theoretically lie upon the straight line drawn 
between 604 and 1,357. This is practically so from pure copper 
to the copper 70 per cemt. alloy, but beyond that there is lem 
heat produced than that indicated by the straight line law, the 
maximum deviation being at about copper 37 per cent The 
specimen containing 33:38 per cent. copper, which is not far from 
the alloy CuZn: shows a loes of 32 calories. The only way in 
which this deficit can be accounted for is by supposing that the 
action of this alloy on nitric acid produces a larger rari of 
nitric oxide than in the case of pure copper. But allowing full force 
to this argument it cannot account for as much as 10 calories of the 
deficit. There is, therefore, a residual deficit as yet unaccounted for 
on chemical grounds, The author states that it is desirable that 
experiments should be conducted on the zinc-copper alloys with 
solvents which give a simpler chemical action than that produced 
by nitric acid. 

The CHAIRMAN pointed out that the results obtained by Galt for 
an alloy, which appeared to be a chemical compound, were in close agree- 
ni with what would be expected from the existence of the Volta contact 

orce, 

Prof. ARMSTRONG said that the action of nitric acid on brass or zinc 
and copper was a function of the quantity of acid present, ite strength, the 
temperature, and the pressure, and that therefore it was unsatisfactory to 
conduct experiments using nitric acid as а solvent. He suggested the use 
of a solution of bromine, in which finely-powdered zinc, copper, and brass 
are easily soluble with a simple chemical reaction. 

Mr. TOMLINSON pointed out that it was impossible to use the ordinary 
formula for the calculation of the Volta effect from the heat of formation 
of alloys, unless we know exactly the chemical composition of the alloy 
which is produced. 

Mr. W. R. COOPER, referring to Mr. Tayler's Paper, said it was difficult 
to see that anything could be proved by the application of the Kelvin 
theory to a metallic contact uuless there is ground for believing that some 
particular alloy of fixed composition is always formed. There is also a 
further difficulty in converting heat of formation into E.M.F. in cases 
where the metals have different valencies, for there is no reason why one 
valency should be selected rather than the other. Referring to Dr. 
Gladstone's Paper, Mr. Cooper said that it was possible that the difference 
in the reducing powers of mixtures and alloys might be due to local action, 
which would be more pronounced in the case of alloys. More hydrogen 
would be evolved and the reduction would be more complete, 

Prof. S. P. THompson then showed an 

* Blectromagnetic Experiment.” 

A circular coil, capable of carrying a strong current, was placed 

with its axis horizontal in a tank of water. Into the tank were also 

laced some small magnets in sealed glass tubes so adjusted as to 
ave a density approximately equal to that of water. e magnets 
just floated or just sank. On running a current through the coil it 
was possible to “ fish” for the magnets, which, acted upon by the 
magnetic field, immediately made their way to the coil. When tbe 
current was carefully reversed, upon the approach of a magnet 
repulsion took place instead of attraction, and the magnet retreated. 
In genera’, however, reversal of the current produced reversed 
polarity in the magnet, and attraction still persisted. 

The Society then adjourned until May 25th. 


€ —— 


| BOOKS RECEIVED. 
(Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 
“ I Electricité à l'Exposition de 1900.” By M. M. E. Hospitalier 
and J. A. Montpellier. No. 1. (Paris: C. Dunod.) 
* Dynamometers and the Measurement of Power." By J. J. 
Flacher. Second Edition. (London: Chapman and IIall.) 12s. 6d. 


“Ether and Matter: A Development of the Dynamical Rela- 
tions of the .Ether to Material Systems on the basis of the Atomic 
Constitution of Matter.” By Joseph Larmor, F.RS. An Adams 
Prize Essay, in the University of Cambridge. (London: C. J. Clay 
and Sons) 10s. net. 

“The Official Gazette of the United States Patent Office.” 
Vol, XCI. (Washington : Government Printing Office.) 


No. 5, 


THE ELECTRICIAN, MAY 25, 1900. 


177- 


THE ELECTRICAL EQUIPMENT OF SHIPS OF 
| WAR.* | 
BY C. E. GROVE. 
(Continued from page 129). 


Boat-hoisting Engines. — А British шер carries two sets, one 
on eitber tide, of such power that each set can lift by means of tackle 
a boat weighing 18 tons at not less than 20ft. per minute. This is 
a favourable case for electric driving, and in the latest British ships 
electric motors are specified for the work. The actual net horse- 
power for the lift is approximately 24, and as the motors bave to 
drive through a worm gear and a wire-rope tackle, the maximum 
input may be taken at about 50 Е.Н.Р. The motors are specified to 
run at not more than 750 revs. per min., to be watertight, and to be 
fitted with reversing switches and automatic brakes. The rating of 
the motors is determined by the temperature limit of 80°F. rise after 
one hour's run at full load ; which enables the weight of the total 
equipment to be about the same as that of the steam hoist An elec- 
tric compound deck-winch, as fitted in the United States battleships 
* Kearsage " and “ Kentucky,” is illustrated in Fig. 31. 

Coal Hoists.—' These machines (of which two sets are carried) are 
ofthe same class at the boat hoists, but work at a quicker rate. The 
latest British specifications define their work to be the lifting of 1 ton 
at 250ft. per minute, but on test they have to lift 14 tons at this 
tate. On the test load they have to exert 25 actual H.P., and though 
the efficiency may be a little higher in this case than in that of the 
boat hoists, the total input will be 40 E.H.P. to 50 E. H. P. The motors, 
therefore, may well be of the same size ; they are governed by the 
same specification as to temperature limit, control, &c. The weight of 
the motors and gears will probably be a few hundredweights more 
than that of corresponding steam hoists. 

Ash Hoiste. — One of these is usually fitted to each boiler- room; 
the“ Albion “ carries five. Their work is not definitely specified, 
but may be described as lifting with wire-rope tackle a bucket of 
ah weighing, when full, about 14 cwt., at from 200ft. to 250ft. per 
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Fic. jl.—Electric Deck-wincb, U. S. S. Kearsarge” and Kentucky 
(General Electric Co., U.S.A.). 


minute=14 actual H.P., the maximum IL. R. . of the steam engines 
being about five on a weight of l4cwt. Being placed on the 
boat deck, machines of this class may well be electric, and as the 
motors will run at higher speed than steam engines no increase of 
weight need be involved. ! 


Ventilating Fans.—These are employed for ventilating all compart- 
ments below the protective deck and some of the compartments 
above that deck, such as mess and living spaces. The general 
practice up to 1898 was to provide six 5ft. бір. double-breasted steam 
fans on lower deck, three at each end of ship, driven at a maximum 
speed of about 400 revs. per min., and connected together to main 
ventilating trunks, besides an auxiliary system of ventilation with 
one 4ft. біп. fan at each end of the ship. The electric driving of 
ventilatiug fans is now common in most navies. Fig, 32 shows a 
Sturtevant fan with open-type motor as used in the United States 
navy. In a few recent ehips, electric fans of from 3ft. to 4ft. diameter 
have been fitted taking about 7 f. r. at 600 to 700 revs. per min., the 
same number (8) being employed and connected to the same system 
of trunks as designed for steam fans. Figs. 33, 34, and 35 show a 
alt. gin. electric fan of this sort designed by the author and fitted іа 
the LJ. B. “Shikishima.” These fans have been adjusted to 
deliver 7,500 cubic ft. of air per minute, each at 2in. pressure at 480 
revs. per min., at which output they consume 5 E. H. P. apiece, but 
their speed and output can be increased if desired. Experience has 


shown that the matter of ventilation has been somewhat overdone in- 
recent уєаге, such powerful fans being seldom worked at: their full 


tpeeds and powers. Accordingly, in the latest British ships—i.e., all 
Paper read before the Institution of Eleetrical:! Eugineere, April 20th. 


designed since 1898, a larger number of smaller fans with shorter and 
simpler trunks are employed. The “Duncans,” for example, will 
each carry 14 fans not exceeding 24in. in diameter, with motors of 
about 2 B. H.P., delivering 1,500 cubic ft. of air per minute at 2in. | 
pressure. | 


Air Compressors for Torpedo Vork. A modern first class battleship 
carries usually four sets, each capable of delivering 30ft. of air com- 
pressed to 1, 700lb. per sq. in. in 70min. This involves an average 
R. H. P. of about 50 to 60 per set of pumps on a little less than three 
tons weight. Electric compressors would involve quite a different 
design, but would result in much quieter and smoother working. 
The weight would remain approximately the same. 

Workshop Engine.—This is a small engine of about 5 H.P., driving 
one or two short lines of shafting actuating half-a-dozen machine 
tools in the engineers’ workshop. It is an obvious case in which 
electric driving is handicr than anything else, 

Gun-working Mechanism.—A modern battleship, mounting two 
pairs of large guns en barbette, carries quite a nest of machinery for 


Fic. 32.— Sturtevant Blower, with General Electric Co.'s (U. S.A.) Motor. 


working the guns. "There are engines for training the turret, inde- 
pendent engines for each gun for elevating and depressing and for 
running in and out, rammers for loading, hoists for bringing u 
powder and shell from the magazines below, besides lifting an 
traversing gear for tran:porting shot and she!l from [the bins in the 
shell-rooms to the handing-up cage. Some of the machines are 
duplicated and some triplicated, and there are always in conjunction 
hand-gears for continuing the work if the mechanism fails.“ In a 
xi carrying hydraulic mountings the power is supplied by a steam- 
hy raulic pumping engine of about 250 L. R. p. situated below and 
jacent to the barbette. A pump in the barbette itself is used for 
circulating the water in the pipes under pressure for uee over and 
over again if the pumping engine below is out of use. The hydraulic 
supply to each barbette is interconnected with that to the other, 
pipes running fore and aft along the ammunition passages below the 
water-line. Hydraulic power ta been almost universally used in 
our navy for the last 20 years. Steam is used a deal in the 
United States Navy, possibly because their ships have to operate 
in latitudes where extremes of temperature are common, and where, 
therefore, hydraulic appliances are liable to be disabled by freezing. 
But steam has great disadvantages for the purpose. The working 


being intermittent, there is great difficulty in starting owing to con- 


densation, and there is further the serious liability to injury to the 
steam-pipes in action, with possibly dieastrous results to the gunners. 


Illustrated descriptions of the turrets and gun-mountings of several 
British and foreign ships are given in a Paper entitled Тһе Rise and 
Progress of Rifled Naval Artillery," by Sir Andrew Noble, K.C.B., F.R.S. 
(Proc. Inst. Naval Architects, 1899). 
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Electricity has come to the front in recent years as a rivalto the | Navy electricity has been more largely used, and, as compared 
older hydraulic system. By the English Admiralty it has scarcely | with steam, earned in the late war good reports in respect of 
been used at all. In the “Majestic” class of battleships electric | quickness of action and precision of control The “ Brooklyn,” 
motors have been put in as an auxiliary for training the turrete, but ! which carries two 8in. turrets superposed on two 1310. turrets, had 
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Fic. 55.—General View of Motor Fan and Controller, H.I.J.M.S. “ Shikishima." 


with Elswick armament an auxiliary electric training gear is | the first ships led to their extended use in later ships, and in the 
carried, but the motor is about 15 HP. capacity, and is able to | “ Kearsage" and "Kentucky," not merely are the turrets trained, 
train the turret at the rate of about 2deg. per second. The pump | but the guns are elevated and the ammunition hoists and rammers 
referred to above is also electrically driven. In the United States ' worked by electric motors. At the present time there seems to be А 
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revulsion of feeling against electric installations,  Lieut. Norton 
(speaking apparently on behalf of the American constructors) said * 
that in the new large triple screw ships being designed for the 
United States Navy it has been decided not to use electrical power 
in the turrets except for the hoist, for the reason that “ you can tell 
what is the matter with a steam or hydraulic engine instantly ; but 
you may chase for hours to find a broken circuit, and by that time 
the action is over and you are out of the deal" To understand this 
remark the difference in the character of American and English 
installations must be borne in mind. 

For controling turrets the Americans use an ingenious method 
devised by Mr. Ward Leonard, which may be fittingly mentioned 
here. In the turret is a motor (or a pair of motors in parallel) 
separately excited at constant voltage; its armature is directly con- 
nected with that of a generator in the dynamo room, which is steam- 
driven at constant speed in a field of which the excitation can be 
varied from maximum to zero, reversed and increased to a negative 
maximum. The voltage of the generator accordingly varies as its 
field varies, and the motor armature receiving this varying voltage 
while its field remains constant, its speed will vary in a corresponding 
manner. The regulation of the generator field is effected from a 
controller under the sighting-hood in the turret. The control is said 
to be extremely sensitive and precise. Retardation is effected with 
smoothness and rapidity by dropping the excitation of the generator 
to a point which gives a voltage below that corresponding to the 
speed at which the motor is at the instant moving; the latter 
immediately begins to generate current, and therefore quickly 
absorbs the kinetic energy of the turret. In the latest ships the 
current so generated is taken up on a braking resistance. 

Most nations are now employing electricity to greater or less 
extent in turrets. Even Sweden is building cruisers in which the 
working of the turrets and guns is entirely electric. Among the 
best examples of electric turrets are those designed by M. Canet,t 
and built in France for many Governments. The essential feature 
of M. Canet’s design is that the turret is, as a whole, primarily 
designed for electric working. He arranges that the centre of 
gravity of the moving mass should as nearly as possible lie in the 
axis of rotation. This ensures moving with minimum power. In 
the Chilian * Capitan Prat,” for example, a 9in. turret, weighing 87 
tons complete, was rotated by а 15 н.р. motor at two thirds power, 
and could be turned by four men through 270dég. in 107sec. It 
could be moved through one-fifteenth of a degree at a time. If 
electric power is to render its best services in connection with 
ordnance work, it seems pretty clear that the turret must be designed 
throughout for electric working To tack electric motors on to an 
unbalanced turret designed for hydraulic working is not the wav to 
success. If the turret be fairly balanced, a great saving in power, 
weight and complexity might be effected by employing electrical 
gears. Of course a large margin of power and strength are needed 
to ensure the successful operation of the turret when the ship takes 
a list in a rough sea or while turning; but, allowing for this, it 
would seem that the aggregate power, if everything were electrical, 
might be of the order of 100 B.H.P. normal to 150 B. H. p. maximum 
under worst conditions. Allowing 250 B. H. P. maximum in motor 
capacity to provide for duplication where possible, the motors with 
their gears, switches, and connections would certainly show a saving 
of 5 tons to 10 tons per turret on the aggregate weights of the 
hydraulic cylinders and gears, while the weight of the main 
hydraulic engines and transmission pipes (about 25 tons) would be 
à set-off against the weight of the electric generators. 


(To be concluded.) 


THE CALCULATION OF DISTRIBUTING SYSTEMS 
OF ELECTRIC TRAOTION UNDER BRITISH 
CONDITIONS.: | 


BY H. M. SAYERS. 

The design of electrical distributing systems in this kingdom has 
been practised hitherto almost exclusively for electric lighting pur- 
poses. The short daily duration of the heavy load and small annual 
load factor obtained in most cases induce economy in capital expen- 
diture, and the current density at times of full load is restricted by 
considerations of pressure variation, rather than by losses in the 
conductors. The conditions of working electric tramway svstems are 
хо different that calculations of another order come in, and very 
materially affect the design of the conductors when highest total 
economy has to be studied. The principal special conditions are as 
follows :— : 

l. The high loal factor—due to the fact that a large output is 
called for throughout the whole of the working hours, which are 


| See detailed descriptions in Engineering, Vols. 59 and 60, 1895. 
+ Paper read before the Institution of Electrical Engineers, May 3rd. 


usually from 15 to 18 per day in the United Kingdom. There are 
daily * peaks" and seasonal peaks but the hills and vallevs are of 
much less extreme character than those observed on a lighting 
System. 

2. The permissible variation of pressure is much greater. So far 
as the working of the line is concerned, the only limitation is that 
sufficient pressure be given at every point to enable the cars to keep 
schedule time. At the speeds allowed in this country, and with 
the motors usually fitted, a variation of 10 per cent. of the normal 
pressure causes no inconvenience. 


3. The unsymmetrical arrangement of the two conductors, as 
between the outgoing or insulated positive conductor, and the 
return earthed negative conductor. In the great majority of cases, 
the rails forming the negative or return conductors are of such large 
section that no other conductors are needed on that side of the system 
whether for economical or pressure regulating purposes—so far as 
the working of the line is concernel. But for the protection of other 
property, the extreme potential difference allowed to exist between 

ifferent points on the rails is limited by the Board of Trade to 
7 volts, and the proportion of current allowed to return through the 
general mass of the earth to an earth plate at the generating station 
must not exceed 5 per cent. of the average load or 2 amperes per 
mile of line. Hence, on a tramway or railway using the rails as 
return conductor, while the positive conductor should be desizned 
with regard to ordinary considerations of economy and efficiency 
(including the fact that practically the whole of the pressure drop 
will occur on that side of the system); the negative conductor 
designed primarily to satisfy mechanical conditions in most cases 
accidental y happens to айога much better conductivity than the 
pu. conductor, and yet its conductivity has in many cases to 

e supplemented in order to satisfy the regulations imposed by a 
benevolent Board of Trade. It will be seen below that the deter- 
mination of these auxiliary return conductors can be arrived at 
by calculations similar to those controlling the choice of the posi- 
tive conductors, but that some of the factors have different values, 
and their load has to be estimated in a different way. 

One effect of these special conditions is that the use of conductors 
designed for lowest total working cost is practicable in many electric 
traction systems. The well-known consideration that the total 
working cost of a conductor during any given time is the sum of 
two items, one being the value of the power wasted in it, aud the 
other a percentage of its original cost at some annual ra'e, 
indicates at once that for a higher load factor a conductor should 
be worked at a lower rate of loss, or in other words at a lower 
current density. To determine the mo-t economical current 
density in a given case, values are required for the following 
factors :—1. The money cost of the cable to be emp'oved ex- 
pressed in terms of the amount of copper in the cable, say the price 
in pounds ofa ton of copper, insulated, sheathed and laid p. 2. The 
percentage of the cost of the cable which must be annually set aside 
to provide for interest, maintenance and depreciation = R. 3. The 
average number of houra per day taken throughout a year that the 
cable will be under load —h. 4. The load factor of the cable during 
the time it will be under load. If the load will be steady, the value 
of this will be unity. If the load will vary in a known way, the 
load factor will be the mean square value of such variable load 
referred to a steady load of its maximum value as unity, and can be 
calculated from a prophetic load diagram, and in the case of such 
variable load the most economical current density given by the 
calculations will correspond to the square root of the mean square 
value of the current. In what follows, this load factor will be taken 
as unity. 5. The cost of a Board of Trade unit generated and 
delivered to the conductor in pence=n. 

From 3, 4, and 5 the cost per annum of a watt wasted in the con- 
ductor can be calculated, or inversely, what number т of watts wasted 
in the cable will cost, say, £1 per annum, and the two quantities 
representing the total cost per annum reduced to a common measure. 
In Perry’s * Calculus for Engineers, page 55, the question of 
economy in electric conductors is used as an example 1а maxima 
and minima, and I have found the method there indicated con- 
venient for practical use. Prof. Perry there shows that the waste 
in watts or ohmic loss, and the constant loss or interest loss, can 
both be simply expressed as functions of the resistance of a con- 
ductor, assuming a certain current and certain length, and that 


; : Ü В à 
their value may be written: y = С?т + Em +b. Where C? r 


: К ё. ; Я Е І 
is Ohmic loss, = is the interest item—expressed in watts, and b is 


a constant which depends upon factors not affectel by the size of 
the cable laid. 
In Appendix No. 1 Prof. Perry’s expression is worked out at 

length, and the resn’t shown that the most economical current 
Y Rm" (15 

density - = d puce where C = amperes, « = ero--- 
A ^ 100 C 

section of cable iu square inches (sə that amperes por square 


inch) and = tons of copper in а mile length of one square. inch 
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section, R=annual rate per cent. for interest, &c. ; w=the number 
of watts wasted continuously during working hours, which will cost 
£1 ina year's working, and p=the price in pounds of a ton of copper 
in the form of cable. 045 is resistance in ohms of a mile of copper 
of one square inch cross-section, the weight m of which is 9:1 tons. 
In Appendix No. 2 an example is worked out numerically and tables 
are showngiving values obtained by taking figures within probable prac- 
tical limits. The method of calculation here used is, of course, perfectly 
general, and applies equally to low-tension, high-tension, continuous 
and alternating currents, however fed to the conductors. The cost per 
ton of copper in cabled form will, of course, vary widely with the way 
the cableis to be used, the working pressure, and other conditions ; for 
example, a triple twisted cable for three-phase currents will be much 
more costly per ton of copper than a concentric cable for continuous 
currents, working pressure and material being equal. It has also to 
be carefully noted that the value of the Board of Trade unit to he 
used is that of the unit delivered to the conductor system under 
consideration, and if the energy has to be transmitted or transformed 
before such delivery, the cost of generating the unit has to be 
“loaded” with the cost of such transmission or transformation, in- 
cluding the interest, maintenance, and depreciation cost of trans- 
mittipg or transforming system. For example, the most economical 
density in a low-tension system fed from transformers is lower than 
in a low-tension system fed direct, assuming that the generating 
stations in the two cases supply energy at equal costs. It must also 
be recognised that power wasted (or used) in distribution costs as 
much as power used in the motors. For cables of a given con- 
struction and for use under given conditions, it will generally be 
found that the average price per ton of copper taken from makers’ 
prices through such narrow ranges of size as are usually employed on 
а given system is sufficiently accurate. Where a very wide range of 
size is called for it may be worth while to calculate separately for the 
larger and the smaller cables. 


The question of systems of laying cables and the cost thereof is 
not considered here, as the choice of the methods to be used depends 
much upon various local conditions, and the cost per mile is very 
little affected by the size of the conductor laid. It may be worth 
while to suggest, however, that the cost per ton of copper of a cable 
armoured for laying direct in the ground is higher than that of a 
similar cable sheathed for drawing into pipes or conduits, and as 
the allowance for depreciation and maintenance of pipes and 
conduits is a good deal lower than that for cable, economy may 
frequentlv be best studied by the use of a “drawing-in” system. 
The facilities for renewal and repairs and for replacing cables by 
other- of larger size if required, are advantages not to be lightly 
ignored, and the conditions on electric traction systems enable 
these advantages to be utilised to a degree that does not obtain in 
some other services The calculation of best sizes for track 
feeders is exactly that above described, but in most cases a 
higher value has to be taken for the wasted energy, ie., w in 
the equations is smaller. This leads to the use of a lower 
density in such cables or to a larger provision of copper for the 
current to be carried. The reason is that in most cases a “ negative 
booster " has to be employed in connection with such a feeder, and 
the energy wasted has to be loaded with the loss in transforming, and 
the capal charges on the apparatus. The booster may be considered 
a part of the feeder, and as its size and the losses in it are propor- 
tional to its output, they are properly brought into the calculation by 
charging a higher price per unit delivered to the cable. Appendix 
No. 3 gives some examples of such calculations, and is also applicable 
to trolly feeders in which “ boosters” are employed to keep up the 
voltage at the distant end. Considering the figures given in the 
tables, it will be seen that the limiting distance due to loss of 
pressure in feeders designed on economical principles is reached 
at from two to three miles from the generating station. The 
density uf the traffic does not affect this limit. The cost of 
energy does affect it, and in such a way that the lower this 
cost, the shorter is the range of economical distribution because 
the economical density being higher, the limiting drop of 
veltage is the sooner reached. But it may be worth while in 
any particular case to use heavier conductors and so extend the 
working radius of a station, because the cheaper generation of power 
at that particular place more than compensates for the increased 
distribution costs. It may happen also that the use of heavier mains 
for the more distant parts of the system may prove to be cheaper 
than any other means of keeping the pressure up on those parts. 
It is a useful feature of the methods of calculation herein described 
that they indicate in a facile way the results of any departure from 
the theoretically best conductor sections, and so provide at least part 
of the data for determining the best system to adopt 

When the distribution radius much exceeds the distances above 
named, it will be obvious that the single station supplying direct to 
the feeder system becomes impracticable, and it is under these 
circumstances that an engineer is called upon to thoroughly 
investigate the alternatives, and estimate the total annual cost of 
working the lines by means of each of such alternatives. Only certain 
systems in practical use in the United Kingdom can be mentioned. 


They are—1. The multiplication of generating stations retaining the 
direct-current low-tension system of generation. (2) The use of 
battery sub-stations charged from a single generating station. (3) 
The use of a single generating station, generating polyphase currents 
at high pressure, and transforming sub-stations placed at suitable 
oints on the line, supplying low-tension direct current to the line 
eeders. The direct current for the lines near the station may or 
may not be generated by special direct-current sets : when it is, 
separate consideration has to be given to such contiguous area, in 
culating conductors and costs. 


The second system above mentioned has but few examples, and 
reliable data are somewhat difficult to obtain. Its application would 
seem to be limited to cases where an infrequent service is given on 
distant lines; hence the feeders having to carry but a small average 
current, their size may be kept down, and the battery provides for 
the larger current needed by the cars. It will be obvious that 
the arrangements require to be carefully thought out iu order 
to ensure the battery being properly charged, and always 
available during service hours. A very good example is that 
designed by the late Dr. John Hopkinson for the Leeds tramway, 
and described in Prof. Ernest Wilson's * Electrical Traction.” It 
will be found that some complication is involved. Considering the 
present limited application and the many questions of detail involved 
in calculating the working cost of such arrangement, the system can- 
not be discussed now, and is mentioned as a practical means of 
meeting the demand which may be sometimes made for working a 
long branch, the traffic on which only calls for a sparse service, or on 
which the traffic is relatively heavy for only a small portion of the 
working hours. The discussion will be narrowed down then to a 
comparison of the first and third alternative systems, involving a 
statement of the data which affect the choice and the calculations by 
which the working cost of each may be estimated with an exactness 
dependent upon the accuracy of the figures adopted. As some of 
these figures must themselves be estimated, the judgment and experi- 
ence of the engineer are here very important factors. 


It is quite clear that there are two broad questions to be decided, 
firstly, What will be the total cost of producing a unit at the 
station or stations? and secondly, What will be the total cost of 
getting a unit to the car? in each case. The first question 
involves the charges on the capital cost of the station plant 1n addition 
to the working expenses, and the second question involves the effi- 
ciency of the distributing system as well as the capital charges upon 
it, as the cost of delivering a unit includes the energy wasted in 
its distribution. ‘Used in distribution" seems a more rational 
expression than “ Wasted in distribution," but the latter phrase is 
so widely adopted that confusion might result from an attempt to 
reform. It is obvious that by the multiplication of directly 
feeding generating stations ad lib. the loss in distribution 
as above defined may be reduced to any desired extent. Оа the 
other hand, with a system involving transformation there is some 
minimum loss which cannot be reduced, and which corre-ponds 
to the attainable efficiency of the transforming devices. Clearly, 
then, this minimum loss constitutes a handicap upon the multi- 
phase high-tension system which must be overbalanced by 
other advantages in order to justify its adoption. The reduc- 
tion in the cost of generation of energy due to the employ- 
ment of large units in one large station as against smaller 
units in a number of stations can only be estimated in advance by a 
complete study of local conditions guided by experience and judg- 
ment. Cases arise, of course, where it is clear that a station ata 
particular place enjoys such a great advantage as regards cost of fuel, 
abundant available condensing water, and freedom from neighbours 
who may object to noise and vibration, that dire:t and indirect costs 
must be much lower than in any other available site. The greater 
economy in staff and in total value of plant and buildings to be 
obtained by generating at one station instead of several can 
estimated very fairly. A more difficult item to estimate is the 
relative value of the land. 

Whilst every case requires special study to determine what advan- 
tage in generating costs is attainable by the adoption of the single 
large station, a study of the distribution costs can be made on 
general principles, which will indicate what that saving must be in 
order to give the single station a balance of advantage. 

The limit of direct-current supply has been assumed to be the 
distance at which the drop in the trolley wire is 50 volts, ?.e., 10 
per cent. of the energy given to the cars. Assuming a uniform 
distribution of the cars, this means an average drop of 5 per cent. 
over the whole system. (Notice that if the system is one radiating 
from a large town, so that the cars are more dense near its centre, 
the average drop will be less, It can be calculated as closely as 
the service can be predicted.) The loss in track feeders will be 
less; probably 23 per cent. will cover it in most cases. . 

This total Toss of power in distribution, amounting to 74 per 
cent. of that delivered. to the cars, can be attained with generating 
stations spaced from four to six miles apart, i.e., delivering power, 
each for a radius of from two to three miles. As the interest item 
of distributing cost equals in value that of the loss of power item, 
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it follows that distribution costs in such a system «215 per cent. of 
the value of the power delivered to ihe car, and the total cost of 
100 B.T.U. at the cars=that of generating 115 B. T.U. The plant 
has to be proportioned to produce 1074 per cent. of the energy 
delivered to the care, as its normal full load. In a multiphase 
transforming system, the overall efficiency cannot at present be 
taken at more than 80 per cent. Mr. Parshall has given figures 
from Dublin experience showing somewhat lower rates, but 80 per 
cent. seems attainable. Then the generating stations will have to 
supply 125 units per 100 units delivered tothe cars. The interest and 
operating costs of the distributing system cannot be calculated so 
simply in this case as in the former, as moving transforming devices 
calling for human attention are involved ; but if the prices of those 
devices are known, and a proper rate of interest calculated to cover 
depreciation, the cost of attendance and sites can be got at prett 

closely, and a price worked out per unit delivered to the mains whic 

can be expressed as a percentage rate of loss of the energy delivered. 
If this is called N, we have the following expression showing at 
what proportionate cost the high-tension station must generate energy 


to counterbalance the larger distribution losses. 22 1 5a p Where 
Ф equals сові of production at the single high-tension and а cost of 


production at the multiple low-tension stations. Unless : < 128 N 
the low-tension multiple station system will give the lower working 
cost. For this calculation to be of any practical value, it is evident 
that the cost of production must be properly debited with all charges 
in each case. To make such an estimate for prospective stations 
with a near approach to accuracy is a task much more difficult than |. 
calculating conductora, but an incorrect decision as to the system to 
be preferred in a given case is not probable if experience and judg- 
ment are brought to bear on a careful investigation of the local 
conditions. 'The value, N, above taken includes the interest item 
on both the high and low-tension conductors This value can be 
found as in the other case, and will, as in that case, be equal to the 
ohmic loss in each ; but it must be noted that the cost of a watt is 
greater in the low-tension conductora owing to the transforming loss. 
‘The best density in the high-tension conductors is found exactly as 
in the case of direct supply, but the cost per ton of copper will be 
considerably higher in the case of the three-core high-tension cable, 
and hence the best density will be higher. The interest and operat- 
mE costs of the transformers must be carefully considered, proper 

owance being made for the necessary spare plant and margin of 
power necessary. 


consideration of a particular case will best illustrate the application 
of the foregoing principles. Diagram A is a scale plan of a tram- 
way system, all single lines with turnouts. The proposed service 
results in a distribution of cars as marked in figures along each 
section of the line. The total number of cars is 57. The average 
current taken by each car is reckoned at 15 amperes. Hence the 
average power demanded at the cars will be 
57 x 15 x 500 = 
1.000 | 427°5 kw. 

At T is a site available for a power-house. The extremes as regards 
distance from T are А 7:1 miles west, H 5:2 miles east, and L 7 miles 
south-west of T. There is, however, a shorter route from T to J 
than by the tramway, and this route being available for a feeder 
cable reduces the distance TL to about 4:35 miles, and facilitates 
feeding at J, which it will be seen is an important centre. In 
natural order one should first consider the use of T as sole generating 
station for the whole system, find the most economical current 
density, and see whether the drop permits of low-tension generation 
and direct feeding (Diagram B). | 


16 Ше О 17 Miles Н 
4 ба 


L 
DiAGRAM A.—Plan of Tramways. Distance and Cars in Service. 


For the purpose of this exaniple the following figures are used :— 
Annual charges on cost of cable for interest and depreciation, 
7 per cent. or R=7. 
Annual hours of use, зау 15 x 365 = 5,474. 
Cost of energy per B. O. T. unit at switchboard n=75d. 
Tons of copper per mile run of 1 sq. in. cross-section = m —9'1. 
Cost of ше, cable per ton of copper p — #151. 


: 240 a. | 
If these costs come to d pence per unit, the condition of advantage Watts continuously lost worth £1 per ann. = w= 5475 0:77 58 ˙45. 
for the high- tension system ів Then, by formula given in Appendix No. 1, we have 
UU „115. p. Влорт.0045 _ 7x 58°45 x 0045 x91. 95) ort=158; 
а < 195+р CCC 
where p is the percentage value of the losses in the high-tension КАК К" 
conductors. This will usually be small, not over 5 per cent., and | *8Y чыз o9 amperes per sq. in. is thus the most economical 
taking this value we get density iu this case. The voltage drop per mile is 15:8. Hence the 
b+d 115 drop from T to A would be 15°8 х 7°1=112 volts, and from T to Н 
a 130 ' 
во that for equal costs under the two systems 
b=0 885 a-—d; 


or in words, the cost of generation at the single high-tension station 
must be less than 883 per cent. of the cost at the low-tension stations 
by the cost per unit of interest, attention, and stores due to the 
transformers. If 0 < 0:885 а d, the difference is the saving per unit 
to be made by the bigh-tension system; if b> 0:885 a—d, the differ- 
-ence is the advantage for the low-tension system. Using correct 
-data to suit the case, a very good judgment can be arrived at as to 
the most economical system to be adopted, and it is suggested 
with much confidence that such calculation is a safer guide than a 
co statement that for a traction station of overso many thousand 

orse-power this or that system is the only commercial one. It seems 
to be overlooked sometimes that the cost per unit at the car, and 
not at the switchboard, is the commercial criterion, and that to 
attain a lower figure at the car the cost of the unit at the switch- 
‘board must be very considerably lower in the case of any aystem 
using moving transformers than in alternative arrangements. 

The choice of a site for a generating station may greatly affect the 
generation costs, and as these materially influence the design of the 
distributing system, the importance of careful choice of site or sites 
is very great, and in any contemplated electric traction system this 
should be one of the earliest matters submitted to and decided by 
the engineer, Whenever possible, eligible sites for compulsory 
puce should be scheduled in the order authorising the line. 

e points affecting the choice are foreign to the subject now 
discussed and a certain cost per unit at the switchboard will be 
herein assumed, the sole subject considered being the delivery of 
the power to the cars at minimum cost under the conditions im- 
posed. "The economical use of the power on the cars is also foreign 
to this discussion, but it cannot be seriously contended that waste 
-on the car excuses avoidable waste in the distributing plant. The 


Trolley feeders = --- Track feeders -> 


Limit of 50 volta drop = 3:16 miles trolley side. 
Limit of drop in rails, 5 volts — 173 amp. miles. 


DracramM B.—Low Tension, Single Station. 


15:8x5:2-482 volts. These are too great for good working, and, 
5 LJ 
taking 50 volts as the limit, the distance limit is 158846 miles. 


Beyond this limit there are 15 cars west and three cars east of T, so 
that two-thirds of the load comes inside the permissibie drop, and 
should be supplied by directly-fed cables. The remainder should 
be fed by “boosted ” cables. No allowance is made for the con- 
ductivity of the trolley wires excepting where they suffice without 
cables in parallel, and there two No. 0 wires of 0:162 sq. in. combined 
section are reckoned on. It is found in practice that in a tramway 
system calling for several feeders it is better to work the trolley 
wire in separate sections, each being fed by a distinct feeder. This 
results in the rapid loealisation of short circuits of all kinds and 


Hb, 
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minimises disturbance to traffic. It also facilitates the proper load- 
ing of the individual feeders and gives valuable information to the 
power-house staff as to the distribution of the load. 

The losses in the feeders to the directly-fed portions of the sample 
system will be approximately as follows:—The cable TJ has to carry 
98 amperes 2:125 miles ; the average length on the branches beyond 
J over which the power will be distributed is, say, one mile total 
from T 3:125 miles. The branches JD and JI will only be fed via 
J to points equidistant from T by the other routes, and on all these 
branches the trolley wires suffice without cable. The remainder of 
the current from T within the area is supplied by cables accompany- 
ing the line, and for the purposes of this approximate calculation it 
may be taken that the load is Sy nitietFical along them, so that the 
average load may be taken as half the total and the loss as that due 
to half the current carried the extreme distance. (Obviously the loss 
may be calculated much more minutely than this for any given dis- 
tribution of cars, gradients, &c.) The current being 532 amperes, 
half of it is 266 amperes. Then we get total loss in watts— 

For current supplied to J 98 х 3:125 x 15 8= 4,820 
And the balance 266x3:16 x15:8—13,300 


18°12 kw. 
As 58°45 watts cost £1 in a years working, the money cost 


of this loss will be 18 45 = £310 in round figures, and as 
the interest cost of the cables should equal the total cost of 
distribution (strictly speaking that portion of the cost affected by 
system adopted) to the trolley wire, the total cost under these heads 
for the lines considered would amount to £620 per annum. But the 
use of the trolley wire where practicable will reduce the cable cost 
and interest item below this theoretical amount, and a table follows 
giving the actual feeder cost. Inspecting the plan, it is clear that 
the junction I is about the centre of gravity of the load bevond the 
3°16 miles on the western sections. This is five miles from T, and 
the load to be delivered is that for 15 cars=45 amperes. The energy 
lost in these boosted feeders is more costly, having been transformed 
-by the boosters, whose efficiency ie rarely over 75 per cent. The 
value of the boosted unit must therefore be taken at 0°75 х 1:33 2: ld., 


the value of w becomes 44 instead of 58°45, and nua T 189 
645 =306 amperes per sq. in. as best density. 


Drop per mile is 13°75 volts. The boosters would only be 
necessary to make up the drop in the lengths beyond the 50-volt 
drop limit, so that this lower deneity ehould, strictly speaking, apply 
only to the excess of cable length beyond 3:16 miles. It vil be 
better, obviously, to use a conductor of uniform section to give the 
same drop. In the case of the western section then the drop will be 
50+(13:75 x 1:84) 75:3 or 1506 volts per mile, showing that the 
refinement makes little difference in this case. On the eastern 
section the drop will be 50+(13°75 x 1:16) 2 65 95, say 66 volts, or 
15:3 per mile. The losses will thus be :— 

Western 75 3 x 225 —16,949 watts. 

Eastern 66 x 45= 2970 


nearly, or t 13.75 and 


19,912 

(say 20 kw.) 
Of this 20 kW, 270 х 50=13,500, the unboosted cost £1 per 58°45 
and 6,500 cost £1 per 44, so that the total annual ccst of the loss in 
these feedera will be :— 


13 500 
20900 0р 
Та £231 nearly 
6500 £148 „ 
44 
£379 „ 


The interest on the mains will be somewhat less, owing to the use 
of trolley wire on the more lightly loaded branches. To this has 
to be added an annual charge representing interest, maintenance 
and running cost of “ boosters ” to give an output of 65 kw. With 
spare plant 10 kw. might be provided, and would probably cost £20 
per kw.,say £200. Fifteen per cent. per annum 1s a proper charge 
for interest and running expenses on such plant, so that this item 
would be £30 per annum. The following is a schedule of feeders 
on the trolley side, wherever needed to supplement the trolley 
wires :— 
IMtrect Feeders. 


— 


; Length, i 

Line. | Sra Е. Amperes. pie ‘Tons, cu. Value 
TJ 2:125 98 0277 6:37 £817 
TE 0°35 247 0:700 2:25 337 
ED 2:00 165 mean 0:470 8:55 1,290 
TF 0:9 187 „ 0:551 4:35 655 
FG 1:25 120 „„ 0:342 5:56 558 

6 625 2406 | £3,637 


Boosted Feeders. 
| - Wm 
Line. , poc iem Amperes cas Tons, cu Value. 
— ——M ——————Ó—— ———Ó— 
TO | 41 225 0672  , 2500 | £3,775 
CI | 09 60 0:179 015 23 
CB | 11 75 0:224 0:22 33 
TO | 38 45 0:124 «465 699 
| 9°9 3000 , £458 
Total, £8,167. 
The cost of distribution on the trolley side is thus :— 
Loss in direct feeders, 18:12 kw., worth annually ............ £510 
Interest on cables in ditto, 7 per cent. 5 . 255 
Lost in boosted feeders (109 KW» worth Fa EE 379 
Interest on cables in ditto, 7 per cent., £4,550 ............... 317 
Annual charges on boosters—-̃ . . 50 
£1,291 


This works out per unit delivered to the cars :— 
1,291 x 240 309.840 
4275 х 5,475 2,340,000 


making total cost 0°883d., 5 losses in the return conduc- 
tors. But the regulation as to P. D. in rails forbids such disregard, 
and their effect must now be considered. Assume that the track 
is single and laid with 901). rails, or 18010. rail per yard of track. 
Assuming the resistance of the rail to be 11 times that of copper of 
equal section, and that joints add 5 per cent. to that resistance, a 
mile of bonded track will have a resistance of 0:0289 w. The 
interesting Paper read by Mr. Parshall before the Institution on 
April 28, 1898, will be familiar to all interested in this question, 
as it shows by examples how the chemical composition of rails, kind 
of bonding, and number of joints per mile has to be taken into 
account. Naturally the mechanical use of the rails takes precedence 
of their electrical functions, and hence the electrical engineer has to 
be thankful for what he can get. The resistance of the return as laid 
is usually lower than that of the rails alone, some conduction being 
afforded by the earth. The amount of this varies very much. Mr. 
Parshall has found an instance in which only two-thirds of the 
current returned by the rails. Weather affects it. In one case within 
the writers knowledge wet weather reduces the voltage drop, and 
aleo the stray current, evidently increasing the conductivity of the 
non-metallic parts of the track. But as this earth shunting of the 
rails cannot be foretold, the safe course is to take the resistance of the 
uninsulated return as that of the rails alone. To allow for possible 
increase of service, abnormally busy days, and bunching of cars, the 
limit calculated on should be, say, 5 volte, not the whole 7 volts 
allowed in the Board of Trade regulations. The N product 

i ; : : | - 173 
of amperes into mile to give this drop will thus be 60289 7 
ampere miles. Mr. Trotters Paper of April, 1898, gives a neat and 
simple graphic method of showing the drop under given conditions 
It can be easily applied one bed section of line with a uniform 
service. For such а case as that under consideration, with varying 
services along different sections and junctions, an arithmetical pro- 
cess seems а little simpler. The arithmetical process is as follows :— 
Starting from the station, sum the product of amperes into miles 
until this product equals the constant, corresponding to the limi 
drop —e.g., 173 for the case here assumed. It is at once clear that 
all current from cars beyond this point has to return by track 
feeders. 


From this point start the integration afresh, and go on until the 
constant is again reached. At this second point the rails should be 
at earth potential. Recommence the summation from this second 
point and go on again to the constant. Then all the current due to 
cars between the first and thiid points should return to the station 
bv a track feeder connected at the second point, and so on in succes- 
sion, the even points marking feeder connections kept at earth 
potential, the odd points marking points of maximum D.P. above 
earth in the rail. "This calculation applies equally to eine PoS 
in transforming systeme, so far as such points depend upon the drop 
in the return. It will be clear that the direction of the current 
must be from odd points to even points. When the terminus of a 
route does not correspond with an odd-numbered point, integrate 
the ampere miles from the last odd point forwards, and from the 
terminus backwards, and the point on the line where these sums are 
equal is the last feeding point, the potential of which may be above 
that cf the earth by the amount corresponding to the defect in the 
ampere miles from the constant. This means, of course, a little 
lighter feeder, but the difference is usually insignificant as г 
economy. 
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LEGAL INTELLIGENCE. 
(Continued from page 172.) 


Chamberlain and Hookham v. Bradford Corporation. 


Judgment in this action is to be given to-day (Friday) by Mr. Justice 
Farwell. 


Cuba Submarine Telegraph Co. (Ltd.) v. West India and 
Panama Telegraph Co. (Ltd.). 


This case, which came before Mr. Justice Farwell on Saturday and Mon- 
day in the Chancery Division, raised questions as to the construction 
of an agreement dated Jan. 51, 1870, entered into between the two com- 

ies. Plaintiffs own submarine telegraph cables laid along the south 
coast of the Island of Cuba and a land line across the western extremity 
of the Island of Havana, the cables thus connecting Havana with Santiago. 
From Havana submarine cables, owned by the International Ocean Co., 
run northwards to Florida, which is connected by aland line with New 
York. Defendants are the owners of submarine telegraph cables running 
from Santiago to Jamaica and to nearly all the other islands of the West 
Indies, and to Georgetown and to Colon on the Isthmus of Panama. By 
the agreement of Jan. 31, 1870, between the plaintiffs and a company of 
the same name as defendant company (being the predecessor of the 
defendant company), it was provided that :— 
. (1) “The Cuba Co. will band over to and forward by the West India Co. 
all telegraphic messages received by or sent through the lines of the Cuba Co. 
for any other part or parts of the world with which the West India Co. may 
be in telegraphic communication. (5) The West India Co. wil) band over to 
and forward by the Cuba Co. all telegraphic messsges received by or sent 
through the West India Co. for such places as the Cuba Co. may be in 
telegraphic communication with. (4) Each company party hereto will 
forward the traffic and messages received from the other company with all 
possible expedition, and in case of breakdown of line will repair the same as 
speedily as practicable, and generally will aseist by every means in their 
power to develop the traffic and business of the other company. 
(5) Neither company party hereto will enter into any agreement 
or traffic arrangement with any other company or persons, or be 
connected witb, or interested in, any telegraphic line whatsoever 
which may be prejudicial to the interests of the other company party 
hereto without tbe assent in writing under the seal of such company being 
had and obtained. But either company shall be at liberty to send mes- 
sages over their lines at the written request of the sender of such messages, 
without solicitation or suggestion by any competing linee, provided that 
in such case the other company party Lereto shall share in the amount 
accruing in respect of such messages in proportion to the amount each 
company would bave received had the messages gone over the lines of both 
companies. (7) The West India Co. are to be at liberty to place all their 
wires and cables at Santiago de Cuba in connection with the wires and 
cables of the Cuba Co., and they are also to be at liberty by their own 
officers and servants to work all through traffic from any part of the West 
India system to any place or places beyond Havana without any inter- 
ruption or interference by the Cube Co., and the through traffic of the 
West India Co. is to take precedenoe and have priority over all the local 
traffic of the Cuba Co., except as otherwise provided by the terms of the 
said concession. (8) The West India Co. are to find, supply and maintaia 
the necessary staff at Santiago de Cube for working not only their own 
lines but also the Cuba lines, charging the Cuba Co. a fair proportion of 
the cost of staff at Santiago de Cube, and the whole cost of staff at the 
intermediate station or stations, and an addition of 25 per cent. on such coet, 
their share of the expenses of general management and superintendence." 
Plaintiffs alleged that by means of defendants’ cables plaintiffs are in 
. telegraphic communication with all places directly served by defendants’ 
cables, and with places beyond with which defendante are in telegraphic 
communication, and further, that by means of the cablee from Havana to 
Florida, and of the land lines to New York, and of submarine cables from 
New York acroes the Atlantic, all places directly served by defendants' 
cables and places beyond with which defendants are in telegraphic com- 
munication with North America and with London and other places in Europe. 
À new cable has recently been laid between Bermuda and Jamaica by the 
Direct West India Cable Co, and by such means, and the cables of 
companies allied with the Direct Co., plaintiffs alleged that competition with 
the business of plaintiffs and defendants was threatened. The plain- 
tifs charged that any such arrangement as defendants threatened 
and intended to make with the Direct Co., whereby messages handed in by 
the Direct Co. at Jamaica would be transmitted by defendants’ lines to 
places south and east of Jamaica at & rate lower than that charged locally 
from Jamaica to such places would be an agreement or traffic arrangement 
prejudicial to the interests of plaintiffs, and that any such arrangement 
would constitute a breach of clause 5 of the agreement. Plaintiffs claimed 
an injunction restraining defendants from entering into an agreement or 
traffic arrangement with any company or persons which might be pre- 
Judicial tc the interests of plaintiffs without their assent in writing under 
seal; also an injunction restraining defendants from forwarding any 
telegraphic messages received by defendants at Jamaica from the Direct 
West India Cable Co. for transmission to the east or south of Jamaica under 
an agreement or traffic arrangement which was or might be prejudicial 
to the interests of plaintiffs, and for consequential relief and damages. 
Defendants contended they had never threatened or intended, and did 
not now threaten or intend, to arrange with the Direct Co. to transmit 
messages from London handed by the Direct Co. at Jamaica to defendants 
for transmission to places south and east of Jamaica at a lower rate than 
the local rate to such places from Jamaica, or to arrange terms with the 
Direct Co. which should enable the meesage handed by the Direct Co. to 
defendants at a rate greater than the through rate which had been fixed 


with respect of messages from London to places south aud east of Jamaica 
via New York and Havana. Defendants bad fixed the rate payable for 
messages transmitted over their lines so that the through rate from 
London vid the Direct Co., to a place to the south or east of Jamaica was 
for the present the same as the present through rate to the same place from 
London vil New York and Havana, but they had not done so under or by 
virtue of any arrangement or agreement with the Direct Co. They alleged 
that plaintiffa claimed to do, and had for many years done, and were still 
doing the very thing which they now claimed defendants were not 
entitled to do. In 1889 & French company, La Société Francaise 
des Telegraphie Sous Marine, opened for public traffic a system of 
cables between Santiago de Cuba, Porto Palala, San Dominique, Curacoa, 
and Venezuela, and in 1890 they opened cables between Martinique and 
Paramaribo. In 1891 they also laid a system of cables between Paramaribo, 
Cayenne, and Vizen, and between Porto Plata and Martinique, and the 
French company’s lines therefore connected Santiago de Cuba (the eastern 
extremity of plaintiffs’ system) with Martinique, Paramaribo, Cayenne and 
Vizen, and it became possible to send messages from and to New York and 
London over plaintiffs’ system. If plaintiffs should prove successful, 
defendants, by way of counterclaim, set out that the French company was 
in competition with defendants, and the agreement or arrangement 
between plaintiffs and the French company was prejudicial to the 
intereats of defendants, and was a breach of the agreement. They 
claimed that by reason of such acts defendants had suffered great damage, 
and counterclaimed an injunction restraining plaintiffs from handing to 
the French company at Santiago de Cuba any telegraphic meseages sent over 
plaintiffs’ lines for tranemission to Cayenne or Vizen or any place south 
of Martinique, except such messages as the sender thereof, without solici- 
tation or suggestion, should in writing request plaintiffs to forward by way 
of the lines of the French company. They also asked for a declaration that 
defendants were entitled to à share in the amount of toll accruing to 
plaintiffs in respect of messages sent over the lines of plaintiffa and handed 
by them to the French company at Santiago de Cuba for transmission to 
Cayenne or Vizen or places south of Martinique which the sender might 
request plaintiffs to forward by way of the lines of the French company. By 
way of further relief, defendants claimed an injunction restraining plaintiffs 
from entering into or continuing any agreement or traffic arrangement 
with the French company or апу other company or persons which might be 
prejudicial to the interests of defendants without their assent in writing. 

After hearing lengthy arguments by counsel on both sides, 

Mr. Justice FARWELL, in giving judgment, held that plaintiffs were 
entitled to succeed, but left the form of the declaration to be settled by 
counsel. He thought that the interpretation put on the agreement by 
defendants was much too narrow, and would lead to ridiculous results. 
He thought it was clear that plaintiffs’ lines had been intended as a con- 
necting link between the International Ocean Co. and defendants’ lines. 
The general idea was a connection of the West Indian islands with North 
America. Competition was the keynote of the agreement, and the parties 
plainly intended that there should not be competition between either of 
the companies and any other company. Ніз lordship accordiogly gave 
judgment for plaintiffs, with costs. 

Mr. HALDANE, for defendants, applied for a stay of execution for 
14 days, with the view to an appeal. 

The application was granted. 


Ashwell and Nesbit (Ltd.) v. Stanton. 


This case came before Justices Darling and Bucknill on Monday, on 
defendant's appeal from a decision of the Official Referee. 

Mr. MANISTY, for appellant, said the action was brought by Messrs. 
Ashwell and Nesbit, Ltd., electrical engineers, London and Leicester, to 
recover £500, the balance of an account for an installation of the electric 
light. Defendant had filed a counterclaim claiming damages for non- 
fulfilment of contract to have the installation completed by a certain 
date. Defendant was about to open new premises ia Leeds and was 
desirous of having the building lighted electrically, and entered into 
a contract with plaintiffs to do the work. By the original contract, 
no actual time was fixed for completion of the work, but which was to be 
carried out in an expeditious and workmanlike manner. Defendant adver- 
tised the opening of the premises and engaged assistante, but on the date 
announced was unable to get any light, and thereby incurred considerable 
expense. The matters in dispute came before the Official Referee, and 
plaintiffs then took the poiut that although the assurance was given with 
the knowledge that it was intended to be acted upon, the promise was a 
mere naked one and was without consideration. The Official Referee came 
to the conclusion that the promise was not an absolute one, and that plain- 
tiffs could not be made reeponsible for the delay which had occurred in 
connection with the fitting of the gas engine which was to supply the 
motive power. Defendant appealed to the Divisional Court, which held 
that the assurance was absolute and binding, but on the point that the 
promise was without consideration they thought there should be further 
arguments. The matter now came before their lordships on that point. 

Mr. Justice DARLING thought that want of consideration being raised 
they had better hear the other side. | 

Mr. POLLOCK, for plaintiffs, said that the whole difficulty arcxs by the 
breakdown of the gas engine, which was not supplied by plaintiffs. His 
point, briefly, was, that there was no consideration coming to him which 
would make the contract binding. 

Mr. Justice DARLING considered that the promise from defendant 
came distinctly within the rule which made it in the eyes of the Court of 
Equity a real binding contract made upon good consideration. Therefore 
there should be judgment for defendant with costs. The case would go 
back to the Official Referee to enable him to ascertain the amount»! 
damages sustained by defendant. 

Mr. POLLOCK asked for and obtained leave to appeal. 
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Binko v. Great Northern Railway Co. 


In the Lord Mayor's Court (London) last week Mr. Н. Binko sued the 
Great Northern Railway Co. to recover damages for injury caused to 
certain packages containing electrical appliances while in the care of the 
defendants in transit to Manchester. Mr. Lewis Glyn, for plaintiff, stated 
that on Feb. 17 his client sent to Manchester certain electric apparatus to 
be sold by auction. The goods were packed properly. When he heard 
that the goods arrived in a damaged condition, he at once informed defen- 
dants’ agent, but the company refused to admit liability. The two cases 
contained three electrical sparking coils, sold in the trade at £12. 10s. 
each. In his letter to the auctioneer, he placed a nominal reserve price of 
£3. 10s. on each of the coils. Defendants’ agents were informed that the 
cases contained electrical goods. For the defence it was contended that 
the cases were delivered in Manchester in the condition in which they 
were received by defendants, and that, if any damage was caused to the 
contents it was through negligent packing. Mr. Жек! Huddleston, for 
defendants, said he inspected the cases in which the electrical apparatus 
were packed, and found they were good cases, Не concluded that the coil 
had been damaged either before they were put into the cases or while 
being packed. He had sold similar instruments by auction at from 
£2. 15s. to £3. 10a. each, and that was considered a fair price. He put the 
instruments in the case up for sale, and had an offer of 30s, each. The 
jury found for plaintiff tor £10. 10s. and costs. 


Smoke Summonses. 


At the West London Police Court on Saturday last, the Electric 
Traction Co. (Ltd.) were summoned by the Hammersmith Vestry for 
allowing quautities of black smoke to issue from two of their shafts in 
such a manner as to be a nuisance. Mr. Roskill (representing the Central 
London Railway) said that the Electric Traction Co. were the agents of 
that company. The shafts were used at the generating station of the new 
railway. Some evidence having been given, Mr. Roskill submitted that 
under the company’s Act the defendants were not liable under the general 
law ; nor did the evidence prove that smoke was sent out in such quantities 
as to be а nuisance. The engineer in charge (Mr. Theodore Stevens) said 
that there had not been any negligence. The defendants had absolutely 
the best, latest and most approved plant for the conduct of their opera- 
tions. It was true they were using cheap coal, the company not consider- 
ing it necessary to incur the expense of purchasing Welsh coal for the 
experiments they were making. Mr. Roskill said that the two companies 
{the Central London Railway and the Electric Traction Co., Ltd.) were 
practically one, and with regard to the point he had raised as to the 
liability of the company, it was of such importance that he should ask for 
а case to be stated on the point. The magistrate said it was really a 
question of experiment and he thought a small fine only should be 
imposed. On this expression of opinion, Mr. Roskill did not press his 
application for a case to be atated. The company were ordered to pay 
£5. 5a. costs, and a prohibitive order againet the company was granted. 


"Workmen's Compensation Act and the Assurance Companies. 


At Woolwich (London) County Court recently, before Judge Addison, 
Q.C., Messre. Thomas Carr and Son, contractors, Halifax, applied that 
payments of an award under the Workmen's Compensation Act to a painter 
named Folling should be determined, on the ground that he had not 
submitted himself to proper medical treatment, thus preventing his arm, 
which was injured, from properly healing. Mr. A. B. Bryceson represented 
Folling, and Mr. Willis the Credit Assurance and Guarantee Corporation, 
with which Messrs. Carr and Son were insured. Folliog said that he had 
been to Guy's Hospital twice and had seen various doctors. Before the 
accident he earned £2 & week, and the assurance company had stopped 
the payment of 16s. per week for four weeks, 

The judge remarked that it was a very high-handed proceeding and 
contempt of court. Execution should have been issued. It was a base- 
less application, and would be dismissed with costs. 


— —— — - 
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PARLIAMENTARY INTELLIGENCE. 


TELEGRAPHIC COMMUNICATION. 


In the House of Commons on Tuesday, 

Sir EDWARD SASSOON moved a resolution to the effect that it is 
desirable that an enquiry should be held into the commercial and strategic 
defects of Imperial telegraphic communication. The neceesity for some 
such inquiry, he urged, was shown by the recent repeated failures that 
had occurred in the transmission of messages to and from the scene of our 
military operations in South Africa at a juncture when the efficiency of 
the lines and their freedom from interruption were matters of great import- 
ance to the nation. The associated telegraph companies, with the Eastern 
Co. at their head, had, he contended, neglected to supply public require- 
ments at a period fraught with the greatest anxiety. He claimed 
that the subsidies granted to these companies were conditional upon 
telegraphic communication being in good working order and condi- 
tion. Members of the House would remember that the East Coast 
of Africa cable was laid in consequence of the complaints made during the 
Zulu war. А period of 20 years had elapsed, and although the total 
sub-idy and subventions to the associated companies amounted to 
£3,700,000, yet they had not duplicated their sections beyond the doubling 
of the Mozambique Zanzibar cable. A legitimate commercial grievance 
was that the companies were earning a revenue largely in excess of what 


they had themselves declared to be an adequate return upon the:r capital 
and working expenses. He contended that the companies were bound to 
reduce their tariff. He called attention to the necessity that Parliament 
and Parliament alone should be the arbiter in the last resort as to what these 
tariffs should be and how the agreements entered into between Her 
Majesty's Government and the companies should be carried out. He might 
be told that the obvious remedy was for the State to buy up the cables, 
and he was prepared to argue the advantages of such a step when 
the time was ripe for this to be done. The companies had by degrees 
impregnably entrenched themselves behind mountains of conventions and 
joint-purse agreements, for which, as a business man, he admired their 
astuteness. He asked what was the most efficient means of altering this 
state of affairs, and urged that the inquiry which he proposed would give 
the solution to the problem. The situation of defencelessness to which 
great business communities were reduced was becoming a scandal, and an 
extraordinary part of the whole business was that one of the greatest 
sinners appeared to be the Indian Government, for their delegate at the 
International Telegraph Conference at Budapest in 1896 made strong 
efforts to obtain a reduction of the tariff to India, and while that attempt 
was defeated by the opposition of the Eastern Co. (on the admission of the 
Indian Government) their own cable from Kurachi to Bushire and Fao and 
their land lines from Bushire to Teheran had remained а stumbling block to 
the cheaper tariff advocated by their delegate at the Conference. As 
matters now stand, the Indian Government charged fourteen times as 
much from Fao to Kurachi as was charged by the Eastern Co. for iden- 
tically the same length of submarine line—from England to Gibraltar. He 


found, on examination, that the Indian cable earned 85 per cent. of the 
whole sum earned by the Indian Telegraph Departmeot, and that that 
department had been earning close upon 7 per cent., after paying over 
about £13,000 a year to the cable companies. The 
Indian cable were £104,000 yearly. Assuming the gross value of such 
cables at £200 a mile—a very liberal estimate—a new line would cost 
about £240,000, so that the House would see that the cable earned no less 


earnings of the 


than 50 per cent. annually. The charge to India remained 4s. per word, 
and to Australia—about double the distance—it was equally 4s. a word. 


This anomaly had wider-reaching consequences, inasmuch as the rates 
further east—to China and Japan—were maintained proportionately higher 
to the Indian rate. They knew that the Eastern Co. were content 


to receive only ls. 24а. or 18. 44d. for their share of messages 


passing through Bombay destined for Australia, so that they had, in 
the words of the Chancellor of the Exchequer, “a very considerable 


grievance.” He urged that no reduction in the Indian rate would 


be at all satisfactory which did not reduce the charge to ls. a word. 


He and those who were with him in this matter advocated joint guarantee 


by the Indian and the home Governments of one-third of any loss resulting 
from the lowering of the rate to 1s. à word. That was a matter which 


principally, though not exclusively, concerned the Indian Government. If 
the worst came and no augmentation of traffic followed, the utmost the 
British Treasury would be called upon to disburse would be about £350,000 
on its half-share, and, curiously enougb, a windfall of £28,000 a year, repre- 
sented by the Red Sea annuities, would accrue to the Chancellor of the 
Exchequer in 1905. Then, as to the West African tariff. A message to 
Sierra Leone, to Lagos, or to the Gold Coast costs nearly 7s. a word, 
whereas a word to the Cape costs 4», and a Frenchman was able 
to send а message to his West African poesesions at ls. 5d. a word. 
Whereas in France they could send a message to the furthest confines 
of Tunis and Algiers for 4d. a word, they in England had to pay 
no less than 18. 9d. to cable to Egypt, or nearly 40 times as much. 
This brought him to the Pacific cable scheme. Although some of the 
signatory States to that project appeared to have been seduced from their 
allegiance, he fervently hoped that means would be contrived to prevent 
ita collapsing. It had worked a truly chastening iofluence on the asso- 
ciated companies. The metamorphosis it had wrought had been mira- 
culous, because, while they were asking £75,000 a year subsidy for the 
establishment of the Cape-Australian cable, since the birth of that scheme 
they bad agreed to altogether waive that demand, accompanying that 
renunciation with a promise of lower rates. What was wanted in con- 
nection with this important subject was a State policy, far-seeing in its scope 
and embracing the comprehensive interests of the constituent portions of the 
Empire. He would humbly suggest that it should provide, among other 
things, in all future agreements with private contractors, the fixing of a scale 
of charges based upon the average earnings—eay, for three years—and 
working on a sliding scale, and that no concessions either material or 
geographical should be granted to any system that diverged from or con- 
flicted with the all-British route. It should also provide that no absorp- 
tion of any new line by old companies should be permitted without the 
express eanction and concurrence of the State ; that the State should be 
able to assume ownership—and this was the point of cardinal importance 
— when such a step was dictated by the public interest; that when а cable 
broke down for the best part of three months owing to avoidable causes 
some suitable penalty should be inflicted ; and, finally, that no exclusive 
privileges in restriction of competition, except when dictated by some 
imperious temporary necessity, should be granted. Another point was 
the terminal tax of 2d. a word, which, according to the Intecnational 
Telegraphic Convention, was leviable by the Treasury. This involved 
& sum of £90,000 a year. The House would see there were many 
points wortby the attention of a strong committee of busiuess men 
and telegraph experts. No one could forget the eminent services 
rendered in the early days of cable enterprise by the late Sir Jobn 
Pender, and his eminent successor Lord Tweeddale, but they held 
that those services by the parent company had already been requited, 
either in meal or in malt. It was time the public were considered. He 
concluded by moving the resolution standing in his name. 

Sir C. DILKE said that this was a question in which the chambers of 
commerce and the trading classes were deeply interested. He agreed with the 
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terms of the resolution, but would prefer to treat it from a different stand- 
point. The House bad heard the commercial side of the subject, but he 
would deal with thestrategic side. Personally he wished to see us get the 
largest number of cables in different parts of the world, because he was 
persuaded that our superiority at sea would be most powerfully aided in 
time of war by the greater number of cables we could possess. Much 
progress had been made. His great object was to obtain various alterna- 
tive routes to be used in time of war, and he firmly believed that an 
important national object coull be attained without heavy cost to the 
country. Cables would undoubtedly be largely cut in time of war, but it 
was highly improbable that all of them would be cut, and if we had alter- 
native routes the probability was that one or two cables would remain 
intact, and that we would thus have an immense advantage over our 
opponents. During the Cuban war the United States cut certain cables, 
and paid compensation in certain cases. Of course in our case the pay- 
ment of compensation would be a small matter. He wished to insist on 
the importance of deep-sea landing of cables, and pointed out that while 
the landings on the Cornish coast were shallow, those on the west coast of 
Ireland were in deep water. This was а matter to which he thought the 
Government should give their attention, not only from a strategical, but 
from a commercial point of view. Не was one of. those who favoured the 
purchase of the cables by the State at their real value or price. At all 
events, the purchase question was one worthy of inquiry. 

Mr. VICARY GIBBS said Sir E. Sassoon had complained of the asso- 
ciated cable companies that they did their work badly and were very 
inefficient in the time of war, and that their charges were excessive. As 
to exorbitant tariffs, it was impossible to have a uniform mileage rate to 
the West Coast of Africa. The charge was high because the amount of 
traffic was so small. Ав to the land rate across India being reduced to a 1s., 
by an agreement between the Indian Government and the telegraph com- 
panies the rate had been reduced from 4s. to 2s. 6d., and that new rate 
would, it was believed, show a substantial loss. Of that loss the Indian 
Government would bear one-third and the companies two-thirds. The 
companies had also made large reductions both to South Africa and to 
Australia, and these were to be followed by further reductions. About 
12 months ago the companies offered the Post Office to reduce their rates 
to 2s. 6d. provided they earned a certain minimum profit. "That proposal 
was a fair one. The companies had made reductions from 48. 9d. to 4a. 
to South Africa since May 1, and from 5s. to 4s. to Australia since Sep- 
tember last. With regard to the new cable route to Australia, the com- 
panies did not ask for a subsidy, but that they should have the right of 
communicating directly with the public as was the case in this country. 
If the Government ultimately had their own Pacific cable and still retained 
control over the companies’ telegrams, obviously the interests of the 
comparies' trade rivals would be in the Government's hands, and no 
one would send messages by the company's cables when they could 
send them by the Pacific route. It was therefore most important in the 
interee ts of the public that the demand of the company should be con- 
ceded, and it had been conceded by the Governments of South Australia, 
Western Australia, and Tasmania. The companies had done a great deal 
for the Empire in providing strategic cables. With regard to the desire 
of the Government to have a cable constructed from Ascension to Sierra 
Leone, it appeared that the cost of such a cable would be about £15,000, 
and it wa~ estimated that the return on such an outlay should be £11,000. 
The companies had agreed to make that cable for a subsidy of £4,500 a year, 
although the traffic was practically nil. An inquiry into the relations of 
the Government with the cable companies might be detrimental to the 
interests of this country in regard to foreign nations. He had no interest 
whatever in these companies, except to see that justice was done, and to 
give the House an opportunity of considering both sides of this question. 

Mr. S. BUXTON said they all agreed that the Eastern and associated 
companies had done a great deal for submarine communication and towards 
placing almost the whole of the submarine lines in English hands, but it 
should te remembered that they had not made a bad thing of it. The 
Foreign Office, Colonial Office, and other Government departments 
interested in submarine telegraphy should have some settled policy 
whether the cables should be State cables or commercial cables. Their 
interests conflicted, and some general agreement should be come to. It was 
never iutended, when the con:panies were subsidised and given charters, that 
they should combine into a monopoly to the detriment of the public interest. 

Mr. R. W. HANBURY (Secretary to the Treasury), said in reply: The 
honourable member who moved this resolution was chiefly interested in 
the subject of cheaptelegraphs. The right honourable gentleman opposite 
who reconded was, on the contrary, more interested in the question of the 
strategic cables, There is, therefore, prima facie a little inconsistency 
between the mover and the seconder of the resolution, because while com- 
mercial cables, to which we must principally look for cheaper telegrams, 
depend upon tapping every available source of traffic, the chief strategic 
cables, of course, avoid to а very great extent, or in fact wholly, foreign 
countries, which to an ordinary cable provide a very large source 
of traffic, and at the same time avoid all English stations 
which are not of considerable importance and which are not 
easy of defence. That being so, I think there is a little incon- 
sistency in the resolution itself. Ав а matter of fact, this great system of 
submarine cables, like most other things worth anything in this country, 
has grown up quite haphazard, and the result is we have a system which 
is partly strategie and partly commercial, and which some people say has, 
therefore, got the merits of neither. I hope I shall be able to show that only 
a very little is wanting to give us not only guod strategic cables, but also 
cheap commercial cables. Still, Iadmit that at the present time we have 
not got either completely. I think the hon. member opposite did a good 
service in calling attention to the really great work which these com- 
panies have done, because, after all, here are great private companies 
which have built up a great system with which the system of no 
other country can for one moment compare. They have given us great 


———ñ—ü—— рни 


links between ourselves and the colonies, between ourselves and our coal- 
ing stations ; they have put us into a position that we are able to get the 
first news from all over the world, and surely for a great nation like 
ourselves, in time of war and in time of peace, in diplomacy and in com- 
merce alike, to get, as we invariably do, the first news is a matter of the 
very greatest importance possible. These companies have given us such 
an effective service all over the world that it is now exciting the jealousy 
of foreign nations, and complaints are now arising both in France and in 
Germany that so completely British is this syatem that we are excluding 
all foreign nations from participation in its benefits, and, of course, great 
complaints have been raised as to the way in which in time of war at any 
rate we are able to censor their telegrams. Take the case of France. It is 
the fact that with the exception of her West Indian colonies and Tunis 
and Algeria, France everywhere depends for communication with her own 
colonies upon Dritish cables alone. I say that a company which will put this 
country in a position of that kind is a company to which the country is 
very much indebted. I will go further and say that to a great extent 
these companies have given us advantages which we could not have 
possessed even if these cables had been in vur own hands, because, owing 
to the fact that these are private companies, at nearly all their foreign 
statious at wbich their cables land they are allowed to have as their 
employés all British subjects. Every body can see what a great advantage 
that is to this country, but it is an advantage which certainly would not Ъз 
allowed to us if those cables were owned by the Government or the State. 
The hon. member opposite said a great deal about the tax-payer—that it 
was unfair that the tax-payer should not have some voice in settling the 
rates demanded by these companies. But after all the tax-payers have 
had very little whatever to do with building up the companies, or with 
building up the system. No doubt we have to give subsidies for 
strategic cables, but beyond that we have done nothing at all. Take the 
great route to India. Did the taxpayer contribute a single farthing ¢ 
Take the cable to China: He has not contributed to that. Take the route 
to Australia. 'The Australian colonies, no doubt, contributed something, 
but the Imperial taxpayer has not given one halfpenny. Therefore, after 
all, tbe connection between the taxpayer and the companies is not a very 
close one. Then there was the complaint raised as to these companies 
not duplicating their linea. That was raised by the hon. member for Hythe. 
What is the position in regard to that? I think if the hon. member will 
consult the War Office or the Admiralty he will find that they do not en- 
courage the duplication of cables—at any rate, cables running side by side; 
in the first place because it is much easier to destroy communication, and, 
in the second place, because it is much more advantageous to the War Office. 
that the cables should run in different directions connecting different 
places rather than that the two should run aide by side. My hon. friend 
complained of certain rates. I noticed that he made no general complain} 
as to rates, but he singled out particular portions of the cables. He omitted 
to mention what I think is an important fact, that everywhere believe 
without exception— wherever those cables run, the British Government 
not only has priority. but also sends messages at half rates. That, of 
course, is a considerable advantage. The comparison of submarine rates 
with low rates was absurd. Complaint was made of the interruption of 
these two cables. I believe, as a matter of fact, that on one side of Africa 
the cables are interrupted on an average for 60 days in the year, and on the 
other eide for 40 days. Tbis is due to the very uneven formation of the 
bottom and also to certain upheavals which are constantly taking place 
and injuring the cables. In regard to submarine cables themselves, it is 
interesting to see what is the actual force of these rates when worked out 
to the number of miles a message can be sent for à peuny. I have been 
supplied with the following information: Taking the Atlantic cables, 
where, of course, I admit there is a great deal more competition than 
exists in the case of the Eastern cables and the associated companies, 
between London and New York you can send a message 268 miles for a 
penny at the current 18. rate. You are able to send messages to Australia 
at exactly the same rate— that is to say, taking Sydney, you are able to 
send 259 miles for a penny at the rate of 4s. To Singapore at the present 
rate you can send 157 miles for a penny ; Hong Kong, 150 ; the Cape, 140; 
and Bombay, 135 ; and it really points to the fact that the proper rate to 
India, judging by the rates of the Atlantic cables, is 2s. I was surprised 
to hear my hon. friend ask the Imperial Government to subsidise or to 
guarantee the cables. I understand that the hon. member has taken part 
in a deputation to tlie Chancellor of the Exchequer which repudiated any 
idea of the sort. What is the position? No doubt we have subsidised the 
Indian cables, but I utterly deny that it is our duty to provide low rates 
at the public cost for the companies to pay high dividende. At present it 
would be perfectly and entirely wrong for the Imperial Government to 
supply public funds in order to benefit one particular class and one 
particular section of the community. | 

Then, my hon. friend, he wanted us to reserve the right to buy up 
these companies. With regard to strategic cables, in certain instances we 
have reserved that right already. My hon. friend knows that in the case 
of the cable going to Singapore by Borneo to Hong Kong we have reserved 
that right. and I think we can buy it up at £500,000. There is a similar 
stipulation with regard to the cable running in Egypt between Suez and 
Suakim ; that, I think, the Egyptian Government,'with the consent of our 
own Government, can purchase at any time for £200,000. But what is 
the good of a right to buy purely commercial cables unless the Govern- 
ment is going to buy up cables generally, and run those cables as a 
commercial system! That, at any rate, is a step the Government have 
not taken yet, and I sincerely hope it will be a long time before they think 
of doing so. But, even if the Government were to do that, I hardly think 
it is a fair thing to do to the companies, because the companies lay these 
cables with the intention of making them commercial successes. Are we 
to say to these companies, " Oh, if the cables are a failure you can keep 
them on your hands, but if they are a success we have a right to purchase 
them?” If the Government did buy the cables we should lose the advan- 
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tages on foreign territory which the private companies at present possess. 
As to the question of competition—competition, it seems to me, is the 
remedy for this evil as it is for many others. One hon. member 
compared the existing cables with a company with regard to which he and I 
both had something to do, where a monopoly was claimed. But in this 
case there is no monopoly whatever claimed ; the cable companies do not for 
а moment contend that the Government is under any obligation whatever 
with regard to them, or has given them anything in the shape of a monopoly. 
We are under great obligations to these companies, gnd if they treat us 
fairly, we are bound to treat them fairly in return; and it is only when 
they try to create artificial monopolies or charge unduly high rates that 
we could at all fairly enter into competition with them. The companies 
had in mauy cases reduced their rates considerably during the last nine 
In 1891 the rate to Hong Kong and Shangbai was 7s., in 1897 it 
was reduced to 5s. 6d. ; in 1891 the rate to Penang was 5s., it is now 
reduced to 4s. 6d. ; the rate to Singapore has been reduced from 5з. 94. 
to 4s. 6d. ; to Japan from 10s. 8d. to 7s. 9d. ; to the Cape from 8а. 9d., in 
1890, to 43. at present. These are substantial reductions. My hon. friend 
complained of particular rates ; he complained especially of the rate to 
Egypt, the rate to West Africa, and the rate to India. Some curious 
illustrations of the kind of rates which these companies are expected to 
agree to have been given—the case of a halfpenny rate between France 
and Tunis and Algeria. I do not suppose that he him:elf expects that the 
companies are going to give us a halfpenny rate for distances of that 
sort. What is the fact’ France deliberately treats Tunis and 
Algeria as being a part of France itself, and all these rates ere 
treated as interior rates. Moreover, these are Government cables, and 
the whole traffic between France and Tunis and Algeria is carried on at an 
enormous |: вв to the French Government. Му hon. friend does not expect 
either the British Government or these commercial companies to do their 
business at a lors like that, 1 am sure. Equally cogent reasons against 
adopt ion of the rates on the land lines from St. Petersburg to Vladivostok 
could be given. Then there is the case of the 1s. 5d. rate to St. Louis. Не 
eaid, “ It is perfectly monstrous that these cable companies should charge 
бв. or 78. to British Colonies in West Africa when it is possible for a French- 
man to send to his colonies at а cost of ls. 54. per word." What are the 
facts connected with the cable running between France and St. Louis ? The 
French rate is à very low one, and when you get below a certain place two- 
thirds of the line belongs to the French Government and one-third to the 
French National Company, which I believe is really an English company. 
It is admitted that the service from Cadiz is carried on at a loas to the 
Government concerned, and it is further a fact that it is carried on at a 
great loss to the company which owns a third interest ia the cable. lt is 
a fact that in 1898 that company lost no less than £6,000. 

Now, as to India. There is, first, the case of Egypt. "This is not a 
monopoly, it is а privilege—that is to say, when a concession is asked for 
for a new line, the company has the right to say to the Egyptian Govern- 
ment, “ Give us the first chance of making it." That privilege would 
entirely disappear if at any moment the line between Suez and Suakim was 
bought up by either Government at a cost of £200,000. As to iny friend's 
idea that the company have any control over the Tripoli-Constan- 
tinople line, this is, the Company assure me, not the case. They 
have no more influence over that line than has my hon. friend 
himself. The Indian case is a wholly exceptional one. I do 
think that there the company tried to create an artiticial monopoly, which 
was not in the public interest. I think the way in which they, in the first 
place, gained practical poesession in 1887 of the Indo- European line, and 
then by à manceuvre, which was certainly ingenious, forced the Indian 
Government to come into the pool with them— I say it was very ingenious, 
but at any rate it does not put that company, so far as the rate to India 
is concerned, in a position to claim any very great consideration from the 
Government. The Indian rate was fixed at йв. in 1886, and at 4a. it has 
remained ever since. Meanwhile, all the trans-Indian rates have been very 
largely reduced, and the result has been, no doubt, to block the cables on 
this side of India. Therefore, the question arises, even if the rates were 
reduced to India, would the carrying capacity of the existing cables be such 
ав would be able to meet the increased traffic which would presumably 
follow ^ One hon. member said that if the companies could afford to 
charge cheap rates for a section of the line you have only to add the rates 
together and you would get a fair rate for the whole distance. But you 
caunotarrive at what is a fair through rate by merely adding interior 
rates together. The interior rates of a country are based upon a 
system both of short and long distances; that is to say, a claim is made 
that we can afford to send a message for a halfpenny a word in England 
because а large number of those messages are short messages, but we 
could not undertake to send messages on a line from the south of Eagland 
to the north of Scotland for the sume price, because our caleulationa are not 
made on that basis. Exactly the samearguiuent applies to the line to India. 
The result of the negotiations which have taken place between the ludian 
Govert ment—which I think has made a very good fight with the calle 
company—has been already given by Mr. Vicary Gibbs. I understand it 
is practically arranged that there should be at once a reduction to 28. Od., 
and if the 2s. Od. rate brings in a certain number of messages that rate 
will shortly be reduced to 2s. 

Just one other word usto strategic cables. There again I think we owe a 
great debt to these companies. No doubt all British cables are to a great 
extent a new and recent idea, but very much has already been done by the 
companies to meet the demands for strategie cables. It is interesting to note 
that nearly all their existing cables run. along the main routes of trade, 
aud therefore are more easily defended by our fleet. Of course we have 
Kot a British stat in nearly every foreign station, and even where those 
lines do touch at foreign stations ia time of war they could be easily cut, 
and give us a complete all- British cable ev. n in those cases where calles are 
nət at present all-British, What has beca done recently, and within the 
last few years! We have got a new line complete from the Cape to 


St. Helena and Ascension all-British ; we have had a new line from 
Colombo to Gibraltar instead of touching at Lisbon ; we have got a new 
line to Singapore and Hong Kong ; we have got a new line from Bermuda 
to Jamaica ; ani we have, in fact, got all-British lines to Malta, Cyprus, 
Egypt, Aden, India, Ceylon, the Straits, Hong Kong, Zanzibar, British 
South Africa, Canada, Bermuda, and Jamaica. We have not got them at the 
present moment to the Cape, but we shall get them by this new line 
passing from Durban to Mauritius, and so on up to the north. We have 
not got them to West Africa at present, but we shall get them when 
that liue is completed ; we have not got them to Australi» at the present 
moment, but we shall get them when the new line is completed. And 
though, undoubtedly, we have not got them to the West Indies, with 
the exception of Jamaica there is only one important point there, 
St. Lucia, which is not in connection with England by an all- British cable, 
and that is being considered by the Government, Not only is it the 
case that we shall get these all-British communications, but instead 
of depending upon single cables —certainly, if we get this Pacific cable and 
this line from Durban to Australia —we shall not only get theee all-British 
cables duplicated, but probably triplicated and quadrupled. That is a 
very important consideration indeed. Then, of courae, the last step which 
has been taken is the line runniog to St. Vincent and on to Ascension, 
St. Helena, and the Cape. I have shown that rates have been reduced in 
а great many instances, and steps are being taken to give us strategic 
cables practically all over the world. This motion for an inquiry is framed 
in very general terms, and I hope the inquiry by the Government will 
satisfy the hon. member. І would ask my hon. friend not to press for a 
public inquiry. These cables are largely strategic. Is it wise that 
& committee should go publicly into all these questions of strategic 
cables? There is also another consideration. I have stated the enor- 
mous adcan'ages which this country possesses over other nations in 
the extent of our cables, and shown the great degree to which foreigu 
nations depend upon British communications. Is it wise to parade this 
position before foreign nations? Isit not better. if we can, to continue to 
enjoy the opportunities which we still have, and not, by paradiog our 
present advantages, induce other nations to greater jealousy I can a-sure 
the hon. member that if he leaves this matter io the hands of the (iovern- 
ment, he leaves it in the hands of men who take the greatest interest in 
the subject and who are determined to meet not only the views in the 
direction of cheap telegrams, but also the views of the right hon. baronet 
with regard to strategic cables. These submarine lines are the true nerves 
of the empire; they arethe nerves by which all theae colonies are brought 
into simultaneous action with ourselves ; they transmit to them. almost 
ina moment of time, those innumerable and unnumbered sympathies, 
those common joys and common sorrows which are shared between the 
Mother Country. the mother-land, and her many aud distant daughters. 

Sir E. SASSOON : This is the first time in the history of the House 
since the invention of telegraphy that any full discussion has taken place 
on the subject. My right hon. friend intimated that we should have an 
inquiry by the Government, and l must reluctantly accept this proposal. 
Did 1 understand him to offer a select committee 

Мг. HANBURY: No! I said the resolution asked for an inquiry, that 
we were perfectly williug to make that inquiry, that that inquiry could not 
be by a committee of the House, but by the Government in the different 
departments. 

Sir E. SASSOON ; Uader those conditions no member of this House 
would bave a right to ask for papers or iuformatiou or to go into any 
matters connected with the inquiry. That would be highly unsatisfactory, 
and therefore I think I muat go to a division. 

Mr. A. J. BALFOUR: The hon. member appeared to be dissatisfied 
with the suggestion of the Secretary to the Treasury that the inquiry 
should be by departmental committee or some other machinery than that 
provided by the ordinary Parliamentary committee. He says that an 
inquiry from which members of this House are excluded would be highly 
unaatisfactory. But my hon friend must recollect that we have not 
merely to consider commercial interests ju this matter, but also strategic 
interests. I cannot imagine anything which would be less expedient trom 
a publie point of view than an inquiry by a committee of this House into 
strategic considerations, Everything which he asks for in his resolution 
we are prepared to grant, but we cannot agree to а public inquiry, nor is 
that contained in the terms of his resolution. 

Sir К. SASSOON ; On patriotic grounds, relying оз the assurance of 
my right hon. friend, 1 bey leave to withdraw the resolution. 

The resolution was by leave withdrawn. 


COUNTY OF DURHAM AND TYNESIDE ELECTRIC 
POWER BILLS. 


On Wednesday last week, before the Special Committee of the House of 
Commons (presided over by Sir J. Kitson) to consider the Electric Power 
Bills now before Parliament, Mr. J. A. JECKELL, electrical engineer to the 
Corporation of South Shields, stated that he was appointed to the position in 
1895, and had advised the Corporation with regard to the system of supply 
inaugurated under their Electric Lighting order. The generating station 
had been erected on a site on the river in the very centre of the works of 
the town, where there was a good supply of water and a cheap supply of 
coal. Asked why he advised the adoption of the single-phase system, he 
said that when the works were laid out there were three systeins in use. 
One was the low-tension continuous current system, the second the high- 
tension continuous current, and the third single-phase alternating current. 
At that time the Board of Trade had not raised the pressure tor low con- 
tinuous distribution. They eventually doubled it, and thereby made it a 
good distributing current. To have supplied South Shields by a high 
tension direct eurrent system would have cost twice as much capital outlay 
as the single-phase alternating current eys:em. Tae multiphase direct 
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current system was then practically unknown in England. The ordinary 
periodicity of the alternating single-phase current was 100 periods, but 
this was unsuitable for motors, and the Corporation, therefore, reduced 
the periodicity to 50 periods. If a demand for power arose in the district 
that would increase the load factor, which was not very good now. South 
Shields had adopted the Brighton system of charging for current, which 
was absolutely equitable to all consumers irrespective of size. The Corpo- 
ration was supplying its consumers profitably and well. Its undertaking 
was of considerable market value, and if any company, such as the Tyne- 
tide Co., purchased it would certainly be willing to give a much larger 
sum than it had cost the Corporation to instal it. At present 1,450 
E.H.P. was available at the station, and by the end of August they would 
have 2,500 n.p. The capital cost of the present works, land, and distri- 
buting system was £60 рег н.р. The distributing system alone had up to 
the present time cost about £30 per H.r. | 

Col. LONG: What is the lowest price at which you can supply elec- 
tricity ?— It depends entirely on the load factor. 

Take an ordinary factory, working 10 hours a day, and doing au ordi- 
nary, fairly level amount of business ?— Well, somewhere between lid. 
and d. per unit. 

Would it, then, in your opinion, be a hardship if we said that for power 
purposes the maximum they were allowed to charge for their first 100 
hours must be 2d. under the sliding scale ?—It rather depends on what 
the second 100 hours are going to be. I do not think it would be a hard- 
ship to fix 2d., because the lower the price the sooner people would take it 
up, and they would be recouped in tbat way. 

As a matter of fact, in order to sell you must reduce the price ?— Ves. 

Mr. HANS HAMILTON addressed the Committee for the South 
Shields Corporation, and said tbat if the Tyneside Co. were willing to 
supply the Corporation in bulk without competing with them they would 
be welcomed, but the Corporation thought that competition in distribu- 
tion would be most unfair, and that it was entirely unnecessary that fresh 
mains should be laid under the streets of the town. 

Speaking for the Corporation of Jarrow, Mr. HANS HAMILTON eaid 
his clients were willing to have the electric supply placed in the handa of 
the County of Durham Electric Power Supply Co. They had satisfied them- 
selves that the Company would be able to meet all demands in the present 
and future in Jarrow for all purposes, and that it was financially strong 
enough to carry out its undertaking. They objected, however, to compe- 
15 in distribution between the two companies being permitted in their 

istriet. 

Mr. MOON, for the Durham Electrical Power Distribution Co., said the 
Company was in a position, under the terms of provisional orders, to 
eupply the municipal borough of Gateshead and Jarrow and the urban 
district of Wickham with electricity. It wished to be in a position to 
obtain electricity in bulk from the Couniy of Durham Electric Power 
Supply Co., and it objected to the Tyneside Co. being allowed to compete 
in distribution with the County of Durham Co. even with the consent of 
the local authorities. 

Mr. J. D. FITZGERALD, Q.C., for the Walker and Wallsend Gas Co., 
which under its Act of last year has power to supply the electric light, 
contended that the compary could supply electricity at as low a rate as 
the Tyneside Co. His company was, he said, ependiag a large sum in 
laying down plant, and it would be a very wrong thing for Parliament, 
са passing the Act of last year, to allow another company to compete 
with it. 

Mr. C. MERZ, who has advised the Walker and Wallsend Gas Co. with 
respect to their electrical undertaking, said be thought the amount 
of powerlikely to be required in the diatrict, even for large works, had 
been exaggerated by the promoters of the Tyneside bill. Hedid not think 
that competition between the Tyneside Co. and the Walker and Wallsend 
Co. would be beneficial in any way. If the Tyneside Co. wished to supply 
the whole of the district contemplated in the bill Ee was of opinion that they 
would eventually have to build at least three generating stations. It would 
not be economical to transmit energy throughout the district from a single 
generating station, as loss in transmission would more than counterbalance 
economy in generation. The Walker and Wallsend Co. had provided an 
exceptionally good sliding scale for the benefit of the consumer, and under 
DO circumstances could the company divide a bigger dividend than 10 or 
11 per cent. The company had laid down cables and placed contracts to 

the extent of £30,000, and was in course of erecting a station in whica 
some 5,000 H.P. would be provided. They looked forward to starting a 
supply in August next, and had made contracts to that effect. Special 
attention had been paid to the provision of a supply for manufacturers, 
and for the benefit of large manufacturers polyphase motors were being 
provided. The company had offered manufacturers a maximum rate of 
4d. for the first hour per day throughout the half-year, and of 1d. after- 
wards. They bad, however, made it known that they would charge the 
lowest price they possibly could, and they hoped eventually to bring down 
the price to 1d. per unit for the ordinary manufacturer. The company 
had made a wcrking arrangement with the Newcastle Electric Supply Co., 
and the two companies in combination would shortly be able to supply not 
only Walker and Wallsend but a large part of Newcastle and the whole of 
Willington, Long Benton, and Gosforth. He contended that the prices of 
the Walker and Wallsend Gas Co. compared favourably with thoge of the 
Tyneside Co., and that while the Tyneside Co. would not be in a position 
to supply for at least two yeara, the Walker and Wallsend Co. could 
supply at once. | 

Mr. S. HUNTER, manager and director of the North-Eastern Marine 
Engineering Co., Wallsend, empioying some 2,000 meu, said the company 
had an agreement with the Walker and Wallsend Gas Co, for a supply of 
electricity at a price which he considered to be reasonable and fair. 


Mr. S. T. HARRISON, chairman of the Wallsend District Council, said 
the Council last year supported the electric supply proposals then made 
by the Walker and Wallsend Gas Co. The Council had considered the 


question of competition between the Tyneside and Walker and Wallsend 
companies, and were of opinion that, in view of the arrangement come to 
last year and embodied in the Gas Co.’s Act, it would be inadvisable that 
another company should be allowed to come into the district. The Council 
had made special terms with the Gas Co., and they thought it reason- 
able tbat that company should have time to carry out their proposals. 
That was practically the unanimous feeling of the Council. : de. 

Mr. WILSON CARR, consulting electrical engineer, Newcastle.on- Tyne 
enid he was electrical adviser to the North- Eastern Marine Engineering Co. 
which had made arrangements to receive 700 k. H. P. from] the Walker and 
Wallsend Co. He considered that the system adopted by the last-named 
company was one by which electricity could be economically generated. : 

Mr. CHARLES HOPKINSON (Messra. Hopkinson and Talbot), speaking 
to the point of ‘compactness of area in the supply of electricity, sail the 
district which the Walker and Wallsend Gas Co. and the Newcastle Elec- 
tric Supply Co. proposed to supply was an excellent one for the purpose. 

Mr. C. MERZ, recalled for the Newcastle Electric Supply Co., said the 
present generating station of that company being unsuitable for their 
extended undertaking, they proposed to acquire a new site on the river 
side in Wallsend. The Tyneside Co. also proposed to acquire the same 
site, which was the only one available near Newcastle for generating elec. 
tricity at a cheap rate. The Newcastle Electric Supply Co., in the bill 
now before Parliament, had scheduled two other sites besides that at 
Wallsend. He was not aware that the owners of the Wallsend site had 
agreed to sell it to the Tyneside Co. 

Dr. J. T. MERZ, vice-chairman of the Newcastle-on-Tyne Electric 
Supply Co., said the capital of the company was now £300,000, of which 
£200,000 had been allotted. In 1890 the company came to an agreement 
with the Newcastle District Electric Lighting Co., with the knowledge of 
the Corporation of Newcastle, that each company should confine its opera- 
tions to certain dixtricts in the city. He strongly objected to the bill of 
the Tyneside Co., his own company being able and willing to meet any 
demand for the supply of electricity in its own district. The Newcastle 
Electric Supply Co. had been in negotiation for the Wallsend site since 
February, 1898, and the site was scheduled before it was known that the 
Tyneside Co. were going to schedule it. An agreement had been made 
with the Walker and Wallsend Gas Co. to supply them with electricity in 
bulk, the gas company to be their own distributors. | 

Mr. J. S. WATSON, engineer of the Newcastle-on-Tyne Electric Supply 
Co., said they had been supplying electric energy for the last 12 years. 
Till two years ago the system in use was the alternating current. As it 
was found that some other system was needed, he visited all the electric 
supply works in this country and in Switzerland, and, as a result of the 
recommendations he afterwards made, it was decided to adopt the 
continuous current system. The company were prepared to supply manu- 
facturers with the whole of their electrical equipment without initial 
cost to them. They were now laying cables capable of dealing with 
any amount of power required in the city. [n order to meet the 
demand for power it was propo:ed to charge a rate which he be- 
lieved was unprecedent at the present time—namely, 4d. per unit for 
the first hour's use per day and 14. for the second and subsequent 
houra. These were the maximum prices, and all manufacturers under- 
stood that the company hoped to supply them at a lower price. The 
charge for lighting would be almost equally low—namely, 44d. for the 
first two hours and 14. after. These rates were not to be found in the 
company's provisional order, but they had offered to make contracts to 
supply atthoserates. They bad not sent out a circular notifying their 
intention of charging at such rates, but had negotiated with manufacturers, 
and had actually made contracts on that basis. The rates had not 
been lowered merely to meet the competition of the Tyneside Co., arrange- 
ments having been made before the Tyneside bill appeared. 

Mr. ROBT. HAMMOND stated that he was for years the pioneer of the 
system of one large generating station for the supply of a large district, 
and was consulting engineer to about 28 local authorities. He had pre- 
pared an analysis of the Board of Trade returns respecting the cost of 
production in all the leading electric works in the country. The analysis 
showed that the load factors were in most cases low. In the case of Leeds, 
for instance, whose works he laid down himself, the load factor was little 
more than 10 per cent , and the cost of production was 1°29 of a penny per 
unit. Noload factor of 25 per cent. existed in this country. He had 
compared the prices proposed to be charged by the Newcastle Electric 
Supply Co. in eonnection with the Gaa.Co., and those proposed by the 
Tyneside Co. They seemed to be reasonable prices. The area of the 
Newcastle Electric Supply Со. жав onein hich he thought that electricity 
could be ак cheapty produced as it could be in the larger area proposed by the 
Tyneside Co. There was a point in the enlargement of works at which the 
limit of economy was reached. He put the figure of economy at between 
5,000 aod 10,000 kilowat'«. The district mapped out by the Newcastle 
Electric Supply Co. was an extremely favourable one for an economical 
supply. 

Prof. W. E. Ax RTO N stated that, in his opinion, the charges of the 
Newcastle Electric Supply Co. compared most favourably with tbe proposed 
charges of the Tyneside Co. Не did not think the area mapped out by the 
Tyneside promoters north of the Tyne could be economically supplied from 
one station. 

The Committee then adjourned till Wednesday. 


THE ELECTRIC POWER BILLS. 


At the meeting of the Committee on Wednesday, when proceedings on 
the Electric Power bills were resumed, Sir J. Kitson presiding, after Mr. 
Balfour Browne, Q.C., had addressed the Committee on behalf of the 
County of Durham Electric Power Supply Co., 

The CHAIRMAN said he wished to state, for the Committee, that the 
value of electrical energy as a means of power had been amply demon- 
strated and its importance to industries in tkis country was admitted 
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The Committee felt that it was to the public advantage to facilitate 
measures which would ensure the general supply of electrical po ver to all 
consumers who might seek to avail themselves of the economy and 
efficiency offered in the service of these sources of the application of the 
power. The Committee, therefore, did not require the constant repetition 
of acientific evidence to prove that which had already been proved to their 
satisfaction. 


LANCASHIRE ELECTRIC POWER COS BILL. 


Mr. WORSLEY TAYLOR, Q.C., then opened the case of the Lancashire 
Electric Power Co. He said their bill was one to authorise them to supply 
electric power over a large area lying south of the Ribble. The company 
was to have a capital of £3,000,000, with borrowing powers to the extent 
of an additional £1,000,000. Four generating stations were to be con- 
structed—one near St. Helens, one near Wigan, one at Little Lever, near 
Bolton, and one to the south of Eccles, near Manchester. The only oppo- 
sition came from the local authorities, and the question was one really 
of wayleaves, The company sought to supply in bulk those who were 
already authorised by Board of Trade licence, or provisional order, or 
special act to supply electricity. It would thus be seen that it was not 
proposed to competé either directly or indirectly with any of the local 
bodies. They did not propose, as was proposed in the Durham and Tyne- 
side bills, to supply individual customers directly ; they simply asked to be 
allowed to be the agents or servants of those who had already had power 
to supply on their own behalf. Thus the powers asked for in this bill were 
much more limited than those asked for in the other electric power bills. 
In the proposed area of supply there was a population of 5,000,000, and 
the industries carried on were more varied than in any other part of the 
United Kingdom. There were 84 urban districts in the county, and of 
these 65 did not oppose the bill. There were also 12 rural districts, and 
not one of them opposed it. Manchester Corporation and a number of 
other corporations, however, did oppose. 

Mr. F. E. GRIPPER, electrical engineer, managing director of Edmund- 
. gon's Electricity Corporation, and one of the promoters of the bill, said he 
regarded the scheme as a very good one. Electricity had never been 
generated on anything like the scale on which the company proposed to 
generate it. He thought that, with the exception of Niagara, there was 
no place where electric power could be generated as cheaply as it could 
be on a large scale in Lancashire. Four generating stations were proposed 
во as to obviate the necessity of conveying the power to too great distances. 
The Aspull station, near Wigan, would be so situated that it would not 
be necessary to handle the coal at all The coal would be sent by 
mechanical means straight from the pits to the generating station. 
There was also a canal and a railway running close to the station. 
The same remarks applied to the St. Helens and Little Lever 
stations. There were 129 separate local authorities in the proposed 
area of supply and of these 16 had electric works in operation, and there 
were also three small private electric stations. The total output of the 
whole of the existing electric stations in the area was last year about 
15,000 kw. The company proposed to design each of its stations for pro- 
ducing 15,000 kw. The object of the bill was more especially to supply 
the smaller local authorities, and it was only proposed to supply in bulk to 
companies or local authorities authorised to supply in their turn. The 
only compulsory power was practically that of laying down mains 
in order to get through one district into another. А mains 
voltage of 10,000 was proposed, and that would be transformed 
down so as to suit the requirements of the different customers. 
The whole of the four generating stations were not to be erected 
at once. In the first instance only one would be put up. The 
estimated cost of such a station was £555,000, including the coet of 180 
miles of mains, each main being sufficient to carry about 1,000 н.г. 
Assuming that they would get a load-factor of 25 per cent., he estimated 
that at a station with a capacity of 12,500 kw. the cost of generation and 
. distribution to the consumer would be 0'7 of a penny per unit. He esti- 
mated that the receipts would be £142,500 per annum, and the profit 
£262,000 from the one station. The company hoped to be able to supply 
, at an average price of 1:25 of a penny per unit. 

- Yesterday (Thuraday) Mr. GRIPPER was cross-examined by Mr. Free- 
man, Q.C., on behalf of Liverpool Corporation, and stated that under the 
bill the promoters would be ooliged to supply all local authorities who 
asked for electric power, but they would be unable to aupply individual 
consumers unless the local authorities gave their consent. Public bodies 
and companies who received a supply would have to guarantee to take, 
for seven years, an amount of energy equivalent to 20 per cent. of the 
cost of laying the maine. In putting down the mains the company would 
have to select a line approved by the local authorities, but if they objected 
to the decision of the local authorities they would have an appeal to the 
Board of Trade. 

The committee then adjourned. 


ELECTRIC LIGHTING IN DUBLIN. 


A peculiar three-cornered electrical contest is in progress before a Com- 
mittee of the House of Commons, consisting of Mr. A. H. Brown (chair- 
man), Mr. Arthur Mcore (Londonderry), Mr. Trevelyan, and Mr. Rutherford. 
Under the provisions of what is called the Dublin Electric Lighting Bill, 
a company, composed of some of the leading ratepayers and electrical 
power users in Dublin, ask to be incorporated, with a capital of half à 
million, for the purpose of establishing a generating station and other 
electrical plant on the banks of the city, in order to supply electric light 
to the city, a business which has hitherto been in the hands of the Corpo- 
ration. 

Mr. BALFOUR BROWNE, Q.C., in opening the case said the object of 
the bill was to incorporate a company, and to empower them to supply 
electricity in the city of Dublin and the urban districts of New Kilmarn 


haim, Drumcondra, Clonliffe, Glasnevin, and Clontarf. The bill was pro- 
moted by certain very large ratepayers in Dublin who were tired 
of the continued inability of the Corporation to supply them with elec- 
tricity for the purpose of introducing competition, which was very badly 
required. The history of electric lighting in Dublin was a record of 
failure. The Corporation had expended £90,000 on their electrical enter- 
prise, and instead of a profit they had an income of only £10,704, and a 
net revenue of £1,424 with which to meet the whole of the interest and 
sinking fund upon the £90,000. "They first of all accepted the tender of 
the Electrical Engineering Co. of Ireland for the generating station 
which was £30,714, and then they sublet the contract to Mr. R. Hammond 
with the result that the capital expenditure on the generating sta- 
tion, instead of being £30,000, came close up to $25,000. Their 
maximum charge being 7d. per unit, the result was that people 
would not take their electricity, and at the present time they 
had only 350 customer. The cables broke down in 1896, and 
the mains had to be relaid at a cost of £30,000. The site of the 
generating Station was one of the most unsuitabe that could be chosen ; it 
was in the heart of the city, and the noise and vibration and smoke and 
other nuisances arising from it were complained of by the neighbours ; 
they had no facilities for getting water, and they had to cart their coal in 
and their ashes out. It was no wonder that with their large capital 
expenditure and thcir small clientele the Corporation were unable to give 
a satisfactory supply and in these circumstances a number of manufacturers 


in the city had installed electricity for themselves. The local authority 


having thus grossly failed in their duty to the promoters of the bill 
asked leave to come in and compete. Sir Francis Marindin had laid 
it down, “That in the abstract, competition is desirable, as 
tending to keep down the price and to cause the manufacture 
and supply of electricity to be carried on with all the attention and 
energy which it is possible to devote to it." That was the promoters’ 
case. They wanted to supply electricity to reduce the prohibitive price 
of the Corporation and to ensure that the supply and manufacture should 
be carried on with proper attention and energy. The Dublin United 
Tramways Co., which had a very large electrical station for the purpose 
of operating their tramways, some years ago offered to supply the Corpora- 
tion with electricity at a comparatively cheap price, and quite recently 
the same company had again offered the Corporation electricity at a price 
much lower than that at which the Corporation were supplying to the 
people of Dublin. Both these offers were declined. Apparently, there- 
fore, the object of the Corporation was to keep their dead hand down and 
to prevent any one else from supplying elertricity. These were the cir- 
cumstances in which the bill was promoted, and he would ask the confer- 
ence, after hearing the evidence, to say that if ever there was a place in 
which a Corporation had failed to carry out their duty in the matter of 
electrical supply, it was Dublin. 

Mr. WILLIAM MURPHY, chairman of the Dublin United Tramways 
Co., one of the promoters of the bill, and a director of one of the largest 
drapery establishments in Dublin, disclaimed the suggestion that there 
was any connection between the Tramways Co. and the promoting com- 
pany, which was composed of some of the largest ratepayers and usera of 
electricity in Dublin. He was also a director of the late Electric Lighting 
and Tramways Co. The present price charged for electric current by the 
Corporation of Dublin was between 6d. and 7d. per unit, compared with 
44d. to be charged by the new compauy, who estimated to make a profit. 
The charge for current at Cork was rather under 3d. per unit. Current 
for motive power at Cork was supplied at a stil] lower price compared with 
6d. at Dublin. 

Questioned by Mr. MOORE, a member of the committee, Mr. MURPHY 
said that if the Corporation would withdraw their prohibition against 
co-operation between the new company and the tramways company he 
believed it would be possible to supply at a penny less than the rates now 
charged. He could not, however, imagine the Corporation assentiog to 
any arrangement which would leave their electric plant on their hands, 
but if the new company took over the existing plant and generating 
station of the Corporation probably electricity could be supplied at 4d. 
per unit. The Dublin United Tramways Co., being in a position to supply 
electricity in bulk cheaper than it could be supplied by the Corporation, 
had offered on two occasions to either take over the Electric Lighting 
Order of the Corporation or to supply them with electricity in bulk at a 
cheap rate, but both those offers were refused. The terms on which the 
Tramway Company were prepared to supply electricity were, for & con- 
sumption of 650,000 units, 24d. per unit; 1,500,0C0] unite, 24d. per unit; 
2,600,000 unite, 154. per unit; as compared with а cost under Mr. 
Hammond's scheme, including loss on transformation, of 650,000 units, 
4:55d. per unit; 1,500,000 units, 3°15d. per unit; 2,600,000 units, 2:454, 
per unit. Under this proposal the Corporation were to retain the ‘entire 
monopoly and control of the electric lighting. 

WITNESS was cross-examined at length by Mr Burke, Q.C., with a 
view of proving identity between the promoting syndicate and the Dublin 
United Tramways Co., in whose Act there is a provision “ That nothing in 
this Act shall empower the company to use or supply electrical power for 
any purpose whatsoever other than lighting and moving the carriages 
used on the tramways, and lighting the premises of the company, and for 
lighting the standards and posts for their own use.” 

Mr. C. W. HEALY, another promoter, confirmed that there was no 
connection between the proposed company and the Tramways Co., and 
explained that on the strength of the Corporation undertaking to light his 
printing works with electricity he did away with all his gas lamps and 
brackets, which he had to reinstate in consequence of the failure of the 
electric light, although his works were only three or four minutes walk 
from the Corporation’s generating station. Whilst the gas lamps were 
being replaced he had to use oil lamps. If hs could have got electric 
current for the purpose he would have driven all his machinery by electric 

power, but the current produced by the Corporation was not suitable and 
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consequently he used a large gas engine. "There was, he said, a strong 
feeling amongst the shopkeepers and residenta in Dublin iu favour of 
having an independent supply of electric lighting in consequence of the 
dissatisfaction with the existing system, the prohibitive charges, and the 
inability of the Corporation to supply electricity. 

Mr. HAMPTON SHAW, engineer for the township of Kilmainham, 
spoke as to the high charges for gas in that place, both for public and 
private lighting, and as to the demand for the supply of electricity in that 
district. 

Mr. ARTHUR HANDLEY (Messrs. Handley and Shanks) said there were 
270 subscribers to the Ccrporation supply, and the capacity of the present 
generating station was about 1,000 kw., equivalent to 1,500 н.р. for 
private lighting. There were also in Dublin about 70 private plants, with 
a capacity equivalent to 2,580 н.г. Even the new scheme of the Corpora- 
tion did not provide for motive power, and it would certainly be of 
advantage to pel competitions 

Mr. ARTHUR EDWARD PORTE said that whereas in Cork, with a 
population of 80,000 they had 35,000 8 c.p. lamps actually burning at one 
time, in Dublin with a population of 250,000 they only had 27,000 lamps 
all told. In Dublin, again, there were no motors, while in Cork they had 
approximately 400 н.р. running daily. As a contractor he calculated that 
if they had had a similar amount of motive power in Dublin it would have 
meant £4,000 more into his firm’s business. Under the rules of the Cor- 
poration it was practical'y impossible to have motors, as people were 
limited to a starting current which was of no use. 

Mr. H. F. PARSHALL, consulting engineer to the Dublin United 
Tramways Co., said he had considered and worked out a proper 
system under the proposed scheme for the distribution of 2,000,000, 
5,0С0,000, or even 5,000,000 units on the direct-current system. The 
sites for the generating stations were well chosen, and he believed the 
company would be able to supply electricity at a comparatively cheap rate. 
With а centrally-located station distributing electricity on a continuous- 
current system they would certainly be able to get 15 or 20 per 
cent. better efficiency, which was a most important matter where 
the ccst of coal was very high. The main object was to get such a 
system of transmission and distribution as to obtain the highest 
efficiency with the least possible loss of energy. That was what the pro- 
posed system secured. If it was fit and proper to distribute 6,000,000 
units for traction purposes, in this way it must be equally so for lighting 
purposes, because the losses in transmission of energy were identical. It 
was hoped under the scheme before the committee to combine with a 
lighting plant a supply of energy for power. The system which he desired 
to introduce waa the best system for the distribution of power, because it 
was a demonstrated fact beyond dispute that continuous-current motors 
had energy factor unity in a higher degree than alternating-current 
motore. Electricity for power must necessarily be sold at а low 
rate because there were now in Dublin 5,000 н.р. gas engines, 
and the Gas Co. were in a position to eupply power at a low 
rate. Such a price as 7d. p:r unit would be absolutely prohibi- 
tory and render it almost impossible to use electricity for power 
purposes in manufactories. Judging from his experience in the case of 
Cork he calculated that Dublin should consume from 2,000,000 to 3,000,000 
units per annum, and that the receipts should amount to between £40,000 
and £50,000. According to an official return the Corporation sold only 
500,000 last year, and that would be more than doubled in twelve months 
if the people had a proper supply. After working the thing out carefully 
he came to the conclusion than an average price of between 4d. and 44d. 
per unit would make the lighting remunerative, and that as far 
as power goes 2d. would be the outside figure. At these prices he calcu- 
lated that the yield to the company would be £58,200, which, after deduct- 
ing £15,0C0 for the cost of generation, would leave a net figure of £43,000. 
The current now supplied at the Corporation works was an 83 cycles 25. 
volt alternating current, and he proposed to supply a continuous current 
of 440 volte. 

Mr. BALFOUR BROWNE, Q.C. : We know that you can get motora 
worked by alternating current, but not nearly во conveniently аз by a 
continuous current ? 

WITNESS: Alternating current may be made to work motors phy- 
sically satisfactorily, but I stand ready to prove by incontestible evidence 
that no alternating current motor can be shown to be as efficient as a 
continuous-current motor. Another point that I should like tu bring out 
is that a continuous-current motor has energy factor unity, whereas in the 
ca:e of an alternating-current motor no more than 90 per cent. of the 
current represents energy, so that to get the same result in your trans- 
mission and distribution system, which is of the utmost importance, the 
alternating current motor is at a distinct disadvantage. 

Do you find, from your experience, tbat in many cases companies do 
their duty by the public in this respect just as well as corporations ! - I 
think you may fairly say that companies can do better than corporations, 
for this reasou 1 It is not one corporation in a dozen that can secure the 
services of a very high-grade man, for the simple reason that if he isa 
good man technically, he has to be a good deal of a politician in order to 
get anything donc in a fit and proper way. That is a combination which 
is rarely to be found. The canny Scot, I think, has succeeded admirably 
in accomplishing this ; but outeide Scotland I am not cure that I have 
ever seen it accomplished. 

Cross-examined by Mr. PEMBROKE STEPHENS, Q.C.: May I take it 
from you, as; consulting engineer, to the Dublin United Tramways Co. 
that the works of the company are or are not adapted for electric lighting 
as distinguished from elecrric power ?—The machinery could with some 
modification be used for electric lighting, but so far as distribution is con- 
cerned we could do nothirg. The generators that we use are compounded 
for a particular drop in our mains, By cutting the ccmpound-wound coils 
out, and getting the field-magnets rewound, and putting in a new switch- 
board, we could distribute if we bad a proper system of mains, 


Mr. PEMBER, Q.C., having addressed the committee on behalf of the 
Corporation of Dublin in opposition of the bill, 

Mr. ROBERT HAMMOND was examined by Mr. Bushe, Q.C. He said 
the scheme of the Corporation, for which the estimate was £254,000, 
would cover the entire area of Dublin. He denied that the ex-mural 
generating station was a blot on the scheme, and asserted that in practice 
it would be found to work better than the low-pressure scheme advocated 
by the other side. He had just been through Europe, and he found that 
the idea of ex-mural sites for generating stations was becoming universal. 
The promoting syndicate proposed to use a continuous current, which bad 
hitherto had the monopoly of tic supply of motive power. On 
the other hand, he proposed in the case of the Corporation a 
current quite suitable for motive power, and one which was being used 
very largely inded for motive power, known as the three-phase alternating 
In connection with his Dublin scheme, he reeommended a price of 44d. per 
unit for private lighting and 2d. for public lighting, or an average of 
about 34d. 

The Right Hon. JOSEPH MEADE, Chairman of the Electric Lighting 
Committee of the Dublin Corporation, examined by Mr. J. D. 
Fitzgerald, Q.C., said as soon as the Corporation knew that the scheine 
now before the committee was fairly under way they consulted Prof. 
Kennedy, and arranged with him in the first instance to carry out the 
scheme, for which they took power to borrow £254,000. Prof. Kennedy, 
however, being under arrangement with the London County Council to 
go to America for them, Mr. Hammond was retained, and he prepared a 
scheme of which the Local Government Board approved, and sanctioned 
the expenditure of £254,000. 

Mr. MARK RUDDLE, superintendent of electric lighting to the Dublin 
Corporation, explained the working of the present system. 

Prof. SILVANUS P. THOMPSON, examined by Mr. Burke, Q.C., said 
that for motor purposes the three-phase alternatiog energy was more 
suitable than any other form of electric current. The scheme proposed 
by Mr. Hammond would supply motors adequateiy, and there was no 
foundation for the suggestion that a three-phase alternating scheme was 
inapplicable to motors. He also approved of the system of having the 
generating station outside the area of supply especially, in the case of large 
towns and cities. It was not economical to have the generating station in 
the centre of the area, and lighting stations ought to be few in number. 
In all these respects the Pigeon House Fort complied with modern 
theory. 

Mr) George Pearson, of Bristol, Mr. Reginald Wigram, of Leeds, and Mr. 
Robert Styning, of Sheffield, expreesed their preference to having electric 
lighting in the hands of corporations rather than of private companies. 

Major PHILIP CARDEW (Messrs. Preece and Cardew), approved of the 
site selected by the Corporation of Dublin for a generating atation outeide 
the city. He did not approve of competition such as that sought to be 
set up by the promoting company, which he thought would involve the 
laying down of unnecessary mains. 

Sir THOMAS PILE (Lord Mayor of Dublin) said they had formed a 
very firm determination to keep the lighting of the city in their own 
hands, and they meant to go on with the Order which they had obtained, 
and to spend the money wbich they were authorised to spend in extend- 
ing and improving their system. 

Mr. PEMBROKE STEPHENS, Q.C., addressed the Committee in the 
interests of the Alliance and Dublin Consumers’ Gas Co., in opposition to 
the bill. 

Mr. GORDON, Q.C., having summed up the case for the promoters, 

The committee deliberated for some time in private. Ultimately 
the Chairman announced that the committee had decided to, allow 
the bill to proceed on two conditions: (1) That the maximum price 
to be charged by the compepy should be reduced from 6d. to bd. per 
unit; and (2) that a clause should be inserted in the bill enabling the 
Corporation to buy out the company if they should find it desirable bere- 
after to do ao. 

The inquiry lasted five days. 


MANCHESTER AND LIVERPOOL ELECTRIC EXPRESS 
RAILWAY. 


The consideration of the bill of the Manchester and Liverpool Electric 
Express Railway Company was resumed on Friday last by Sir John 
Keunaway’s Select committee at the House of Commons. ` 

The opposition of the Cheshire Lines Coinmittee was continued. 

Mr. CHAS. STEEL, the General Manager of the Great Northern Railway 
Company, and Mr. G. H. TURNER, the General Manager of the 
Midland Railway, spoke of the injury the proposed line would do 
to the existing rail way s. 

Sir DOUGLAS FOX said he was the consulting engineer of 
the Great Central Railway Company and had, in 1893, carried out 
the Liverpool Overhead Electric Railway. That railway was formed 
to run over the existing dock railway, from end to end, and had 
the support of the Board, though it was now in the hands of a separate 
company. It was clear to him that whoever laid out the railway 
did not understand the local arrangements, otherwise the difficulty as to 
Salford could have been removed by running into a tunnel instead 
of on a high viaduct. In his opinion, by the introduction of electric trac- 
tion there was good hope of attaining a high speed on ordinary railways 
properly worked, but he would never seek high speed in connection with 
the mono-rail. He did not wish to question the possibilities of electric 
traction. He believed it was the traction of the future, but did not think 
it should be applied to this railway, which was called a mono-rail but was 
really a railway of fire rails. If there was a settlement of a sleeper the 
train going at bigh speed would be derailed, with serious consequences. 
The brake question was a serious one, He was sure that the electric 
louvres would not have any appreciable effect. 
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By Mr. NUSSEY (a member of the committee): It was possible to 
reverse a dynamo. but he thought it would be a risky experiment. What 
would be the effect of stopping a train short at that speed of 100 miles 

hour he could not say. 

Mr. LITTLER, Q.C., addressed the committee on behalf of the Lanca- 


shire and Yorkshire and London and North Western Railway Companies, 


and evidence was tendered on behalf of the Mersey Docks and Harbour 
Board. 

Mr. POPE, Q.C., addressed the committee on behalf of the Mersey 
Board : If the committee considered the scheme was sufficiently real to 
justify the attempt to try it ; if they thought it was of public importance 
to tee whether a speed could be raised by electricity from 60 miles to 110 
miles an hour he had nothing to say, except that the interests of the dock 
were so superior to the public advantage, so much more important, that 
such a scheme should not be sanctioned to their injury. 

Mr. BALFOUR BROWNE, Q.C., on behalf of the promoters, said with 
reference to the suggestion for a tunnel made by the Salford Corporation, 
they had considered the matter most carefully and they could show it was 
an impracticable scheme. The cost of construction would add £250,000 to 
the scheme, and the water-laden strata through which they passed would 
involve considerable pumping. Replying on the whole matter, Mr. 
Balfour Browne urged that the scheme had been thoroughly considered 
and was supported by the men of the two cities who had the interests of 
their towns at heart. Practically the eame opposition was made then 
as was raised against the first railway in 1825. The whole question 
was, why should there not be another railway between Manchester and 
Liverpool. Electric traction was cheaper and quicker than locomotive 
traction, and every competent person allowed that a speed of 100 miles to 110 
miles an hour is easily to be attained. Their opponents had not called a 
single person who knew anything about electricity, for Sir Douglas Fox 
had never made an electric railway. Then the Cheshire Lines said the 
proposed railway could not pay. But how could they say that? They 
knew that at present there was between Liverpool and Manchester 174 
trams each day, which in a year run two million train miles and only carry 
one million passengers. Compare that with the Liverpool Overhead Rail- 
way, which carried nine million passengers every year, or with the results 
of the tramway service of Glasgow, and they would see the benefit 


of electric traction. The question of brake power was the only real 


objection that had been raised. Their opponents sneered at the louvre 
boards, but on tbe Lyons-Mediterranean Railway the system bad been 
entirely successful. Then they had the Westinghouse brake, and as Mr. 
Cottrell had told them, it was possible to retard the train by short circuit- 
ing the motor, and so turning it into a dynamo. None of the landowne:s 


'through whose land the railway passed opposed the bill. In concluding, 


counsel eaid England, which was the pioneer in the great enterprise of loco- 
motion, was to-day behind other countries in relation to electrical power 
and electrical traction. The proposed railway was a new departure in 
Jocomotion—in the locomotion of the future. Eiectrical traction will be 


the motive power of the future. If their scheme could be shown to be 


commercially feasible—aud they were willing to take the risk of that—it 
would be inaugurated for all time. It was, therefore, in the interests of 


England generally that he asked them to pass the bill. 


After a short consultation, the CHAIRMAN announced the decision of 
the committee. .He said: It appears to the committee that the mono- 
rail system which is suggested for the proposed railway is likely, when fully 
matured, to make an important contribution to the development of railway 
traffic at high speed. In certain important respects, however, the present 
scheine is seriously incomplete. More particularly, the evidence given 
before the committee bas not satisfied them tbat a safe method has yet 
been found of applying effectively brake power to trains running at the 
high rate of speed proposed. Apart, however, from such considerations 
as the above, the committee are of opinion that the proposed line has 
been laid out without adequate and reasonable regard to existing 
interests, bearing in mind that the intermediate districts would not par- 
ticipate in any of the advantages of the railway. The Corporation of 
Salford would seem to have just cause of complaint in this respect, 
and the interference of the proposed line with the use of land at Liver- 
pool acquired by the Meraey Docks and Harbour Board for the construc- 
iion of additional docks has weighed seriously with the committee. The 
committee.are of opinion that in all schemes put forward for giving acceas 
to the heart of great cities the question of underground approach ought 
to be considered and adopted where practicable. On these grounds the 
committee are of opinion that the preamble of the bill is not proved. 


SOUTHPORT AND LYTHAM TRAMROAD BILL. 


On Friday last week, a House of Commons Committee, presided over by 
Mr. C. Seale-Hayne, commenced the consideration of this l»ll, which is being 
promoted by the Southport and District T:amroad Co., for powers to con- 
struct an electric tramway from Southport along the coast about 5 m les, 
where it is proposed to crots the river Ribble by a conveyor bridge, thence 
to Lytham. | 

Mr. RAM, Q.C., for the promoters, sta'ed that a bill to construct the 
propos ed tramway was before the House last year. It was now proposed to 
cross the Ribble higher up the estuary. At the pre:ent time Blackpool, St. 
Annes, and Lytham were connected by tramways. Last year Parl'ament 
eanctioned the construction of a tramway from Southport to North Meola, 
whence it was then proposed to make a tramway on the surface of the sand to 
the estuary of the Ribble and across the river to Lytham, By the present 
scheme the tramway could ba continued between 5 miles and 4 miles 
further along the coast from North Mcols to Guide's House, where the con- 
veyor bridge would be constructed acroes the Ribble. The height of the 
bridge would be 147ft. The tramcar would be carried across the river by 
means of a suspended travelling cradle, driven electrically. The Preaton 
Corporation, who oppo:ed tbe Bell, contended that the bridge would 


interfere with the navigation of the Ribble and assist accretions in the 
estuary, but Mr. Ram argued that there was no possibility of the proposed 
works damaging the navigation of the Ribble. 

Sir GEORGE PILKINGTON, M.P., Ald. GRIFFITH (Mayor of South- 
port), and others gave evidence in support of the scheme. 

Mr. J. T. WOOD, C.E., one of the engineers of the scheme, described the 
proposed works. The piers of the bridge would be behind the training 
walls of the channel, and therefore would not interfere with the navigable 
portion of the channel. The bridge would be constructed on open ironwork 
supports fixed in the sands, so as to form pier and landing-stage suitable for 
vehicular and pedestrian traffic. The bridge would connect the tram way run- 
ning through Hesketh-with-Becconsall with that at Warton on the northern 
training wall of the Ribble, and was intended for the conveyance, upon 
a platform or car suspended from the girder, of traincars, carriages, 
Waggons, passengers, animals and merchandise. The cradle or platform 
of the bridge would be from 50ft. to 60ft. long, capable of carrying an 
electric car and trailer or a waggon-load of hay, or other produce, with 
two horses, to the total weight of 25 tons. About 14min. would be 
occupied in traversing the channel, and there would be duplicate 
machinery in case of accident. Two similar bridges had already been 
sanctioned by Committees of the House this session, one between Widnes 
and Runcorn, spanning 1,000ft., and the other, promoted by the Newport 
(Mon.) Corporation to cross the river Usk. The height of the girder from 
which the cradle was to be suspended at Runcorn was 82ft., that at 
Rouen was 167ft. The promoters of this bill bad offered to increase the 
height of their girder from 130ft. above spring tide to 147it. (6ft. higher 
than the Tower Bridge across the Thames). Its construction would follow 
on the lines of the bridge at Rouen. From a small upper deck a man 
would keep a “look-out,” and the cradle would be under exactly the same 
control as an ordinary electric tramcar under that of its driver. The 
cradle could be stopped at any moment and moved backwards or forwards 
as desired. All the equipment for working was in duplicate and so 
arranged that it could be worked separately or combined. In connection 
with the bridge at Rouen hand power had also been introduced, but it 
had never been used, nor were they likely t» want it in crossing the 
estuary of the Ribble although it was provided. If the “look-out man” 
saw a vessel was likely to be in the way of the cradle as it journeyed 
across, he would, of courae, not start from the pier until tbe vessel had 
got clear. Assuming the cradle stuck at any point of the bridge, it would 
occupy only 50ft. out of about 550ft., and a ship would have plenty of 
room to pass. Although the rois by which the cradle would be suspended 
would be 130ft. long the cradle would not swing. A gale of wind might 
cause the cradle to take a slightly curved course, but it would be perfectly 
steady. There never could be a pendulum motion. Statistics showed 
that only 1$ ships navigated the Ribble per tide. In fact there was no 
traffic to interfere with. At Bilbao, where a eimilar bridge had been 
working for seven years, there was ten times the traffic. The cradle 
attached to Bilbao bridge had never been stopped for an hour, although it 
was confronted by the full force of the wind from the Bay of Biscay. 
The proposed tramway would join up with existing tramways, making 
a practically continuous electric line from Southport to Blackpool. 

Mr. G. F. Deacon, C.E., Prof. Harcourt, C.E., Mr. George Aberneathy, 
C.E., and Mr. H. Graham Harrie, C.E., gave evidence that the influence 
on the tidal flow such & bridge would have was so infinitesimal as not 
to be worth mentioning. 

For the opponents of the bill, 

Mr. A. FOWLER, C.E., resident епрісеег to the Preston Corporation, 
stated that the Corporation had spent about £1,200,000 in improving the 
Ribble for navigation and had constructed a dock at a cost of £200,000. 
They, therefore, desired that the navigation should not only be preserved 
but that nothing should be done which would be detrimental to it. A 
tunnel could be constructed in lieu of the bridge, and this would not inter- 
fere with navigation to the port of Preston, against which master mariners 
seemed to have an objection more or less sentiinental. They were making 
provision for vessels with masts as high as 160ft. and 170ft. 

Capt. LEWIS DAVIES and Mr. It. W. LEYLAND, shipowners, Liver- 
pool, and other witnesses having given evidence against the scheme, 
Mr. Pember, Q.C., for the petitioners, said that, subject to the adjust ment 
of certain clauses, he had agreed with counsel for the promoters that the 
bill should proceed so far as the preamble was concerned. That was 
subject to the condition that the promoters would undertake to male the 

girder of their bridge 177ft. instead cf 147ft. bigh. 
The Committee decided that the »reamble of tke bill was proved. 


MANCHESTER CORPORATION TRAMWAYS BILL. 


A Committee of the House of Lords (Lord Newton presiding) began on 
Tuesday the consideration of a billauthorising the Manchester Corporation 
to construct additional tramways in and rear the city, and to confer further 
powers oa the Corporation and neighbouring authorities. 

Mr. LEWIS COWARD, for the promoters, explained that the Corpora- 
tion were the owners of the tramways within the city, which at present 
were leased to the Manchester Carriage and Tramways Со., and were 
worked by horse traction. The lease expired next April, when the Cor- 
poration proposed to work the tramways, aud to adop? the electric 
overhead trolley system. In 1898 the Carriage and Tramways Co. unsuc- 
cessfully promoted a bill to enable them to introduce electric traction and 

‘continue the working of their system in connection with the local autho- 
rities. Meanwhile the Corporation had come to an agreement with a 
number of local authorities, under which the Corporation agreed to work 
the tramways аз опе continuous system. Negotiations were, however, now 
in progress between the Corporation and the Carriage Co. on the subject. 
In 1899 the Corporation obtained further tramway powers, including that 
to work and take leases of lines outside the city, and were authorised to 
take leases of tram vays in Fail-worth, Droylsden, Audenshaw, Gorton, 
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Denton, Levenshulme, Heaton Norris, and Stockport. Since 1899 the 
Corporation had arranged with Stretford Council to lease their lines, 
but the agreement had not been actually signed, and negotiations 
were also pending with the Withington and Moss Side Councils. 
In the present bill the Corporation took power to arrange also 
with Middleton, Reddish, Prestwich, Whitefield, and Radcliffe. The 
bill would further authorize the construction of certain tramways 
within the city aggregating to 57 or 38 miles of single track. It was pro- 
posed to operate in a manner entirely different from that adopted by the 
Manchester Carriage and Tramways Co, who ran from the suburban 
districts to a central point in the city and back again by the same 
line of route. The experience of other cities showed that the proper 
course was to have through routes, running from north to south or from 
east to west. This was found a good means of regulating the traffic. 
The Tramways committee had a scheme of through routes under con- 
sideration. The British Electric Traction Co., who were undertakers of 
the Middleton Light Railway Order of 1898, among others opposed the 
bill. The borough of Middleton was, however, in accord with Manchester, 
and the latter would not make connections with the company’s lines with- 
out its consent, The practical opposition, however, came from the 
frontagers, and he urged that the Corporation were of necessity the best 
judges as to the width of streets avd similar questions. 

Mr. BOYLE, chairman of the Tramways committee, gave evidence in 
support of the scheme. The electric cars, being without horses, would take 
up much less room than ordinary tramcars, and tke through system of 
working would help the flow of traffic. It was proposed to have fixed 
stopping places for taking up and setting down passengers, and this also 
would be a great improvement. Some of the proposed lines were intended 
to be used as alternative routes. 

On Wednesday the evidence included that of 

Mr. J. McELROY, general manager of the Corporation tramways, who 
taid tbat several of the proposed tramways in the central part of the city 
were abeolutely necessary as alternative routes in case of breakdown on 
other lines. Upon a through system worked by electric traction alter- 
rative routes were indispensable. 

The TOWN CLERK of Middleton stated that his Council had volun- 
tarily entered into the agreement in regard toa tramway system connecting 
Middleton and Manchester, and he considered the arrangement would be 
for the advantage of the district. 

Evidence on behalf of the Horse Owners’ Union and other petitioners 
was then taken, and the bill was passed as amended. It was announced 
that an arrangement had been arrived at with respect to the bill promoted 
by the Withington District Council for the construction of tramways. 


BLACKPOOL, ST. ANNE'S, AND LYTHAM TRAMWAYS 
BILL. 


On Tuesday a House of Commons committee, presided over by Mr. W. 
Holland, considered this bill, which is promoted by the Blackpool, St. 
Anne’s, and Lytham Tramways Co., and seeks power to construct a double 
line of tramways between Blackpool and Lytham. 

Mr. MELLOR, for the promoters, explained that the company were 
anxious to increase the powers already conferred upon them. The existing 
line had been open since 1898, and gas traction had been used, but it was 
found necessary, owing to the rapid development of St. Aune's-on. Sea and 
Lytham, to increase the tramway facilities and to adopt electric traction. 
Negotiations were proceeding with one of the objectors, the Blackpool 
Corporation, with the object of coming to an agreement. Other objections 
was to the construction of a double line, but arrangements had been made 
for widening the road so far as concerned the part affecting the petitioners. 
At present the trams were permittcd to run at eight miles an hour, but 
the company asked to be allowed to increase this to 12 miles. The 
Гоага of Trade had sanctioned the increased speed. After hearing evidence, 
the committee found the preamble of the bill proved. 


HUDDERSFIELD CORPORATION TRAMWAYS BILL 


The Select Committee of the House of Commons, presided over by 
Mr. Jeffreys, on Tuesday reconsidered the tramway portion of the bill, in 
respect of which the bill had been recommitted. The tramway extensions 
to Holmfirth, Holmbridge, New Mill, Mirfield, Kirkburton, Marsden, and 
Brighouse, were rejected by the committee on the ground principally 
that the subject of Municipal Trading was about to be considered by a 
Joint Committee of both Houses of Parliament, and also because they 
thought the proposal of the Huddersfield Corporation to construct tram- 
ways through outside districts, which, although consenting, were not con- 
tributing to the cost of the scheme, would infringe some of the rules of 
Parliament. The Chairman intimated that the House of Commons had 
now relieved the committee of this difficulty by authorising the committee 
to reconsider the bill in respect of the tramways lying outside the 
borough. 

Mr. BALFOUR BROWNE, Q.C., for the Corporation, taid the opposition 
of the Lancashire and Yorkshire Railway Co. to the outside tramways had 
been withdrawn. Не cited various precedents in favour of the proposed 
extensions, including Halifax, Bradford, and Glasgow. If the borough of 
Huddersfield were not in the centre of the whole district, it was possible 
that some great traction company might come in and supply the wants of 
ih» cutside areas, but under present circumstances, with Huddersfield 
possessing the key to the situation and all the best paying part in the 
ceatre, it was impossible for any body to supply the tramways for the 
outer districts except the Corporation. The Corporation did not want to 
do that at a loss, and he thought that the committee would be convinced 
that these tramways could be constructed and worked at a considerable 
profit, Owing to the introduction of electric traction, a great many diffi- 


-upply of machinery if such supply was necessary and 


culties in regard to tramways had been removed. Evidence was then 
heard, and the committee passed the preamble of the bill in respect to the 
outside tramways portion, and the bill was ordered to be reported with the 
tramway extension clauses re-ingerted. 


— — — ¶— — 


MERSEY AND WIRRAL RAILWAY BILLS. 


The Committee of the House of Lords, presided over by Lord Morley, on 
Friday passed the Bills promoted by the Mersey and Wirrai Railway Co.'s 
in which powers are sought to work their undertakings by electricity, and, 
if found expedient, to form a joint committee for constructing joint 
generating statione, and the propoeed joint committee are empowered to 
borrow £500,000 for that purpose. In addition the Mersey Co. are 
empowered to raise £428,750 by the issue of further redeemable debenture 
stock for their own undertaking, whilst the Wirral Co. also obtain 
£240,000 additional capital powers. 


HALIFAX CORPORATION TRAMWAYS BILL. 


A Select Committee of the House of Commons has approved this bill. 
For the promoters. Mr. BALFOUR BROWNE,Q.C., said the Corporation had 
worked the existing tramways succeasfully during the last two years, 
having made nearly £6,C00 profit and earned 74 per cent. on the capital 
outlay. The lines already authorised were over 77 miles in length, and the 
proposed extensions were 10 miles within and 27 miles 6 furlongs outside 
the borough. The lines would go through 15 urban and rural districte, 
and the borough of Brighouse, but all the local authorities were in favour 
of the scheme. The estimated cost of the extensions was £526,800. The 
tramways carried 7,000,000 passengers per annum. 

The CHAIRMAN said the principle of the extension of tramways out- 
side boroughs had already been sanctioned by Committees of Parliament, 
and the Committee would only require evidence as to the cost of the lines, 
their local necessity, and the consent of the municipal authorities through 
whose districts the lines were taken. 

Ultimately the clauses were passed by the Committee. 


LIVERPOOL OVERHEAD RAILWAY BILL. 
As the Liverpool Overhead Railway Co. have inserted new clauses in 
their bill for powers to supply electricity the Liverpool Corporation have 
petitioned against the bill. 


MUNICIPAL TRADING. 


The Lords and Commons Joint Committee on Municipal Trading held 
their first public sitting on Tuesday. The Earl of Crewe presided, and 
there were also present Viscount Peel, Lord Rothschild, Sir L. Lyell, Sir 
W. Foster, Mr. L. Fry, Mr. Grant Lawson, and Mr. Hobhouse, 

The first witness called was Sir COURTNEY BOYLE, permanent 
secretary of the Board of Trade. In cross-examination by the Chairman 
he said that while gas, water, and tramways were regarded by Parliament 
as monopolies, electric lighting had always been on a different footing. The 
Electric Lighting Act of 1688 contemplated competition, and the plan 
adopted by the Board of Trade, after the pessing of that Act, was to 
permit competition between two bodies of undertakers, but not more. In 
regard to gas, he could not trace any great advantage to the consumer in 
point of price in being supplied by a local authority as against a company, 
but there was a slight advantage. 

The CHAIRMAN : As to electric lighting, how many corporations own 
electric lighting installations !—There is a hiatus in our statistics there. 
I think that about 300 are authorised, but only about 99 are working, the 
rest being authorised, but in suspense. Witness went on to say that he 
did not think he ought to go into the question of the supply of electric 
power, as a Special Committee of the House of Commons was now 
engaged in dealing with it, He might say, however, that before the 
Act of 1888 was sed a considerable number of local authorities 
obtained electric lighting powers wh‘ch they did not exercise, and thus 
kept others out of the field. It was with a view of remedying this state 
of things that the clause which permitted competition was inserted in the 
Act of 1888. As to the effect of allowing a local authority to supply elec- 
tricity outside its own district, he said the result would naturally be to 
make the local authority a trading company outside its own district. 
Whether it was desirable that this state of things should be allowed or not 
he did not express an opinion. Some local authorities had made applications 
to Parliament for permission to supply electric lighting fittings and other 
goods to the public. He thought that these applications had a tendency 
to increase, but the Board of Trade had set their faces against 
them very strongly, The Board were willing to authorise the 
incidental 
to the supply of electricity, but not otherwise. For instance, 
the provision of а good supply meter (when one was found) might 
well be entrusted to corporations, but not burners and things of that 
kind. The wiring of houses for electric lighting had never been entrusted 
to corporations. The corporation asked for leave to provide and maintain 
omnibuses in connection with the tramwaye. That was a new power, and 
one which had teen resisted. Anotber corporation wished to provide a 
refrigerator and cold-air store. One wsn'el to supply bathing tents, and 
another to provide Turkish baths. At Battersea it was proposed to start a 
printing es'ablisbment, but he did not think it was carried out. Other 


| cases where when powers had been sought to erect dining-rooms and to 


provide and make a charge for the use of apparatus for games in recreation 
grounds. He could not tellif there was a municipal authority which owned 
a dock of its own, but he should be disposed to say there was not. Some 
municipalities had power to supply electric current outside their own area. 
The power was either given direct by Parliament or it had been acquired by 
the absorption of powers possessed by others. Several instances had arisen 
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of this transfer of powers. In some iustances Parliament had authorised 
the supply of electricity in bulk to outside districts ; but, as a rule, the 
Board of Trade tried to confine a concession asked for to a given 
geographical area. He knew of no instance where a forcible transfer had 
been permitted. 

Questioned as to the policy of allowing local authorities to work tram- 
ways outside their own boundaries, Sir COURTNEY BOYLE said it was a 
matter for consideration whether it would not be better to have tramways 
worked by joint boards, instead of allowing local authorities to go outside 
their own boundaries. A local authority which made or worked tramways 
outeide its own district became a trader out:ide that district. If it made 
a profit, that profit would come out of a district urder the jurisdiction 
of another lccal authority ; while if it incurred a loss, its ratepayers 
would have to make it good for the benefit of the outside area. The 
ownership of tramways by municipal bodies was authorised by the Act 
of 1868 ; the working of them by those bodies was of comparatively recent 
date. It began with the passing of the Glasgow Act. After that Huddera- 
field got power to work its lines because no lessee could be found to take 
them up. For some years the Board of Trade refused this power to cor- 
porations, Then separate applications were made to Parliament, and as 
the result of a conference between the authorities of Parliament and the 
Board of Trade it was decided to grant the powers asked for, and the 
Huddersfield clause was introduced in many cases, There were now, he 
believed, 17 corporations working their own tramways. The tendency on 
the pert of local authorities to go outside their own areas was a growing 
one. Circumstances had forced it upon the attention of Parliament, and 
no definite policy had yet been thought out. 

The CHAIRMAN: Do you trace avy association between the demand 
for these powers and the invention of electric traction ? 

WITNESS: Yes, and if electric traction spreads, as I hope it will, we 
may expect that tramway systems will become larger than they are— 
that is to say, that the lines will become larger. 

And it is desirable that the supply of electricity should be made from 
some central point ?—Yes. 

That, as a matter of fact, is likely to lead to fresh applications being 
made !—Yee. 

Lord ROTHSCHILD: And larger systems being constructed !— Yes. 
Wituess added that, so far as the Board of Trade figures went, they 
showed that corporations as a whole had done very well in. working tram- 
ways. He should be sorry if anything he hai said in his evidence were 
construed into a disposition to distrust local authorities. The poiat he 
wished *o make was merely that when such authorities went out ide their 
own districts to trade Parliament should consider on what principles, with 
what limitations, and with what organisation they should act. 

Mr. GRANT LAWSON : As an alternative to allowing municipalities to 
go outside their own areas to extend their tramways, you suggest they 
might work by joint agreement. How do you suggest that the accounts 
should be kept in that case! —It would be a difficult matter of adjustment, 
but I don't think it would be a greater difficulty than is overcome every 
day by the Clearing-house. 

Would you do it by running powers ? —I think that would be a very good 
way of doing it. 

Sir L. LYELL: When a municipality buya out an electrical under- 
taking which is partiy within and partly without its own area, what 
becomes of the statutory right of a local authority to purchase the under- 
taking outside the municipal area ?—It is not destroyed. 

Sir W. FOSTER: With reference to the question of tramways outside 
the area of a municipality, lias it occurred to you that in many instances, 
if some such scheme as you suggest of a joint board to supervise the work- 
ing of the whole area where not initiated, you would put a great incentive 
upon a large municipality to extend its boundaries, and to incorporate 
small local authorities — That is a point which has not been mentioned 
to-day, but it has certainly been present to my mind, and it is one that 
will have to be considered, because I am quite certain there is a tendency 
on the part of great corporations to grasp outeide areas. 

The Committee then adjourned till to-day (Friday). 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


Aldershot. — The Council have determined to carry out the terms 
of their provisional order and tenders are to be invited for electrie 
lighting plant. EE E 

Aylesbury.—A committee was recently appointed to visit the 
electricity works at Harrow, Windsor, and Wycombe, and to report 
upon the question of carrying out the provisions of the Aylesbury 
Electric Lighting order. The committee report that in all the places 
visited there exists a demand to an extent which will not be equalled 
in Aylesbury for some time at least, but that unless favourable terms 
can be obtained from a transferee the proper course will be for the 
Council to themselves carry out their powera 


Battersea (London)— The Vestry on Wednesday resolved to 
oppose the London County Council Tramways (No. 2) bill in the 

ouse of Lorda, in order to obtain certain amendments. The Board 
of Trade recently granted a provisional order to the County of 
London Co. for a portion of Battersea, and the Special Parliamentary 
committee reported that they had suggested to the Board that they 
should impose on the company conditions requiring them eventually 
to cease supply in those portions of their existing area which, under 
the re-arrangement of boundaries, will be transferred to the new 


borough of Battersea. The committee had received a letter from the 
Board, stating that the matter is not one which can be dealt with in 
connection with the grant of the order, but that the Board are con- 
sidering the question of the re-arrangement of the electric lighting 
areas with the view of making them coincide with the new borough 
boundaries, and hope to be able to take such steps as will give the 
Council of the new locu of Battersea full control of the supply of 
electrical energy within the area under their jurisdiction. 

Bermondsey (London).— A report has been prepared by the con- 
sulting engineers (Messrs. Kincaid, Waller and Manville) in reference 
to the specification for the supply of feeders and distributing mains 
for the Vestry's electric lightiug extensions. In their original report 
they proposed to lay distributing mains for the supply of 4,000 Ge. p. 
lamps alight, and they now suggest that in extending the mains pro- 
vision should be made for double that number or the equivalent of 
10,500 lamps connected to the mains. The total cost of the mains 
and feeders, together with conduits, street boxes, &c., is put at 
£6,000. The Electric Lighting committee having considered the 
report thought it would be desirable to include Long.lane and 
Southwark-park-road in the streets proposed to be lighted by arc 
lamps, and that alternative prices ehould be obtained for the laying 
of larger mains so that a supply could be given to the whole of the 
new borough of Bermondsey. The committee had accordingly 
obtained a further report from the consulting engineers, who esti- 
mated that the cost of the additional works would aniount to £3,310. 
The committee recommended the Vestry to approve the reports and 
to instruct the engineers to prepare a specification, and that tenders 
be invited for carrying out the works This recommendation wa: 
adopted by the Vestry on Monday. 


Bil Withdrawn.—The London, Walthamstow, and Epping 
Forest Railway Co. (which was to have worked electrically) give 
notice of intention to promote a bill to authorise them to aban- 
don the railways and works covered by their Acts of 1894 and 1895, 
and to authorise the dissolution of the company. 


Birmingham. — The first report of the Corporation Electric Supply 
committee was presented on Tuesday. The accounts for the year 
ended December showed a gross profit of £23,489, an increase of 
£5,962. 11s over 1898. There was a steady increase in the demand 
for electric current, for during the past three months the increase 
was at the rate of 35 per cent. per month, compared with 30 per 
per cent. last year. The Birmingham company had set aside 
annually a certain sum for reserve, and the committee have decided 
to continue this fund. The amount on Jan. 1 was £25,856. 8з. 
During 1899 the total units soll amounted to 2,252,692, against 
1,722,327 in the previous year, an increase of 30:8 per cent. The 
lamp and motor additions on the various circuits, reduced to a 16 c. 
factor, amounted to 12,691, bringing the total to 62,705, against 
50,011 in 1898, an increase of 25:3 per cent. The gross revenue 
during 1899 amounted to £43,245. 18s. 9d. against £33,462. 188. IId. 
іп 1898, an increase of 29:2 per cent. The committee have decided 
that, as the financial year of the Corporation ends on March 31, the 
accounts shall be made up to that date in future. The statements 
for the last three months show a balance, after providing for interest 
on the £500,000 loan, of £2,707. 4s., and the committee have decided to 
apply this balance towards meeting the cost (estimated at £6,200) of 
relaying certain of the older mains in the centre of the city. The 
mains laid by the compauy were of two kinds, copper strips in open 
culverts, and mains laid in solid bitumen, and the committee have 
decided to take up the copper strip and employ the eolid system. 
The chairman (Mr. Johnstone) thought the report was one with 
which the Corporation might be well satisfied, and there was no 
doubt the electric supply department would take its place alongside 
the gas department, and in the course of a year or two furnish 
something in aid of the rates The report was adopted without 
discussion. 

We have received a copy of the Dirmingham Magazine, which 
is de:cribed as an “electrical” number. A brief histcrical resume 
of the events which led up to the introduction of public and 
private lighting is given, more particularly in connection with 
their application to Birmingham. This retrospect is followed by 
an illustrated account of the City of Birmingham electric supply 
undertaking recently acquired from the Birmingham Electric Supply 
Co, Limited. The magazine іх a very creditable production. It is, 
however, an expensive publication at 1з. 


Boulogne.—The electric tramways established in this popalar 
resort are very prosperous, and the line is at present being exten! 
to Wimereux. Further extensions are projected. 

British Columbia.—The Stave Lake Power Co. (Ltd.) has been 
recently incorporated in Vancouver (Columbia), with a capital of 
£200,000. The company has acquired a waterfall on the Stave 
River, 42 miles from Vancouver, where power will be generated 
and transmitted to that city. The company is about to expend 
£100,000 on new plant, apparatus and material. 

British Institution of Draughtsmen—At the half-yearly 
meeting of the Council of this Institution, on 14th ult., the resigna- 
tion of Mr. J. Gillaird, London, as hon, secretary and treasurer, was 
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accepted. Mr. C. L. Groundwater, Manchester, and Mr. J. F. 
Wakeham, Newcastle, were unanimously elected hon. secretary and 
hon. treasurer respectively. It has been decided to alter the title of 
the Society from the British Association of Draughtmen to that of 
British Institution of Draughtsmen. 


Cable Manufacture in Spain.— A company, entitled La Sociedad 
de Cables Electricas de Algorta, has been formed at Algorta, Vizcaya, 
to establish works for the manufacture of electric cables. 


ena (Spain).—A concession has recently been granted 
for the construction of an electric railway from Carthagena to 
Cape Palos, passing through the mining and smelting district, 
with a branch to Portman. Construction works are to commence 
immediately. 

Cheltenham.—The order (see our last ш recently placed by 
the Corporation with Messrs. Witting Bros. (Ltd.), 49, Cannon- 
street, London, E.C., for a standard railway generator has been 
repeated. Two over-compounded machines are to be supplied, 
arranged for coupling to Belliss engines, the combined sets furnishing 
current to a local light railway. 


Chicago.—A complete electric lighting and pe plant has been 
put down at the great produce packing establishment of Messrs. 
Armour and Co. The new plant, which has cost over £200,000, is 
stated to be the largest isolated set of electrical plant ever put into 
operation. Ice machines, refrigerators, hoisting contrivances, meat 
trolley lines, machine shops, &c., are all to be worked by electric 
motors, 


Dalkeith.—Propoeals of the Electric Supply рио for the 
erection of electricity works for Dalkeith and Eskbank have been 
submitted to the Burgh Commissioners, and a committee has been 
requested to report. 


Dover.—The accounts of the Corporation electric tramways for the 
past year show a profit of #3 155, a considerable increase on the 
preceding year. 


Dunfermline.—A report on the proposal to erect joint electricit 
supply and refuse destructor works has been prepared by the burg 
engineer (Mr. A. W. Bell). 


Edinburgh.—On Tuesday the Corporation discussed a recommen- 
dation of the Electric Lighting committee that the charge for electric 
current, from May 15 next be 33d. per unit, for each public lam 
£13 per annum, and for motor power as at present (140. per unit} 
Bailie Mackenzie said that for the first time it was his duty to as 
the Council to raise the charge for electric current for private light- 
ing. They began five years ago with a charge of 6d. per unit. A year 
later this was reduced to 5d., the following year to 4d., and two years 
ago to 34d. Last year there was no change. The circumstances which 
necessitated the rise were the great increase in the price of coal and 
the large expenditure put upon the undertaking by the commence- 
ment of the new M‘Donald-road station. Two years ago, when the 
present rate of 344. was fixed, coal cost 7s. 8d. per ton. This year 
the price was 129». 10d., and at M'Donald-road 128. 6d., which 
would make a difference on the years consumption of £7,750. 
Contracts had been made for three months only, as they were 
advised that in all probability the price would fall, but mean- 
time it was safest to count on the full price for the whole year. 
M pine: their two stations at Dewar-place and M'Donald-10ad, 
and making, as it were, an estimated balance-sheet for eacb, they 
come out as follows for 1900-1901 : Of the total estimated expen- 
diture of £45,715, M'Donald-road must be debited with £14,599, 
and of £40,000 for interest and sinking fund the proportion was 
£11,292, total £25,891. Of the total revenue of £90,000, M‘Donald- 
toad could only be credited with £22,900, leaving a loss of £2,991 
on that part of the undertaking. On Dewar-place there was an 
шей profit of £7,276, leaving only £4285 surplus profit 
cn the whole undertaking. Some members of the Council had 
suggested that the rise in the price should be one halfpenny 

er unit, but the majority of the committee thought otherwise. 

n view of the resolution of the Council to make up the reserve as 
soon as convenient, the committee thought a light rise in the price 
would be sufficient, as undoubtedly the M‘Donald-road station as 
toon as reasonably full would show a balance-sheet similar to Dewar- 
place, and in all probability coal would fall in price. The Portobello 
part of the undertaking had shown a loss for the year of £844, and 
for the coming year it was estimated the loss would be about £700. 
Some members of the committee expressed a fear that too little pro- 
vision was being made for reserve, but it should not be overlooked 
that, of the money spent during the last two years (over £300,000), a 
large part had been expended on laud, buildings, subway, copper 
strip, and Callender cable; and the machinery and plant 
obtained in these two years might be said to be only just 
started, so that in reality it was only the more perishable portions 
of the early plant that need be considered at the present stage. 
The recommendation that the public lighting be reduced in price to 
£13 per lamp was on the understanding that an increase of about 72 
аца was made. With the rise to 33d. ог even 4d. for light, which 
would give an average of 31d. the charge was still about the lowest 


in the kingdom, there being only four places where the average price 
was a shade under 3jd. There were, however, 15 places where 
current for power was 13d. per unit and under. There had been the 
most gratifying increase in current for motor power in the last two 
vears. The engineer estimated the output for private consumers 
this vear at 6,000,000 units, and for public lighting 1,300,000—in 
all the enormous output of 7,300,000 units. The total 8 c.p. 
lamps or equivalent at Mav 15 was 296,569, with about 20,000 more 
app ied for. The number actually Nome during the year was 69,832, 
the largest that they, or, he believed, any other electrical undertaking 
had ever connected, and over 2,000 more than Glasgow. On the five 
vears' working there had been a total capital expenditure of £595,000. 
There had been repaid to sinking fund £42,600, to which £20,750 
further would be added this year ; placed to reserve £14,600, not 
including this year’s surplus; paid to the general improvement 
account £10,374 ; paid in local taxation about £10,000, and paid to 
the general expenses of the City Chambers, &c., £5,387. large 

roportion of the latter charge, as well as the £4,451 to be paid for 

ocal rates, should be looked upon as a fair return to the ratepayers 
—as distinct from users of electric light— for the security of the 
rates. Treasurer Cranston moved an increase to 4d. per unit. Mr. 
Auldjo Jamieson supported the amendment, and criticised severely 
the policy of municipalities generally in the piling-up of their public 
debts. He warned the Council against some of its financial methoas, 
whose tendency was to bind a heavy burden on the ratepayers. Bv 
37 votes to 5 it was decided to reduce the public lighting from £14 
to £13 per lamp, and by 29 to 13 to increase the charge per unit for 
electric energy һу one farthing (to 32d.) 


Electric Traction and Ligh ting Enterprise in Spain— 
Owing to the electric lighting of Corunna being practically а 
monopoly in the hands of the local gas company, very little 
advance has been made in installation work, and the charges for 
current have ruled very high. To obviate this state of affairs the 
Sociedad Co-operativa Electrica Corufiese has been established to 
instal and supply electric light for public and private uses at lower 
rates than have previously prevailed. Besides the Co-operativa 
Co. another undertaking has been established, with a capital of 
2,150,000 pesetas, for supplying electric current in Corunna. This 
latter company has been established by Bilbao capitaliste, and the 
capital was largely over-eubscribed. Water power has been acquired 
at some distance from Corunna. This undertaking is awaiting final 
consent from the municipality. 

At Villagarcia an electric supply company has been established, 
entitled La Electra de Segad. This company obtain about 1,000 B.P. 
from a power station at Caldas de Reyes. The towns of Villagarcia, 
Carril, Caldas, Cesures, Padron, and Cambados are supplied with 
electric current by this company. The shareholders are French and 
Spanish. The lamps used are from Budapest, the cables were manu- 
factured in France and Germany, and the generating machinery is 
wholly French. 

A concession has lately been granted to a German syndicate for the 
construction of an electric tramway between Cadiz, San Fernando, 
and Chiclana, the estimated outlay on these works being put at 
2,000,000 pesetas (at 35 pesetas to the £=about £57,000). German 
energy and capital has recently converted the tramway system of 
Seville from horse to electric traction. | 


Electric Traction іп Australasia.—Mr. W. G. Bingham has 
obtained a concession from the Adelaide (South Australia) City 
Council for the construction of electric tramways in Adelaide. A 
similar concession was recently obtained by Mr. Bingham from the 
Auckland (New Zealand) Corporation. 


Electricity in Baking.—Messra. J. W. Henderson & Co., South 
Shields, recently decided to introduce electric machinery fo. 
kneading purposes in connection with their bakery. Current is 
supplied from the town mains toa 2 H.r. electric motor for driving 
the kneading machine. 


Engineering Magazine.—The May issue contains articles on 
* Electrical Appliances in Military Operations," Works Manage- 
ment for the Maximum of Production,” “Labour Questions in 
England and America,” and * Manufacturers’ Associations, Labour 
Organisations, and Arbitration." 


Exhibitions.—An exhibition of electrical novelties and apparatus 
will be held at Kiel, between June 16 and July 1, in connection 
with the eighth annual meeting of the Verband Deutscher Elektro- 
techniker, which will be held in the town between June 17 and 20. 

An electrical exhibition will be held in Vienna, in 1903, in con- 
nection with the celebration of the twentieth year’s existence of the 
Elektrotechnischer Verein of Vienna. Prof. Carl Schlenk has been 
designated president. 


Fenton The Council has been informed by the Hanley 
Corporation that they could not at present entertnin the request to 
supply electric current to Fenton for a period of 10 years. 


French Submarine Cable Exports.—The Société Industrielle 
des 'l'éléphones exported during 1899, from its extensive works at 
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Calais, 220 miles of submarine cable for a destination not given, and 
also 160 miles for Venezuela and 170 miles for the United States. 
These experts show a considerable increase over 1898, 


Gosforth.—The Council have entered into an agreement with the 
Newcastle-upon-Tyne Electric Supply Co. fora supply of current in 
the district, at a price not to exceed that charged in Newcastle. 


. Govan.—Mr. James Brown, burgh electrical engineer, in а report 
just presented, approves of the principle of allowing the National 
Electric Wiring Co. to undertake the wiring of consumers' premises 
on the easy-payment svstem cn the ground that it would secure an 
increased demand for current. Mr. Brown, however, considers the 
charge of 1d. per unit for all current used a high one, and ро 
that it shall be 1d. per unit at maximum demand rate, апа #4. per 
unit after. 


Granada (Spain).—It has been decided to erect a colossal cross 
upon the summit of El Pichacho de la Veleta, and the arms of the 
monument are to be lighted by electricity in order that the cross 
may serve as a beacon, and be seen afar at all times both by land 
and sea. The movement for the erection of this monument is 
receiving enthusiastic support in Granada and Madrid. 


Greenock.— The Corporation have received 53 applications for 
the position of burgh electrical engineer vacant by the resignation 
of Mr. S. E. Fedden. This number has been reduced to seven, from 
whom a final selection will be made. 

At present there are 97 customers of the electricity department, 
representing an equivalent of 6,258 8 c.p. lamps connected for 
private lighting. 

A special meeting of the Police Board will be held on 29th inst. 
to consider the terms of the agreement for leasing the tramways 
within the burgh to the Greenock and Port Glasgow Tramways Co. 
The lease is for 28 years, with option to the board of terminating 
it at 14 or 21 years on six months’ notice. The company biad them- 
selves to reconstruct, equip and maintain their own and the board’s 
tramways, so far as possible, as a double line, to erect the necessary 
electrical equipment on the overhead trolley system, and to com- 
plete the.work by May 15, 1901. An annual sum of £1,200 is to be 
paid as rent in lieu of maintenance of streets, £450 per annum for 
the 44 miles of tramway within the burgh, and in addition the cost 
of repairing all disturbances to the roadway occurring from recon- 
struction, repairs or renewals of the rails, &c. Also one-third of the net 
profits on the tramways within the burgh in excess of the cumulative 
dividend of 6 per cent. per annum on the capital is to be paid to the 
Board. Electrical energy is to be taken from the Board for working the 
tramways within the burgh, and so far as the company lawfully may 
within the adjoining burghs of Port Glasgow and Gourock, one of 
the conditions being tbat the company shall pay the board for a 
minimum supply equal to 500,000 units ре annum at 144. per unit, 
the company aleo to pay for the use of poles erected by the board for 
street lightiog, for the use of feeder-ways, pipes, or other works 
belonging to the board. Thecompany must maintain a ten minutes 
service of cara during 16 hours per day, the charges not to exceed 
IId. for each half-mile, and 3d. for the 44 miles within the burgh, 
and special service is to be provided for worknien. 


Halifax. — The North Bridge Stump Cross electric tramway section 
has been completed and is ready for Board of Trade inspection. The 
line will be opened for traffic next week. 


Hammersmith (London) —The Electric Lighting committee 
have issued the accounts of the electricity department for the year 
ended March 25. The chairman of the committee (Mr. A. Ebbs) 
stated that the capital expenditure had increased from £72,425. 
11а. 6d. to £104,498. 8s. 11d. Of this sum £80,000 is the expendi- 
ture for the year to March 25. On this capital the profits have 
amounted to £5 894. 11s. 6d., equal to a dividend of over 7 per cent., 
and this notwithstanding the reduction in price of current which 
took effect last June. The total sales were £13,835. 11s. 4d. Mr. Ebbs 
said he had hoped they might this year have discontinued the use of 
the demand indicators, and have made a uniform charge for 
electricity. ‘There was, however, a doubt whether this might not 
have increased the demand upon the station plant without corre- 
sponding increase of revenue, and also some difficulty in suggesting а 
fair compensation to long-hour consumers. The committee had, 
therefore, decided to carry forward the balance of £2,335. 19s. 9d. 
The quantity of current generated had been 1,247,730 unita, sold 
891,451 units, used on works 252,389 units. The number of public 
lamps was 150, and the maximum demand 700 kw. The 
report of Mr. G. G. Bell, the engineer and manager, states that 
the number of consumers had increased from 275, with 19,390 8 c.p. 
lamps, to 464, taking 26,365 8 c.p. The average number of lamps 
per consumer had decreased from 70 to 56, due mostly to the number 
of amall flats in the parish wired for electric lighting. "The depart- 
ment has received £3,375 for lighting and maintaining the 150 street 
arcs, a reduction from 3]d. per unit to 2°9d. per unit; 63 additional 
arcs were added during the year. For private lighting the 620,078 
units sold produced a revenue of £10,274. 5s. 7d., or barely 4d. per 
unit. The average lighting hours of the lamps had increased from 
810 to 900 per annum, but owing to the reduction of practically $d. 


per unit in the price, the annual revenue per lamp had been 9s. 
against 10s. 10d. the price paid for current in Hammersmith being 
the lowest but one in the London district. The total cost of genera- 
tion, distribution, &c., was £7,764. 14s. 11d, or 205 per unit, a 
decrease of nearly 14. per unit, being 56 5 per cent. of the revenue, 
leaving a gross profit of £5,974. Os. 10d., or 43:5 per cent. towards 
interest and sinking fund charges. The result of the year’s working 
was a net profit of £1,615. 4s. 8d., after deduction of interest and 
repayment of capital. The machinery now installed and in working 
coadition is equal to supply a farther 10,090 8 c.p. lamps, allowing 
ample margin for reserve. 


Hunslet.—The District Council have been asked to sanction an 
application for a provisional order. | 

Ilkegton.—An inquiry was held last week into the application of 
the Council to borrow £18,271 for electric lighting. The town clerk 


(Mr. W. Lissett) said that in 1899 provisional orders were obtained 


to authorise electricity supply, and also to construct tramways. The 


present loan was for electric lighting. The estimated cost of the 


5 station was £28,452, and this was to be divided equally 
tween the tramways and electric lighting schemes. This showed 
£14,226 to come out of the loan applied for that day, the balance of 
£4,045 being for the laying of mains, &. The consulting engineer 
(Mr. V. B. D. Cooper) gave technical details, and pointed out that it 
was intended to erect a refuse destructor. The cost of generation 
would not exceed 2d. per unit. The number of lamps already applied 
for was equivalent to 3,100 8 c.p. Не had no doubt that in a short 
time the whole of the 6,000 lamps, the capacity of the proposed 
station, would be taken up. | 


Insurance.—The Shoreditch Vestry are about to issue invitations 
to the metropolitan local authorities to appoint delegates to attend a 
conference to consider the question of municipal fire insurance. The 
letter states that the Vestry have recently had under consideration 
the large оао exacted for insurance, especially for electricity 
works, and as they now pay £450 per annum for insurance, the sum 
total of municipal insurance of local authorities in London must have 
reached an amount sufficiently large to warrant the establishment of 
some tcheme for mutual insurance with every prospect of success. 
The Corporations of Glasgow and Nottingham obtained in 1898 power 
to insure their own property, and a combination including the large 
number of municipal properties in London would (the Vestry urges) 
seem to offer special chances of success, and reduction of the present 
premiums. The Vestry have accordingly decided to call a conference 
of metropolitan local authorities to discuss this question, aud the beet 
means of carrying into effect some such scheme. 


Inverness.—-A special meeting of the Council was held on 
Tuesday to consider the question of tenders for electric lighting 
plant. It will be remembered that the consulting engineer (Mr. E. G. 
Craven) recently recommended the acceptance of the tender of the 
Brush Co. for the supply of the whole of the generating plant, but 
the Council refereed ilic matter back for further consideration as they 
thought that by letting the tenders in sections a siving would be 
effected. After a discussion, which lasted over three houra, it was 
decided, on the motion of Provost McBean, to refer Mr. Craven’s 
scheme to a neural expert for report. 


Jaroslaw (Russia). A company, entitled the Société des Tram- 
ways de Jaroslaw, has been formed in Belgium, under the auspices 
of the Compagnie Generale de Traction et d'Electricité, with a 
capital of £100,000, for constructing electric tramways in this town. 


Keighley.—An inquiry was held here on Wednesday into the 
application of the Corporation to borrow £45,000 for electric light- 
ing. There was no opposition. 


Kilmarnock.— The question of a sit» for the proposed electricity 
works has been referred back to the Electric Lighting committee 
for further consideration. At a special meeting of the Council 
last week the consulting engineer (Mr. W. A. Bryson) submitted 
plans and specifications of his electric lighting scheme. Discussion 
arose as to the suitability of the proposed site at Riverbank, 
Riccarton. Mr. Bryson stated that the site would involve an 


‚ increased cost of about £2,000 for copper compared with a more 


central site, but the buildings could 
electricity station. 


Lewes —The Corporate seal has been fixed to the deed of 
transfer of the Lewes electric lighting order to the County of Sussex 
Electric Power Dietribution Co. 


Light Railway Orders.—The Light Railway Commissioners have 
submitted the Gateshead and District Light Railways order to the 
Board of Tradefor confirmation. Objections by June 9. 

The Board of Trade have approved the Cheltenham (extension) 
light electric railway order. 


Light Railways.—An inquiry was held on Monday at West- 
minster by the Light Railway Commissioners into the application of 
tne Middlesex County Council for permission to construct electric 
tramways from Harlesden, through Sudbury, Wembley, and Harrow 
on the one side, and from Southgate to Finchley on:the other. The 


e easily altered to suit the 


total length of the lines is about seven miles, and the cost of con- 
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struction and cquipment was estimated at £117,000. Evidence 
having been given in support of the scheme, the Council withdrew 
two schemes for lines from Harrow to Watford, and Mr. Серра Q.C. 
(who appeared for the Council) incidentally mentioned that the 
differences between the Council and the North Metropolitan Tram- 
ways Co. (who were joint promoters of the scheme which the Com- 
missioners had passed) would soon be settled. The inquiry was 
adjourned, the chairman stating that the Harlesden to Stonebridge 
section was passed. 

An inquiry will be held at Leeds on June 7 into the application 
of the British Electric Traction Co. to construct light electric rail- 
ways in certain districts of the West Riding of Yorks. One of the 
“ре refers to Morley and district, another is for an extension 
of the Spen Valley, Dewsbury, and Ravensthorpe tramway scheme 
by constructing a line from Cleckheaton to Hightown, and to extend 
the projected line in Dewsbury through Savile Town, Thornhill 
Lees, and Thornhill, to the Combs, 

The International Electric Traction and Power Syndicate propose 
to apply for powers to construct a light (electric) railway between 
Warrington and Runcorn, 

Lincoln.—An inquiry was held here on Friday into the applica- 
tion of the Corporation to borrow £6,000 for electric lighting 
extensions. The deputy town clerk said that two loans had alread 
been eanctioned—2£20,650 in 1897 aud £19,000 in 1899, of which 
£4,500 was still unexpended. The present loan was for laying 
cables in the southern part of the city. There are at present 200 
customers of the electricity department, and the capacity of the 
station is about 18,000 8 c.p. lamps. The city electrical engineer 
(Mr. C. S. Vesey Brown) gave technical detaile. 

Lissa (Austria)—The Gubavica Falls, near Almissa, on the 
Cetina, which, when regulated, will supply many thousand horse- 
power, is being regulated by a Vienna company. Already numerous 
applications for water power for industrial purposes have been made, 
and as the Government has lately constructed a fine iron bridge on 
the Cetina and made good roads in the adjacent district, a large 
development of this extensive source of power is likely to follow 
immediately. The industries in this neighbourhood are chiefly in the 
hands of foreigners, on account of want of local capital and enterprise. 


London County CounciL—At Tuesday's meeting the recom- 
mendations to double ihe existing tramway lines at Battersea, 
Wandsworth, &c., and to construct them for electric traction, ав 
mentioned in our last issue, were approved, as was also the recom- 
mendation not to appeal against the decision of the Light Railway 
Commiseioners in respect to the Council's application for powers to 
5 light railways at Deptford, Shooters Hill, Lewisham, and 

pham. 

The Highways committee reported that in view of the pro- 
bability of the London County Tramways (Electrical Power) bill 
becoming law this session, trey had in preparation the specification 
and form of contract for the supply of rails, &c., which would be 
required in connection with the reconstruction of two sections ot the 
Council's tramways (Westminster Bridge and Tooting, and Black- 
friars Bridge and Kennington). Having consulted Prof. A. В. W 
Kennedy and Sir David Dale, the committee recommended that, as 
regards contracts for the supply of the raile, fish-plates, &c., required 
in connection with the reconstruction of existing, and the construc- 
tion of new, tramways, the operation of the Council's standing order 
No. 212 be suspended so far as to permit of the omission of the 
usual clauses relative to hours and wages, and the insertion of a 
epecial clause as follows :— | 

All wages to workmen for work executed under tbis contract must be 
paid at the rates arranged between the employers and workmen in tbe rail 
trade in that part of the country where the order is placed. The Council 
reserves power to cancel this contract, so far as relates to any part of the 
articles specified therein not totally or partially manufactured, at any time 
on ore week's notice, should it be proved to the satisfaction of the Council, 
after hearing both partiee, that lower rates than thé standard rates of the 
district have been, or are being, paid in the execution of this contract. 
This was agreed to. 

Long Distance Telephony.—It is announced that telephonic 
communication will shortly be established between St. Petersburg and 
Warsaw. 

Lynn.—A loan of £2,500 has been sanctioned for electric lighting 
extensions, 

Manly (N.8.W.).—The Council have resolved to ascertain the 
cost of lighting the district electrically, as the contract for gas light- 
ing is about to expire. 

Melrose.— Proposals for the erection of electricity works having 
been submitted to the Burgh Commissioners by Messrs. Crompton 
and Co.,a deputation has been appointed to visit Edinburgh to 
obtain information on electric lighting matters. 

Municipal Telephony.—The Belfast Law and Improvements 
committee are considering the advisability of establishing a municipal 
telephone exchange. 

Municipal .— The Association of Trade Protection Socie- 
ties discussed the question of Municipal Trading at their annual 


meeting last week. A motion was submitted on behalf of the 
Leicester Society in condemnation of Municipal Trading, but Ald. 
Southern (Manchester) proposed an amendment to the effect that 
any enterprise requiring interference with public streets, such a3 
gas, water, electricity, hydraulic power, or telephones, should be in 
the hands of municipalities, but that it was undesirable for munici- 
palities to indulge in retail trade. After discussion the original 
resolution was withdrawn and the amendment was agreed to. 


Palestine.—So far neither the electric light nor gas has been 
introduced into Palestine. Paraffin lighting affords the chief means 
of illumination, supplemented by a small supply of candles. Owing 
to the development of the orange-growing industry and the continued 
increase in the value of general exports, the wealth of Palestine is 
rapidly increasing. 

Portsmouth —An inquiry was held last week into the Corpora- 


tion ap lication to borrow £9,775 for electric lighting extensions, 
Ald. Ellis 5 that the loan was required chiefly for main 
extensions. The demand for current was steadily increasing, aud 


during the past year they had connected up the equivalent of 14,000 
8 с.р. lamps. Technical evidence was given by the superintendent 
(Mr. E. Price). There was no opposition. 


Railway Station Lighting in Germany.—The Rhenish-West- 

halian Electricitits Gesellschaft has secured a contract from the 

Prussian State Railway authorities for the electric lighting of all the 
railway stations in the Essen district. 


Redcar.—A special meeting of the District Council was held last 
week to consider a proposal to erect electricity works. Mr. Eldridge, 
electrical engineer of the Tees Union Shipping Co., attended and 
advised the council to construct electric tramways in addition to 
рр electric current for lighting. The joint echeme would, he 
said, undoubtedly prove remunerative. The consideration of the 
matter was adjourned. 


Rosario (Argentina).— There is every probability that the tram- 
way lines in this city will shortly ba converted to electric traction, 
a joint stock undertakiog with British capital having arranged with 
the present owners for the purchase of the lines. The Municipality 
have been asked to grant the company a concession, and upon the 
satisfactory completion of the negotiations in this matter depend 
the early conversion of the lines to electrical working. 


St. Louis, Mo. (U.S.A.).—There are 450 miles of single track of 
electric and cable street railroads in this city, the greater portion of 
which is electric or is being converted to electric traction. 


8t. Martin in-the-Fields (London).—The streets in this district, 
including the Strand, Haymarket, Trafalgar-square, and Leicester- 
square, are now lighted electrically. The annual cost of lighting 
the parish will be £1,362 for the first seven years, and £561 more 
than the present cost of gas thereafter. The illuminating power of 
the arc lamps is 79,000 c.p. more than the old gas lamps. Current 
is supplied by the Charing Cross and Strand Corporation. 


Salford —At the Corporation meeting on Friday a letter from Mr. 
C. L. Turner, borough electrical engineer, was read :— 

Mr. Turner stated that he was unable to comply with the Council's 

request that he should resign his office, as he could not see any reason 
why he should resign. He knew that the charges brought against him 
were without foundation, and he considered tbat the evidence he produced 
to the Special committee was sufficient to disprove them. If the Council 
thought otherwise they must act accordingly. 
The mayor (Ald. Rudman) then moved that in view of Mr. 
Turner's refusal to comply with the resolution of the Council requir- 
ing him to resign forthwith, tbe Council hereby determined hie 
appointment and instructed the borough treasurer to pay Mr. Turner 
three months’ salary in lieu of notice. Ald. Phillips seconded. Ald. 
Mandley did not think this action was quite judicious. Either Mr. 
Turner had been guilty of acts which justitied the Council in dismiss- 
ing him or he had not. If he had not done the things alleged against 
him the Council would be doing him a great injustice by turning him 
away in this manner. If he had done what had been charged against 
bim it was an absurdity to give him three monthe’ salary. Mr. 
Desquesnes thought it the best way out of the difficulty. If they 
diemissed Mr. Turner without notice or salary in lieu of notice they 
would render themselves liable to an action at law. It was, there- 
fore, best to adopt the plan now recommended. Mr. G. H. Jones 
expressed his belief in Mr. Turner’s innocence, and urged that in 
simple fairness they should give Mr. Turaer the opportuity of clear- 
ing himself or justifying the Corporation's action in diamissing him. 
The resolution was adopted with three dissentients. Mr. Haworth 
subsequently made a personal statement in reply to a question. 

The electric lighting accounts were presented at the Corporation 
meeting on Friday. There was a deficiency of £2,028 on the year's 
working, against £859 in 1898, an increase of £1,169 to be rated for 
this year. Of this increase about £800 was calculated to belong to 
the interest on loans and sinking fund and preliminary expenditure 
ch ble to revenue with respect to the new electricity station, &c. 
The Tramways committee, instead of estimating to hand over a sum 
of £591, estimated to require £2,014, making a total extra require- 
ment of £2,605. "This was necessitated by the provision required to 
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be made for loans to meet the expenditure now being incurred on 
new electric tram ways. 


Scarborough.—The Streets and Buildings committee have decided 
to obtain a report from a consulting engineer as to the construction 
an electric tramway from the top of the North Cliff to Clarence 

rive. 


Sheffield District Railway.—On Monday the Duke of Portland 
opened the new Sheffield District Railway, part of an important 
new line running, or ultimately to run, from Attercliffe, Sheffield, 
to Sutton-on-Sea, Lincs. The Sheffield District Railway forms 
part of the Lancashire, Derbyshire, and East Coast Railway (known 
as the * Dukeries route) which will join at Lincoln the Lincoln and 
East Coast Railway, which again joins up the (ireat Northern 
system on to Sutton-on-Sea, Lincs. This Ёр. and E.C. line taps 
а very important district, and is not without interest in connec- 
tion with the electric power billa now before Parliament. By the 
completion of the Sheffield District Railway a new main road 
between Sheftield and London is opened, and access is given to 
a district in which is situate some of the most famous historic 
homes of England. At Attercliffe a goods station of over 40 acres 
in extent has been erected in the inmediate neighbourhood of many 
of the largest engineering firms of the country, including Had- 
fields, Vickers, Son and Maxim, John Brown and Co., Hawksleys, 
&c. Mr. H. Willmott, general manager of the L.D. and E.C. Rail- 
way is also general manager of the Sheftield District line. Mr. R. 
Elliott Cooper, chief engineer of the L.D. and Е.С, Railway, and 
Mr. J. Wilson, of the Great Eastern Railway, have designed the 
works, which have been carried out under the supervision of Mr. 
E. O. Ferguson, resident engineer. The contractor is Mr. C. J. 
Wills, of London and Manchester. 


Siam.—There are 26 rice mills at Bangkok, seven of which have 
independent electric lighting plants. The generating plant and 
apparatus is chiefly British. other important industry of this 
district is the teak wood sawmills. Three of these mills are lighted 
electrically by independent plants of British manufacture. This is 
in addition to the old-established installation for lighting the city of 
Bangkok and for the supply of current for domestic purposes. The 
city has also two power stations for the electric tramway svstem, 
which has become firmly established in public favour in this com- 
paratively up-to-date Asiatic city. 


Surbiton.—A site for an electricity generating station has been 
purchased by the District Council. 


Syra „ public lighting of this town has been carried 
out by the Hellenic Electric Co., of Athens, an undertaking allied 
with the French Thomson-Houston Co. The Hellenic Co. is pro- 
viding installations for public and private lighting in Athens, the 
Piræus, Patras, Calamata, and the Ionian Islands. The concession 
for Syra has been ted for 45 vears by the municipality, who, 
for public lighting, have contracted for 200 16 c.p. and 200 10 c.p. 
incandescents and for a number of 500-c.p. arcs, at a total charge of 
£950 per annum at current exchange. The generating plant at the 
Syra station consists of Babcock and Wilcox boilers, Escher- Wyss 
engines and Thomson-Houston dynamos. The electric light is 
roving a serious rival to the acetylene gas undertaking established 
ast year, the charge for electric current being about on a par with 
that charged for the acetylene gas lighting. 


Telegraph Rates to India.—It is quite refreshing to record the 
proceedings at a meeting of the directors of the Glasgow Chamber of 
Commerce. Usually at meetings of Chambers of Commerce the 
subject of the reiuction of telegraph nates is discussed with- 
out any regard to whether the dato reductions recommended 
by members can or cannot possibly be made. At Glasgow, 
however, Mr. Jobn Galloway was able to put the matter forcibly 
and logically before the directora when dealing with a draft 
memorial to be presented to the Postmaster-General on the 
subject of reduction of rates between this country and India. 
Mr. Galloway said he was in agreement with the committee in the 
desirability of securing a reduction in the telegraph rates to India. 
He objected, however, to endorsing the view of the Liverpool 
Chamber, quoted in the memorial, that the rate ought to be reduced 
from 4s. to 1s. a word. Before they could take such a position they 
would require to take into consideration the amount of capital 
involved in the laying down of telegraph cables the amount of 
working га the risks of breakage of cables, and the созі of 
upkeep. The Glasgow Chamber, he thought, would be placing 
themselves in an exceedingly wrong position if they were to 
endorse the view cf the Liverpool Chamber. It would be 
sufficient to frame the memorial to the Postmaster-General iu 
general terms. He further urged that it should not be taken for 
granted that the companies intended to maintain the present rate 
of 4s, per word. Official communications had heen received from the 
Eastern Telegraph Co. by the Chamber stating that they were willing 
to reduce the rate to 2s. 6d. a word, even though the Government 
did nothing in the way of providing a subsidy. He thought that 
the memorial should be altered in these respects. Mr. W. F. G. 
Anderson asked why the companies had not made the reduction if 


they were willing to do it. Mr. Galloway said that negotiations 
had been going on for two years. Meantime the companies were 
waiting to see if the Government would meet them and help them 
to reduce it still further. It was agreed to adopt Mr. Galloway's 
suggestion and to frame a memorial in general term». 


Telegraphic Communication with Germany.—In the preamble 
of the bill laid before the German Federal Council for the laying of 
a fifth submarine telegraph cable from Germany to England, the 
following particulars are given regarding the steady increase of 
traffic. The number of telegrams amounted in 1895 to 1,867,868, 
and in 1899 to 2,465,613, an increase of 32 percent , of which nearly 
13 per cent. was in 1899 alone. In cons?qnence, the lines are so 
overburdened that in commercial circles complaints are frequent, 
and Bremen especially claims better telegraphic communication with 
Liverpool, in the interests of the German cotton industry. The 
Bremen Cotton Exchange has had to make use of the roundabout 
and expen-ive route rid New York to get its market telegrams from 
Liverpool, and has in this way received them two hours earlier than 
via London. The new cable of four conductors is to start from 
Borkum and end at Bacton. 


Telephone at Manchester.--Ald. Southern has resigned the 
chairmanship of the Manchester Special Telephone committtee. In 
the letter communicating his decision to resign, Ald. Southern states 
that he does so because ho feels he will be able to do better service 
to the cause of cheap and efficient telephony by no longer remaining 
a member, He is of opinion that this cause would be best served by 
municipal exchanges withia urban areas, the trunk lines being 
worked by the Poet Office department, with free interchange of 
terminal facilities, But on this question Mauchester is in a different 
position from any other town. ‘The City Council bad approved the 
application of a competing company for a licence within the Man- 
dede area, It had been decided by the committee to purchase (if 
)osible on reasonable terms) the Manchester exchange of the 
National Telephone Co., and that company had been asked whether 
it was willing to sell and upon what terms, it being the purpose of 
those who recommend this course to also recommend that any 
injustice done to the Mutual Co. should be recompensed by a pecu- 
niary consideration. It appeared to him (Ald. Southern) that the 
National Co. could prolong the present state of things for almost any 
period they chose, and he regarded this as intolerably unfair alike to 
those citizens who were wishful for a more efficient and cheaper tele- 
phone service and to those who, encouraged by the attitude towards 
them of the Corporation, had incurred serious responsibilies in their 
efforts to supply a competing system affording those qualities of 
efficiency and cheapness which were desirable. This letter will come 
betore the Council at its next meeting. 


Telephonic Communication with the Continent.—The follow- 
ing communication has been received by the Secretary of the 
Association of Chambers of Commerce in the United Kingdom from 
the Postmaster-General :-— 

„The obstacle to the establishment of telephonic communication with 
countries other than France has consisted in the fact that it has nol 
hitherto been found possible to devise a type of cable which would render 
conversation practicable acroes stretches of water much wider tban the 
Straits of Dover. Various types of cables were devised and tested, aad 
ultimately a cable, constructed on а new acd apparently very promising 
principle, was laid between North Wales and Ireland, in the hope that 
the experience thus acquired would enable this Department to make 

ractical proposals for telephonic cables to Belgium and the Netherlands 
онаа, however, the experiment proved unsucoessful from a tele- 
phonic point of view ; and, while the problem is still being closely studied, 
it cannot be said that a solution is in sight. In these circumstances, the 
Postmaster-General is unable to hold out the prospect of the establishment 
of telephonic communication with the Continent generally at an early 
date, but he will continue to give the matter his best attention, an! 
meanwhile he is negotiating with the French and Belgian Administrations 
with a view to the establishment of a telephonic service through France to 
Brussels and Antwerp.” 


The Hague.—The Elektricitits Actien-Gesellschaft Schuckert 


and Co., Nuremberg, have obtained the contract for the conversion 
of the local tramways to electric lines, 


Trowbridge.—The Lighting committee have been requested to 
report upon the desirability ot obtaining electric lighting powers. 


Twickenham.—The Twickenham and Teddington Electric Light- 
ing Co. have obtained a provisional order for this district. 


Watford. The demand for electric current is вэ great that the 
electrical engineer (Mr. W. H. Colebrook) has been directed to 
inquire as to whether secondhand or other supplemental plant can 
be obtained to meet the extra supply through the winter, and to 
report how long it will take to obtain permanent plant. In view 
of the absolute necessitv for the provision of additional plant, a 
resolution, passed in October last, that no further extension of 
mains be carried out until the Council have completed all the works 
in hand, has been rescinded. 


Yeadon.—The Board of Trade has been asked to extend the time 
for complying with the Yeadon provisional order, obtained in 1894, 
and the Lac 3 Council have been asked for terms for supplying 
electricity in bulk for lighting and traction in the district. 
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TRADE NOTES AND NOTICES, 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday mono New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


TENDERS INVITED. 

Durban (Natal) Corporation invite tendera for (a) the supply, 
delivery and erection of the overhead equipment for about 16 miles 
of equivalent single track, including poles, overhead trolley wire, 
distribution boxes, &c. ; (5b) the supply, delivery and erection of 22 
double-deck motor cars complete; (c) the supply and erection of 
electricity generating plant, including three 250 kw. direct-coupled 
generatora, boilers, condensera, кош tower, switchboard, &c. 
Further particulars are set out in an advertisement, and specifica- 
tions may be obtained from the agents to the Corporation (Messrs. 
Webster, Steel and Co.) 5, Fast India-avenue, Leadenhall.street, 
London, E.C., after 29th inst. Tenders in duplicate must be 
delivered to the agents by June 29, or to the town clerk of Durban 
by mail delivery on or about Monday, July 23. 


South London Electric Supply Corporation invite tenders for a com- 
plete installation of 3,000 lights on the premises of 500 consumers in 
any part of the company’s area of supply, and also for the installation 
of two arc lights on the premises of any consumer in the same area. 
Specifications may be obtained from the secretary (Mr. H. H. 
Boyer), 54, Bengeworth-road, Loughborough Junction, London, S.E., 
and tenders must be in by Saturday, June 2. See advertisement. 


Dundee Town Council require tenders for the cverhead equipment 
of four electric tramway routes particulars of which are eet out in 
an advertisement. Specifications, &c., may be obtained from the 
city electrical engineer (Mr. Walter Н, Tittensor), and tenders must 
be lodged with the town clerk (Sir Thomas Thornton, LL. D.), City 
Chambers, Dundee, by 31st inst. 

Dundee Gas Commissioners invite tenders for small coal and 
electricity meters Specifications from the city electrical engineer 
(Mr. Walter H. Tittensor), Dudhope Crescent.road, and tenders 
must be delivered to the town clerk (Sir Thomas Thornton, LL. D.), 
City Chambers, Dundee, by 31st inst. See advertisement. 


Sutton Coldfield Corporation invite tenders for the supply and 
erection of electricity generating plant, particulars of which are set 
out in an advertisement. Specification may be obtained (after 24th 
inst.) at the offices of the town clerk (Mr. Thos. V. Holbeche) The 
contracts will be carried out 1n accordance with the plans and speci- 
fication of the consulting engineer (Mr. W. C. C. Hawtayne), 9, 
Queen-street-place, London, E C, from whom further information 
can be obtained after 24th inst. Tenders must be delivered to 
Mr. Holbeche before noon of June 21. 


Manchester Tramways committee invite tenders for the overhead 
equipment of three tramway routes. Specification may be obtained 
from the general manager (Mr. J. M. McElroy), tramways depart- 
ment, Town Hall, Manchester, and tenders (addressed to chairman) 
must be in by June 9. See also advertisement. 


Bootle Corporation invite tenders for supply and laying of under- 
ground electric cables, erection of arc lamps, and the supp'y of 
mechanical stokers. An advertisement contains further particulars, 
and specifications may be obtained from the borough electrical 
engineer (Mr. W. R. Wright). Tenders to the town clerk (Mr. J. 
Henry Farmer) before June 16. 


Chester Corporation invite tenders for steam, exhaust, feed-suction, 
condensing water pipes and valves. An advertisement gives further 
patticulars, and the specification may be obtained from the city elec- 
trical engineer (Mr. F. Thursfield). Tendera to town clerk (Mr. 5. 
Smith) by 10 a.m. of June 4. 


North. Eastern Railway Co. invite tendera for telegraph apparatus, 
telegraph wire, and line stores. Forms of tender cau be obtained 
from Mr. A. Graves, telegraph department, York, and tenders must 
be sent to the secretary (Mr. C. N. Wilkinson) York, by June 4. 
See advertisement. 

St. Pancras (London) Vestry invite tenders for re-arranging and 
making additions to bare copper strip conductors. Specification 
may be obtained at the offices of the Electricity department, 67, 
Pratt-street, N.W., and tenders must be sent to the vestry clerk 
(Mr. C. H. F. Barrett) by noon on Friday, June 7. An advertise- 
ment contains further particulars. 

Bradford Corporation require tenders for the supply and erec- 
tion of a switchboard, or for alterations to existing switchboard, at 
the Valley-road electricity works. Specification can be obtained 
from the city electrical engineer (Mr. A. Chattock), Town Hall, 
and tenders must be sent to the town clerk (Mr. Frederick Stevens), 
by June 7, An advertisement contains additional particulars. 

Bradford Corporation require tenders for coal-conveying A darn 
ра and ash-conveying apparatus for their Valley- road electricity 
Works, "Tenders to town clerk (Mr. Frederick Stevens) by 31st inst. 


Corporation of London Streets committee invite tenders for the 
supply on hire of electrically-driven dust carts. Tenders to town 
clerk (Sir John B. Monckton), Guildhall, E.C., by June 1. See 
advertisement. 


Messrs. Andrew Barclay, Sons and Co. (Ltd.), Caledonia Works, 
Kilmarnock, require tenders for a 60 kw. (or 80 kw.) dynamo. 
Tenders by Wednesday, 30th inst. See advertisement. 


Sleaford Council invite tendera for electric lighting plant. Tenders 
to clerk by June 12. 


Ealiug District Council invite tenders for a storage battery and a 
steam alternator. Tenders to clerk by June 11. 


The Provost, Magistrates, and Commissioners of the burgh of 
Partick invite tenders for the construction, supply, and erection of 
a dust destructor, with furnaces, flues, water-tube boilers, economiser, 
fans, and forced-draught furnaces. Tendera to Mr. Jas. Donaldson, 
town clerk, 97, West Regent-street, Glasgow, by noon of June 8. 

Leeds Lighting committee invite tenders for two or three 630 kw. 
two-phase generators and one or two sets of surface condensing plant. 
Tenders to town clerk (Mr. W. J. Jeeves) by 10 a.m. of 28th inst. 

Great Grimsby Corporation invite tenders for the supply and 
delivery of arc lamp posts апа brackets. Tenders to town clerk 
(Mr. W. Grange), St. Mary’s Gate, Grimsby, by June 1. 

Great Grimsby Corporation also invite tenders for the supply and 
delivery of electricity meters.  Tendera to Mr. Grange by June 1. 

Newcastle-upon-Tyne Tramways committee invite tenders for 
pumping apparatus. Tenders to town clerk (Mr. Hill Motum) by 

une 1. | 

Fulham (London) Vestry require tenders for the wiring of their 
electric lighting works. Tendera to Mr. W. J. H. Denselow, clerk, 
Town Hall, Walham Green, S.W., by June 4. 

London County Council's Asylums committee invite tenders for the 
installation of electric lighting and power (except generating plant) 
and the installation of telephones, tell-tale clocks, fire alarms and 
call bells at the Horton Asylum, near Epsom, Surrey. Tenders 
to the committee, 6, Waterloo-place, S. W., by 10 am, June 16. 

Walthamstow District Council invite tenders for the supply and 
erection of arc lamp posts and accessories and glow lamps on posts 
and on existing standards. Tenders to clerk (Mr. E. J. Gowen), 
Town Hall, Walthamstow, by 5 p.m. 29th inst. 

Southampton Corporation invite tenders for a water-tube boiler with 
steam and other pipes and sundry ironwork. "Tenders to town 
clerk (Mr. R. R. Linthorne) by 28th inst. ; 

Bridgwater Town Council invite tenders for the supply an 
erection of electricity generating plant. Tenders to town clerk 
(Mr. W. T. Baker) before 3 p.m. on June 7th. 

Glasgow Corporation invite tenders for the supply of two sets of 
awitchboards and instruments for 4,000 amperes each. Tendera to 
town clerk (Sir J. D. Marwick) beforelO a.m., June 12. 

Wolverhampton Tramways committee invite tendera for the con- 
struction of nearly two miles of tramway. Tenders by June 26. 

Tenders are invited for wiring the Leeds Central Fire Station. 
Tenders to town clerk by 28th inst. 


Heywood Council .invite tenders for the erection of electricity 
station buildings. Tenders by 28th inst. 


Luton Town Council require tenders for the ere:tion of electricity 
station buildings. Tenders by June 18. ; 

Swedish Telegraph Administration invite tenders until 28th inst. 
for 10,000 metres of copper wire. 

Alerandna (Egypt) Harbour Authorities invite tenders until 
July 1 for supply and erection of electric lighting plant at Port 
Said harbour. 

Tenders are invited until June 4 by the munisipal anthorities of 
Fuente de Cantos (Bidajoz, Spain), for the electric lighting conces- - 
sion for 20 years. Tenders to el Secretario del Ayuntamiento. 


TENDERS RECEIVED AND ACCEPTED. 


Waleall County Council have accepted the tender of the Electrical 
Power Storage Co. for repairing and renewing the storage battery 
at the St. George’s Hill transformer station for £495, and that of 
Mr. A. Lynex for engine and boiler foundations for £190. 15s. 


Barnes District Council have accepted the tender of Messrs. G. 
Munday and Sons for the erection of electricity station buildings 
at £5,719. 

Kingston-on-Thames Town Council have accepted the tender of 
Mr. T. Robinson for foundations for new steam alternator at £150. 


Hertfordshire County Council have accepted the tender of Messra. 
Hayward Tyler and Co. for the electric lighting of the Isolation 
Hospital at the Hill End Lunatic Asylum for £254. 13s. 6d. 


Walthamstow District Council have accepted the tender of the 
W. T. Henley’s Co. for supplying and laying mains and cables at 
£10,658. 18s, 6d. | | | 
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Subject to approval of the Local Government Board, the Visiting 
committee of the Northumberland Lunatic Asylum have accepted the 
tender of Messrs. McAulay, Clark and McLaren, Glasgow, for the 
electric lighting of the asylum to the specification of Mr. A. A. 
Campbell Swinton. Thirty one tenders were received. 


The Bermondsey (London) Vestry have accepted the tender of 


Меззг>. Hughes and Stirling for the erection of the chimney shaft at 


the electric light and refuse destructor works for £2,581. The 
tender of the same firm was recently accepted by the Vestry for the 
refuse destructor and boilers. 


APPOINTMENTS VACANT AND FILLED. 

An assistant lecturer and demonstrator in electrical engineering 
is required for the Umversity College of North Wales, Bangor. 
Applications to the secretary and registrar (Mr. J. Lloyd, M.A.), not 
later than June 9. See advertisement. 

A head-master is required for the Industrial School, Lucknow, 
India. Some additional information is given in an advertisement. 
Forms of application and further particulara can be obtained from 
the Director-General of Stores, India Office, Whitehall, London, S.W. 


Brighton Corporation require an engineer in connection with their 
proposed electric tramway scheme. An advertisement contains 
further particulars, and applications must reach the town clerk (Mr. 
F. J. Tillstone), Town Hall, Brighton, before 10 a.m. on June 8. 

The Belfast Electric committee require an engiceer-in-charge and 
a junior assistant for their electricity works. Applications to city 


electrical engineer (Mr. Victor A. H. McCowen) by June 5. See 
advertisement. 


The engineer to the Bury electricity works (Mr. S. J. Watson) has 
а vacancy for an improver. See advertisement. 


A shift engineer and an engine driver are wanted at the Stafford 
electricity works Applications to manager (Mr. J. F. Bell). See 
advertisement. 


There is a vacancy for an improver at the Dundee electric light 
and traction station, of which particulars will be found in an adver- 
tisement elsewhere. 


Johnson and Phillips’ Electric Cable Worke, Old Charlton, Kent, 
require a draughtsman and a shop foreman for their additional lead- 
covering cable factories. Particulars will be found in an advertise- 
ment on another page. 


Southport Corporation require a manager for their tramway». 
Applications io town clerk (Mr. J. Ernest Jarratt), Town Hall, 
Southport, by 28th inst. 

An assistant engineer is wanted at the Shrewsbury electricity 
works. Applications to town clerk by 31st inst. 


Cardiff Corporation invite applications for the appointment of 
a tramways electrical engineer, ata commencing salary of £500 р 
€ Applications to Mr. J. L. Wheatley, Town Hall, Cardiff, 

y June 1. 


There is a vacancy for an assistant superintendent in the telegraph 
department of the Government of India. Further particulars may 
be obtained on application to the India Office, and applications 
should be sent to the Secretary, Public Works Department, India 
Office, Whiteball, London, S. W., by June 30. 


Mr. Robert Maclean, local manager of the National Telephone Co., 


at Cardiff, has been appointed local manager to the State of Guernsey 
telephone exchange. 


Мг. J. L. Chambers, engineer of the National Telephone Co., at 
Nottingham, has been appointed outside superintendent to the 
Glasgow Corporation telephone exchange. 

Mr. G. S. Maben, assistant electrical engineer to the Belfast Cor- 
poration, has been selected for the post of chief assistant to the 
superintendent engineer at Bradford Corporation electricity works. 
The appointment is subject to ratification by the Council. 


BUSINBSS NOTICES. 


Messrs. John Webster and Joshua Elis: (trading. as Webster and 
Co.), electrical engineers, Queen’s Arcade, Leeds, have dissolved 
rapa Debts by Mr. Webster, who continues under the old 
title. 

Messrs. A. W. Isenthal and C. P. F. M. Potzler, trading as Isenthal, 
Potzler and Co., electrical engineers, &c., 85, Mortimer-street, 
London, W., have dissolved partnership. Debts by Mr. Isenthal, 
who continues as Isenthal and Co. 


Messra Johnson and Phillips Electric Cable Works, ask u3 to 
state that Mr. T. M. Harvey left their employ on 19th inst. 

Messrs. Browett, Lindley and Co. (1899) (Ltd.) have opened 
London offices at 6, Old Queen-street, Westminster, S.W. Mr. Thos. 
Browett, joint managing director, is in charge of the London office, 


BANKRUPTOIES, LIQUIDATIONS, &c. 
The Universal Electrical Advertising Syndicate (Ltd.) is to be 


wound up voluntarily, and Mr. T. G. Mellora, King John’s Chambers, 
Nottingham, is liquidator. 


A second and final dividend (9$d.) will be payable on 30th inst. 
or any subsequent Wednesday, between ten and one, at Messers 
Pratt, Norton and Со, 9, Old Jewry-chambers, E.C., in the failure 
of S. G. Trehearne and A. Н. Crump (trading as Trehearne, Son 
and Crump), electrical engineers &c., 155, Fenchurch-street, 
London, E.C. 

Winding-up Petition —A petition for the winding-up of the 
River Plate Electric Light and Traction Co. (Ltd.), will be heard 
in the High Court on 30th inst. 


Businesses for Disposal.— An electric lighting business in a town 
on the north-east coast is advertised for sale in another column. 
An electrical engineering business is advertised for sale in another 


column. The works are conveniently situated within 10 minutes 
of London. 


For Sale.—A leasehold factury and about four acres of land, 
situated in Essex, and about 12 miles from London, together with 
tools and plant and surplus stock, are offered for sale by private 
tender. Further particulars are set out in an advertisement. 
Tendera must be sent (by June 19) to Messrs. Sydney Lee, and Co. 
(Ltd.), 9, Furnival-street, Holborn, London, E.C., from whom forms 
of tender and conditions of cale may be obtained. 


„Simplex Steel Conduit System.— A neat pamphlet setting 
out a list of some of the more important electric lighting instal- 
lations where the Simplex Steel Conduit Co.’s system has been 
adopted during 1898-1900 is issued, and gives some idea of the extent 
to which this company's system has been employed in work ofa very 
varying character. The pamphlet chiefly consists of testimonials 
from those who have installed and those who have used these fittings, 
and are all of a very satisfactory character. 


Electrical Accessories Catalogue.—Messrs, D. H. Bonnella and 
Son (Ltd.), of 58 and 60, Mortimer-street, London, W., have ju t issued 
a useful price list of electric bells and accessories, and sections L and T 
of their main catalogue of electric light accessories and telephones 
and accesories respectively. These lists are very fully illustrated, 
and can be profitably consulted for a large variety of apparatus and 
sundries for use іп electric lighting work, medical electricity, 
domestic appliances, telephone installations (public and private), &c. 
Messrs. Bonnella and Son are actual makers, and have old-established 
works at 43, Kirby-street, Hatton-gardep, London. 


Telephone and Bell Catalogue.— We have received from the 
International Electric Co., 55, Redcross-street, E.C., a copy of the 
fourteenth edition of their catalogue of bell and telephone material. 
The firm makes a speciality of this class of supplies, and the new 
edition includes almost every conceivable piece of apparatus from 
the ordinary push and “baby” bell to multiple telephone switch- 
boards. At the end of the book is an excellent collection of diagrams 
showing how the various apparatus should be connected. 


Westinghouse Plant.—The British Westinghouse Co. 's circular 
No. 1,027 deals with the Westinghouse incandescent street lighting 
system, and illustrates the street light shunt coil. Claim is made 
that the entire system operates with high efficiency, and that the 
percente of current required to keep the shunt coils magnetised is 
very small. 

B. T. H. Plant.—Pamphlet No. 63 issued by the British Thomson- 
Houston Co. describes and illustrates direct-connected continuous- 
current lighting generators. The L type form of generator is dealt 
with. Pamphlet No. 64 describes this company’s alternating current 
fan motor, of which several sizes are iNustrated. 


Dick, Kerr and Co.’s Plant —Circulara Nos. 102 and 103, issued 
by Messrs, Dick, Kerr and Co. (Ltd.), treat of Top-seat, single-deck 
motor cars" and New rolling stock for the Waterloo and C. t) 
Railway” respectively. Both pamphlets are well illustrated, No. 102 
showing rome excellent examples of cara as used on the Liverpool, 
Bolton, Potteries, Blackpool and Fleetwood, and other lines. 


Exports of Electrical Apparatus and Material.—Thefollowiug 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 16 to 
May 22, with the ports of destination :— 

Africa —Alexandria, £35; Cape Town, £4,374 (including £4,103 tele- 
graph material) ; Chinde, £864 (telegraph material) ; Durban, £245 ; East 
London, £9. Argentina—Buenos Ayres, £860. <Australasia—Christ- 
church, £11; Lyttleton, £145; Melbourne, £580; Sydney, £514; 
Wellington, £568 (including £500 telegraph cable). Azorce—£330,629 
(telegraph material and apparatus). Brasil Rio Janeiro, £1,487 (telegraph 
material). Canada—Halifax, £51 (telegraph paper); Montreal, £80. 
Ceylon Colombo, £10. Colombia—Santoa, 9139 (telegraph material). 
France —Rouen, £50. Germany—Hamburg, £335 (telegraph material). 
Holland — Amsterdam, £300 ; Rotterdam, £45. Hong Kong, £21. India— 
Bombay, £40 ; Calcutta, £216. — Russia— Riga, £64 (telegraph material) ; 
St. Petersburg, £41. Siam—Bangkok, £85. Spain—Bilbao, £1,550 
(telegraph cable); Mazagan, £80; Vigo, £179 (telegraph apparatus). 
Straits Settlements—Singapore, £170 (including £65 telegraph material). 
„ against £11,076 for eight days last year (May 17 to 
May 24). 


THE ELECTRICIAN, MAY 25, 1900. 


199 


COMPANIES MEETINGS AND REPORTS. 


British Aluminium Co. (Ltd.). 


The fifth ordinary general meeting was held yesterday, Mr. R. W. 
W ALLACE, Q.C., presiding. 

The CHAIRMAN said that a few years ago aluminium was a curiosity, 
but it had now become one of the moet useful metals in the arts. It had 
been difficult for the company’s travellers to induce manufacturers to use 
aluminium as fast as the directors would like. During the 24 
years the company had been in a diviaend-earning capacity they had 
had 14,000 different orders. Most of these, however, were only for small 
quantities of metal for trial purposes. So far the company had not 
derived any great financial benefit from Government orders. In Germany 
balf the output of the Neubasen Co. went to the Government, and he had 
no doubt that, in a short time, the eame state of things would prevail in 
this country. Aluminium had been utilized for the balloon equipment in 
South Africa, and the inetal had also been utilised in connection with the 
field telegraph and field telephone, The Boers had been before us in 
this matter. A considerable quantity of aluminium was ordered by 
them from Germany, and had found its way into their equipments. 
In the navy more had been done as regarded the use of this metal. 
After complaining that the railway companies insisted on treating 
a'uminium as a precious metal, and charging for its tariff accordingly, 
he eaid that so far the company had earned 20 per cent. of the 35 per 
cent. due to December 31 on the cumulative preference shares. They 
had been working more for the future than for the present. 

Lord KELVIN said that if the same rate of progress that had been made 
was continued a very great future in the way of practical success would 
be secured to the company. The question of water-power, in which they 
were so largely interested, was one of supreme importance now in view of 
the great increase in the price of coal. The price of coal would it was 
hoped fall somewhat before long, but that it must go on increasing on the 
whole from year to year seemed quite certain, when it was considered 
that the total quantity of coal all over tke world was limited. 

The directors’ report was adopted. 

It was afterwards agreed to increase the capital to £400,000 by the 
creation of 10,000 new cumulative preference shares of £10 eacb, to rank 
for dividend in priority to the existing preference shares. Only 5,000 
of the new shares will at present be issued. 


Callender’s Cable and Construction Co. (Ltd.). 


The fourth annual general meeting was held yesterday (Thursday) under 
the presidency of Mr. HENRY DRAKE. 

The SECRETARY (Mr. H. A. Manning) baving read tbe notice calling 
the meeting, 

The CHAIRMAN said he hoped the shareholders would consider the 
statement submitted by the directors satisfactory in view of the 
difficulties against which the company had had to contend during the 
past year. "There had been a rise in tlie price of practically all 
the materials used at the factory, and in the opinion of the 
directors the result produced reflected great credit on the skill 
and ability of their managing director. Dealing with the balance- 
sheet, he said the buildings, machinery and plant now atood 
after allowing £5,000 written off for depreciation this year—at £183,000, 
agaiost £135,000 in the previous balance-sheet. This had been necessi- 
tated by the increase in the businees. The item of cable-drums stood at 
£9,800, against £4,800 a year ago, and this increase waa also owing to the 
ex ion of the business, The stock in hand amounted to £69,000, against 
£45,000. The item of “ expenditure on contracts in course of execution, 
including materials and plant,” figured for £68,000, against £42,000, and 
sundry debtorsat £290,000, against £172,000. Thecash was£11,000, against 
£21,000, and shares in other companies amounted to £7,500, against £5,€00. 
The directors always endeavoured to keep this item down as low as possible, 
but now and again they were obliged to take a few shares in order to 
secure contracts. On the other side the only important items were bills 
payable £142,955, and trade creditors and other liabilities £80,000 
(together £223,000), compared with £119,000 in the previous balance- 
sheet, Sundry debtors, on the other side of the account, showed 
an increase of £118,000. In tbe profit and low account, the manu- 
facturing profit appeared at £64,000 against £59,000 ; and after paying 
all expenses, including the repair and maintenance of the plant and 
the removal of the machinery to the new factory, a balance was carried 
down of £41,966, out of which interest on debentures, dividend on 
preference shares, and interest on new ordinary shares had been paid ; 
£5,000 had been appropriated to depreciation of plant and machinery, and 
a balance was left of £33,221. Out of this the directors propose to 
pay a dividend to the holders of the original ordinary shares at the rate 
of 10 per cent. per annum, clear of tax, or 108. per share, and a bonus of 5s. 
а share; and after adding £10,000 to reserve, £8,221 would remain to 
be carried forward. The reserve fund, with this addition, would 
stand at £73,881, which was а very satisfactory figure; and the return 
upon the ordinary shares would be 15 per cent., or the same as was paid 
in 1898, With reference to the issue of new preference shares, the com- 
pany's business had increased very largely. Last year the directors 
issued 10,000 ordinary shares of £5 eacb at a premium of £5 а 
ehare, producing £100,000, and the shareholders might naturally suppose 
that this would have lasted a considerable time. He would, however, 
show them where the amount had gone. The increase in the property had 
been £47,600, on cable drums £5,000, on stock £26,000, in expenditure on 
contracts £26,000, and in debentures £118,000. These items amounted 


together to £222,000. On the other hand, there had been a diminution 
in the cash of £10,000, and the increase in the item of creditors was 
£104,000, being together £114,000, and leaving a balance of £108,000. 
They were, therefore, in this way really at the present time £8,000 
worse off than they were a year ago. The issue of the new preference 
shares would be made as soon as the arrangements could be completed, 
and would be offered pro rata to the existing ordinary and preference share- 
holdere. He moved the adoption of the report and balance-sheet. 

Lieut.-Col. G. A. ELLIOTT seconded the motion, which was crrried 
unanimously, and the dividend and bonus mentioned were afterwards 
approved. 

r. T. О. CALLENDER endorsed tbe remarks of the Chairman as 
to the difficulties they had had to contend with during the year, and said 
that they had had more than their sbare of the work that was going, 
and had no reason to complain of tbe prices obtained under their con- 
tracts. They had over 150 contracts in hand, and several of their 
departments had to be run day and night. He thought the prospects 
of the compeny for & continuance of the good business they were at 
present having were favourable, and he believed that 1900 would turn out 
to be another excellent year. 

À vote of thanks terminated the proceedings. 


West India and Panama Telegraph Co. (Ltd.) 


‘The report of the directors for the half-year ended December 31st last 
states that the amount to credit; of revenue is £22,643. 14s. 7d., against 
£51,937. 16e. 7d. for the corresponding half-year of 1898, and the expenses 
have been £21,432. 13s. 3d. against £24,443. 15e. 6d., leaving a balance of 
£1,211. 1s. 4d. The revenue for the corresponding period of 1898 was 
abnormally large in consequence of the Spanish-American war. Since the 
conclusion of the war the traffic has resumed ite normal character, and 
owing to its being carried at lower rates than formerly, and there 
being no compensating increase of business, the company is now feel- 
ing the full effecta of the reductions made in the message tariffs. Notwith- 
standing the reduced rates, coupled with the efforts which it was under- 
stood Her Majesty's Government were making to stimulate the trade and 
enterprise of the West Indies, the result of the half- year's working is most 
discouraging. To this amount of £1,211. 1s. 4d. there is to be added 
£3,021. 8s. 2d. interest on investments, which has been credited to revenue 
instead of to reserve аз heretofore, making, with £379. 14s. 2d. brought for- 
ward, £4,612. 3s. 8d. to credit of revenue. As it requires £11,769. 123. 
to pay the half-yearly dividends on the first and second preference sharea, 
the amount available is insufficient by £7,157. 8s. 4d. The directors, 
therefore, recommend the payment of dividends by drawing on the reserve 
fuud, and also that a dividend of 1s. per sbare (free of tax) be peid on the 
ordinary shares. £12,000 has consequently been transferred from reserve, 
leaving £279. 6e. 8d. to be carried forward. 

Notwithstanding the reductions of tariff made by the company, the 
colony of Barbados has reduced its subsidy from £2,500 to £1, for the 
current year. The directors regretfully express the opinion that low rates 
for West Indian telegraphic communications cannot be maintained without 
the financial assistance of the Government. In view of the discouraging 
circumstances they have, therefore, recently addressed the Secretary of 
State for the Colonies, pointing out the present position of the company 
and asking for Imperial aid, without which, it appears to the board, the 
maintenance of the telegraphic communications of the West Indies, in the 
interests of commerce of Her Majesty’s Government and the Colonies, will 
be imperilled. A reply from the Colonial Office is anxiously awaited. 


Castner-Kellner Alkali Co. (Ltd.). 


The report of the directors for the year to March 31, 1900, states that 
the result of the trading is a gross profit of £59,486. 13s. 5d., out of which 
£11,273. 6s. 7d. has been expended in repairs, renewals and special 
improvements of the working plant, which is in a very efficient condition. 
The net profit is £45,398. 7s. Id., which, with £5,341. 17s. 1d. brought 
forward, makes £50,740. 4s. 4d. An interim dividend at the rate of 8 per 
cent. per annum has been paid for the six months to Sept. 50 last, amount- 
ing to £12,000, and debenture and loan interest £6,694. 9s, 2d. has been 
paid, leaving an available balance of £352,045. 158. 2d. The directors 
recommend a further dividénd at the rate of 8 per cent. per annum for 
the six months to March 31, and to write off £6,217. 17s. 6d., the expenses 
of the debenture issue ; to appropriate £10,000 to depreciation reserve ; 
and to carry forward £3,767. 17s. 8d. 

The company’s process is working very ratisfactorily, and experience 
has enabled it to be improved in important features which strengthen the 
position of the company, apart from the protection afforded by the patents, 


CALCUTTA ELECTRIC SUPPLY CORPORATION (LTD.)—In moviog the 
adoption of the directors’ report at the annual meeting recently, the 
chairman (Col. A. J Filgate) said the company's progress at first was slow. 
Owing to various difficulties, chiefly in getting material from England, 
they could not get their mains laid so fast as they had intended. They 
were not able to find room for overhead mains in some of the streets occu- 
pied by the Government telegraph and telephone wires, and had to change 
the proposed routes or to place the mains underground. From the date of 
starting the works to Dec. 31 they had sold 54,897 units of current, but 
from Jan. 1 to 13th ult. they had sold 74,673 units. The municipality had 
not yet come to any decision in regard to public lighting, but the matter 
was under consideration, as was also the question of lighting Fort William. 
A great demand for electrically-propelled. fans had sprung up, The large 
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difference which occurred in the eale of electric current between the winter 
and summer months in the case of electricity undertakings in Great Britain 
would not occur in Calcutta; indeed, it seemed probable that when the 
supply of fans came up to the demand the sale of current during summer 
would equal, if not exceed, that of the winter. The greater proportion of 
their consumers were located in the European quarter of the city, but they 
had a demand from native gentlemen, and they would have to keep on 
extending their mains to a considerable extent within the area of their 
original concession. They would soon have to provide additional generating 
plant, and either to increase the size of their station or to construct another 
in a different locality. The total commitments of the company at present 
amounted to about £108,0C0. Ав the directors contemplated further 
expenditure at an early date to deal with the extended area and to meet 
the increasing demand, they had decided to ask the shareholders to sanction 
an increase of capital from £100,000 to £200,000. Their licence had been 
extended to 42 years, the municipality having the right to purchase at the 
end of the 42 years, and at intervals of 10 years thereafter, at its then 
existing value, and the company were to pay a rent of one rupec a year for 
every pole erected in Calcutta. As there seemed a probability that a 
demand for electricity in other large cities and towns in India would 
shortly arise, the board had commenced negotiations in some quarters 
with a view of extending the scope of the company's operations. The 
report was adopted and a resolution passed increasing the capital of the 
company by the issue of 20,000 additional £5 shares, the new shares to be 
issued at such times and on such terms and conditions as the directors 
might think fit. 


ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL CO. (LTD.)— 
The annual meeting of this company was held recently when the chair- 
man (Mr. J. MicFarlan) said that during the year they had issued £15,000 
debenture stock in order to provide for the increased value of the copper 
stock of the “ Metall" Co. caused by the great rise in the price of 
raw material, and to carry out further extensions at the factory to cope 
with the greatly increased demand for the products of the company. They 
also issued preference shares, bringing the total amount to £50,000. Mr. 
Preschlin, the manager in Germany, had invented a joint for high-pressure 
copper tubes, and a considerable amount had been expended in testing the 
joint, in order to prove its value to the Board of Trade in England. "These 
tests, by Mesra. D. Kirkaldy and Co., had given most satisfactory results, 
and they were now engaged in putting the joint before usera in England. 
They had hoped that the result of the past year would have been suffi. 
ciently good to enable them to convert their 8 per cent. debenture stock 
into 55 or 6 per cent. stock, but as things had turned out, they would not 
be justified in making the experiment. The “Metall” Co. had expended 
55,500 on additions to land, buildings and water power, and £6,000 was 
expended on machinery, tools and factory appliances. Unfortunately the 
great demand in Germany for engineering goods precluded the delivery, 
until late in the summer, of certain parts which had to be made on the 
spot, and so they did not obtain the power they anticipated during the dry 
season. During the year, the sales showed a considerable increase, but 
both wages aud stores increased out of proportion to the trade done. It 
was estimated that the trading profit would amount to over £21,000 
whereas it amounted to £18,200 only. The working of the past year had, 
notwithstanding the difficulties encountered, given considerable cause for 
congratulation. The coatract with the German Government expired in 
March last and had been continued for another year at the same prices, 
and they had all the principal users of copper goods on their books. The 
actual profit made in 1898 hy the ‘‘ Metall" Co. was £5,193, and in 1899 
£6,310, and the current year's working should show a much better profit. 
They were exhibiting at the Paris Exhibition. It was not at first intended 
to do so, but they were approached by the Government, who stated that 
they would be prepared to pay the cost of the site, &c., and that it was 
their wish that the company should exhibit if possible. The dividend of 
51 per cent. on the preference shares for the past year was then approved 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— e) 


BABCOCK AND WILCOX (LTD.)—This company was registered on 
April 30, with a capital of £630,006 in £1 shares, to acquire the business 
of Babcock aud Wilcox (Ltd.), and to develop and extend the same, to con- 
struct, maintaiv, and work rail and tram roads, to carry on general 
business of an electric light and power company, &c. The first directora 
are J. Dewrance, A. T, Simpson. Sir W. Arrol, W. J. P. Moore, C. A. Kuight, 
J. H. Rosenthal, and F. G. Biurne. 


INGLETON WATER POWER CO. (LTD.)—This company was registered 
оп May 14, with a capital of £7,000 in £1 shares, to take over the business 
of the Ingleton Carbide Co., and to carry on the business of calcium carbide 
manufacturers, &c. 


INTERNATIONAL ELECTRIC TRACTION AND POWER SYNDICATE (LTD.) 
—This company was registered on May 16, with a capital of £25,000 in £10 
shares, to carry on the business of railway and other waggon, carriage, and 
vehicle manufacturers, electrical and mechanical engineers, suppliers of 
electricity for motive power and other purposes, &c. The subscribers are 
R. Le Neve Foster, T. Pollock (engineer), J. P. Bedaon, M.LC.E., W. G. 
Rhodes, M.I.E.E., C. J. Hall, R. D. Cohen, and T. Harrie. 


McALPINE’S ELECTRICAL CO. (LTD.)—This company was registered in 
Edinburgh on May 13, with a capital of £5,000 in £10 shares, to take over 
the business carried on by H. McAlpine and Co., at 248, Hope-street, 
Glasgow, and to carry on the business of electrical engineers, &c. The 


subscribers are: H. McAlpine, electrical engineer; John Dewar, electrical 
engineer; J. Paterson, A. McOnish, J. Dewar, printer; A. Macallan, 
J. Findlay. The first directors are : — Hugh McAlpine and John Dewar. 


MIDLAND ELECTRIC CORPORATION (1900) (LTD.)—This company was 
registered on May 15, with a capital of £200,000 in £1 shares, to enter into 
an agreement with the British Insulated Wire Co. (Ltd.), to promote the 
development of the business of the Midland Electric Corporation for Power 
Distribution (Ltd.), and to carry on the business of electricians, electrical 
and general engineers, suppliers of electricity for the purposes of light, heat, 
and motive power, &c. The subscribers are W. M. M. Forwood, A. E. 
Haptie, C. O. Grindrod, F. W. Lintern, T. M. Watters, J. A. Bland, and 
E. R. Williams. 


MONARCH MOTOR CO. (LTD.) —This company was registered on May 10, 
with a capital of £250,000 in £1 shares, to carry on business as electricians 
and electrical engineers, as importera and exporters, manufacturers of and 
dealers in motors, &c. 


NORTH WALES AND DISTRICT LIGHT RAILWAY AND ELECTRIC POWER 
SYNDICATE (LTD.)—Tbis company was registered on May 2, with a 
capital of £1,200, in £100 shares, to carry on the business of electrical 
and general engineers and the business of an electric traction company; 
to supply electricity for light, heat, and power, aud to equip and 
maintain telephone and telegraph systems, railways, tramways, &c. The 
subscribers are J. Wolstenholme, J. Royle, E. Hague, F. F. Bennett (engi- 
neer), W. T. Pressland (engineer), W. Н. Davies, and В, D. Beever. 

ВТ. STEPHEN’S ELECTRICAL SYNDICATE (LTD.)—This company wa: 
recistered on April 30, with a capital of £8,000, in £1 shares, to acquire 
the business carried on by Mr.J. E. Taylor at Shepherd’s Bush, and to carry 
on the business of electrical, hydraulic, and general engineers, &c. The 
subecribers are E. Buchholtz (electrical engineer), J. E. Taylor (electrical 
engineer), E. S. Templeton (civil engineer), H. G. Well (engineer), G. 
Kichberg (engineer), W. J. Chapman (engineer), and F. Smith. 
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CITY NOTES. 


Ed 


MEMORANDA.—Bank rate 5} per cent. (May 24, 1900). Price of 
silver 27 ad. per oz. (May 24). Consols (23 per cent.) 1011—101j for 
money, 101,4, —101 ү; for account; 24 per cent. 98]—98! (May 24). Stock 
Exchange Settling Day : Consols, June 1 ; Stocks and Shares Continuation 
Days, May 29 and June 12; Ticket Days, May 30 and June 15; Pay 
Days, May 31 and June 14 ; Mining Share Carry-over Days, May 28 and 
June 11. 


BRITISH ELECTRIC PLANT CO. (LTD.) Subscriptions have been invited 
this week to an issue of £75,000 in shares of £10 each in this company, 
which has been formed witha capital of £100,000. The managing director 
is Mr. Wilfred L. Spence, and the registered offices of the company 154, 
St. Vincent-street, Glasgow. The company is formed to carry on works 
in Scotland for the manufacture of electrical engineering plant of all kinds, 
and t» carry on an electricity bulk supply busineas worked in conjunction 
with its own electric lighting and power plant. It is claimed that the 
district in which the company's operations will be conducted affords 
exceptional opportunities for the purposes of the company, which holde 
a provisional contract with the Alloa Commissioners for the supply of 
electric current in bulk for lighting and other purposes for 14 years, and 
thereafter for successive periods of seven years. It is stated that the 
directors of the company, all practical men, have subscribed for one-third 
of the present issue of shares ; that no promotion money is paid ; that there 
are no vendor's shares ; and that none of the shares will be underwritten. 
The agreements entered into are all fully set out in the prospectus, and 
there is no waiver clause. The list closed on the 23rd inst. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.) —At a meeting last week the resolutions increasing the capital (sc 
our issue of 27th ult.) were confirmed. 


HAMPSTEAD ELECTRIC SUPPLY CO. (LTD.)—Investora are again 
cautioned against respondiog to the invitation of Sims, Newman and Co., 
a firm of stock and share pushera who are hawking the shares of the above 
company, and informing all and sundry that the prospects for these shares 
are favourable. It will be remembered that at the last meeting of the 
company the dividend on the 5 per cent. cumulative preference shares was 
passed, and of course no dividend was paid on the ordinary sbares. The 
shares, both preference and ordinary, may well be left to local purchasers, 
who are best acquainted with the outlook for this * investment." 


ISLE OF MAN TRAMWAYS AND ELECTRIC POWER Co. (LTD.) —Meesrs. 
Turquand, Younga and Co. have issued their report on the financial 
position of this company. They are of opinion that since 1894 dividends, 
amounting to £15,645, have been paid otherwise than out of profits. 
Various items debited to capital should properly be charged to revenue, 
and items credited to revenue are transferred to credit of purchase account. 
The absence of title to shares valued at £2,000 in the Snsefell Mountain 
Railway is mentioned; outstanding claims hitherto disputed by the com- 
pany are also referred to, and criticisms are made on the insufficient 
accounts kept. On the separate undertaking of the Laxey-Ramsey section 
the outstanding liabilities are placed at £48,000, and the net revenue 
account shows & loss of £434 in 1898 and £402 in 1899. 

MELDRUM BROS. (LTD.)—Subscriptions are being invited for 50,000 
54 per cent. cumulative £1 preference shares. 


OSWESTRY ELEOTRIC LIGHTING AND POWER CO. (LTD.)--The annual 
meting was held recently. The directors’ report stated that the gross 


THE ELECTRICIAN, MAY 25, 1900. 


201. 


profit for 1899 amounted to £318. 8s. 2d., which, with £8. Os. Id. from 
1898, left an available balance of £326. 8s. 5d. Besides providing for 
depreciation, £60 has been added to reserve, which is being charged with 
the cost of renewal and extension of battery, and £12. Os. 4d. has been 
written off preliminary expenses, leaving a net d. visable balance of 
£254. 7s. 11d. А dividend at the rate of 4 per cent. is recommended, and 
£20. 9з. 2d. carried forward. 


REUTER'8 TELEGRAM CO. (LTD.)—The directors’ report states that the 
amount available for distribution for the year ended Dec. 51 last, after pay- 
ment of current chargee, is £8,304. 53. 5d., including £29. 58. from last 
account. Ап interim dividend of 24 per cent. was paid in October, and 
the directors now declare a dividend of 4s. per share (24 per cent.), making 
& total distribution, tax free, of 5 per cent. for the year. "This will absorb 


THAMES IRONWORES, SHIPBUILDING AND ENGINEERING OO. (LTD.)— 
During the week this company made an issue of 100,000 “B” 6 per cent. 
cumulative preference shares. 

WESTERN TELEGRAPH CO.—An interim dividend of 33. per share (at 
the rate of 6 per cent. per annum), free of tax, for the quarter ended 
March 31 has been declared payable June 22. The transfer books will be 
clesed from June 15 to June 21 inclusive. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.)—At a meet- 
ing on Monday the resolutions passed at the meeting on April 11 (reported 
in our issue of April 13) were confirmed. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


£4,944. 16s. 8d.. and after adding £3,000 to reserve the balance 3 No. | AGGREGATE, 
(£309. 8s. 7d.) is to be carried forward. Line. eda | Е oe. | 9t 150 
RUSTON, PROCTOR AND Co. (LTD.) — The directors’ report for the year 4 Amount 
to March 31 states that the profit was £48,159. Deducting depreciation | | 
of buildings, plant and machinery, &c. (£9, 254), directors’ remuneration | , 1900 £ £ | £ £ 
(£1,200), and debenture interest (£10,469), there remains (including | "Birmingham Tramways| May 19 | 4,610 + 426) 19 82,169 + 4,414 
£1,479 brought forward) £28,615, and the directors propose a dividend of | Blackpool Corporation.. , 17 270+ 49) 7 | 2,462 + 516 
142, per share (7 per cent. for year) £17,500 ; to equalisation of dividends Blackpool and Fleetwood » 19 526|+ 202] 20; 5,110 + 63 
account, £10,000, carried forward £1,115. The directors consider that, | Bradford Corporation., 20 | 4551+ 118) 7 3,143 + 744 
in view of the development of the company’s business the capital should „Brisbane Trams ......... Apl. 4 | 1,660 + 310 1 1,660 + 310 
be nee to £350,000 by the creation of 10,000 additional shares of 5 eem : Carriage pur 2 2280 n D a ee H 105 
£10 each. uenos Belgrano; Ap | , , 
STOCK EXCHANGE NOTICES.— The Stock Exchange Committee has | City & 80 y alu ag) ol e Gas 
appointed the Soth inst. a special settling day in the further issue of Dublin United. ” 18 3 300 ＋ 319 20 64.516 
2150, O0C0 5 per cent. perpetual debenture stock of the British Electric Dublin Southern Dist... ” 18 | 759 + 15 20 15651 + 135,086 
Traction Co. (Ltd.), and has ordered the same, together with the further *Glas Ciorsor&tion "prd 19 | 9.714 4 1005 n 
issue of 5,0С0 £10 fully-paid shares (Nos. 12,001 to 15,C00) of the Blackpool "Liver a 1 8095 ratio i |” 12 | 71061+ 493 “ig 131, "461 4 16, 57 
and Ncet io Tramroad Co. to be quoted in the official list. Application Li 8 90 EAD ead Riv. " 90 1476 + 81 20 28, 298 + 1 205 
has also been made to the committee to appoint a special settling day in, *She e 814 Tramwa Y| » 20 2'204 + 887| 90 38, 681 +13, "19 
and to grant a quotation to the provisional certificate for £100,000 5 per “Sou th Staffs. T gus ” 18] 5651 55 20 125 929 + 619 
cent. second debenture stock of the Edison and Swan United Electric Light = дазы NEL, : 
Co. ( Ltd. ). * Partly electrical. 
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p о 5 Wise sesece anuary 000005 eee 
10 tos | ФАЈЛЫ eee eee 6900000000 200 090600 Фооооое see eee өөө 606 eee 
le,: 100 | iX | De per Seni. Debeaturee . шю | ow ю в |7220 8040 с ан 
720 | Stock 16, Anglo.American .................. ee . . . . . e . . 6e one 62 $5 63 85 5 12 8 | Feb., May, Aug., Nov. ane - 
640 Stock 80/0 У Preferred. „соает ове бо е генез ненен акаа 114 115 114} 1154 5 4 5 " 30 1173 1141 
60 | Btook | 97 Do. Deferred .................... OHNE 14 14 131 14 9 96 T lre 18;‹ 
,900 | . $100 $14 Commercial Cable Capital Stock. . . .. . 166 175 166 175 411 5 Jan., Apr., July, Oct. mS i 
81,589,496 | Stock 4% % Do. 4 per Oent. Debenture Stock ............... -. 103 104 102 10+ 817 0 š , 163i 1024 
16,000 10 6/0 Gabe: Submarine Ordinary .............................. x F 9} 7 8i 8 4 8 | February and August " 7 
6,000 10 10/0 A 10 per Oent . . xd| 18 194 1; 18 511 1 s в 17 17 
reer : 2d Direct 8 19 d r ш „ ; i : 15 : H 0 April and October...... "^ ove 
» е umulative referen: 00009 9, eee eee 
230,000 80 2 Do. 4h nae Cent. Debentures ........................ 101% 1067 1017 1057 4 5 9 | January and July. T€ 
60,710 13 y Dor ш mech dn dedu ЖРТ 1035 105 1007 is н 16 0 180. Apr, July, Oot. 111; 11; 
2120 ( irect es ndia e & oj — un eee еее 
£4,000 Stock st C! ³˙¹⸗i изе егез 150 135 180 155 410 4 Jan., Apr., July, Oct. | 153] 151 
21,826,888 | Stock aye Do. 8 per Cent. Preference Stock ............... 98 101 98 101 39 3 9? 98 
8 Рок 3 5 i Do. K 4 per Cent. Mort. Deb. Stock (red.) — Hr ES at 110 { : i May and November .. 116 "us 
Д tern * "—————— 0 64 W Ц , 
Btock 4% “Do. per Cent. Debenture Stock .................. un ust i 117 8 9 2 obraary and digas 112$ 112 
20, 7 199 55 * ре А 7 (Austin Gov. Sab.) Deb., nd (reg.) 100 103 10) 108 1 А - January and July. $e - 
226, 0 еоеведоеооооовеоеоов гов „eee eee eee fos 006 
48300,000 100 4% ostern = 8. African 4% Mort. Deb., 1909............ 100 103 100 103 3 18 5 February and August 1013 ќаб 
£200,000 25 4% Do.  4per Cent. Mauritius Sub. bebe ise ..| 1007 103% 109% 1037 817 8 | May and November. 101 "T 
1207045 10 30 Globe Telegraph — тав ре ише ] 180 + i 15 A i: : Jan., Apr., July, Oot. 1j 3 
Orenoe .................••‹•...,• ^ 
150,000 10 | 150 | Great Northern of Copenhagen . . sorot 32 81 32 84 $13 6 | January and July. 3i io 
CB EE i ыр и Е Нани И E 
uropeae·e nn 66 6 е - 
100,000 100 6% | London Platino-Brazilian 6 рег Cent. Debs., 1904 ...| 105 103 105 108 511 7 | Maroh and September 1053 -— 
630,000 100 40 Pao & European Tel. 4% Guar. Debs. (red.) AM | 103 1 10% i : a 1 A опе ки. 5 P 7 | oe 
E £100 Cert.) 6X Submarine Cables Trüsi ttn 124 125 зу з) 413 0 ber arth Tab fis ee) ee 
-— t African Telegraph ....................................... Decem ay... TD eve 
gi o u^ 5% л A. por r Cant. Debentares (red.) РА 2 100" "i 100 6.0.2 | March and Septem . 
Т est t *000090»000960220000000092200902006 85090509 2 eee °з 
4150, 000 100 4 * Do. AT Cont. Debentures ........................ 1007 103 100 103 81i 7 | January and Jul i e —. 
88,321 10 West India and Panama ................................... pad of 1 1 1 " May and November... 1 б 
nw 19 60 ро. 6 per Сеп, m 5 паса анаа - - 4 ot Е К. 4 „ » 9] - 
280,00 100 ix . Do б рег Cent. Deben 5 106 107 104 107 413 6 | January and July 105 = 
289, 731] Stock 4 Western & Brasilia 4 per Oent.Debenture Stock ... 102 106 103 105 817 4 | Juneand Decem sss - 
207,980 10 3 | Western Telegraph (late Brasilian Su meds TM 14} 15 141 lt] 41110 | Mar., June, Oct., Deo. 15} 14 
@75,000] 100 5% |° ро. 5 per Cent. Debs. (2nd Series, 1900) . 105 108 105 108 41310 | Juneand a i 
TELEPHONES. | 
44,000 £5 Chili Telephone (fully paid) . . visis 2 3 2 3 4 5 9 August. . . .... . 23 ees 
224,850 10/) 120. Consolidated зе (ур Con. and Мапу. . ; aie Н : wee + | - July . . .... .. ee ere 
— 1 AX Monte Video Торора ошогу E RS i 1 | t : 0 9 Novem сезга ss "m 
420,000] 5 | 30 | Nadonl ee 7 т ga a „ g 4 1 esd Angat] “5 “i 
15,000 10 0 Do. брег Cent. Cumulative lst Preference . 13 18 13 16 400 89 * 107 a 
22000 5 | $6 Do. Sher Gout, Ne- Cnmglacdve ard Pref 5 — 8 „ 3 115 3 c % n 
2,000,090 Stock Bx |" Do. Debenture Stock 84 per Cont. (red. Es 6% ef, ©, „, |8107 Jana acd December .. 9i 97 
68,000 b | x United Biver Pie ris eai. TT 4 M 4 sf INN шу conv и . 
$179,947 | Stock К * Do. брег Cent. Debenture Stook (red.) . 108 106 103 106 | 414 + 55 | ш 
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Present | AMOUNT | LAST Previous price | Bare ran | PER Busrxess Doxx 
: Auoune. ОР гт. | NAME, Wxxx's Paice, Wednesday Скхт. Drvipsxp ров. Юпвїхо Weex 
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6.000 10 100 | Bournemonth and Poole Elec. Supply Ord. ......... ... 11 12 11 1 311 3 өө ыў * 
‚000 10 4/6 Do. 4% per Cent. Cumulative Pref. ............... 10 11 10 11 4 110 ose one "- 
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20,000 10 6/0 Do. 6 per Cent. Camalative Preference .. "T 13 13 13 41) 4 | Marchand September 123 Л 
£200,000| Stock 44% Do. 437 Deb. Stock Certa. ей d) (rel.) . 109 112 109 112 409 ей 1113 lil 
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10,000 5 6 Do. 6 per Cent. lst Prefe ee ронан 7 7 7 7 4 0 0 | January and July. e - 
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0/9} | Castner-Kellner Alkali Co. (fally paid) ................ là 1g 13 18 518 5 ave 1} e" 
Stock 7/9 Do. 44 per Cont. First Mort. D3b. (red.) . % % 92 102 93 102 4 8 3 ove eee -— 
1 0/71 | Chadburn’s Ship Telegraph Ordinary ..... à 50464 úran 1 1 5 6 8 T em — 
1 0/7 Do. 6 per Cent. Camalative Preference ...... .. 1 1 5 6 8 оов - - 
"S 1/92 Orompton ** Co. (Nos. 1 to 82,093) . . 3 4 3 4 410 9 | January and July...... - 
100 5% Do, Cent. Firat Morigage Deb. (red.) .. 19) 103 100 103 419 0 m = - 5 
1 0/1 | Davis ‘and T ins 6 per Cent, Cam. Pref....... ..... i 14 i 1} 56 8 - - - 
5 1/9} Edison and Swan United (“A“ Shares) (£3 paid) .. 2 2k 3 2 7 8 9 | February and August - ves 
5 2/93 Do,  (£$pald) ...... 3} 45 3} 4 613 4 - » 4} = 
Stock y. Do. 4 per Cent. Mortgage "Dab.Stook (red. Yu 93 95 93 95 4 + З |Juneand AL Sd des 914 93} 
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Stock | 4% | Do. per Cant. Mortgage Deb.Stook (red.) .. 110 114 10° 114 $ 13 Ц АЫ, = ^ >а 
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4 Do. ( per Cent. lat Mortgage Dob. (re4.) .. 109 103 10) 10; 817 6 | March and September eve - 
Telegraph Construction and Maintenance ..,.........) 34 31 St 33 411 6 March and July. ove -— 
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Do. брег Count. Camalative reference .. 5] 8 5 6 43 4 ose 5i — 
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Olt э South London Railway Con. “Ordinary 61 61 61 64 213 7 | January and Jaly...... 63 oe 
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Do. Б уы Cant, Perpetual Profaranoe (8a). 119 145 10 145 з 9 о | January and July...... - e^ 
| Do. (1898)... са eae 13/ 13 137 313 8 - ose oes 
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o. Spor Cant, Рге(®гәпоө......................... lp lb 13} 134 811 1 " e et 
Do. Apoc Cant. Dabontare ..... аа бекас 195 197 195 107 315 8 January and. July. b өө 
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ро, "Cant. Preference . EIN ETLE 108 10} 10§ 10} 4 13 0 » M LIII à ... 
Potteries Eleri Traction Ordinary . Abro spies п 12 Чё 12 - — m E 
й Do. брег Cent. Camalativo Preference WES 9 10 9k 104 415 3 | E — ө 
@540,090 Waterloo and City Ordinary ........« sesso sesso me] 200 103 109 10; 218 8 | Janeand Decomber .| 101} - 


* [n calcalating the yleld on this pital; atówano hie been made for acorued interest, bat not for redemption. 


t The London Stock Exchange Committee refuses to quote these. 
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Wx give in another column some account of the lectures 
and debates on submarine telegraphic communication which 
have taken place during the past week at the Society of 
Arts and the Royal United Service Institution. It has 
always been a favourite method with advocates of reduc- 
tions in the charges for cable telegrams—as, for instance, 
Mr. HewNike&. Heaton and Sir Epwarp Sassoon—to add 
together the internal land tariffs of the different States which 
would be transited by a land-line message to any given point, 
and then to base on this total a claim that the rates for sub- 
marine transmission are too high. To say nothing of the 
innocence of the assumption that foreign countries will accept 
for international communication their internal rates, which 
frequently involve a loss, a little more knowledge of the 
subject would show that the great advantages to this country 
of the submarine cable connections cannot be maintained 
Without pecuniary loss at rates approximating at all to those 
of land-lines, even when these lines are highly remunerative, 
— eşe | 

First of all, on a moderate calculation, a land. line system 
abroad, with one wire, costs only one-fourth or one-fifth as 
much as a submarine cable of the same length. Then, the 
maintenance of the former costs much less than the sea 
route, which requires expensive cable-ships stationed at 
various points. Again, when duplication of existing cables 
is necessary, the new section, with constantly rising prices 
for material costs more than the original; whereas an 
additional wire on a land-line would only involve about 


Prick ӨтхРЕМОЕ Оро 
Abroad, 8d., or 16 cents, or Sv., wr. 


one-twentieth the cost of the additional under-sea 

connection. Further, cables are subject electrically to 
what is known as “retardation "; aerial wires are not, and 

can therefore be worked at ten times the speed. In the case 

of long land lines it may be pointed out that, though they are 
interrupted for shorter periods as a rule than submarine 
routes, yet short-interruptions are very much more frequent, 
and certainty of communication is one of the elements vital to- 
the growth of telegraphic traffic to its full capacity. It is 
curious to note that some of those who have urged the great 

importance of cable routes being all-British '" should have 
advocated the use of long land lines, which would pass almost. 
entirely through foreign territories. 


In the issue of the Financial News for May 18 is a 
description of the Riecker electrolytic process for extraction of 
gold from sulphide ores. According to the writer the process 
consists in agitating the ore in a finely divided state with a 
solvent containing sodium chloride and potassium cyanide, 
and at the same time passing a current of electricity through 
the mass of ore and water by means of iron anodes, and 
amalgamated copper cathodes over which mercury is kept 
in constant flow. The coarser particles of pure gold are 
said to be directly amalgamated, while the finer particles and 
the chemically combined gold are dissolved by the cyanide, 
and then electro-chemically deposited upon the cathodes by 
means of the current passing through the cell. The gold 
amalgam obtained upon the cathode plates is stated to be 
exceedingly dense, and able to resist the attrition to which the 
agitation of a large body of ore suspended in water subjects it. 
The cost of treatment amounts to 6s. 8d. per ton, and the 
process is about to receive trial upon an extended scale at the 
South Kalgurli Mine in Western Australia. 


Тневе have been so many similar processes for extracting 
gold invented, tried, and never more heard of, that we wait. 
for further information concerning the trials of the Riecker 
process at Kalgurli before pronouncing any decision upon it. 
That some of the gold can be extracted from ores by such a 
method is well known—that practically all the gold can be 
extracted at a cost which will compete with the methods now 
in use, remains to be proved. In view of the closing paragraph 
of the article in the Financial News, which conveys a gentle 
hint that the shares of the company owning the Riecker 
patents may prove a splendid speculative investment, we should 
like to state that there have been several patents for processes 
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practically identical with the Riecker process granted in 
past years, and that if the latter process is as successful as its 
inventors and owners expect, ihe question of patent validity 
and'priority is certain to arise For the guidance of those 
interested in the subject we may name the processes of 
Edwards (1894), of Danckwardt (1894), and of Hannay 
(1890), as processes which make use of agitators, crushed ore, 
amalgamated cathodes, and an electrolyte of potassium 
cyanide, while the Peletan-Clerici process described by Major- 
Gen. Weszer before the Institution of Electrical Engineers 
in January, 1898, is another process of a similar kind. 


d 


Тнк Daily Mail's proposal of a flotilla of electric launches 
for the Thames river service is eminently feasible. Both 
from an engineering and from a commercial point of view, its 
successful accomplishment is well within the bounds of pos- 
sibility. Indeed, this is a form of locomotion in which the 
secondary battery has many special advantages in competition 
with steam. For а river traffic like that on the Thames а 
frequent and rapid service of boats is essential; it is preferable 
to have a large number of small_boats than a smaller number of 
larger dimensions, because of the nature of the competition with 
the parallel road and rail traffic. Small river launches driven 
by steam are essentially inefficient. Small electric launches, 
capable of carrying, say, from 100 to 150 passengers, are as 
efficient as would be electric launches of much larger dimen- 
sions, and are far more efficient than steam. They would also 
be more manageable than electric launches of larger size. 
The life of storage cells is much greater in river service than 
in road vehicles, as the injury due to mechanical shocks and 
vibration is almost if not quite absent. The only vibration 
the cells might be subjected to would be in moving them into 
and out of the launches for the charging operations, as it 
would probably be found impracticable to charge them in situ. 
Trucks of cells, however, could be conveniently wheeled on 
to the launches at the various stopping places, and the act of 
placing them in position on board could readily be made to 
complete their electrical connection, as is done, for example, 
on the Birmingham battery system. We trust the scheme 
will receive the attention it merits from the London County 


Council. 
— — ’ . Ga o À—Àá 


American Institute of Electrical Engineers.—At the annual 
meeting, held on May 16th, Mr. Carl Hering was elected 
presiden' of the Institute for the forthcoming year. 


German Atlantic Cable.— The laying of the Emden-Fayal 
section of this cable was completed last Saturday. A Reuter 
telegram states that the first experiments made on Wednes- 
day between Emden and Horta, Azores, “were satisfactory 
beyond expectation.” 


. Extension of the City and South London Railway to Clap- 
ham.—It is officially announced that on Whit-Sunday the 
extension of the City and South London Railway, from 
Stockwell to Clapham Common, will be opened, the first 
train running from either terminus at noon. 


Anglo-German Cable.—The German Reichstag on Friday 
last passed the third reading of a supplementary estimate 
providing for the expenditure of 2,000,000 marks on the con- 
struction of a new cable between Germany and England. 
The expense of laying this cable from Borkum to Bacton 

Norfolk) is to be borne equally by the two nations. 


Projected Electrical Exhibition in Vienna.—Iu commemora- 
tion of the twentieth anniversary of the foundation of the 
Austrian Electro-technischer Verein, in 1908 an electrical 
exhibition on a large scale has been planned to be held in 
Vienna. Prof. Karl Schlenk is president of the executive. 

Visit of the Institution of Electrical Engineers to Paris.— 
The Institution of Electrical Engineers will hold an extra- 
ordinary general meeting in Paris on Thursday, August 16th 
t. e., two days before the opening of the International 
Electrical Congress. Particulars of the preliminary arrange- 
ments may now be obtained from thesecretary of the Institution. 


Personal.—Dr. J. Erskine-Murray has left the employment 
of Marconi's Wireless Telegraph Co. (Ltd.). Major Pringle, 
R.E., has been appointed Inspector of Railways under the 
Board of Trade, succeeding the late Col. Sir F. A. Marindin.—— 
The Senate of the Cambridge University have agreed to con- 
fer honorary degrees of the University on Prof. H. Poincaré, 
Prof. S. P. Langley, and the Earl of Rosse, F.R.S. 

Wireless Telegraphy in the Navy.—Experiments on wireless 
telegraphy were carried out last week between the battleships 
„Jupiter and Hannibal" The Hannibal," which was 
under way, clearly read the Jupiter's messages at 20 miles, 
while the ‘‘ Jupiter,” which was stationary, distinctly read the 
* Hannibal's " messages at 82 miles distance in the morning, 
and at 25 miles in the afternoon. 

The Royal Society.—Among the papers down for reading 
yesterday, were :—'* On the Estimation of the Luminosity of 
Coloured Surfaces used for Colour Discs,” by Sir W. de W. 
Abney, F.R.S. ; ** The Sensitiveness of Silver and some other 
Metals to Light," by Major-General Waterhouse, and The 
Crystalline Structure of Metals,” second paper, by Prof. 
Ewing, F. R. S., and W. Rosenhain. 

Physics at Oxford University.—It is understood that an 
appointment will shortly be made to the Wykham Professor. 
ship of Physics to be endowed by New College. A portion of 
the Radcliffe Library will be temporarily utilised as a labora- 
tory for the teaching of electricity. . Merton College has con- 
tributed a sum of £700 towards the cost of fitting up, and £500 
towards maintaining for two years the newelectrical laboratory. 

Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 


Latakia—Cyprus ............... June 21, 1899 .. = 
Cayenne—Pinhieros .......... . Oct. 11,1899 ... — 
Tancier— Tarifa ... Jan. 3, 1900 — 
Paramaribo— Cayenne Feb. 16, 1900 — 
Ceara—Maranham mm Feb. 20, 1900 — 
Para — Marana m Mar. 2, 1900 — 


Móle-St. Nicolas—Cap Haitien Mar. 7, 1900 
Manila — lo По Apri 


May 29, 1900 
e May 20, 1900 — 

Interesting Austrian Electric Railway.— According to the 
Engineer, a funicular railway has been proposed for Trieste, 
to connect the town, which is in a hollow at the foot of the 
Karst, with Opcina. At present, to reach Opcina, which is 
distant from Trieste only 1-28 miles as the crow flies, it 18 
necessary to travel first to Vienna, the line for which makes a 
long detour, and the journey to Opcina takes from one to one 
and a half hours. The line will be narrow-gauge, and 3:1 miles 
long. The steepest portion of the line, the gradient of which 
is 1 in 4, will be laid down on the rack-and-pinion system. 
Six stations are to be provided for the present, and the line 
will be worked on the Abt system by electric power. 

The Capacity of Accumulators.—In a recent number of 
L’ Eclairage Electrique, M. L. Jumau describes some investiga- 
tions which he has carried out on the relation between 
capacity and strength of acid. The experiments were carried 
out on cells of the Faure type. He found that the capacity 
increases at first, and then decreases as the strength of the 
acid is increased, but the concentration which gives a maxt- 
mum rises with the rateof discharge. The same is true of the 
positive and negative plates separately; the maxima, how- 
ever, do not occur at the same values for the concentration, 
the capacity of the negatives falling off with a strong acid. 
The greatest capacity would be found in a cell in which the 
plates were separated, and having strong acid round the 
positives, and dilute acid round the negatives. This being 
impossible in practice, the strength of acid should depend on 


THE ELECTRICIAN, JUNE 1, 1900. 


205 


the rate of working, and the area of the negative plates should 
be greater. 

Electrical Developments in South America. — A corre- 
spondent, writing from Rio de Janeiro, sends us some interest- 
ing particulars of the electrical installation of the city of 
San Paulo, South America. The power is taken from a 
waterfall, situated about 22 miles from the city, giving a fall 
of 71:5 ft., and capable of developing 25,000 m.». Double 
turbines are used, each of 48in. diameter, and with a capacity 
of 8,000 E. P., and these are coupled to three dynamos situated 
at the ends of three totally independent lines running to the 
city. The price to be charged for each 16 c.p. lamp is at the 
rate of 48 reis per hour, this rate being about one-half thai 
previously charged for 10 c.p. gas-burners. The city of St. 
Paulo has about 150,000 inhabitants, and possesses a large 
and complete tramway system worked by mechanical power. 
Coal is imported from England. The installation is the 
work of the San Paulo Railway Light and Power Co., 
formed some little time ago with a capital of $5,000,000. 

Wireless Telegraph Experiments in Germany.—According 
to the Frankfürter Zeitung, successful experiments have recently 
been made at Bremerhaven with the Schifer system of wireless 
telegraphy. An apparatus with a wire 205ft. high has been 
put up for the North German Lloyd at Kaiserhafen, to effeot 
communication between Bremerhaven, the Rothesand light- 
house, Borkum, and the fireship Borkum-Riff. It is hoped 
also to signal successfully between Heligoland and Bremen, 
a distance of nearly 100 miles. The large Lloyd steamers, 
adds our contemporary, are gradually all to be equipped with 
Schafer apparatus, and the steamer “ Seeadler"has been fitted up 
as an instruction ship for the men.—The Berlin correspondent 
of the Daily Chronicle states that the German lightship on the 
Borkum reef, at the mouth of the river Ems, has been 
provided with a set of Marconi apparatus, by means of which 
messages will be exchanged between ships at sea and the land 
telegraph station on Borkum island. A charge of 10d. is to be 
made in addition to the ordinary telegraph charges. 


Paris Exhibition Literature.—M. E. Hospitalier, editor of 
Industrie Electrique, and M. J. A. Montpellier, editor of 
l'Electricien, are, with the collaboration of no less than 38 
well-known engineers and writers on electrotechnical subjecta, 
publishing in 12 to 16 numbers a complete account of 
*PElectricité à l'Exposition de 1900." The delay in the 
completion of the exhibition has resulted in only one number 
having appeared up to the present, but if the remainder attain 
the same standard of excellence and command of detail as 
this one, the publication will not be one of the least valuable 
products of the exhibition. No. 1 is an account of the 
"Organisation et Service Généraux de l'Exposition," and 
gives a full account of the arrangements made and regulations 
for the light and power distribution, transportation, and 
telegraphic and telephonic service. The statistics and 
reprints of regulations are brightened with plans and draw- 
ings, and the compilation affords an admirable book of 
reference. Technical details, such as descriptions of the 
machinery and plant, are reserved for future numbers. The 
work is being published by the firm of Vve. C. Dunod and the 
subscription price of the whole is to be 40fr. 


The Chicago Electric Traction Co.—The Railway and 
Engineering Review, of Chicago, states that this company has 
decided, after careful consideration, on changing the system 
of operation on its lines from the battery to the overhead 
trolley. The length of line originally under the control of this 
company amounted to 21 miles of single track; and this 
during the past year has been increased by six miles. On 
account of the level nature of the track throughout its whole 
length, the conditions were exceptionally favourable for the 
operation of the battery system, and the withdrawal after a 

years’ trial can be only regarded in the nature of a 
reverse. The real reason for this change-over is not that the 
battery system has been found mechanically ineffectual and 
unsatisfactory, but mainly because careful estimation reveals 
the fact that even under the most favourable conditions the 
cost of operation and maintenance is 50 per cent. above that 
of the trolley system. In addition, the battery system is said 
to be unsuited for the operation of branch lines such as are at 


present contemplated on the Chicago system, because all the 
advantages of a centrally located power station for the 
recharging of batteries are then unavailable. 


An Italian Electric Furnace.—The Stassano electric furnace, 
which the Electrical World and Engineer of New York states 
has been tested in an experimental plant of 100 н.р. near 
Rome, is claimed to reduce the cost of producing iron and 
steel about one-third. The apparatus resembles in appear- 
ance a blast furnace of very small size, the heat being 
supplied by an electric arc between carbons entering opposite 
openings at the bottom of the furnace and adjusted b 
hand. Carbonates and oxides are the ores usually treated. 
The former are first roasted, and it is necessary to powder 
all the ores and mix them with such proportion of carbon, 
lime or silica as analysis may show to be necessary for pro- 
ducing the desired quality of metal, and then to form the 
powdered mixtures into bricks with 5 or 10 per cent. of pitch 
under hydraulic pressure. The dried bricks are fed into the 
heated furnace, the treatment then lasting a little more than 
half-an-hour in a test producing a small ingot. The process 
is aided by the combustion of the carbon of the mixture, and 
the electric energy required for each ton of metal is estimated 
at 8,000 н.р. hours. Further experiments are to be made 
with three furnaces of about 500 n.». each, capable of yielding 
about 4,000 tons of metal annually. 


An Electric Lightship.—According to the Electrical Review 
of New York, one of the largest steam-propelled and electric 
lighted lightships ever built is to be used off Cape Hatteras, 
for the purpose of lessening the dangers of navigation off that 
point. For the protection of shipping there is already a 
lighthouse about 1} miles from the extreme point of the cape, 
whose focal plaue is 190ft. above the level of the sea. A few 
miles from the shore are the dreaded Diamond shoals, on 
which vain attempts have been made to erect a lighthouse. 
The lightship, which has been designed to meet the exceptional 
difficulties, is to be 112ft. long, 28ft. 6in. beam, and a depth 
of 14ft. 10in. The dynamos and engines for the electric light 
plant will be located on the main deck, and within the engine 
and boiler casing. There will be two hollow steel masts, 
through which the wiring for the masthead flashlights is to 
run. These lights, three in number on each mast, are to be 
adapted for electricity or for oil-lamps. The electric plant 
will be driven by two non-condensing, double cylinder engines, 
running with 80lb. steam pressure. The vessel will be 
lighted by 80 16 c.p. 100-volt lamps. The masthead cluster, 
59ft. above the water line, will consist of 6 100 с.р. 100-volt 
lamps, to be controlled by an automatic flashing device. In 
addition to a steam-whistle, the lightship will be provided 
with a steam siren, for use in thick and foggy weather. 


Obituary.— We regret to announce the death on Saturday 
last, at the age of 56 years, of Mr. William Johnson, 
until recently the Corporation electrical engineer and manager 
of the Sheffield electric supply works. Mr. Johnson had been 
in ill-health for some time past, but his death will, never- 
theless, come as а surprise and be received with regret by all 
his numerous friends. Under Mr. Johnson’s control the 
system of electric supply at Sheffield was brought to а high 
state of perfection in the face of innumerable difficulties, firstly 
under the Sheffield Electric Light and Power Co., as well as 
after the transference of the undertaking to the Corporation. 
Mr. Johnson was also prominently associated with the 
development of the telephone in this country, having been the 
inventor of a well-known transmitter called after his name, 
besides being largely connected with the establishment of the 
telephone system in Sheffield. 

We have also to record the death, at his residence, Cottenham 
Park, on May 7, of Mr. Frederic Wyles, assistant electrical 
engineer to the London and South Western Railway, Waterloo 
Station, London, at the early age of 89. Mr. Wyles was an 
active member of the Institution of Electrical Engineers, and 
took a deep interest in all matters appertaining to his profes- 
sion. The London and South Western Railway Co. has 
sustained a great loss by the death of a most capable officer, 
and the utmost sympathy is extended to his widow and 
children. At the interment at Wimbledon New Cemetery 
nearly 200 railway men of all grades assembled. 
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Patent Procedure.— The committee to inquire into the 
advisability of some reforms in patent procedure has been 
constituted as follows by the Board of Trade: Sir Edward 
Fry (chairman); Sir Richard Webster, Bart., G.C.M.G. 
(Master of the Rolls); Sir Edward Carson, Q.C., M.P. 
(Solicitor-General); Sir William H. Houldsworth, Bart., 
M.P.; Mr. F. J. S. Hopwood, C.B., C.M.G.; Mr. 6. E. 
Spring-Rice, C.B.; Mr. J. Fletcher Moulton, Q.C., M. P.; 
Col. Thomas W. Harding; Mr. Edward Carpmael; and Mr. 
Herbert Hughes. Mr. Arthur Paget, barrister-at-law, has 
been appointed secretary to the committee. The reference to 
the committee is :— 

While Her Majesty’s Government do not think. it desirable and do not 
propose to establish any general system of examination as to the novelty 
of inventions in respect of which applications for letters patent are made, 
and do not require any inquiry into any such system of examination, the 
committee hereinbefore appointed is to inquire into the working of the 
Patents Acts with reference to the following questions : — 

(1.) Whether any, and, if so, what, additional powers should be given to 
the Patent Office to (a) control, (b) impose conditions on, or (c) otherwise 
limit the issue of letters patent in respect of inventions which are obviously 
old, or which the information recorded in the office shows to have been 
previously protected by letters patent in this country ; 

(2.) Whether any, and, if so, what, amendments are necessary in the 
provisions of Section 22 of the Patents, &c., Act, 1885 ; and 

(5.) Whether the period of seven months’ priority allowed by Section 105 
of that Act to applicants for letters patent under the International 
‘Convention may properly be extended, and, if so, on what conditions. 

Buxton Electricity Works.—The electricity works of the 
Buxton Urban District Council have recently been opened. 
The provisional order was obtained in 1894, but no steps were 
‘taken to give effect to this order until 1898, when Prof. 
A. B. W. Kennedy was invited to report on the system of 
electric supply best suited to the conditions and requirements 
.of the district. Prof. Kennedy advised a three-wire low- 
pressure system of supply, the voltage being about 280 volts. 
A handsome brick building was erected on a site near the gas 
-works, at a cost of £5,000, while the expenditure to date on 

machinery, feeders, mains, lamps, posts, &c., amounted to 
£14,000. The station equipment consists of three Hornsby 
water-tube boilers, capable of evaporating 4, 500lb. of water 
per hour; four Bellis high-speed engines of a total of 
"820 н.р. and direct-coupled to six four-pole Mather and Platt 
continuous-current dynamos, having a total capacity of 
198 kw. For the day load a battery of accumulators has 
“been installed, and contains 260 cells of Tudor type, with a 
capacity of 250 ampere-hours and a maximum discharge rate 
of 100 amperes. The feeding and distributing mains were 
supplied by the Callender Cable and Construction Co. and 
consist of concentric, lead-covered, and armoured cables for 
the feeders, and triple-concentric cable for the distributors. 
‘Mr. Kenneth Watson superintended the erection of the instal- 
lation on behalf of Prof. Kennedy, and Mr. Edward Calvert is 
-the chief electrical engineer appointed by the District Council. 


Municipal Electrical Association—The following is the 
programme of the Municipal Electrical Association meeting 
. at Huddersfield from June 20 to June 23 inclusive. First 
day: Meeting at 10 a.m. at Technical College to hear 
_Mr. A. B. Mountain’s Presidential Address; two Papers on 
* Means for Stimulating the Demand for Electrical Energy," 
by Ald. W. Fotter, of Taunton, and Н. C. Bishop, of Wigan; 
‚апа two Papers on Electricity Works for Small Towns," by 
C. S. Vesey-Brown, of Lincoln, and G. M. Harris, of Bray. 
In the afternoon the Bradford Corporation Electricity and 
Tramway works will be visited. In the evening a dinner will 
.be given in the Town Hall by Mr. Joseph Hopkinson. 
Second day: Meeting at 10 a.m. at Technical College; two 
Papers on *'' Electric Motors,” by T. P. Wilmshurst, of 
Derby, and C. A. L. Prussmann, of Doncaster; a Paper on 
„Combined Management of Tramways and Lighting Depart- 
ments, by R C. Quin, of Blackpool; and a Paper on 
% Methods of Reducing Light Load Losses,” by H. L. P. 
Boot, of Tunbridge Wells. In the afternoon the mayor 
_gives a garden party; in the evening the Association 
. Dinner at the Town Hall. Third day: Meeting at 10 a.m. at 
the Albert Hall, Leeds; two Papers on The Distribution of 
Electricity in Scattered Areas,” by L. Andrews, of Hastings, 
and G. Wilkinson, of Harrogate; a Paper on Maintaining 
Certain Portion of Electrical Distribution Systems at Earth 


Potential,” by C. H. Wordingham, of Manchester; a Paper on 
Impressions of Present American Tramway Practice,” by 
A. E. Le Rossignol, of Newcastle-on-Tyne; and a Paper on 
* Protection of Telegraph and Telephone Lines,” by R. C. 
Quin, of Blackpool. In the afternoon a visit will be paid to 
the Leeds Electricity Works and Tramway Power Station. 
Fourth day: The business meeting of the Association. We 
are asked to state that the Council of the Association cordially 
invite all who may be interested to attend the meetings; also 
that copies of the Papers and any further information as to 
local arrangements may be obtained from the president, 
Mr. A. B. Mountain, Corporation Electric Supply Works, St. 
Andrew’s-road, Huddersfield. 


Physics Congress at the Paris Exhibition. — The Inter- 
national Congress, organised by the French Physical Sosiety, 
will be held in Paris, August 6th to 12th. The programme 
has been divided into three parts: (1) Various communica- 
tions and lectures on some new questions; (2) Visits to the 
exhibition, laboratories and works; and (3) Papers and 
discussions on subjects decided upon beforehand. Over 
seventy papers have already been promised on various 
subjects by different authors. Among the authors and 
subjects are the following :— 

M. M. ABRARHAM: Determination of v. ARRHENIUS: Electrolysis and 
Ionisation. D'ARsOoNVAL: Currents of High Frequency in the Organism. 
BECQUEREL: Uranium Rays. BicHAT and SwyNGEDAUW : Actino-electric 
Phenomena. BLONDEL: Recording Variable Electric Currents, Oscillo- 
graphs and Rheographs. BLONDLOT and GurroN: Speed of Electric 
Waves. Bouty: Gaseous Dielectrics. Bors: The Constant of Gravitation. 
BRANLY: Variation in the Resistance of Tubes of Filings Broca: 
Tranemission of Energy in the Organism. CHRISTIANSEN: Contact 
Electricity. Cornu: Speed of Light. Corre (M. et Mdme.): New 
Radio-active Substances and the Becquerel Rays which they emit. - 
Юворе: Optical Properties of Metals. Do Bois: Magnetic Properties of 
Bodies. Eotvés: Study of Electric and Magnetic Equipotential Surfaces. 
Exner: Atmospheric Electricity. Prince GaLiTZINB: The Critical 
Index. Сост: Standard of  Electromotive Force. GUILLEAUMB: 
International Decisions Concerning Units and Nomenclature; 
Various Propositions. GRIFFITHS: The Unit of Heat. HURMUZESCU : 
Electromotive Force of Maguetisation. Lorp KELVIN : Conditions 
of the Formation of Ether Waves by the Displacement of Ponderable 
Matter; Non-Oacillatory Character of these Waves for Speeds of 
Displacement less than that of Light. Von Lana: The Electric Are. 
Lepuc : Electro-Chemical Equivalent of Silver. Lippmann : The Absolute 
Scale of Temperatures LORENTZ: Magneto-Optics. NAGAOKA : Magneto- 
Striction. PAULSEN : The Polar Aurora. Pg Liat: National Laboratories. 
H. PorNcARÉ: Relations between Experimental Physics and Physical 
Mathematics. L. PorxcARÉ: Theories of the Voltaic Pile. POTIÉR : 
Polyphase Currents. PovwrING: Theory of the Propagation of Electricity. 
Кант: Hertzian Waves. RUBENS: On Wave Lengths. J. J. THOMSON: 
Electric Discharges in Gases. VILLARD: Cathode Rays. "ViLLARI: The 
Ionisation of Gases.  VIOLLE : Speed of Sound. Warsore : Magnetic 
Hyeteresis, W. WIEN: Temperature and Eatropy of Radiation. Wirz: 
Recent Progress in the Theory of Heat Engines. Р . | 
Proofs of the majority of these Papers, which will be in 
French, may be obtained beforehand by those who are going 
to take part in the Congress. Further particulars may be 
ascertained from M. Lucien Poincaré, Seoretary of the Com- 
mission of Organisation, 105 bis, Boulevard Raspail, Paris. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 


SOCIETIES, &c. 
(To-day) FRIDAY, June 1st. 
ROYAL INSTITUTION. | 
9 p.m. Evening Discourse by Sir Henry Roscoe, F.R.S., subject 
* Bunsen." 
THURSDAY, June 7th. 
RÖNTGEN SOCIETY. 
8 p.m. Ordinary General Meeting in the Electrical Department of 
St. Bartholomew's Hospital, Smithfield, when: (1) Dr. Lewis 
Jones will show an influence machine of American design ; (2) 
Mr. James Wimshurst will give a short statement of his work in 
. the design and perfecting of the several forms of his influence 
machine; (5) Dr. Rémy, of Paris, will show a new localising 
apparatus. 
FRIDAY, June 8th. 
PHYSICAL SOCIETY. 
б p.m. Meeting in the Rooms of the Chemical Society, when the 
following Papers will be read : (1) “ On the Magnetic Properties 
of Iron and Aluminium Alloys, Part IL", by Dr. S. W. 
Richardson ; (2) “ Note on the Crystallisation Produced in Solid 
Metal by Pressure,” by W. Campbell ; (3) “On the Viscosity of 
Mixtures of Liquids and of Solutions,” by Dr. C. H. Lees. 
Royal INSTITUTION. 
9 p.m. Evening Discourse on “The Effect of Physical Agents on 
Bacterial Life," by Allan Macfadyen. 
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PROJECTED ELECTRICAL POWER SCHEMES. 
(Continued from page 81.) 


5. North Metropolitan Electric Power Scheme.— For the 
moment we turn from the series of power schemes which is 
being considered by the Parliamentary Committee, presided 
over by Sir James Kitson, to deal with a similar scheme of 
equal importance, which, during the past week, has come 
before another Committee of the House of Commons, presided 
over by Mr. H. A. Brown. "This is the scheme of the North 
Metropolitan Electric Power Supply Co., the promoters of 
which are Messrs. E. Garcke, W. L. Madgen, J. S. Raworth, 
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The lighting of the streets of London has for long been a 
subject for complaint, and if the ratio of the number of 
electrically-lighted to gas-lighted streets were calculated for 
all our larger towns, it would probably be found that the 
figure obtained for London was among the smallest. This is 
due no doubt to the fact that the electric lighting of the main 
parts of London is in the hands of companies, while in other 
large cities the corporation owns the electric light works; it 
is, therefore, a matter for congratulation that another of the 
metropolitan local authorities has been wise enough to erect 
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MAP or THE NORTH METROPOLITAN ELEOTRIC POWER SuPPLY Co.’s PROPOSED AREA or EGcrnicrrr SUPPLY. 


and R. P. Sellon—the same, in fact, as for the County of 
Durham scheme, described in our issue of May 4, p. 58. The 
accompanying map shows the area it is proposed to supply 
with electric power under this scheme. The capital, to obtain 
which powers are sought, is £270,000 in £10 shares, with 
borrowing powers up to £90,000 in debenture stock. Our 
* Parliamentary Intelligence" columns this week give 
particulars of the scheme and of the examination of witnesses 
by the Committee. Meanwhile Sir J. Kitson’s hard-working 
Committee is still considering the Lancashire scheme, of 
which we have given our readers a full description. 


( To be continued.) 


arc lamp-posts, and to enter into an agreement with a supply 
company for the lighting of the principal streets in the parish. 
In all, 97 10-ampere (1,000 nominal c.p.) opeu arc lamps 
have been erected in St. Martin-in-the-Fields, and they are 
distributed as follows :— 


` Haymarket, 5 lamps ; Panton-street and Whitcomb-street, 5 ; Leicester- 
square, 4; Pall Mall East, 2; Cockepur-street, 2; Trafalgar-square, 13 
Charing Cross and Whitehall, 5; Horse Guards-avenue, 2; Whitehall- 


avenue, 2; Whitehall-place, 3 ; Northumberland-avenue, 6 ; Strand, 14 ; 
Agar-street, 1; King William-street, 1; Chandos-street, 2; Adelaide- 
street, 1; Duncannon-street, 1; St. Martin’s-place, 2; Charing Cross- 
road, 5; Green-street, 1; St. Martin's-lane, 6; Garrick-street, 2; Oran- 
bourne-street, 2; Upper St. Martin's-lane, 1 ; Long-acre, 9 ; Endell-street 
1; Villiere-street 5. 
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Before deciding to let the contract for street lighting to the 
Charing Cross and Strand Electricity Supply Corporation, the 
Vestry instructed their surveyor, Mr. George Green, to report on 
the advisability of the Vestry erecting its own generating station 
in combination with a refuse destructor. Mr. Green wisely 
reported against the latter alternative, and recommended that 
tenders should be invited from the three supply companies 
who have mains laid in the parish, with the result that the 
contract was awarded to the company mentioned above. The 
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(One-fourth size.) 


Fic. 3.—AUTOMATIC CUT-OUT. 


new street lighting was ‘‘ inaugurated " on Wednesday last 
week, in honour of the Queen’s birthday. 

The lamps are connected in circuits of 20 in series, and are 
supplied from the Maiden-lane station of the Charing Cross 
Co. The circuits are connected to a switchboard independent 
of the main switchboard, and the current at 1,000 volts is 
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Fid. 4.—DETAILS OF ATTACHMENT FOR CENTRE LAMP AND WEATHER- 
Proor Hoop. (One-fifth size.) 


supplied by continuous-current converters, whose low pressure 
side is connected to the low-pressure 'bus bars. Each arc 
circuit is connected through an ammeter, a double-pole switch, 
Bates’ fuses on each pole, and a series regulating resistance ; 
and a voltmeter is connected across the two poles. As the 
low-pressure bus bars of the Maiden-lane station are supplied 
chiefly from 1,000-volt continuous-current generators at the 
company's station in Lambeth through step-down continuous- 
current converters in the former station, it is seen that the 


current for the arc circuits undergoes two transformations, 
although it is supplied to the circuits at practically the pres- 
sure at which it is generated. The reason for this is that at 
present the trunk mains between the two stations are too valu- 
able to allow the arc lighting circuits to be connected to them 
directly. Probably when the new switchboard at Maiden-lane 
(to replace the one destroyed in the recent fire) has been com- 
pleted, an alteration in the connections of the arc circuits will 
be made. 

The cables are all 19/18 S. W. G. single vulcanised bitumen 
cables (made by Callender's Co.), and they are laid in ordinary 
Doulton ducts, with three 8in. ways, jointed on cement 
cradles in the usual manner. Near the station, which is at 
one corner of the area in question, the go and return cable 
run together, but in some parts a considerable amount of 
cable is saved by running them separately. In the case of 
alternating and rectified current arcs the go and return main 
cannot be separated in this way on account of induction effects 
on neighbouring telegraph and telephone circuits, and this 


Fic. 5.— Mxrnop OF LOWERING GLOBE FOR TRIMMING, 


advantage of the series-continuous-current method is often over- 
looked when comparing different systems. Another interest- 
ing fact is that no attempt has been made to crowd in more 
than 20 arcs on the 1,000-volt circuit, although some engineers 
assert that they have been successful in running nine lamps 
between 440 and even 400-volt mains, The lamps with their 
regulating coils take 45 volts each; no steadying resistances. 
other than the series regulating coils themselves are placed 
between lamps, but all is included in the regulating resistance 
at the station. With one exception there are no joints in the 
cables, and the cable is in each case run right up to the 
switchboard in the lamp pillar and out again. The exception 
is merely a straight-through joint in the longest length of 
cable, there being no T joints at all and no surface boxes 
other than an occasional draw-box to help sharp bends to the 
lamp posts. 

Two patterns of lamp post are employed, the centre type, 
shown in Fig. 1, placed on refuges in the roadway, and the 
swan-neck type of Fig. 2. The lamp in the former is reached 
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by means of climbing irons, while in the latter case the lamp 
is lowered for trimming. The posts are by Messrs. Singer 
and Sons. They are painted a bright cherry red, which is 
somewhat obtrusive at present, but will no doubt soon get 
toned down by the effects of weather. The illustrations 
enable a comparison to be made between the appearance of 
the electric lamps and the now disused gas lamps. 

In the base of each post is a switchboard on which an 
isolating switch and an automatic cut-out are mounted, and 
next to it the substitutional resistance. The switch is of the 
pattern with laminated C-shaped springs, in the jaws of which 
the rotating contact bar fits. It has, of course, only two 
positions, one in which the lamp is connected between the two 
cable ends, and the other in which both terminals of the lamp 
are isolated and the substitutional resistance is connected in 


Еа. 1.--—LAMP OPPOSITE THE NATIONAL PORTRAIT GALLERY. 


its place. The shape of the key for turning the switch, and 
of the key-hole cut in the cast-iron cover of the switch, are such 
that the key cannot be removed when the switch contacts are 
in an intermediate position. The automatic cut-out is con- 
structed on the usual principle. It is simple and compact— 
taking up, in fact, less room than the switch—and 
has the advantage that the whole of the mechanism is 
attached to the cover, and can be withdrawn easily for 
examination, the contact being made through the spring 
thimbles seen in Fig. 3. The two terminals TT are con- 
nected in series with the substitutional resistance (not shown 
in the diagram) and shunted across the lamp. Thus norma!ly 
the circuit of the upper or main coil of the device is open, 
while the shunt coil is permanently connected across the 
lamp terminals. When a lamp “hangs up,” or if its carbons 
are burnt down, the current through the shunt coil increases 
and the armature is attracted against the magnets, closing 
the two contacts. As soon as this happens, both the substi- 


tutional resistance and the main coil of the cut-out are in 
circuit in place of the lamp, and the latter coil being energised 
draws up the armature tighter and ensures good contact. On 
the lamp feeding again, as soon as the carbons meet, both 
coils of the cut-out are shunted by them, and the armature is 
again released, there being practically no sparking as the coils 
are short-circuited. The cut-out comes into action when the 
arc has lengthened sufficiently to require 60 volts. Connec- 
tion is made between this switchboard and the lamp by means 
of lead-covered vulcanised rubber cables. 

_The lamps as well as the auxiliary apparatus already 
alluded to are made by Messrs. Oliver and Co., of 
Woolwich, à comparatively new firm of arc lamp manufacturers 
not yet very well known among central station engineers, 
as it has chiefly b en occupied in supplying some of the 
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large railway companies. Another sample of its street 
lighting work may, however, be seen at Leyton. An examina- 
tion of the lamp shows that the manufacturers’ chief aim has 
been to attain simplicity in construction, and this combined 
with workmanlike finish and a strict interchangeability of 
parts is evidently the key to the good working of the lamps, 
for we understand that the Charing Cross Co. are well satis- 
fied with the way in which they burn. The well known clutch 
principle (which, we believe, has been tried and again aban- 
dened by some makers) is adopted, and the design of the. 
lamps, which shows evidences of baving been most carefully 
thought out in every detail, is such that any part may 
be taken out by the removal of iwo screws, and replaced, 
without prejudicing the adjustment of any other part. 
The framework is of a substantial character, to withstand 
rough usage. To the crown or top plate of the lamp are 
attached exceptionally strong main and shunt regulating 
coils, in which annealed iron cores work in the usual manner, 
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being pivoted below to a cradle or rocking frame, this directly 
controlling the working of the clutches. Adjustment for the 
current and voltage is made by the addition of a weight to 
either end of the cradle. A large air dash-pot (13in. diameter) 
is attached to the latter, the plunger being rigidly held to the 
base-plate or bottom frame of the lamp, so that the cylinder 
which works over the plunger is inverted, preventing the 
accumulation of dirt in it and consequent sticking. By means 
of attaching the positive rod, on which the clutch works, by a 
flexible copper cord over a pulley to the negative (not directly, 
of course, but with the intermission of & mica-insulated 
washer), the lamp is made focussing. The current is carried 
to the positive and negative rods inside the case, thus doing 
away with loose connections in the globe, and the lamp is 
insulated from the case by little piles of mica, this insulation 
being used wherever possible, 

Among the details deserving notice are the bayonet type of 
attachment used for holding the centre lamps rigidly, the 
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of outside the globe, so that the ring itself and not the wires 
of the netting bear the weight of the globe. This 1 ing is all 
in one piece, and at first sight, until two slots at opposite 
sides of the ring are observed, it is not evident how it has 
been got within the globe. The side lamps are lowered by 
means of a winch worked by a key passing through the side 
of the base of the post. Before being able to lower the lamp 
it is necessary to open the post in order to release the pawl of 
the ratchet. The steel wire from the lamp to the winch passes 
over & pulley through the centre of the weather hood, and then 
over а second one and through the centre of the post. Con- 
tact is made, when the lamp comes up into position, through 
concentric rings and copper brushes. 

In preparing this article much information has been given 
us by Mr. Oliver, of Messrs. Oliver and Co., and by Mr. Percy 
Mossop, distributing engineer of the Charing Cross and Strand 
Co., who has been responsible, under Mr. Patchell, the 
engineer-in-chief, for putting down the arc lighting system. 


design of which is evident from Fig. 4, and the method of | We wish to tender our thanks to these gentlemen, who have 


lowering the globe for trimming, shown in Fig. 5. Another 
interesting feature is that the top globe ring is inside instead 


afforded us every facility to inspect the lamps and the details 
of the system. 


THE CENTRAL LONDON RAILWAY. 


Inttoductory.— The Central London Railway is a deep 
level twin tunnel electric railway running between a point 
below the roadway in front of the Bank of England and Shep- 
herd’s Bush, a distance of 53 miles. Besides the two terminal 
stations, there are 11 intermediate passenger stations. The 
power house, with the sheds, sidings, yard space, &c., is 


have the series completed before the inauguration of the line 


takes place. 


Before proceeding to consider the engineering features of 
the line, we will briefly survey the chief events in 
its development. In 1890 the first Central London Rail. 
way Bill was promoted. By this bill it was proposed 
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Fic. l.— GRADIENTS DIAGRAMS OF THE CENTRAL LONDON RAILWAY. 


situated a short distance beyond the Shepherd’s Bush ter- 
minus. The railway is designed to provide a 23-minute 
service of trains. It is probable, however, that the service 
will ultimately be increased to 2 minutes. 

The electrical equipment of this railway is now practically 
completed, and experimental trains are running frequently 
with a view to testing the general construction, and also to 
get the staff practised in the somewhat novel arrangements 
of the train service. Considerable work, however, remains to 
be done, principally at the passenger stations, so that some 
weeks must yet elapse before the line can be opened to the 
public. The electrical work, however, being completed, the 
present is an opportune moment for commencing a technical 
description of this equipment, with some general account of 
the other features of the railway; as this description must 
necessarily occupy the space of several articles, we hope to 


to construct a deep-level twin-railway on the Greathead 
system, at a depth of 40ft. or 50%. below the surface, 
between Queen’s-road, Bayswater, and the King William- 
street terminus of what was then known as the City 
and Southwark subway, now called the City and South 
London Railway. Owing to opposition, however, this bill 
was rejected. In 1891 a new bill was promoted, and passed, 
for a line running from Shepherd’s Bush to the Bank of 
England. Trial borings were sunk in November, 1891, in the 
neighbourhood of Uxbridge-road, these revealing satisfacto 
conditions as regards excavations. In the following year it 
was proposed to extend the line to Liverpool-street. This 
proposal, however, has not yet been carried out. In 1894, 
powers were obtained to defer the completion of the under- 
taking until 1900. | | 

The Central London Railway Co. was incorporated on 
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Aug. 5, 1891, with an authorised share capital of £2,700,000 
and £900,000 borrowing powers. In 1894 the capital was 
increased to £2,850,000, with further borrowing powers of 
£50,000. It appears that up to the present time the amount 
of capital received is £2,411,092. 

A contract was entered into in June, 1895, between the 
Central London Railway Co. and the Electric Traction Co. for 
the acquisition of lands and the construction and equipment 
of the entire railway for the sum of £3,114,000, payable 
partly as to £672,000 in 4 per cent. debenture stock and the 
remainder in cash. The engineers appointed by the company 
were Sir John Fowler, Sir Benjamin Baker, and Mr. Great- 
head; but since the decease of Mr. Greathead, Mr. Basil Mott 
has acted as one of the engineers. In July, 1895, the 
engineers were instructed to proceed immediately with the 
construction of the work. 

Contracts for the electrical equipment of the power station, 
sub-stations, track, rolling stock, passenger stations, &c., were 
placed with the British Thomson-Houston Co. Mr. H. F. 
Parshall was appointed consulting engineer for the electrical 
equipment, and under his direction the entire work of con- 
structing the power house and equipping the rolling stock, 
line, &c., has been ably carried out. 

The system adopted for this railway is one which has never 
before been tried in this country, and, indeed, never on any 
very extensive scale in any part of the world. It was decided 
to equip the power station on the three-phase 5,000 volt 
system and to transmit three-phase currents at the generating 
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pressure to sub-stations along theline. At these sub-stations 
the power would be transformed down to the working pressure 
of 550 volts and from polyphase to continuous current. The 
continuous current is to be fed at numerous points along the 
line from distributing cables to a third-rail working conductor 
placed between the track rails. The return current is carried 
through the metallic conductor afforded by the track rails. 
There are at present three sub-stations, viz., at the passenger 
stations at Notting Hill Gate, Marble Arch and the Post Office. 

As already stated, the power station is now quite com- 
pleted, while many parts of the railway remain as yet un- 
finished. It will be convenient for this reason, therefore, to 
commence our series of articles with a description of the 
power station. We present our readers this week with two 
recent views of the interior of the machinery room at this 
station, one taken from the spacious switchboard gallery, the 
other from the opposite end of the hall. These views show 
the six 850 kw. polyphase generating sets, each consisting 
of a G.E. three-phase railway generator built direct on to the 
shaft of a horizontal cross-compound Allis condensing steam 
engine. In our next article we shall describe the general 
equipment of this power house. 

(To be continued.) 


REPORT OF THE COUNCIL OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The following is an abstract of the report of the Council of 
the Institution of Electrical Engineers for the session which 
has just closed : 


Local Sections.—Active local sections are now in operation in 
Dublin, Glasgow, the Manchester district, and Newcastle, the Manchester 
section having taken the place of the late Northern Society of Electrical 
Engineers now incorporated in this Institution. А local section has also 
been created in Cape Town. General rules and regulations for the 
management of local sections at home and abroad have been drawn up, 
and the organisation of the sections has already assumed a definite form. 


Elections and Transfers.—The Council has the pleasure to report 
that during the twelvemonth ending May 24, 1900, acting in accordance 
with Article 17 of the Articles of Association, it has elected Mr. Joseph 
Wilson Swan, F.R.S., the last past - president of the Institution, an 
honorary member. 

Notwithstanding the increased severity of the rules relating to the 
qualifications for membership, and the strictness with which those rules 
are enforced, the total of the additions to the register by election at 
ordinary general meetings during the same period has been 401. This 
number is much above the average, and is made up as follows :—25 mem- 
bers, 88 associate members, 3 foreign members, 152 associates, and 133 
students. Adding to these the honorary members and the new members 
transferred from the Northern Society of Electrical Engineers at the time 
of incorporation, the total is 471, comprising one honorary member, 53 mem- 


bers, 115 associate members, three foreign members, 168 associates, and 135 · 


students. Six associate members, one foreign member, and 12 associates 
have been transferred to the class of members, whilst 85 associates have 
been transferred to the claes of associate membera, and 33 students to that 
of associates. 


Deaths and Resignations.—The Institution has to mourn the loss 
by death of one past-president, Prof. David E. Hughes ; nine members, 
Mark Bevan T. Buckney, J. D. Doyle, P. B. Elwell, L. Epstein, Frank 
King, Joseph B. Morgan, Benj «min Smith, and Frederic Wyles ; and eight 
sssociates, J. Chapwan, H. J. Clipperton, H. T. Constable, M. Cooper, 
W. B. Edgar, J. J. Tough, W. C. Smythe, ара L. G. Willmott. Three 
members, two associate members. one foreign member, 23 associates, and 
five students have resigned siuce the date of the last report. 


Ordinary General Meetings.-The attendance at the ordinary 
general weetings bas been well maintained. By the kind hospitality of 
the two societies, the meetings from November to April bave been beld, as 
in previous years, in the rooms of the Institution of Civil Engineers, and 
two of those in May iu the rooms of the Society of Arts. The Institution 
is now further indebted to the Institution of Mechanical Engineers for the 
privilege of using their new premises for two extra meetings in May. 


The Publications of the Institution.—With reference to the 
Journal, the only change of note to be recorded is the alteration in the 
date of the commencement of the volume, which now runs concurrently 
with the session. Tne first number of the current volume, therefore, 
contained the proceedings of the meetings in November and December, 
1899, instead of those in January, 1900, as would have been the case under 
the old system. 

Recognising the great value of Science Abstracts to the electrical 
engineer in placing before him an epitome of most of what is valuable in 
the current literature of his subject throughout the world, the Council has 
agreed with the Physical Society for the continuance of the publication 
under the joint control of the two societies for a further period of at least 
three years, or of so much longer as may be found mutually agreeable. 
The scope of the Abstracts has now been enlarged, sections relating to 
steam plant, oil and gas engines, motor cars, and medical electricity having 
been added, so that the work now appeals to a larger circle of readers than 
it has done previously, and the growing appreciation in which it is held is 
indicated by a considerable iucrease in the proceeds from sales to non- 
members of the two societies The number of Abstructs published wai 
increased from 1,425 in 1898 to 2,000 in 1899. 

The publication of the following papers in the Journal as original com- 
munications has been ordered :— 

In Part 142.— How Condenser and Choking-Coil 

Currents Vary with the Shape of 

the Wave of the Applied E.M.F." A Russell, Member. 
In Part 144.—“ A Two-Phase Rotary Converter 

and a Note on the Regulation of 


Rotary Converters E. Wilson, Member. 
In Part 144.—" The Air-Uap Induction in Con. | Ср; Hawkins, М.А. 
tinuous-Current Dynamos "...... | R. Wigh Ав, 
In Part 146. —“ Note on Air-Gap and Interpolar Е. W. Carter M.A., 
Induction." Associate. 
[n Part 146, —'' The Reluctance of the Teeth in a 
Slotted Armat ure W. B. Hird, Member. 
In Part 146.—“ On the Absolute Values of J. Elton Young, 
Capacity Measurements.“ Member. 


Annual Premiums.— The Council has awarded the following 
premiums for Papers and communications accepted during the current 
year. No Paper on a telegraphic or telephonic subject having been read, 
the Fahie premium is not awarded. Only those that were in type on 


* [n addition to the above, 19 candidates were elected at the general 
meeting on May 24. 
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May 10 were considered eligible, Papers accepted for publication after that 
date being reserved for consideration in awarding the premiums in 1901: — 

The Institution Premium (value £25) to Mr. C. E. Grove, member, for 
hia Paper on * The Electrical Equipment of Ships of War.” 

The “ Paris Electrical Exhibition Premium” (value £10), to Mr. S. 
үсе associate member, for his Paper on “A Frictionless Motor 

eter." 

Two Extra Premiums (value £10 each) respectively to Prof. George 
Forbes, F.R.S., member, for his Paper “ On Distant Electric Power Trans- 
mission," and to Mr. H. M. Sayers, associate member, for his Paper on 
“The Calculation of Distributing Systems of Electric Tractions, under 
British Conditions." 

Premiums for Original Communications published in Journal (value £5 
each) to Mr. A. Russel, member, for an "Original Communication " 
entitled "How Condenser and Choking-Coil Currents Vary with the Shape 
of the Wave of the Applied E.M.F.," and to Messrs. C. C. Hawkins, 
member, and R. Wightman, associate, for au ‘‘ Original Communication," 
entitled “The Air-Gap Induction in Continuous-Current Dynamos.” 

The First “ Students’ Premium” (value £10) to Мг. R. P. Howgrave- 
iei student, for his Paper on “Hertz Waves and Wireless Tele- 
grap na x 

The Second Students Premium (value £5) to Mr. C. B. Nixon, 
поседе for his Paper on “ Switch Gear for the Generation of the Electric 


The Third “ Students’ Premium (value £5) to Mr. H. J. Humphreys, 
student, for his Paper on “ Permanent Magnete.” 


Salomons Scholarship.— The Council has awarded a Salomons 
Scholarship, value £50 to Mr. R. P. Howgrave-Graham, of the Technical 
College, Finsbury. 

Students’ Olasg.—T welve meetings of the students’ section have been 
ueld during the session, at ten of which Papers were read by students, the 
remaining two having been devoted todiscussions on electrical subjects. Visits 
to the following places were arranged for the students by the secretary 
during the year, and the Council desires to express its thanks to those 
who, by opening their works for the purposes of these visits, have con- 
tributed much to the ucefulness of the section :— Bankeide station of the 
City of London Electric Lighting Co., Davies-street station of the West- 
minster Electric Supply Corporation, London United Tramways, Waterloo 
and City Railway, and the works of Messrs. Easton, Anderson and Goolden, 
the Electric Welding Co., the Incandescent Electric Lamp Co., the India- 
Rubber, Gutta-Percha and Telegraph Works, the Langdon-Davies Electric 
Motor Co., and Messrs. Siemens Bros. and Co. 


Annual Accounts and Financial Position.—The surplus of income 
over expenditure at the end of 1899, as shown in the annual statement of 
accounts, demonstrates that, notwithstanding the contribution in respect 
of Science Abstracts and the increased expenditure on premiums, the 
financial position of the Institution is thoroughly sound. 


Building Fund.—The importance of erecting a permanent home for 
the Institution is recognised by the Council, and they have, accordingly, 
taken steps to augment the building fund. They have transferred from 
the general fund the sum of £1,437, 108. 9d., and they have also invited 
members to make special contributions to the fund. In response to this 
appeal £151. 11s. 6d. was paid during the two months of 1899 which 
remained after the date of issue of the circular. These sums, with the 
interest on capital previously invested on this account and other payments, 
have raised the amount standing to the credit of the fund on Dec. 31, 1899, 
to 27,014. 58. 11d., as against £5,277. Os. 6d. at the end of 1899, 


Wilde Benevolent Fund.—During the session, Mr. Henry Wilde, 
F.R.S., an honorary member of the Institution, generously offered to the 
Council the sum of £1,500 for the purpose of founding a Wilde Bene- 
volent Fund, to be administered in accordance with the following extract 
from the Declaration of Trust: “The annual income of the trust fund 
shall, subject as hereinafter provided, be applied in such manner as the 
said President and Council or Committee of Management shall from time to 
time think fit for the benefit of members (exclusive of honorary members, 
associate members, foreign members, associates, or students) for the time 
being of the Institution, but principally though not exclusively for those 
who by their discoveries, inventions, or writings shall have advanced the 
profession of electrical engineering, and for the benefit of the families 
of any such members and of any such late members being deceased, and 
for the benefit of any persons who may bave been such members and paid 
their subecriptions for five years consecutively at least, and of the 
families of such persons subject, however, in all cases to the following 
regulations : — 

"(a) The income may in any year be applied wholly for the benefit of 
one person or class of persons, or may be applied equally or unequally for 
the benefit of two or more persons or classes of peraons. 

“(b) The total amount applied for the benefit of any one member or 
late member or his family during опе or more years shall not exceed one 
year's income of the trust fund. 

“(c) There shall be no obligation in any year to apply the whole or any 
part of the income of that year for the benefit of any person or persons. 
Any income not so applied may, if and so far as permitted by law, be 
either retained as income to be added to and applied as part of the income 
of avy subsequent year or years, or may be invested and added to the 
capital of the trust fund." ` 

This trust was gratefully accepted by the Council, and the said sum of 
£1,500 bas been received and invested. It ha» been decided that, for the 
present, the fund shall be administered by the Council. 


David Hughes Scholarship.— The Council has the further gratifica- 
tion of reporting that the executors of their revered past - president, the 
late Prof. David E. Hughes, F. R. S., have announced the bequest by him 
to the Institution of the sum of £2,000, with the object of founding a 


David Hughes Scholarship, to be awarded under conditions similar to 
those under which the Salomons Scholarship Fund is administered. 
Announcement of the date of the first award will be made when the said 
amount shall have been received by the Institution. 

Local Honorary Secretaries.—The return of Mr. A. P. Trotter t» 
England left a vacancy in the local honorary secretaryship for the Cape . 
and South Africa, and looking to the large number of members in the 
Transvaal, and to the distance of these members from the previous local 
headquarters at Cape Town, the Council decided tw divide the secretariat 
into two sections, namely, the Cape, Natal and Rhodesia, for which district 
Мг. Jobn Denham, M. I. E. E., has been appointed local honorary secretary, 
and the Transvaal, to which district Mr. J. Hubert Davies, M.I.E.E., was 
appointed. Two new secretariats have been formed—viz, Italy and 
Sweden, to which Col. F. Pescetto (foreign member) and Mr. John Henrik 
Hammar (foreign member) bave been respectively appointed as loca 
honorary secretaries. The Council has now, by way of experiment, entered 
into an arrangement for a year with the Société Internationale des Elec- 
triciens, under which the treasurer of each society undertakes the collec- 
tion of the subscriptions of members of the other society resident in his 
country. The Council desires to record its cordial thanks to Mr. Trotter 
for his services as local honorary secretary at the Cape, and especially for 
his share in the organisation of the Cape Town local section of the Inati- 
tution, which was being carried on informally and unofficially prior to his 
return to this country. 

Visit of the Instit tion to Switzerland. In previous years the 
Institution has three times held meetings away from London — namely, at 
the Paris Electrical Exhibitions of 1881 and 1889, and at the Edinburgh 
Electrical Exhibition of 1890, but otherwise no organised visite have been 
paid to foreign or provincial centres, During the twelvemonth now closing 
it was decided to arrange & visit to some of the principal electrical works 
and installations in Switzerland. Thanks to the efforts of the Reception 
Committee in Switzerland, and of the Organisiog Committee at home, and 
to the untiring laboura of our secretary, Mr. McMillan, the Council is able 
to congratulate the Institution on the succesa of the visit. 

The Council has arranged for a joint-meeting of this Institution with 
the American Institute of Electrical Engineers in Paris on August 16 of 
this year, immediately before the opening of the International Electrica 
Congress ; and has aleo accepted an invitation to visit Berlin in 1901. 

Common Seal and Diplomas.— During the period under review the 
engraving of a common seal was completed. The various investment», 
with the exception of those in respect of the Salomons Scholarship Fund, 
have now been tranferred from the trustees to the Institution, and are 
registered under seal. The Council, being also in a position to issue the 
diplomas for which provision had been made in the new articles of associa- 
tion, has notified members and associate members that they are entitled to 
apply for diplomas. As a result, а large number of these certificates has 
now been issued. To meet a certain demand for diplomas on vellum 


instead of on paper, the Council decided that any member could demand 


such a diploma on payment of one guinea, the surplus of receipts over 
expenditure on account of vellum diplomas being regarded as а subscrip- 
tion to the building fund. Fifty-eight of these vellum diplomas were 
issued up to the end of 1899, aud the subscriptions thus accruing to the 
building fund amounted to £48. 5s. 2d. 


Electrical Museum.—Recognising the advantage that would accrue 
to the profession from the formation of a historical collection of electrical 
apparatua, and the increasing difficulty in making such a collection repre- 
sentative of earlier work, the Council has appointed a committee, which is 
now taking active steps to obtain donations or promises of objects or appa- 
ratus not now in commercial use, possessing intere.t in counection with 
electrical science and its applications, 


The Library.—{ The Report of the Secretary.) —1 have to report that 
the accessions to the library during the year numbered 57 ; of these nearly 
all were kindly presented by the authors or publishera. Tae presentation 
of specifications and abridgments of specifications relating to electricity 
and magnetism has been continued by the kindnees of H.M. Commissioners 
of Patents. The number of visitors to the library during the year has 
been 555, of whom 50 were non- members. 


—————— —ÓÓÓÓMM 


PARIS INTERNATIONAL CONGRESS OF 
ELECTRICITY. 


The following is the complete programme for the Inter- 
national Congress on Electricity, to be held in Paris on 
August 18th to 25th. The Congress wil be opened on 
Saturday morning, August 18th, at 10 a.m., in the Palais des 
Congrés, and will consist of five sections under separate 
presidents. 

Section I. 


Scientific Methods and Measuring Apparatus. 


(i.) Units and Dimensions.—Recapitulation and co-ordination of the 
decisions of previous congresses. 

(iL) Methods of Measurement. —The testing of materials, and the proper 
specification of their qualities.  Insulating, conducting, aud magnetic 
materials. The measurement of magnetic fields, and of the power in alter- 
nating and polyphase current circuits. The graphical analysis of periodic 
functions into their simple components. 

(iii.) Measuring Apparatus.— Recent improvements in measuring instru- 
mente. Watt meters. Pbase meters. Hysteresis meters. Oacillographs. 

(iv.) Photometry.—Secondary standards. Photometers. 
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Section II. 


Generation, Transformation, Transmission and Distribution 
of Electric Energy. Electric Lighting and Traction. 


(vii) Clocks.— Automatic winding-up. Automatic regulation. Employ- 
ment of telegraph and telephone lines for creating a standard time, 
Adaptation of electric systems to ordinary clocks. | 

(ix.) Miscellaneous Applications.—Calling and signalling apparatus. 


(i.) Generation and Transformation.—Progress in continuous current Section V. 
generators with reference to the fixity of brushes. Standardisation of the Blectrophysiology. 
methods of testing and of definitions, more especially the definitions of 


(i.) Production of Electricity by Living Beings.—So-called “ currents at 
rest in the tissues, nerves, muscles, glands, &c. “ Active currents” or 
“negative oscillation” in the same tissues. Currents from the special 
organs of electric fish. Methods and instruments for the study of these 
currents. 

(ii.) Effect of Electricity on Living Beings.—Effects of the form of the ex- 
citing wave; characteristics of excitation. Electrification by static machine, 
battery, induced currents, sinusoidal currente, undulatory currente and 


high-frequency currente. The processes of applying, and the methods of 
generating these currents, 


(üi) Measuring Instruments and various Physiological Effects. 

(iv.) Dangers of Different Forms of Electric Energy.—Death by elec- 
tricity. The treatment of persons suffering from shock. 

During the Congress, visits will be made to the various 
electrical installations in Paris, in which only members will 
be allowed to take part. Names of those desirous of member- 
ship should be sent to M. Paul Janet, 14, Rue de Staél, Paris, 
one of the secretaries of the organising committee, and the 
subscription (20fr.) should be sent to the treasurer, M. Léon 
Violet, 20, Rue Delambre, Paris. 


maximum current, normal power, fall of potential, and rise of temperature. 
Comparison of inductor alternators, and other types. Standardisation of 
frequency and discussion of best practical frequency having regard to 
its economy and satisfactory working. Compounding of alternators. 
Asynchronous generators. Parallelling of alternators and effect on regu- 
lation of motors. The size of units. Meters and tariffa. 

(ii.) Transmission and Distribution.—High-pressure lines. Regulations 
for high-pressure conductors in public roads. The earthing of conductors. 
Protection against lightning. Automatic earthing of conductors on acci- 
dental rise of pressure. Comparison of synchronous and asynchronous 
motors. The use of condensers. 

(iii.) Electric Traction.—Progress in traction motors. Comparison of 
continuous-current, three-phase current converted into continuous-current 
at sub- stations, and three-phase current. Comparison between traction 
on rails, motor cars and trains. Air resistance to motion. Maximum 
pressure allowed by law for traction on urban and suburban lines on rail- 
ways and canals. Construction of permanent way. Electrolytic action. 

tiv.) Electric Light.—Luminous efficiency of the arc. Comparison 
between continuous and alternating-current arcs, open and enclosed. 
Connection of arc lamps. New incandescent lamps. The lighting of cars 


and trains, 
Section III. 
Electrochemistry. 


(i.) Theoretical Researches.—Conduction through rarefied gases. Velocity 
of migration of the ions. Chemical action of spark and brush discharge 
Organic compounds produced electrolytically. 

(ii) Apparatus.— Recent improvements in primary batteries. Standard 
cells, Dry cells. Accumulators with plates other than lead. Choice of a 
battery for traction, central station, or regulating. Electric furnaces. 
Miscellaneous appliances used in large works. 

(iii.) Analysis.—Qualitative and quantitative analysis of metals. 
Analytical processes in electro-chemical works. 

(iv.) Electroplating.—Depoeition of chromium, aluminium, and zinc. 
Statistics of the quantity of silver, copper, and nickel deposited annually 
in various countries. 

(v.) Electro-metallurgy.—Electrolytic treatment of ores of copper, zinc, 
lead and nickel. The treatment of mattes. The commercial separation 
of copper. Comparison of cost of electro-metallurgical with other metal- 
lurgical processes. Statistics relating to the production and consumption 
of electrolytic copper and nickel in various countries. 

(vi.) Large Works.—Electrolytic manufacture of chlorine and soda, 
potassium chlorate and sodium chlorate, calcium carbide, and aluminium. 

(vii.) Miscellaneous Applications. The production and analysis of ozone 
and its applications. Preparation of hydrogen, oxygen, glucinium and its 
alloys, and calcium phosphide. The treatment of sugar juices. Dyeing 


and bleaching. 
Seotion IV. 


Telegraphy, Telephony, &c. 


(i.) Sources of electrical energy.—Primary batteries, magnets, dynamos, 
and accumulators. 
(ii.) (4.) Overhead lines.— Iron and steel wires, copper and bronze wires, 
bimetallic wires, aluminium wires. Porcelain and glass insulators. Wooden 
poles and processes for preservation. Metallic poles and supports. Cross- 
arms. Derricka. Methods of erection. 
(B.) Underground Lines.—Gutta-percha, indiarubber, and paper cables. 
Armoured and lead-covered cables. Methods of construction. 
(C.) Submarine Lines.—The manufacture of cores. The properties of 
gutta-percha extracted from leaves. Analysis of gutta-perchas. Cores for 
high-speed transmission. Electrical tests of cores. Protective coverings 
and armouring. The employment of high-resistance steels. Light cables 
for great depths. Heavier cables for shore ends. Cables for telephony. 
Cables with air insulation. Laying and repairing. Cable-shipe, tools, 
sounding instruments, grapnels, and buoys, 
(iii.) Instruments—(A.) Telegraphic Instruments.— Multiple instruments 


THE ELECTRICAL EQUIPMENT OF SHIPS OF 
WAR.* 
BY С. E. GROVE. 
(Concluded from page 179). 


Electric Ammunition Hoists.—For serving the 6in. and smaller guns 
these are in use in many navies, The “Powerful” and Diadem” 
classes of cruisers were fitted with them, but the later lish ships 
are fitted only with hand gears. In the United States and Japanese 
ships they are usually found. The apparatus consists of a quick- 
running motor of 2 H.P. to 5 H.P. india in some way to a light whi 
or chain tackle for lifting small parcels of shot and shell at hig 
speed. The motors must be so controlled that a start, stop, and 
reverse very quickly, with automatic brakes to hold them as soon as 
the current is switched off, or else the motions must be effected by 
clutch gears thrown in and out of connection with a continuously 
running motor. The latter arrangement is used by Messrs. 
Armstrongs with friction gears. Fig. 36 shows the arrangement in 
plan. The motor shaft being in rotation, a vertical lever acting at 0 
along the axis of the shaft puts either of the speed cones A or B into 
gear with C, thus driving sprocket wheel WI, over which an endless 
chain runs, passing also over a fixed sheave at the top of the hoist. 
The cones A and B being out of gear, and therefore running free, the 
cartridges or projectiles in a bag are hooked on to the chain at the 
bottom, the friction gear brought into action, and the ammunition 
rapidly hoisted. Then, while this bag is being unhooked at the top, 
another round is being hooked on the other side ef the chain at the 
bottom, the cone gears are reversed, and the second charge hoisted, 
and so on. There is an automatic arrangement for throwing the cones 
out of gear at the right time for each lift; there is an alternative hand 
gear working through the sprocket wheel W2, with arrangements for 
preventing both the hand and power gears being in operation at once, 
and other details not shown in the sketch. | | 
Summing up the power requirements enumerated in the foregoing 
paragraphs we get :— 


—Á 


Total motor Maximum de- 
capacity installed,| mand for power, 


— including duplicates 
and step-by-step multiple instruments. Multiplex phonic apparatus. duplicates. excluded. 
Fast-speed apparatus. Photographic registration of messages. Relays for | – -.--—---—------- - --—---.|———————————|———————— 
submarine aud асдаг оопа lines. Accessories, B. H. P. Е.Н.Р. 

(B.) Telephonic  Instruments.—Transmitters, receivers, and repeaters. | Ship ventilating fan... . : 40 40 
Multiple exchange switchhoards. {Multiples of indefinite capacity. Central- | Engine- and boiler-room fans ...... 100 . 100 
battery multiple switchboards Automatic switchboards. Branch | Furnace air - blowing engines 200 200 
exchanges. Systems of calling. Relays. Accessories. Steering engines ........................ 400 200 

(iv.) Circuits.— Overhead, underground, and mixed telephonic circuits. | Forward capstan ........................ 120 120 
Single and double wire circuits. Non inductive lines. Long-distance | After capstan .................. — | 50 50 
telephony. Simultaneous telegraphy and telephony. Boat boists . e | 100 100 

(v.) Propagation of Currents in Telegruphy and Telephony.—Lines of | Coal hoists |............ e 100 100 
small and large capacity. Speed of transmission. The order of magni- | Ash hoistea................. „ 20 20 
tude of the currenta. \ Workshop engine 5 5 

(vi. Maintenance of Telegraphic and Telephonic Communication.—Dis- | Atr compressor . 200 100 
turbances due to stray currente Inductive effects of alternating and | Turret motors . 500 300 
rectified currents. Insulating material. Nets. Automatic earthing and | Ammunition hoists for 6in. and 
cut-outs. Protection of stations. Fuses. Effect of thunderstorms, smaller gun Eo 50 50 
Lightning protectors. Earth currents. | | Im 

(vii.) Wireless Telegruphy.— Different systems. Oscillators, receivers, Total | 1,885 1,385 


coherers, and "antenne." Syntony. Optical telegraphy. Communica- 


tion with or between shipe. * Paper read before the Institution of Electrical Engineers, April 26th. 
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If these figures err, they err on the large side. In working out | currents from a commutator on one end and three-phase currents 
details, savings both in power and weight could probably be effected. | from collecting rings at the other end of the armature. 
There are no conceivable circumstances in which the whole of these (b) The question of the voltage standard is of greater difficulty. 
machines couid work simultaneously. The worst conceivable case | 800 kw. at 80 volts means 10,000 amperes to distribute, which repre- 
supposes that in time of action all the gun-working machinery, air | sents a very formidable amount of cable work. If the pressure were 
compressore, furnace engines, ash hoists, ventilating fans, and steer- | doubled, the currents would be at once reduced to 5,000 amperes 
ing engine would be at work together. Then the aggregate horse. and the saving in weight and cost of cables would be material The 
power demanded would be, according to the above figures, United States battleships * Kearsage" and “Kentucky " are wired 
1,015 EH. p. input to motors —760 kw. The lighting of the ship | on the three-wire system with 160 volts between the outers. The 
would involve 50 kw., and the tearchlights—if it be conceivable | motors are in general arranged on the 160-volt maine, though a con- 
that all this mechanism could be employed at night when search. | nection is usually taken from the middle wire to provide for changes 
lights were wanted—a further 50 kw. or 60 kw. But, taking into | of speed by switching the motor on to the low-voltage mains. 
account the fluctuating demands of current made by the motors, and | Searchlights and incandeecent lamps are arranged on either side of 
the fact that it is hardly physically possible for everything to be | the system to make an approximate balance, as is usual. The results 
working at the top of its load at precisely the same instant, about | of experience in these ships wil be watched with great interest. 
600 kw. output would meet all requirements and cover distributing | The author is a little diffident as to the introduction of a three-wire 
losses, while 800 to 850 kw. instelkd in the ship would leave an | system on board ship, and would rather prefer a direct circuit of 
ample margin of spare plant іп all ordinary circumstances. Now | 160 volts, for both lamps and motors, Indeed, having got so far, 
this is an equipment not at all unlikely to be called for in the | one might as well accept the 200-volt standard at once. Searchlights 
future. It will not come all at once, but it may come sooner than | in such an installation could be operated with very little complication 
many would allow. What should be the arrangement of plant and | through * series-parallel " switches, which, in the one position, would 
system to successfully cope with it 1 put two tearchlights in series, and in the other position put each 

It seems clear that an installation of 800 kw. is not to be pro- | searchlight on separate circuit on the mains, with the acuition of a 
vided by the multiplication of 50 kw. sets. Yet it will always | resistance capable of absorbing the remaining volts. With automatic 
be desirable for battleships to carry a few sets of 50 kw. uem lamps, this should be quite feasible, and any difficulty attending the 
for lighting and ventilation when nothing else is doing; (b) for use of so large a resistance as would regulate the arc down from 160 
working searchlights ; (c) for regulation of turret and steering ог 200 volts wonld probably be less than the difficulty of maintain- 
motors, should that method not be superseded by something better. | ing a balance of voltage on the two sides of the three-wire system 
But after 200 kw. or 300 kw. are reached, it sould be wise to intro- ' when the searchlights worked intermittently, if that system were 
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Fic. 36.—Electric Ammunition Hoist Gear (Sir W. G. Armstrong, Whitworth & Co.). 


duce sets of 150 kw. or 200 kw. capacity—the latter for preference. | used. Of course the use of 200 or even 160 volts generally would 
Then for an 800 kw. installation we might well have three sets of | impose a greater strain on the insulation of the cables and fittings 
200 kw. each and four sets of 50 kw., there being enough sets of each | than is now experienced, and would require some improvements in 
size to form an efficient reserve. It would be:most undesirable to | the design of fittings established ; but there are no serious difficulties 
introduce a lot of intermediate sizes. ere. u 

In regard to the electrical system to be employed for distribution, Instead of the Tree system of wiring as at present adopted, all the 
two questions at once arise—(a) whether continuous currents should | main cables should be run in rings round the several decks back to 
be employed throughout, or whether polyphase currents should be | the switchboard ; 5 connecting boxes being provided at 
introduced for the motors ; (b) whether the existing standard of 80 | intervals of 100ft. or so, for rapid disconnection and testing. With 
volts should be retained. such an arrangement a circuit might be injured or shot away in any 

(a) In view of the fact that machinery on board ship gets very | place without affecting the main supply of current. Separate ring 
little attention, it has been urged that polyphase motors should be | mains for lights, searchlights, and motors should, of course, be used 
used on ship-board, because they do away at once with all commuta- | with throw-over switches to connect one to the other on s cial 
tortroubles. But it is to be urged that well-built modern continuous | occasions. It would be desirable to divide the main switchboard 
current motors give next to no trouble at the commutator, and | into two parts in the machinery room, connected together by 
that even the polyphase motors would require collecting rings and | switches which would form the closing links of the ring mains, the 
starting resistances. But the chief objections to the introduction | object being to avoid the possibility of a total breakdown by fire at 
of polyphase machines on board ship are the disadvantage of | the main switchboard, which always exists when all the ca le con- 

ving two systems of distribution in the ship, and the introduction | nections go through one narrow neck. Of course, all the carings 
of the third cable. Possibly thé relative advantages and disadvan- | and other woodwork now used about switchboards should be rigor- 
tages are pretty evenly balanced. At any rate, polyphase motors | ously abolished. The cable distribution should be expressly taken 
have Ма been introduced by the Austrian Navy on their coast | into account and allowed for in the design of the ship, proper 
defence ships Buda-Pest,” Wien, and “ Monarch,” the currents | trenches or culverts being provided for thc cables. At present no 
being generated by composite machines which give continuous | such provision is made, and it is often a matter of considerable 
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difficulty to find suitable runs, especially where cables have to pass 
watertight doors and the like. 

Returning now to the generators, the question arises as to the 
possibility of providing the necessary weight and space. 800 kw. in 
generators of the existing type with double acting engines, at speeds 
of about 400 revs. per min., would involve with steam and exhaust 
connections about 80 tons. "This is the only increase in weight, as 
the motor weights balance out ; the additional weights mentioned in 
the detailed descriptions of the motors above being counterbalanced 
by the saving which would be effected in the turrets if electrical 
machinery were substituted for hydraulic for gun working. The 
weight of the main hydraulic equipment— 25 tons—is a credit against 
the generator weights. There would indeed be a slight saving in the 
weight of distributing cables and switchboards as compared with the 
auxiliary steam and exhaust pipes now required for the services in 
question, but it would not be much. proximatelv 55 tons of 
additional weight, then, has to be carried. In discussing the question 
of coal consumption, it was shown on the figures there stated that the 
substitution of electricity for steam for all the auxiliary services 
would result in the saving of 262 tons of coal for every 95 days’ 
steaming. This figure was calculated upon data assumed to repre- 
sent the best possible conditions Some of the engine and boiler- 
room pumps have been aseumed to remain steam-driven, but if 
electric driving be applied to the services enumerated, and if only 
one-half or one-third of that estimated saving were realised, there 
would still exist a strong prim facie case for the adoption of elec- 
trical power. 

The weight of generators might be materially diminished by the 
employment of single-acting engines driving dynamos at higher 
speed, and atill more by the adoption of turbine-driven sets ; the 
weight of the units mentioned could be done with Parsons’ turbo- 
generators, including condensers, for about 60 tons. Single-acting 
engines and turbines have both been used in the Navy ; unfortu- 
nately both have failed, and, as a consequence, both are at present 
looked somewhat askance at for the purpose. They require dry 
steam : hence one of the principal sources of difficulty in the old 
arrangement, but one that should not occasion much trouble in the 
new. This consideration, coupled with the very great improvements 
that have been made in both since the days when they were used in 
the navy, may bring them into service again. 

The space required for the generators for the power mentioned 
would lie between 800 sq. ft. and 1,000 sq. ft., whichever of the three 
systems be adopted. It is not easy to find this room in an existing 
battleship ; but on the hypothesis, the main hydraulic engines would 
not be wanted, and the space occupied by thexe two rooms would be 
available. If in consequence of savings on account of efficiency less 
coal were carried, though a saving of weight would be appreciated, 
little space would be added for the purpose of generators. Possibly 
the change to electric driving might be carried out in conjunction 
with some other change in the disposition of the maferiel in the ship. 
For example: there are not wanting critics who consider that it 
is out of place in these days for ships of the fighting line to carry 
torpedoes. Should such a view obtain official support, a room 
equivalent to one of the existing submerged torpedo rooms would 
make an ideal generating station. Its locality would be, for prefer- 
ence, immediately adjoming the forward boiler-room bulkhead, eo 
that the steam connections might be short and direct. 

The electrical equipment of ships of war is the product of many 
hands and brains. Naval authorities do not as a rule design they 
formulate requirements, and the engineering experience of the 
country is laid under tribute to meet those requirements. Hence it 
comes about that much of the apparatus employed is of a pruprietary 
kind, and the author h: s to acknowledge the kindness of many близ 
and friends who have allowed him to describe their apparatus and 
inventions. These have already been mentioned by name in the 
Paper. He is also under obligations of a more general kind, and is 

leased to acknowledge here his indebtedness to the Lords of Her 

ajesty’s Admiralty for permission to describe parts of the equip- 
ment of H.M.S. “Albion,” and to make various references to 
Admiralty specifications ; to the Naval Attaché of the Imperial 
Japanese Embassy, for permission to refer to the equipment of the 
battleships recently built in this country for the Japanese Govern- 
ment ; to the General Electric Co., of Schenectady, U.S.A., for the 
photographs illustrating American apparatus ; to Messrs Sir W. G. 
Armstrong, Whitworth, and Co. (Ltd.). for permission to include 
particulars relating to the electrical side of their naval ordnance 
work ; and to the Directors of the Thames Iron Works Shipbuild- 
ing and Engineering Co. (Ltd.) for permission to make general use of 
the information in their possession. 


DISCUSSION. 


Capt. CREAK, referring to the question of the effect of the wiring of a 
ship upon the compasser, said he only knew of one instance in which bad 
effects had resulted, and this was in connection with the automatic 
projector in Fig. 184. In this apparatus the leading wire was connected to 
one arm and the return to the other. The consequence was they got a 
deflection on the compasses of 2deg. in one direction and 2deg. in the 


= 1 


opposite direction. But this had been easily remedied by leading both 
wires to one arm of the projector. The greatest sinner on board ship, in 
the matter of the effect upon the compasses, was the dynamo, and he had 
often asked dynamo builders and designers to build a dynamo without an 
external field. With ironclad dynamos he had got a deflection of 2deg. or 
24deg. at a distance of 20ft. away from the machine. 


Mr. SYDNEY EVERSHED thought Mr. Grove's Paper gave a very 
good account of the present position or rather transitional position in 
which electricity is in the navy ; it enabled us to see that our navy was not 
во very far bebind the navies of the reat of the world. There was often a 
sort of feeling that in the British navy every novelty was passed as a 
matter of course, but those who had had anything to do with introducing 
novelties into the British navy could say that this was not the case. ]t 
had to pass the ordeal of the three great branches into which the adminis- 
tration of the navy was divided. It was clear, from Mr. Grove's 
Paper, tbat the next few years would show an enormous difference in the 
manner in which electrical work was carried out. At present, if they 
looked at any warship from an electrical engineer's point of view, they 
were struck with the rather costly electrical equipment. All the dynamos, 
engines, cables and everythiog elee were of the best possible quality, but 
the manner in which they were installed rather suggested that the whole 
electrical scheme was an after-thought. He was of opinion that the 
author's suggestion of a power station on board each first-class cruiser or 
battleship was the right one, and in а. few years’ time they would see а 
central electric station properly designed and put into the right part of the 
ship under the protective deck It had been very truly atated in the Paper 
that the development of the electrical equipment of the warship had been 
the product of many minds and men’s work. His own part in the work was 
chiefly in the direction of establishing communication, and he could confirm 
what Mr. Grove had said as to the unsatisfactory nature of speaking tubes. 
It is almost impossible in many parts of the ship to make any use of these pipes. 
Capt. Creak had referred to the leakage from ironclad dynamo, and at 
the time it was proposed to use this kind of machine he felt perfectly 
certain it would be a failure. He even ventured to put his views before 
the Admiralty in an unofficial way, but he did not think it had much 
effect. It was tried, and he was not at all surprised to hear that it only 
diminished the compass error by about half. Although it was possible to 
shield à dynamo to some extent, they could never entirely get rid of the 
effect of a coil by putting iron round it, and he was glad to see the 
Admiral y were introducing the four-pole type of dynamo. This was the 
true way out of the difficulty, because it made the dynamo astatic. 


Mr. R. E. B. CROMPTON said he was going to play tbe naughty boy 
again. А previous occasion on which he had done this was in discussing a 
Paper read some seven or eight years sgo before the Mechanical Engineers 
at Portsmouth by an official of the Admiralty describing electricity in Her 
Majesty's navy, and in daring to criticise the matter he had so annoyed 
the officials that he did not get an Admiralty contract for years after- 
wards. But as he had eince been thanked for what he had said he did 
not mind. He considered the state of the navy with regard to the use of 
electricity a disgrace to the profession. They were very much indebted to 
Mr. Grove who had put his Paper in a very readable form, a form which 
helped him (Mr. Crompton) very much in putting forward criticism for 
what it might be worth. He would first point out that our Admiralty 
did not have much to do with the introduction of electric lighting on board 
ship. This had to be done for them by English contractors for foreign 
Governments. The first ship fitted throughout was a Brazilian cruiser, 
and the only reason why the British Admiralty followed suit was that one 
of their officials was consulting engineer then for the Brazilian Government 
and he had thus had an opportunity of thoroughly studying the arrange- 
mente, which were promptly adopted in Her Majesty’s service. Mr. Grove 
mentioned that even now the electric motor was looked upon with 
suspicion, but he asked them if it was commoner for an electric motor to 
break down than for a steam engine, at any rate he had never seen one 
break down without it bad given notice that it was not receiving proper 
attention, and the cases in which an electric motor broke down without 
any warning were so rare as to be unknown. With regard to hydraulic 
power he stated that he had an hydraulic lift in his own house for 10 years 
and be had known it in the case of a hard frost to be a source of anxiety 
to the family. He had been telegraphed up to the Midlands on account of 
three hydraulic fittings splitting one night, and he did not see why, on 
Her Majesty's ships in extreme latitudes, difficulties of the same kind 
should not take place. In conclusion he mentioned a statement at the end 
of the Paper to the effect that both single-acting steam engines and turbines 
had been tried for driving the generating sets but that both had 
failed, and as a consequence were looked at askance. While there were 
others who could speak about the turbines, he could say something about 
the single-acting engines. Was it not a scandal that the single-acting 
engine—the greatest friend to the electric light industry - had been kept ou‘ 
of the navy ? 


Mr. А. E. RICHARDS thought that Mr. Crompton had really got quite 
outside the Paper at times. Mr. Crompton surely did not mean them to 
take his statement seriously, that he did not bave another Admiralty 
contract for some time because he bad criticised their projector? The 
Siemens' projector was perfect, and it bad been tried in the navy 
for a long time; but the reason it was not used at present was not 
because it was inefficient as a projector, but because the people who 
used it did not consider an automatic projector was required. 
With regard to the matter of dynamos, he said that of course, a good 
many years when the Admiralty specification for dynamos was first published 
it caused & good deal of discussion, the chief thing criticised being the 
temperature limit; in fact, it had not finished being criticised yet. It 
was stated in the Paper that the Americans adopted a lower temperature 
limit; but he might say that during the many years from the first intro- 


duet ion of electricity in the рату, he had never known a dynamo bought 
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under the conditions of the British Admiralty specification to fail. Most 
of the troubles experienced had been on the engine side, and they had 
some dynamos at present working which bad been installed in 1886, and 
which had outlived the main engines of the ships. This quite agreed with 
Mr. Crompton that a dynamo or motor never broke down, and it should 
not, as there was nothing in it to break down. Coming to the question 
of the electric lighting of ships, he said he did not understand one little 
clause in the Paper describing the glands for making the bulkheads water- 
tight, and which stated that they cannot be drawn back." His own idea 
was to have & cable which never wanted drawing back. In the matter 
of communication, he said they all knew that voice pipes were not very 
tatisfactory, but until they got telephones in good working order he did 
not see how Mr. Evershed was going to improve the voice pipe system or 
any other system. 

Mr. A. A. C. SWINTON did not altogether agree with what Mr. 
Crompton had said. Hia own view of the matter was that up to a certain 
point electrical arrangements for the distribution of power on board ship 
were exceedingly good, but they were not applicable in all cases, and more 
especially with regard to the training of large guns, hydraulic arrange- 
ments were very much better. In training large guns or heavy weights 
generally, a slow, steady motion was wanted, and this was obtained by 
bydraulic machines, with extraordinary accuracy and precision, in a way 
that he did not think would ever be attained by any other kind of 
machinery in which there were rapidly revolving parts (inevitable 
in the case of a motor) besides the effects of momentum and a 
great complication in gear and brakes. His only other point was in 
connection with the question of turbines which had been mentioned 
in the Paper, as he had been the firat to put one on board ship for the pur- 
pose of electric distribution when with Meesrs. Armstrong. Mr. Parsons, 
in conversation with him, had stated that steam turbines were not suited 
for small power, and that it was very difficult to make small turbines 
economically, and he thought this was the reason the Admiralty had not 
continued the use of them. Besides this, at the time of their introduction, 
the electrical equipment of the ship was a very small part of the whole, 
and it was very difficult to get the chief engineer to take sufficient pains 
to learn the details of a new machine which they only considered a very 
small part of their business. Again, in some cases the turbines were 
placed transversely across the ship instead of longitudinally, and if they 
put turbines working at high speeds transversely they got very large 
strains. 

Mr. A. J. LAWSON said that in the description of modern practice, as 
described in Mr. Grove’s Paper, one thing which had struck him was the 
departure from the “central station" method in the lighting of ships of 
war. The generating sets were distributed all over the ship, often a long 
way from the main engine rooms and from each other. (Consequently, 
there was a great length of steam piping, with all ita attendant losses, 
besides complication of the wiring, in which ring mains were a necessity. 
Again, the Admiralty for very inadequate reasons had adopted a voltage 
which was used by nobody else—a standardisation of the wrong kind. The 
sooner they went to 100 volts, or even 200 volts, and got machines which 
did not have to be specially wound, the better it would be. This increased 
voltage and the return to “central station " methoda on board ship would 
reduce the massing of cables shown in some of the illustrations, and 
produce better results in every way. 

Mr. C. E. GROVE, in replying, drew attention to Mr. Evershed's remark 
that he did not think the Admiralty backward in these matters, while Mr. 
Crompton thought they were disgracefully ғо, but really the truth lay 
between these two statements. His Paper certainly did show that in 
many respects foreigners made electrical applications more elaborately and 
with more enterprise than was actually done in the British navy, and he 
thought they were tco conservative. There was room in a country like 
this for more liberality and enterprise in actually trying thinge. His 
experience certainly agreed with the remarks that had been made that if 
there was any difference between the reliability of a steam engine and 
a dynamo or motor, the advantage was with the electrical machine, but 
it was extremely difficult to get engineers who were warine or 
mechanical engineers without electrical training to believe it. One 
remark of Mr. Richards, he thought, called for answer, and that was that 
they should build their electrical equipment to suit the ship. He ventured 
to say this was utterly wrong, and he would even go further than that. 
Ships were, and have been, and would be built around various objecte. 
Again and again ships were specially designed round guns; the design of 
the whole ship was made subsidiary to the attainment of certain qualities 
in gun fire. Within the last few years the British Admiralty had designed 
and built ships around the Belleville boiler, and if we could only get the 
British Admiralty to believe they would get better reeults in efficiency, 
reliability, economy of coal, and gencral cleanliness and convenience by the 
introduction of an electric power station on board, there was no earthly 
reason why а ship should not be built round the electric power station. 
He was proud of the simplicity and Leauty of hydraulic machines, and the 
reason why this had been brought to the state of perfection it had in this 
country was that the principal firm of British gunmakers was Messrs. 
Armstrong, Whitworth and Co., and they were aleo our leading firm of 
bydraulic engineers. The two systems existed in the eame company, and 

nothing was more easy than to develop the two systems together, but if 
Armstrong s bad been an electrical firm the result might have been the 
reverze. Аі the same time, on the “Brooklyn,” as mentioned in the 
Paper, the 13in. turrets had been started and stopped electrically very 
frequently, and with satisfaction, and such results did not stand alone. 
The Ward-Leonard system of control seemed to lend itself perfectly to the 
adjustments in minute fractions of degrees, and the momentum effect was 
almost nil. Mr. Mordey bad just told him that some such method of 
control by the use of generators and motors combined was used over and 
over again in lifts, and was quite successful where momentum effects had 
to be dealt with, and where quickness of action was essential, 


PARLIAMENTARY INTELLIGENCE. 


NORTH METROPOLITAN ELECTRIC POWER SUPPLY, 


The Parliamentary inquiry into this electric power scheme, which prin- 
cipally affects the northern suburbs of London and the adjoining outeide 
districts, is proceeding before a Committee of the House of Commons, con- 
sisting of Mr. H. A. Brown (Chairman), Mr. Trevelyan, Mr. Rutherford, 
and Mr. Murnaghan. The first sitting was held on May 24. The oppo- 
nents of the measure include the District Councils of Wood Green, 
Hornsey, Waltbamstow, Hendon, Edmonton, Tottenham, and Southgate, 
the County Councils of Hertfordshire and Middlesex, and the Harrow 
Electric Light and Power Co. 

Mr. LITTLER, Q.C., for the promoters, said none of the petitioners 
raised in the least degree any question of principle with regard to the 
desirability of supplying electric power, and it was only with regard to the 
particular circumstances in which the company proposed to supply that 
any issue was raised. The company promoting the scheme bad its origin 
in the important principle laid down by successive Parliamentary com- 
mittees in every conceivable class of circumstances that the larger the 
works supplying a district with electricity and the morc varied the demands 
they had to meet, the better and the cheaper for the consumer; firatly 
because electrical energy can be more cheaply produced on a large scale 
than on small scale ; and, secondly, because the more varied the purposes 
to which the current so generated was put, the better for everybody by 
reason of the reduction of price. In the district proposed to be served 
under the bill there was already a considerable area devoted to manu- 
facturing purposes It was proposed to include in the area of supply the 
eastern half of the county of Middlesex and a considerable portion of the 
county of Hertford and a small part of Essex. The districts scheduled iu- 
cluded Enfield, Waltham Cross, St. Albans, Friern Barnet, Southgate, Horn 
sey, Wood Green, Finchley, Hendon, Harrow,and Wembley. Iu some of these 
places there were light railways and tramways on which it was inevitable 
that electric traction would be used in the future, and in others there were 
large establishments, such as small arms factories, powder factories, lunatic 
asylums, and so on, to which an electrical supply would also be most advan- 
tageous. Consequently powers were sought to lay down electric mains in the 
streets and roade of these districts, and the company undertook to supply 
all authorities, companies, bodies, or persous entitled to be so supplied 
with energy for lighting and power, The promoters asked only for power 
to supply those people who had Parliamentary authority themselves to 
sell electricity, and not to supply any railway company, tramway company, 
or other persons who were merely consumers. The first-named bodies 
would have the whole of the retail distribution in their own hands, and 
would fix the price to be paid by the consumers ; instead of each having 
their own works, the company would provide the power at the cheapest 
possible rate. The only compuleory powers over the districts in question 
sought by the bill was the power to open up the streets and roads. 
The local authorities might themselves dictate to the company the 
routes which the cables should take, and might themeelves, if they 
chose, open up the streets and lay the cables, charging the company 
with the cost of the work. The only difficulty with the company 
was that they must be subject to some local authority, and there 
was a difference of opinion as to what authority it should be. 
If they accepted the views of the Middlesex County Council they would be 
subject to two authorities, the urban district council and the county coun- 
cil, which would be rather awkward if one required one thing and the other 
required another. The scheme before the Committee was not in any way 
a speculative one, and it would be of the greatest possible value to con- 
sumers of electricity whether for power or lighting. It was practically 
permissive in ita character, the only compulsory powers sought being those 
which had been conceded by Parliament over and over again of going 
through certain districts for the purpose of supplying others. 

Mr. S. Z. DE FERRANTI, examined by Mr. Balfour Browne, Q.C., said 
the essential feature of the schemebeforethe Committee was the provision of 
a wholesale supply of electrical energy in place of having a multiplication 
of small generating stations, There were in existence in certain places 
large works with ample power during the whole 24 hours, where they 
prebably had such a good load factor that they would not need to come to 
the Power Co., but there were very few such cases iu which consumers 
would not avail themselves of a public power supply if it was obtainable. In 
most cases manufacturers only wanted power for a certain time, and it 
was more economical to get it from a power generating company which 
bad various loads. A number of tramway and light railway companies 
would no doubt be excellent customers of the power Supply Co., as it 
would be most advantageous to them to get an electrical supply just 
wherever it was wa without having] to, engage in an electric generat- 
ing business as wel that of running cars and trams. Supposing that 
the Power Co. suppli these concerns, they would have a considerable 
load factor throughout the day, and in the evening also. This would 
enable them to supply electricity for lighting, say, in Hertford or St. 
Albans, or other,town at a much cheaper rate than they could otherwise 
supply it, if they had not tramways on their system, without detriment to 
the supply to the tramways, and also enable them to greatly reduce the 
cost of supply for electric light purposes. Then having got both these 
large customers they could supply manufacturers at a very much lower 
price than the manufacturers could supply themselves, because the Power 
Co. would have a good load factor. As had been explained, the promoters 
did not want to compete with the local authorities, but to supply the local 
authorities with electricity, which they in their turn could supply cheaply 
to the manufacturers. The Power Co. would merely generate and transmit 
the power to those who would take it wholesale, namely, the authorised 
companies and local authorities who would provide both the capital and 
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the labour for distributing the current to tbe individual consumers. In- 
stead of the local authorities and tramway companies each having their 
generating stations, and distributing electricity to the consumers, they 
would take à supply from the trunk mains of the Power Co. If both the 
generating station and the distributing plant were in one hand, the con- 
sumers would merely have to pay to one set of persons what he would 
otherwise pay to two, in fact he would only pay to the distributing 
authorities. | 

On what load factor have you been calculating in this case?—On а 
25 per cent. load factor derived from tramways, lighting and power. The 
6,000 kw. which the company were proposing to lay down in the first 
instance would by no means meet the demand which would arise in the 
area of supply. It was simply something to begin upon. For the purpose 
of arriving at that load factor the company would have to divide the 
6,000. kw. as follows:—1,300 kw. for traction, 2,500 kw. for power, 
2,200 kw. for lighting. The following were the load factors in each class 
of demand :— 


Estimated maximum demand .................. 6,000 kw 
Capacity of generating plant 8,000 kw 
Capacity of boiler plant ....................... 15,000 н.р. 


Estimated load factor 25 per cent., made up as he had just stated. Тһе 
estimated units generated would be 15,500,000, and the estimated units 
sold 13,000,000. 

You can, of course, increase that 6,000 kw. to any extent, but it 
would be probably always in the same ratio for electric railways and 
tramways, power and light ?!—Undoubted]y we can increase it, It would 
be impoesible to say that it would follow exactly the same ratio, but I 
anticipate that it would never be less favourable. 

You put down the capacity of the generating plant at 8,000 kw., allow- 
ing 2,000 kw. for a reserve, and а very ample reserve! 

The CHAIRMAN : What is the power of 15,000 н.р. reckoned in kilo- 
watts — 10, OO0 н.р. if you could put it in that way. Boilers only measure 
horse-power. 

Mr. BALFOUR BROWNE : It would rather astonish a boiler to talk to 
it about kilowatts ?—It would, but it would not be unreasonable. £59,800 
was the estimated cost of the plant which would transform the steam 
power into electrical energy. In addition to this there were engines and 
generatore, £80,000, ог £10 per kilowatt ; switchgear, £16,000; lands, 
buildings, foundations, chimney, coal stores, and general building work, 
£40,000 ; bringing the total up to £195,000. Next came the cost of 
transmission, which would vary according to circumstances. Mains laid 
and jointed complete £13,000, and £30,000 for the transformers and trans- 
former chambers, making altogether £355,000, to] which must be added 
engineering feea, cost of promotion, procuring the capital, and the necessary 


powers, which he had put down at the round figure of £34,200, making 


altogether a gross total of £390,000 for the 6,000 kw. The working cost 
would be £22,000, the cost of coal being estimated at 0°40d. unit ; oil 
waste and stores, 0:044. ; depreciation, repaira and maintenance, £14,200, 
being 4 per cent. on the capital expended on plant and machinery ; wages 
of workmen, £5,000, or 0°09d. per unit ; rates and taxes, £3,000, or 0:054. 
per unit ; and management running expenses and directors’ fees, £5,800, 
ог 0°114. per unit. The total expenditure for generation and distribution 
to the various consumers would be £52,200, or 0'95d. (just under a penny). 
The very tempting price of 14d. would bring in a revenue of £81,250 as 
the result of selling 13,000,000 units, from which would have to be 
deducted the cost of generation and transmission £52,200, leaving a net 
profit of £29,050, or 7 per cent. upon the total capital, with a small 
amount of £1,750 to carry forward. The mode of working proposed 
under the scheme was the two-phase alternating current. This current 
would be transformed down to the 500-volt continuous current required 
for the tramways. The generation would be effected at 10,000 volts pres- 
eure. The provision of a third or reserve cable would obviate any fear of 
of а district or area being cut off from the supply through failure of 
the cables. Two cables would be used normally, and the third would take 
thc place of either of the other two in case of accident or repairs, and be 
laid in solid bitumen. The whole of the materials used in the cables were 
of the most permanent nature. The insulation was made of paper and 
oil, both of which were most permanent, He was perfectly certain that 
cables like these would be as good fifty years hence as when they were first 
ut down. 
Р By the CHAIRMAN : Starting with the copper in the cables for trans- 
mitting energy such as would be used in the first instance, there would be 
no depreciation of that copper from the current-carrying capacity point 
of view. The conductivity would not decrease, and the insulation would 
not become less useful. 

By Mr. WORSLEY TAYLOR, Q.C. : Each of the cables would be equal 
to the transmission of 2,000 н r. As to safety a pressure of 10,00) volta 
was contemplated. As far back as 1888 the Board of Trade had sanctioned 
this pressure throughout the streets of London. 

By Mr. CLAUDE BAGGALLAY, Q.C. (represen ing several of the oppo- 
nents of the Bill): The details of the scheme were the same as in the 
Durham Bil, modified, of cour.e, by the change of circumstances as 
between the two districts. 

Mr. BARTLEY DENNIS (for the Harrow Electric Light and Power 
Co.): Where а power has been already established in a district, and is 
doing well, do you think it right that a powerful syndicate such as yours 
sbould be allowed to come in and compete ?—We introduce no competition. 

Mr. HUTCHINSON (for the Walthamstow Council): Supposing that a 
tramway company or light railway company, authorised to use electrical 
energy, obtain a supply from you, could they not uee it for the purpose of 
lighting their own premises — Certainly ; instead of making it for them- 
selves they could buy it from ua. 

Mr. GEO. CORBLE, clerk to the Lea Conservancy Board, examined by 
Mr. Littler, Q.C., said the scheme of the bill would be of great benefit in 
developing the business of the river Len on the understanding that the 
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powers sought do not include the distribution of electricity to the con. 
sumer, but only the supply in bulk to authorised undertakers ; that no 
power is taken to break up streets for the purpose of supply to the con. 
sumer or save for the purpose of getting to the point where the supply is 
given in bulk to the authorised undertaker, or that the street work if 
required can be done by the authority at the company's expense ; that the 
local authority is to be left to consider the route proposed for the through 
mains, and that the object of the bill is to reduce the cost of electric 
energy, and to limit the number of generating stations required in a given 
area. Every year (said witness) more and more people were looking out 
for factory land on the borders of the Lea, tempted not only by cheap 
carriage, but by the comparative cheapness of the ground. To these places 
an efficient supply of electricity would be a great advantage, and he also 
had in mind that some day barges might be propelled by electricity if power 
could be obtained cheaply. 

Mr. J. W. SWAN, F.R.S., examined by Mr. Worsley Taylor, said 
that year by year there had been very great development and progress in 
the direction of increasing the area of economic supply of electricity, 
mainly owing to the increase in the district over which it had been found 
by gradual experience that electrical energy could be transmitted 
economically. For instance, in 1877, by tbe Jallochkoff system, 20 or 30 
lamps could be run from one dynamo, Shortly after that the Swan incan- 
descent lamp was invented, and in about the year 1880 it was found 
possible to distribute electricity for something like a mile and 
a half from the generating station. Even Sir Wm. Siemens was at 
one time of opinion that for the electric lighting of London a sepa- 
rate generating station would be required for every square mile pro. 
posed to be lighted, but now it was agreed by all electrical engineers 
that the position was entirely changed, firat of all by the fact that 
by means of the high-tension dynamos and cables described by 
Mr. Ferranti it was possible to transmit energy economically, havin 
generated it at a central station, over a large number of miles. He ien 
that electricity could be transmitted at such high pressures as were con- 
templated in the scheme before the Committee with perfect safety. Very 
great advantage would arise from the fact that a day use for power 
purposes and traction as well as a night use for lighting could be 
found and arrangements could be made for facilitating that com. 
bination of uses It would be a much better arrangement to 
have one generating station and to distribute the power generated 
at that station to the neighbouring districte, rather than to 
have a number of small stations distributing within their own 
small areas. He was not sure that the proposals in the bill would be of 
any direct advantage to the Edison and Swan Co., except that, being large 
employers of labour, it would be a much pleasanter thing for their work- 
people if electric light was supplied in their district. There was also a 
remote possibility that they might themselves take an outside supply of 
electricity for driving machinery if they ran short and there was a neigh- 
bouring electrical station supplying electricity very cbeaply. 

Cross-examined by Mr. FORBES LANKESTER (for the Wood Green 
District Council): Do you agree that 5,000 kw. is a fair economical unit !— 
I do not think that rule could be stated without reservation. I should not 
call a station generating 5,000 kw. a very small station. It would not make 
much difference in point of economy of generation whether theelectricity was 
generated by a combination of local authorities or by a single company. 
At the eame time it was rather difficult to imagine a small local authority 
extending ite operations over a wide area wheu a company was proposing 
to do the same thing. 

Ву Mr. HUTCHINSON: An alternating current of 10,000 volts pres 
sure is not the most advantageous current for driving motors, is it !— 
It would bave to be transformed. 

Light railways and tramways generally take their current at about 
4CO volts, do they not !—Yes. 

And they prefer to have it continuous, aud not alternating !—Yea. It 
is part of the scheme before the Committee to supply electricity at such & 
preesure for traction purposes. 

Further general evidence in favour of the scheme having been given, 

Mr. J. S. RAWORTH said he had been paying great attention to the 
subject of electrical transmission of power cheaply and effectively, and had 
come to the conclusion that the scheme before the Committee would throw 
open a considerable area in the neighbourhood of London suitable for the 
erection of works both for electrical and for mauufacturing purposes. If 
arrangements could be made whereby power could be acquired from a 
large supply compeny or works it would be almost a living profit to some 
manufacturers—that is, the saving in power would be so great as almost 
to keep the manufacturer in food and board and lodging. He was satisfied 
that small local authorities, if they could take their power from large 
works such as those proposed, and distribute the power themseives, would 
be able to supply customers much more cheaply, and get a very much more 
extended sale for electricity and make 3 satisfactory profit for themselves. 

Have you found that if geaeration ia carried on on a large scale the 
saving of cost is in itself more than sufficient to pay the whole capital cost 
of distribution ?—The saving in capital cost of the installation is enough to 
provide for distribution. 

What is the cost of distribution? Is it very small when the distance 
does not exceed 6 miles — Very small indeed, if properly used. 

You estimate that where the load factor exceeds 25 per cent, and the 
чш із not more than 6 miles it may be even less than pad. per unit! 
— Үе», 

It has been suggested that if you have а main from your generating sta- 
tion at Enfield to St. Albans you cannot take off any electricity on the 
route; is that so '!—No, you can take it off. 

Is the scale of maximum charges so worked out that, as near as possible, 
the consumer shall pay a price based on the cost of generating his own 
particular supply - It із made with the intention that a man taking an 
expensive supply pays a higher price than: - an taking a cheaper supply. 
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Obviously, if you have & uniform tariff, the effect will be that the 
consumer with a low load factor would be supplied at a loss, while the man 
witha high load factor would be unduly taxed to make up the loss ?— 
That is the defect under which no great expansion of electrical energy 
takes place. 

есас by Mr. BARTLEY DENNIS: If the lighting and the 

trams are about the same in the Durham case as in the Middlesex, but the 
power to be taken in the Durham case is more than twice that in Middlesex, 
the load factor in Durbam must be higher than in Middlesex '—We have 
not taken that basis, We have taken the load factor for light as better in 
Middlesex than in Durham. 
. The three factors соё], load factor, and quantity, are the ruling factors 
in the cheapness of the price at which you can sell—tha* being so, is it not 
the fact that all three are more favourable in the case of Durham than in 
Middlesex ?—We do not know what they will be yet. We know that coal 
is more favourable in Durham, 

Witness was briefly cross-examined on behalf of the various other local 
authorities, and the Committee then adjourned until] Tuesday, June 19, 


CHRISTCHURCH, BOURNEMOUTH, AND WINTON 
TRAMWAYS BILL. | 


On Friday last the Select Committee of the House of Commons, pre- 
sided over by Mr. W. H. Holland, took the Christchurch, Bournemouth, 
and Winton Tramways Bill and the Bournemouth Corporation Tramways 
Provisional Order. The promotera of the firet-named bill were the Poole 
and District Electric Traction Co. 

Mr. BALFOUR BROWNE, Q.C., for the promoting compeny, said the 
bill was one to authorise the Poole and District Electric Traction Co. to 
construct tramways from the middle of Christchurch into Bourne- 
mouth, to be worked by electricity. There were two bills before 
the Committee, the one be was opening and one promoted by means 
of & provisional order by the Corporation of Bournemouth, who were 
proposing to construct lines in Bournemouth running partly over 
the same route as that proposed by the company, but with ramifications 
to streets which the company did not proposed to touch. A light railway 
was already authorised and in courte of construction by the company 
promoting the present Bill, wbich would connect Poole with the 
County Gate at Bournemouth, and th's line would be very important. 
Only the Bournemouth portion of the present scheme was opposed. On 
former occasions attempts had been made to obtain power to construct 
lines in Bournemouth, but the Corporation opposed on the ground that 
the introduction of lines along any of the roads of the town would drive 
away the wealthier class of visitors, who brought with them their own 
carriages and horses, and upon whom the prosperity of the town in the 
main depended ; and the schemes were rejected. But last autumn when the 
promoters wrote to the Bournemouth Corporation giving notice of their 
intention to apply for power to run tramways into Bournemouth, the 
Corporation, immediately they received the letter, and forgetting all they 
had said before, promoted a scheme of tramways on their own behalf, 
Counsel thought in these circumstances the company had been very 
badly treated. He would not oppose the Corporation bill for the making 
of the trams, but he asked the Committee to say that if the Corporation 
scheme were sanctioned the company should have running powers over 
the Corporatioa line, so that people couid travel from Christchurch 
to Bournemouth, and then on without change to Poole on the other side 
of the town ; and thus avoid, as might be poasible if the company did not 
possess these r unning powers, having to change on reaching Bournemouth, 
enter a oration car, change again on reaching the other side of 
Bournemouth, and proceed thence in а car of the company to Poole. If 
these running powers were granted the company would give the Corpora- 
tion running powers over the company's lines. It was absolutely essential 
that there should be through communication. The only question really 
between the Corporation and the company was as to who should make 
the line on the road in the borough in regard to which both sought powers. 

Mr. MARSHALL, ex-mayor of Christchurch, said the district through 

Which the trams would run to Bournemouth was rapidly developing, and 
the trams would materially assist that development. Local feeling was 
strongly in favour of the company's scheme. In the event of the 
Corporation being allowed to construct the tramways in Bournemouth the 
company should have power to run over those lines, and should either 
Party be unreasonable as to terms, there should be power to call in a 
third party to decide between them. 
_ Mr. PAGE, Q.C., for Bournemouth Corporation, said he admitted the 
importance in the public interest of through communication, and he should 
not question the engineering or financial aspects of the scheme of the com- 
pany. He could not agree, however, that in the event of the company and 
Corporation differiog as to the means by which the through communication 
should be established a third party should be called in. 

Mr. TUCKER, another ex-Mayor of Christchurch, said local opinion was 
strongly favourable to the establishment of an electric tramway between 
Christchurch and Poole, and to a through system—not one which should 
be dislocated at the borough boundaries. 

The CHAIRMAN said the Committee were convinced of the desirability 
of there being a through service. 

Mr. W. E. BURT, clerk of the Pokesdown District Council supported the 
company’s bill. 

This closed the case for the bill. 

Mr. PAGE, Q.C., said if their bill were passed the Corporation would 
honestly carry out what they proposed. The only question was who should 
make the tramway in the borough, and he contended that the Corporation 
теге the proper body, as was suggested in the Tramways Act of 1870. The 
Corporation objected 


to the compulsory running powers sought by the 


company with regard to the Corporation lines; it was not in accordance 
with the practice of Parliament to give such powere. 

Mr. WEBBER, mayor of Bournemouth, said he saw no reason why a 
portion of the system should be severed and handed over to a company. 
As to running powers the Corporation and the company should be free to 
make their own bargain. He thought they could agree, and he objected to 
a third party, even the Board of Trade, being called in to decide between 
them in case of difference. 

Other evidence having been given for the Corporation, 

Mr. MOON, for the company, suggested that, having regard to the past 
history of the Corporation, and the strongly-expressed desires of the 
inbabitante, it would be well that there should be some security for the 
construction of the line for through communication. If the Corporation 
did not construct the tramway between the borough boundary and the 
centre of the town within two years, the company should have the power. 
Through communication was the essente of the scheme, and it ought not 
to be left to the Corporation to determine the terms upon which the 
company should use the line in the borough. The company shouid be given 
compulsory running powers, or else the Board of Trade should appoint an 
arbitrator to decide the terms upon which the compauy should be allowed 
to use the Corporation line. The company were willing to give the Cor- 
poration running powers over the company’s line to Christchurch and Poole. 

The CHAIRMAN asked Mr. Page whetber he would agree to the inser- 
tion of a clause providing that if the Corporation did not construct this 

icular line within two yeara, the company should have power to do it. 

Mr. PAGE said be would not object to that clause provided compuleory 
running powers were not granted. 

Eventually the Committee passed the preamble of Loth measures, in- 
serting the clause referred to, and granting running powers to the company 
under the terms of the Tramways Act of 1870, and reciprocal running 
powers to the Corporation with regard to the company’s lines. 

The bill was then ordered to be reported to the House. 


THE ELECTRIC POWER BILLS. 


The Special Committee of the House of Commons on Electgic Power 
Bills took further evidence with reference to the Lancashire Electric 
Power Со.'в measure on Friday last. Sir J. Kitson again presided. 

Mr. W. P. J. FAWCUS supported Mr. Gripper's evidence, given in our 
last issue, as to the cost of carrying out the scheme and the price at which 
it was hoped to supply electric power. He said the promoters expected 
that they would have to meet an enormous demand in the Manchester 
district and elsewhere. The duty of laying the mains ought, he thought, 
to be in the hands of the company, and not in those of the local authorities. 

Prof. S. P. THOMPSON spoke of the advantages of supplying very 
large areas, and thereby reducing the price of electric energy to the con- 
sumer. He said that there were cases abroad in which electric mains 
extended over much greater distances than were proposed to be covered 
by the Lancashire Co.'s mains, It had been proved that a power of 100 
volts could be carried 100 miles. He declined to assent to a suggestion 
which was made to him in cro:s-examination, that the cost of producing 
power by means of water, as in Italy and the United States, was lower 
than tbat of producing it by means of coal, and said that, though nothing 
had to be paid for the water, enormous sums had to be expended on 
engineering and hydraulic apparatus. In answer to а remark of a member 
of the Committee, witness said that the loss of power due to the trans- 
mission of electricity for a certain distance was the same in the case of 
overhead as in that of underground cables. 

Mr. J. 5. RAWORTH said the promoters of the bill had based their 
estimates on the requirements of the Board of Trade, aud if the Board 
allowed the use of larger cables than those at present authorised a saviog 
would be effected by the company. Such a saving might run into 
hundreds of thousands of pounds. He regarded the scheme as thoroughly 
feasible, and as one that could be worked to the financial advantage of the 
com ? 
Mr. G. CALDWELL, mining engineer, and one of the promoters of the 
bill, said that the collieries in the Ince and Wigan districts with which he 
was associated would be glad to see the scheme passed. 

This closed the promoters’ case, and the opposition of 15 district councils, 
represented by Mr. Wedderburn, Q.C., and Mr. Moon, was then pro- 
ceeded with. | 

Mr. WEDDERBURN declared that the bill was ад Wzperiment that 
would result in failure, and hinder the natural development of electricity 
supply. As the roads were to be interfered with, he urged that the 
local authorities should have the power of supervising the laying of the 
cables. | 

Mr. ASPINALL, clerk of the District Council of Abram, gave evidence 
that representatives of all the collieries iu the district were on the Council, 
which had petitioned sgainst the measure. 

Mr. ROBERT HAMMOND said that in the past provisional orders and 
licences had been granted in a larger number of cases to local authorities 
than to companies. The total capital invested under the Electric Lighting 
Act was about £20,000,000, of which £12,000,000 had been invested by 
local authorities. In Manchester the Corporation had lately extended 
greatly their lines of outlet, but the cost of the works had not gone down 
as in some places by an aggregation of outlet. While he should be 
delighted to see the whole country covered with power distributing under- 
takings, he considered that the quid pro quo offered by this company to 
the local authorities was by no means tempting. What was offered was 
not as good a condition of things аз the local authorities could create for 
themselves. 

The Committee adjourned till June 18th. 


( Parliamentary Intelligence continued on page 226.) 
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THE THOMSON METER CABE. 


For some reason not precisely defined, disputes as to 
priority of invention always arouse interest in a large number 
of people not directly, and sometimes not even indirectly, 
concerned with the matter. Whether the issue be the enuncia- 
tion of a new physical theory or principle, the new application 
of a scientific fact to a practical purpose, with a prospect of 
commercial importance, or whether it be an industrial matter 
pure and simple, each side Паз its partisans, and it is rare 
that the controversy ends by the mere statements of the 
claims of the inventors, or even that its discussion is 
confined within the four walls of a court of law. This 
being the general rule, it is no wonder that the action of 
CHAMBERLAIN and Ноокнхлм v. THE Braprorp Corporatiox, of 
which we publish the judgment in this week’s issue, should have 
given rise to much comment, for although it may nominally 
concern only one firm of meter manufacturers and one local 
authority supplying electrical energy, actually if the decision 
had been in favour of the plaintiffs a large number of under- 
takers of electrical supply by continuous currents would have 
been affected ; and, besides the maker of the meter alleged to 
be infringing, at least one other prospective meter maker 
might have had his ardour damped. The defendants having 
won the action, the position is practically “ As you were,” 
except perhaps that the importance of the Hookham patent 
has been considerably lessened, and that it appears no longer 
to be the master patent some may have thought it after the 
decision in the Perry meter case (CHAMBERLAIN and Ноокнлх 
v. JOHNSON and Рниллрв) three years ago. 

The action was brought against the Bradford Corporation 
as users of the Thomson meter, which, it was alleged, 
infringed the meter or meters described in Hookham $ 
specification, No. 4,225, of 1887. The actual Hookham and 
Thomson meters, as built at present, are both motor meters 
with Foucault brakes—and there the resemblance apparently 


| ends. While on the one hand the Hookham instrument measures 


ampere-hours, and its motor has a permanent magnet field, 


mercury contacts to the commutator, the Thomson meter, 
on the other hand, is an energy meter in which the main cur- 
rent passes through the field and a shunt current is led to the 
armature through silver brushes resting against an ordinary 
divided commutator. However, the question was not 
between the two meters, but whether the Thomson meter, 
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the main current being led through the armature by means of 


- THE ELECTRICIAN, JUNE 1, 1900. 


221 


es used at Bradford, could be deemed to have been 
made in accordance with the Hookham specification. 
The qualification, as used at Bradford,” is added 
advisedly, for the plaintiff.’ advisers evidently saw that 
the meter per se was no infringement. Hookham’s 
specification was for a quantity meter and a quantity meter 
only, and the Thomson meter is essentially an energy meter. 
But, said the plaintiffs, the Bradford Corporation is employing 
their meters on ‘constant pressure mains, and we give the 
Corporation engineers the credit of keeping the pressure at 
their consumers’ terminals absolutely constant, and then 
their energy meter does no more than measure ampere-hours 
just as our does. The judge did not take this view. He held 
that the fact that the defendants at Bradford had hitherto 
supplied electricity at & constant uniform pressure, did not 
render it unnecessary to have a meter capable of measuring 
whether they do or do not keep up such uniformity ; to say that 
the defendants had not proved that they had deviated in the past 
from the Board of Trade regulations was an attempt to turn 
their virtue against them in a manner quite unwarrantable.” 
No doubt several of the principles underlying the Thomson 
meter are enunciated in Hookham’s specification. For 
instance, it explains that either a permanent magnet field or 
an electromagnet field can be employed, and that the motor 
ean be constructed with the main current passing through 
the field and the shunt current through the armature or vice 
versi. But it has now been abundantly proved, if it had not 
previously been proved in the Hookham-Perry case, that the 
principles underlying the motor meter and Foucault brake 
had been set forth before, and were therefore common 
knowledge at the time of the specification. Ayrton and 
Perry's historical specification describing both their ''erg- 
meter (the precursor of the Aron meter) and the motor 
meter with disc brake—without, however, sufficient detail in 
the latter case to enable an efficient meter to be constructed— 
was again brought forward in evidence; but to this was 
added an article by MARCEL. Deprez in the Lumière Elec- 
trique, of January, 1884, describing the Siemens’ energy 
measurer, which was a motor meter with a paddle brake, 
and pointing out how this instrament might be improved by 
adapting to it a magnet and disc brake which he had 
previously employed in an electro-magnetic speed indicator, 
and also an article by Орремвовм in the Centralblatt fiir Electro- 
technik repeating, and to some extent enlarging on M. Deprez’s 
conclusions. Incidentally it may be remarked that this case 
emphasises more than ever the value of technical journals 
and the importance of studying them. Mr. Frrrantt, in his 
evidence, stated that, had he read M. Deprez’s article at the 
time, he could have constructed & properly working motor 
meter in accordance with the instructions, and a motor meter 
resembling the Thonson meter. Yet, until over three years 
later, when Mr. Ноокнлм succeeded with the first pattern of his 
meter, we believe that no really practically working meter of 
this type had been put on the market, although a demand for 
electricity meters existed. To return to the present lawsuit, 
however. The principle of the motor meter with a Foucault 
brake being common knowledge previous to the date of 
Hookham’s specification, it only remained to show that Hook- 
ham and Thomson had employed different means of applying 
this commonly-known principle practically. This the judge 
stated had been done to his satisfaction. From his judgment 
it will be seen that he had attained a thorough grasp of the 
case in spite of all its intricate technicalities, and the same 
can be said of all the counsel employed. Yet considerable 
time has always to be spent in all such cases in educating the 
legal fraternity up to the required standard, and it is doubtful 


whether it would not have been more useful to appoint a com 
mittee to consider the question of reform in the methods of 
patent litigation rather than one to consider the few points in 
patent law included in the reference to Sir Epwarp Fnv's 
committee—the text of which reference will be found in 
another column of this issue. It is surely of more importance 
that the means of testing the validity of patents, and of 
suing with regard to infringements should be cheapened, 
than that help should be afforded to the slovenly inventor who 
is too lazy or not sufficiently educated to ascertain for himself 
whether his invention has been anticipated. 


CONTEMPORARY ELECTRICAL SCIENCE, 
[Compiled by E. E. Еоовмікв p'Arsz.] 

Electric Dispersion of Ice.—By means of the method used for 
comparing the rates of propagation of electric waves through 
bitumen with and without wires, C. Gutton has determined 
the dielectric constant and electromagnetic dispersion of ice. 
The refractive index was found to be 1:76, which would give a 
dielectric constant of 9:1. The ice was perfectly limpid and 
dry, and was examined at a temperature a little below zero. 
It did not perceptibly absorb the electric waves. The value 
found for the dielectric constant is much higher than that 
obtained by Blondlot by a different method, and the author 
therefore suspected that ice would show considerable dispersion 
for different wave-lengths. The original method not being 
available for great wave-lengths, he used that devised by 
Blondlot, in which the wave-length proper to the rame 
resonator is measured first in air and then in the medium 
under investigation. The refractive indices thus obtained 
cover wave-lengths ranging from 14 to 2,000 cm. For the 
smallest wave-length the refractive index is 1°76, as already 
stated. This becomes 1:73 for a wave-length of 25cm., and 
so it goes on decreasing with increasing wave-lengths until it 
reaches 1:50 at a wave-length of 2,088cm, This gives a 
dielectric constant of 2:95, which is not far from Blondlot’s 
value of 2:0 found in still greater wave-lengths. Within the 
region investigated the dispersion of ice is normal. But it yet 
remains to connect it with the optical dispersion, which is 
characterised by even smaller refractive indices. 

[C. Gutron, Comptes Rendus, April 23, 1900.] 


Armoured Galvanometers.—The protection of magnetic 
observatories, necessitated by the development of electric 
traction, involves the absence of any magnetic other than that 
of the earth from the observatory grounds. Protection of the 
instruments from all external action would eliminate the very 
field it is desired to study. The same difficulty does not occur 
in the protection of galvanometers, where an artificial field is 
created and measured, and the total absence of any other field 
is the best possible condition of working. The protection of 
galvanometers by suitable **armour" is therefore a problem well 
within the sphere of practical electricity. Such armoured gal- 
vanometers have been constructed in various patterns by du Bois 
and Rubens. Theoretically, the best form of magnetic shield- 
ing is by a spherical shield, but there appear to be technical 
difficulties in the way of providing a suitable material for such 
a shield. The authors have, however, at length overcome 
this difficulty by the preparation of a special cast steel capable 
of taking a thin spherical surface. This cast stecl, which is 
prepared by a process the details of which have not as yet been 
published, has a high initial permeability and very small 
coercive force. It is not only used for the two hemispheres 
of the outer armour, but also for a special armouring of the 
coils themselves. The planes dividing the outer and the inner 
hemispheres respectively, make an angle of 90deg. between 
them, and the combined system gives a production amounting 
to a hundredfold reduction of the disturbance. Usually a 
cylindrical outside armour is added, which makes the protec- 
tion a thousandfold one. Quartz fibres are used for suspen- 
sion. 

Du Bors and RUBENS, Zeitschrift fur Instrumentenkunde, March, 1900.] 
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Effect of Heat on Vacuum Discharges.—The distribution of 
the waste of energy in vacuum tubes has been measured by 
determining the quantities of heat given out at different points, 
or by studying the potential gradient. The dissipation of 
energy is, of course, greatest where the gradient is steepest, 
and so both methods yield substantially the same data. But 
the measurements, with the exception of those of Pandolfi, 
have hitherto been confined to ordinary temperatures, and 
Pandolfi confined himself to finding the total difference of 
potential rather than the gradient in various parts of the tube. 
G. C. Schmidt has, therefore, examined the potential gradient 
at different temperatures, ranging from 15°C. to 300°C., paying 
special attention to the differences in behaviour between the 
positive light column and the dark cathode space, which, as 
we know from the researches of Wiedemann and Wehnelt, 
acts virtually as a dielectric, freely transmitting electric oscil- 
lations, and breaking down under heavy dielectric stress much 
as would a layer of petroleum. The method used was that 
of probes, platinum ‘electrodes being fused into the gas at 
various intervals. The most striking effect of heating was 
that the continuous positive light was split up into strati- 
fications, which on further heating were gradually displaced 
towards the cathode, so that eventually a dark discharge was 
produced. At the same time, the potential gradient at the 
cathode was found to be unaffected by a change of tempe- 
rature, until a point was reached at which the cathode was 
entirely covered with glow light, or heated to a white heat. 
After that the gradient would become steeper. In every case, 
when the discharge became non-luminous it was found that 
the gradient was steepest at the anode, and that its steepness 
was in fact proportional to the distance from the cathode. 
This relation is very suggestive from the point of view of the 
ionic theory. [G. C. Scumivt, Ann. der Phys., No. 4, 1900.] 

Dielectric Hysteresis and Viscosity.—Since the work of Arno, 
itis well-known that a dielectric placed in an alternating elec- 
trostatic field gets heated, and that the heating is proportional 
to some power of the E.M.F. Similarly, Janet has proved 
that with increasing potentials the charge of a condenser is 
feebler than it is when the potentials are decreasing. This 
lag is due either to viscosity or to hysteresis. Arno supports 
the latter alternative. In that case the dissipation of energy 
should be independent of the rate at which a cycle is 
completed. The experiments of F. Beaulard, however, point 
to the opposite conclusion. He charged a condenser to the 
same potential during various time intervals ranging from 
4 seconds to 600 seconds, and compared the charges by sending 
them through a ballistic galvanometer. He found that the 
loss of energy in the condenser decreased as the time 
increased, and that if the process of charging the condenser 
was extended over an interval of 15 minutes the loss was nil. 
He, therefore, concludes that the effect is due to viscosity 
rather than hysteresis. | | 

[F. BEAULARD, Comptes Rendus, April 30, 1900.) 


International Observation of Magnetic Storms.—' The charac- 
teristics of magnetic storms" point towards local processes 
as their proximate causes, which, though producing simul- 
taneous disturbances over the entire earth, confine their strong 
influence to a limited area. Since these local processes are 
probably electric currents in the higher strata of the atmosphere 
or in the earth's crust, they may be of the nature of wandering 
current vortices. Whether these are situated in the atmosphere 
and the terrestrial phenomena are effects of induction, can only 
be determined by simultaneous observations extending over 
thousands of miles. The only such area at present adequately 
supplied with magnetic observatories for such a purpose 
is Europe and even there the number of Northern observa- 
tories, which are specially important for this object, 
is somewhat small. A. Schmidt gives some general 
principles which should govern the action of an international 
combination of observatories organised for this study. Abso- 
lute measurements are not indispensable. It suffices to have 
the values of the elements compared with those laid down on 
the existing charts. The apparatus of the different stations 
should be at least approximately of the same sensitiveness, 
but that sensitiveness need not be very high, as it is a ques- 


tion of comparing considerable variations. In the declination, 
for instance, accuracy up to one minute of arc suffices. The 
needles should be strongly damped. The epochs should not 
be too numerous, so as to avoid overworking the staff. The 
observations should be handed in fully reduced, and the 
prompt publication of the results should be ensured. 

(A. Зонмтот, Terr. Magnetism, March, 1900.] 


CORRESPONDENCE. 


— 
THE ABSORPTION OF ELECTRIC WAVES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Having recently constructed an apparatus for the pro- 
duction and detection of electric waves having a wave-length 
of only a few inches, I have been interested to find how 
easy it 18, when certain precautions are taken, to exhibit 
experimentally with this apparatus, of quite moderate 
dimensions, the chief properties of electric waves and 
the electro-optic qualities of bodies. With these appli- 
ances, which I shall describe later on, the transparency 
and refractive power of insulators, opacity and reflective 
power of conductors, and polarisation effects are most readily 
and strikingly shown. The apparatus is especially adapted 
for testing qualitatively the absorptive powers of various 
substances for electric waves. It is accordingly found that 
paraffin oil, benzol, turpentine, and all insulating liquids of 
low dielectric constant prove to be exceeding transparent, 
but water, and many liquids of high dielectric constant, are 
very absorptive. The waves I have been employing (of about 
8in. wave length) pass easily through a wood board an inch 
thick, a dozen sheets of window glass, a dozen thicknesses of 
dry washleather, a thick slab of ebonite, but are stopped 
almost completely by a couple of wet cloths, or Jin. thickness 
of water, and by any substance which is very moist. Ice on 
the other hand, if dry on the surface, is transparent to them. 
Constructing a large ice prism I have readily refracted these 
rays by it, and measured approximately the refractive index 
of ice for them. It proves to be a number near to 1:7 or 
1:8. The human hand and body are very opaque to these 
particular electric rays. I have also found they are absorbed 
by some vapours. The red nitrous fumes produced by the 
action of nitric acid on copper appears to absorb them to some 
extent even if only a few inches in depth, although they 
will pass easily through & slab of ice some 4in. in thickness. 
They are easily reflected from a surface of glass, and a very 
striking experiment may be shown by reflecting them at 
45deg. from the palm of the hand. By splitting an electric 
beam into two parts, and sending the two portions along two 
zinc tubes, which can be varied in length, the interference 
of two electric rays is most easily shown, and the wave length 
measured. Any substance which has conductivity or larga 
dielectric constant in one direction only is very absorptive of 
these rays when that direction is placed parallel to the 
electric force of the ray falling upon it. Thus a paper 
of pins stops the rays when the pins are held with their 
length parallel to the direction of the electric force, 
but not when they are held normal to it. The strongly 
absorptive character of distilled water or alcohol shows 
that in these cases it is not so much conductivity as 
large dielectric constant which seems a determining factor. 
As the experiments have not proceeded very far it is necessary 
to refrain from generalisation, but it appears very much as if 
all substances which contain in their chemical molecule either 
hydroxyl (HO) or nitryl (NO,) are in the liquid, and perhaps 
in the gaseous, form very opaque to electric radiation, the 
wave length of which is not more than a few inches. 

In the case of water it would seem that the absorption 
band known to exist in the ultra red water spectrum extends 
as far as wave lengths, 200,000 or 800,000 times аз long. 
The electric refractive index I have found for ice is in very 
fair agreement with the square root of the dielectric constant 
for high frequency reversals of electric force.—Yours, &c. 

J. А. FLEMING. 

Pender Electrical Laboratory, University College, 

| London, May 30. ae 
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LONG DISTANCE TRANSMISSION OF POWER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sig : In your leading article on May 18, you refer to my 
remarks on the recent Paper of Prof. Forbes. I would explain 
that I thought the Paper a practical joke. І could not praise 
the Paper, 80 the author became angry, and suggested many 
times that when I read his Paper more carefully I might change 
my opinions. Iwas indeed a little disconcerted, nevertheless I 
beg to ask for a careful consideration of what I said, as 
I think that it was, and is, and will be, of great importance. 
Furthermore, I eaid that I had not had time to examine the 
figures of the Paper, and I hereby declare that I had no inten- 
tion of condemning those figures until I was bullied into doing 
so. I had no doubt whatever about the wrongness of his 
figures, but as he had described six quite different systems on 
which he was in the habit of making calculations, as I 
suspected that they were all wrong systems, I knew that if I 
chose any one of these systems and proved his numbers to be 
wrong, he had five lines of retreat. 

Allow me now to show you how the thing appearcd to me 
atthe time. In our old 1886 Paper, so reviled as nonsensical 
at the time by Prof. Forbes and commended by him now, we 
proved that the efficiency in an ordinary transmission system 
(no boosters) could not be less than 50 per cent. What we 
meant will become quite clear from the following arithmetical 
example :—Take any case one pleases of power transmission 
where the efficiency seems as if it might be less than 50 per 
cent. For example: Generator voltage 1,000 volts, current 
200 amperes, resistance between generator and motor 3 ohms. 
The voltage at motor is 400 volts. The power delivered is 
80 kw. The efficiency of transmission 40 per cent. Now 
notice that, if such a case could by accident exist, it could 
only continue to exist by some careful and curivus way of 
governing the speed of the motor. If the motor is allowed to 
run up in speed so that it may work at 600 volts, it will 
receive 188} amperes through the same resistance, and there- 
fore the same power, 80 kw., will be delivered, the efficiency 
of transmission now being 60 per cent. It is in this sense 
that I affirmed the non-existence of any case of transmission 
where there is an efficiency of less than 50 per cent. 

Now, surely I may take it that this is clear even to the man 
most scornful of science, and especially of elementary algebra. 

To apply my result in the present case: Consider in 
Table II. his total efficiency 0-12. In whatever way he worked 
he would certainly get his best result by having the same 


efficiency 40:12, or 0:8464, in each of the two sections. If 
he did not have them equal, one would be less than this. This 
statement applies to any of his six systems of calculating. But 
I have proved that if he, using only arithmetic and domestic 
mathematics, gets an efficiency 0:8464 or less, for a section, 
then I know that with the very same conductor and came 
generator voltage I can deliver the same power with an 
efficiency of 0:6536 or more, through that section. This was 
my rough and ready way of looking at the matter at the time, 
but I did not like to put it forward, for it certainly understates 
my case. Nevertheless it is useful as giving condemnation of 
the published figures. 

The following result is more exact: Prof. Forbes puts it 
that, with a certain conductor and given generator voltage, to 
deliver 1 н.р. at the distance of 100 miles, using boosters, it 
is necessary to waste 71 н.р. in overcoming ohmic resistance. 
I affirm that, with the same generator voltage, and same 
conductor, he can deliver 1 н.р. at the same place at the 
same voltage, his total ohmic loss being only 0:28 m.r., and 
he need not use anything like such large boosters. I also 
say that, if he starts working in his own uneconomical way, 
taking no precautions to maintain this want of economy, his 
boosters will quickly alter things so that the transmission of 
energy will proceed, not in his way, but in my way. 

I was very much understating my case when I said that in 
no section of a boosted system can the efficiency be less than 
50 per cent. In fact, there can be no total efficiency in the 
system of Table II. less than 88 per cent., and no efficiency 
in either of the two sections of that system less than 574 per 
cent. Also, there can be no total efficiency in the system of 
Table IIL less than 25 per cent., and no efficiency in any 


section of such a system less than 68 per cent. Thus, for 
example, in Table III., where he gives 11 per cent. I find that 
the total efficiency need not be less than 44, and where he 
gives 18 per cent. the efficiency need not be less than 40. 

The proof of these and no end of other interesting state- 
ments is quite easy, but I must confess that it needs elemen- 
tary algebra, so that it is quite hopeless to convince Mr. 
Swinburne. I had not known that he was interested in power 
transmission, else by many concrete examples I might have 
endeavoured to give to him the information which my simple 
formula expresses. 

You will recollect that I called attention to the possibly 
great extra cost of the power transformed by the boosters, 
neglected by Prof. Forbes. In his Table II. (his line of two 
sections) when his efficiency is 0:12, his boosters generate 
2:5 н.р. for every horse-power delivered ; even by my figures 
the boosters generate 0:5 н.р. for every horse-power delivered. 
I do not see why Prof. Forbes should have been so angry 
when I ventured to suggest that there was really no practical 
need for boosters to keep up the voltage. 

I must say that I am still of that opinion and I think that 
Prof. Elihu Thomson, who patented this booster system of 
Prof. Forbes, many years ago, is of the same opinion. — 
Yours, &c., JoHN Peery. 

May 17, 1900. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sır: In reference to Professor Elihu Thomson's well-known 
use of boosters in power transmission, may I put before your 


readers the result of a calculation. In deference to the wishes 


of those who want to know facts and do not care for reasons, 
I forbear to give the simple algebra on which the calculation is 
based, but any of the younger electrical engineers can get it out 
for himself. I have assumed the same current density through- 
out. It is easy to extend the reasoning so as to have less 
current density at greater distances from the generator. I 
take the case of a generator at т; = 10,000 volts; I receive 
P, = 5,000 kw. at the voltage т, at the distance of 1n miles or 
100 miles from the generator. I assume the costs of power 
and of copper to be such that by the simple Kelvin law there 
ought to be 500 amperes per sq. in. in the copper (or t= 20 in 
the Ayrton-Perry Paper of 1886). Practically this means 
that the cost per annum of one ton of copper is 1 kw. at the 
generator. All values are reckoned in watts. In calculating 
column 6, I assume that the transformation of power by a 
booster costs three times as much as the original generation 
of the power; it is easy to change the numbers if this ratio 
is objected to. 

Instead of making many tables—one for a few boosters, 
another and others for more and more, taking many cases—I 
have assumed that the current is continually boosted—an 
infinite number of infinitely small boosters, because the results 
are much the same and the algebra‘c expressions are simpler 
to think about. | 

I. vi - vo is the total drop of voltage on the line, and I 


use the letter m for ч, Let there be everywhere A amperes 


per square inch in the copper. Let n miles be the whole 
length of the conductor. Use the letter и for 
m 0 C4 
mm-1 ту =] 


then ohmic loss = Pu. kilowatts. 


t З 
Loss because of cost, &e., of copper = P(oo 4 А) p. kilowatts, 


where ¢ = 20. 
Energy transformed by the boosters = P. (1 — olim 

II. When », is equal to т, and the boosters maintain a 
constant potential, 

Let Y . 
amperes, ohmio loss 


n; then, if C, is the received current of 500 
= Cv, (€ — 1) watts. 
Loss because of cost, &c., of copper = Cori (“ (бо). Watts. 
Energy transformed by booster = Оо (€ – 1) watts. 
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Delivering 5,000 kilowatts at a distance of 100 miles by 
direct current from a generator at 10,000 volts :— 


ы 
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Simple Kelvin гие... 500 | 0:20 | 1,250) 1,250 0 2, 1,203! 0:8 
Ayrton-Perry rule... 409 | 416 | 979 1,461 0 2, 1,496 0:856 
Ditto. ‚ 205 | 819] 440 2,662 0 3,108] 2,561 0°918 
(| 500 | 819 | 655 1,8488 633| 3,146) 1,747| 0:885 
400 | 819 | 910 1,421; 1,332) 3, 1,510 0'848 
500 | 8:19 | 1,234] 1,234] 2,186 4,654) 1,189 0:802 
100 O 205 5,1 615| 5, 945 4, 950 0:962 
200 0 415 2,594; 1,945| 4,254| 2,494 0:926 
|| 250| 0 525|2,100| 1,575| 4, 200 2,022 0:905 
Boosters ............ 500 0 635|1,764| 1,908] 4,5C4| 1,697 0:893 
400 0 880 1, 374 2,640| 4, 894 1,322) 0:850 
500 0 1, 110 1,110 3,350 5,550) 1,061, 0:820 
600 о |1360] 945 4,080 6.585 909 0786 
800 O 1,870 732) 5,610] 8,212] 709 07729 
|1000| 0 2.455 614) 7,365 10,454] 591) 0671 
('2000| 0 (6, 125 383: 18,375) 24, 368} 0:450 


As I take it, the most economical figures here for each of 
these drops of potential are :— 


Am pereg . Total loss percentage drop, Tons of 


square inch. on line. of potential. copper. 
A.- P. rule (no booster “ 409 2440 164 1,496 
Ditto, | 205 | 3,108 8:19 2,961 
Bo.sters ............... | 250 4,200 0 2,022 


If we do not mind having a drop of 16:4 per cent., it is 
evident that the old Ayrton Perry rule without boosters is 
the best. I take this as my standard. If we may have 8:19 
per cent. drop, still the Ayrton-Perry rule without boosters is 
the best: there is a total loss of 27 per cent. more than in 
the standard cage. If, however, we may have no drop of 
potential, then the use of boosters with 250 amperes per 
square inch in the conductor is the best, but we have a total 
loss of 72 per cent. more than in the standard case. 

I said in a recent discussion that I know of no reasons why, 
with the above voltage and for such a distance, it should be at 
all necessary to use boosters, for a drop of 8 per cent. is not 
important and the saving in not using boosters is very great. 
When no boosters are used it is easy to show that the most 
economical result as to ohmic loss and price of copper is 
obtained with a conductor of the same section throughout. 

If the price of copper is so great that the simple Kelvin 
rule would give 1,000 amperes per square inch, it is neces- 
sary to divide all the numbers of the column headed ‘ Loss 
because of cost of copper " by 4.—Yours, &, 

May 17, 1900. JohN PERRY. 


ELECTRIC TRACTION CURRENTS AND SUBMARINE 
CABLE WORKING. 


TO THE EDITOR OF THE KLECTRICIAN, 


Sir: It is only recently that I have been able to act on 
Mr. MeWhirter's suggestion (see his letter in T'he Electrician, 
Vol. XLIV., p. 868), and to repeat the experiment recorded in 
the discussion on Prof. Jamieson's Paper on this subject, 
and illustrated by his Fig. 12. This figure, according to the 
advocates of the electromagnetic induction theory, correctly 
represents the actual working conditions at Cape Town. The 
figure which I append is practically identical with Fig. 12 in 
the discussion when the key is placed in the hole 2 of the two- 
way plug. But I have introduced an additional connection 
by means of which, when the plug is in hole 1, the galvano- 
meter is simply connected across the two ends of the core, and 
thus subject to electromagnetic induction pure and simple. 
In order to make the object of this arrangement quite clear, 
I cannot do better than quote the following two sentences 
from the discussion : —“ Mr. Sayers said that . these 
effects were not produced from induction solely, for he thought 
that the battery current split at the point of attachment to 
the sheathing. If it did, the portion of the current which came 
from this attachment along the sheathing to the telephone was 
opposed to the induced current from the central core, and so it 
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was in the case of the Cape cable" (the italics are mine). 
From this it follows that a simple determination of the 
directisn of the disturbing current will finally settle the point 
at issue. For this reason, I substituted a Crompton “ Midget” 
ballistic galvanometer for the telephone, which cannot be used 
for giving the direction of a current. When the plug was in 
hole 1, so that the most favourable conditions for electro- 
magnetic induction were produced, the galvanometer gave a 
throw of 15 scale divisions to the right when the battery 
circuit was made. On transferring the plug to hole 2 (corre- 
sponding to actual conditions at Cape Town), a throw of 11 
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scale divisions to the left was obtained when the battery circuit 
was made, the capacity of the condenser being 1 microfarad. 
With 4 microfarads 42 scale divisions were obtained. 

The results hardly require much comment, and clearly show 
how utterly insignificant the effects of electromagnetic induc- 
tion are in the case considered.— Yours, &o., 

Liverpool, May 26, 1900. AuFrep Hav. 


GUARINI’S WIRELESS TELEGRAPH REPEATER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir, — Reading, rather late, the issue of April 20th of your 
esteemed journal, to which I have subscribed for a long time, 
I find on p. 932 a review of а pamphlet by M. Guarini on the 
wireless transmission of electricity, and in it an allusion to 
the use which the author has made of my name. I have the 
honour to send you herewith the Bulletin of the Société Belge 
d’Electriciens, reproducing my lecture of November, 1699, 
entitled Some Advances in Wireless Telegraphy." In it a 
brief description of the repeater devised by M. Guarini (a kind 
of telegraphic relay) follows a summary of the principles and 
the most remarkable results of wireless telegraphy. Desirous 
of putting my colleagucs au courant with interesting novelties, 
and fulfilling, at the same time, a duty of hospitality towards 
a young foreign inventor, I have not considered myself able, 
however, to carry further the exposition of his ideas. — Yours,&c. 

E. GERHARD. 

Office of the Minister of Railways, Posts, and 

Telegraphs, Brussels, May 26. 

[In the report of the lecture enclosed with his letter 
M. Gérard explains that, in treating of things in which he is 
little versed, he does so in order to carry out the recom- 
mendation that every member of the Society should relate at 
its meetings any novelty he has come across, and because the 
inventor did not know enough French to explain his inven- 
tion himself. After a brief explanation of the principles of 
wireless telegraphy and a historical retrospect, he proceeds to 
describe M. Guarini’s apparatus, leaving it to M. Guarini 
himself, if he desires it, to give an exposition of the complete 
theory on which the efficiency of the essential parts of the 
system depends. М. Gérard concludes as follows: '' Such 
[various suggested wireless telegraphic possibilities] are the 
ideas of M. Guarini, which do not appear to me incapable of 
realisation by the progress which his invention promises. I 
conclude here, leaving M. Guarini to explain his theory of 
metallic screens and curvilineal * antennæ, on which depends 
the action of his successive repeaters. Let us congratulate 
M. Guarini, and let us congratulate ourselves on being able 
to count him among our new colleagues.” — Ep. F.] 
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IMPERIAL TELEGRAPHIC COMMUNICATION. 


Before the Foreign and Colonial Section of the Society of Arts, on 
Monday, Sir E. A. Sassoon, M.P., read a Paper on “ Imperial Telegraphic 
Communication.” The Paper traversed practically the same course as that 
covered by the discussion in the House of Commons (fully reported in our 
last issue), except that Mr. Hanbury’s reply to the attacks of Sir E. A. 
Sassoon upon the cable companies had tempered the hon. gentleman's 
remarks, and consequently the Paper fell somewhat flat. The remarks of the 
President (Sir H. H. Fowler, M.P.), were, however, more to the point. He 
said: “ This question of submarine telegraphy was a very difficult one. In 
this country the Government never begins anything. lt is left to private 
entetprise and private capital, especially where any risk is involved. Now 
telegraphic inventions were from the first in private hands and the 
Government did not favour its development in past times. The telegraph 
system had been allowed to grow up, and he was quite sure that it could 
not be disturbed or settled without a great deal of inquiry and considera- 
tion, во as to secure what was right both to those who had risked their 
money in the concern, and the wider public beyond who might bave 
arrived, and he thought would arrive, at the ultimate conclusion that this 
was not a matter which should be left in private hands, He regarded the sub- 
marine cable enterprise from a tbreefold point of view. It had а commercial 
aspect, but it was something more than a commercial enterprise. It had 
a social and personal character. We were seeking to knit all the subjecta 
of the Queen in various parta of Her Majesty's dominions into one undivided 
empire, feeling the impulse from the centre, and at the same time develop- 
ing to the fullest extent that local self-government which they had carried 
out and could carry on with the greatest advantage to themselves and to 
the Empire at large. Now we wanted to bring our colonial fellow-subjects 
into the closest possible communication with us day by day. That could 
uot be done unless the means of communication were facilitated to the 
utmost of our power, and reduced to the lowest possible cost. He wain- 
tained that in a great colonial empire like ours it was worth our while 
paying money not commercially remunerative to secure free cable com- 
munication with the various parts of the empire. This was to be regarded 
as a great national service, irrespective of commercial considerations, which 
did not enter into our telegraphic system at home, where 10 millions o 
capital did not yield a shilling interest. Yet no Government would venture 
to increase the telegraphic rates at home. Then, on every ground it was 
of supreme importance to the interests of this country that our communi- 
cations with India of every kind - ia the transit of goods and passengers 
and in the facility and economy of telegraphic messages—should 
be in daily touch with the mother country. Then theie was the 
military aspect of the question. A great empire like ours, with 
colonies in every part of the globe, with great possessions in Asia, Africa, 
America and Australasia, ought to havea communication of its own, under 
the control of its own Government, independent of all private companies 
and foreign nations, which would be a powerful element in its equipment 
for defence against whatever happened. He held that the time had arrived 
when there should be an inquiry by independent, impartial, competent men 
into the past history of the case, into the present position of all these cable 
eaterprises, and into the wisest and best course to be adopted for the future. 
That Committee, while careful of all fair and legitimate interests involved, 
would point out to Parliament, the Government, and the nation at large 
whether any, and if any, what changes should be effected in so potent an 
instrument between the home Government, its Indian Empire, and the 
Colonial Empire, in which instrument he thought there were at present 
many weak spots and possible dangers, against which we ought to guard.” 
Sir PATRICK PLAYFAIR said the unfairness from which India had 
suffered in the matter of telegraphic rates was perhaps partly due to thereluct- 
ance shown by the Government to guarantee any loss of income that might 
temporarily ensue on the reduction of rates to the extent of 50 per cent. 
or 75 per cent. of existing rates, the opinion being held, he understood, by 
some of the officiala of the Indian Government that it would be unfair to 
make the general taxpayer meet any part of a deficit, however temporary, 
that might follow upon a reduction of charges between England and 
India, as the benefit would be received by a small section only of the com- 
munity, and be largely for the benefit of the European as distinguished 
from the Indian community. | 
The Hon. GEORGE PEEL said the broad issue which faced them in 
connection with this question was whether submarine cable enterprise 
was to be in the hands of private persons, or in those of the State. 
There would shortly be 190,000 miles of submarine cables laid in the 
sea, of which 20,000 only were owned by different States, and what was 
more these 20,000 miles were laid almost entirely ia territorial or inland 
waters. It might, therefore, be said that the whole of the great inter- 
national traffic of the world was conducted by cables in the hauds of 
private companies. It had been truly said that Governments did not care 
to embark their capital and credit in these enterprises, and the public func- 
tioparics were not the proper persons to be creators of international trade. 
He (the speaker) would therefore look with a close and careful eye on the 
proposals made to abandon the experience ofsthe past. Не then passed in 
review various proposals made in the Paper read by Sir E. A~Seasoun aud 
in the statements made in the House of Commons during the recent 
debate cn the question, subjecting шару of these statements to severe 
criticism. 
Sir John Leng, M.P., Sir M. M. Bhownaggree, M.P., Mr. R. К. Gray, and 
Mr. Chas. Bright also took part in the discussion. 


At the Royal United Service Institute, London, on Monday, Sir John 
Colomb, M.P., presided at the reading of a Paper by Lieut. C. W. Bellairs 
on * The Routes of Submarine Cables." Lieut. Bellairs took as a test case 
the proposed “ all-British " Pacific cable, and contrasted the proposed line 
with another laid and worked by British capital but touching foreign 


territory. He said that, so far from finding it a disadvantage to land the 
cable on territory belonging to a strong neutral Power like the United 
States, it was a positive gain. The principal objections to the proposed 
all-British cable were that by international law, as the cable would not 
touch neutral territory, a beligerent would be at liberty to cut it any- 
where along the 8,000 miles, and the landing stations, not being on neutral 
territory, would have to be protected. The proposed cable entailed à span 
of 3,560 nautical miles, the longest in the world by over 350 nautical 
miles. It would mean the loss to Canada, Australasia and our shipping 
trade of direct communication with Hawaii. The Americans were about 
to lay a cable from San Francisco to Hawaii, and if we did not connec’ 
Australasia with this system others would probably connect New 
Caledonia. If connected with Hawaii Australasia would obtain a freeh 
line to the East by the projected American cables to the Philippines. 
The risk of being cut in time of war would be much greater to an all- 
British cable than to one following & natural route to friendly neutral 
territory. The natural route, too, was always the cheaper to lay and 
maintain, while it opened up the largest market for commerce. In time 
of war it would be a very easy thing to lay special strategic cables for 
naval use. For the rest naval requirements were the same as those of 
comimerce—a multiplicity of routes—so that if a cable were lost in one 
direction the message could be sent by another route. 

In the course of the discussion which followed Col. Sir George S. 
Clarke said the lecturer had fairly pricked the bubble of the all-British 
cable, which was threatening to extend in a most harmful way. There was 
something unwholesomely fascinating about the word “ strategic.” After 
all, strategy was merely a question of applying common sense, and Lieut. 
Bellairs had applied common sense and pricked the bubble of an all-British 
cab'e. There was no international agreement about the cutting of cables 
in time of war. The only question was the difficulty of doing so. When 
it came to war belligerents would do anything they could unless it 
was a thing likely to shock the world, and the cutting of cables would 
not shock the world. The most important strategy for the British 
empire was the strategy of commerce. The cheaper and more certain 
telegraphic communication was made the better it would be for this 
country іо peace or in war. Our policy should be to discourage monopolies 
and to encourage cheapness of communication and an increase in the 
number of lines for purely commercial purposes. 

Sir John Colomb in the course of a few concluding remarke, said he 
held very strongly the conclusions of the lecturer. The commercial argu. 
ment for all-Bri'ish cables had proved weak, and therefore the strategic 
argument was used as a crutch to help up the cause, 


PARLIAMENTARY INTELLIGENCE. 


(Continued from page 219.) 


GLASGOW DISTRICT TRAMWAYS BILL. 


A Select Committee of the House of Lords, under the chairmanship of 
Lord Herries, considered this billlast week. The promoters seek to incor- 
porate a company to construct electric tramways in and around the burgh 
of Paisley. 

Mr. PEMBROKE STEPHENS, Q.C., for the promoters, explained that 
the original proposals for the construction of new tramways on the north 
side of the Clyde had been dropped, but from the termination of the 
Glasgow Corporation Tramways and Balloch Bridge eight sections of tram- 
ways remained. No. 1 started in Johnstone, and connected with existing 
lines of the Paisley tramways ; No. 2 occupied the site of the Paisley tram- 
ways; No. 5 was a tramway running out of Paisley and going as far as 
Abbotsinch on the road to Inchinnan ; No. 4 was a tramway running 
through Paisley, connecting with the Glenfield Scouring Works and the 
opening to the Braes of Gleniffer; No. 5 was a short line in Renfrew ; 
No. 6 wasacontinuation of No. 5 running from Renfrew to Paisley, and 
completiog a through route; No. 7 was a line from Renfrew to Govan ; 
Nos. 8 and 9 were small subsidiary lines. The Govan section would be’ 
about 2 miles in length. The gauge would be 4ft. 7{10., so that if 
desired afterwards there would be difficulty in making a physical connection. 
All the tramways would be worked by electricity, and be constructed on 
the overhead system. The tramways would have to go over or under 
bridges croesing lines of railway, but the promoters did not interfere with 
railway works. Local feeling had been expressed in favour of the pro- 
posed lines, and the undertaking came up with the assent and approval 
of the Town Council of Renfrew, the Police Commissioners of Johnstone, 
and the County Council of Renfrewshire, and the Upper Ward 
District Committee of that Council, and with the support and 
assent of the burgh of Paisley, who had two agreements with the 
promoters scheduled to the bill. The petitions against the measure 
were those of Glasgow Corporation, Lanarkshire County Council, Clyde 
Trustees and the Glasgow and South-Western, the Caledonian, the Glasgow 
and Paisley Joint Line, the Paisley and Barrhead Diatrict, and the Glas- 
gow and ltenfrew District Railway Companies. So far as Glasgow was 
concerned, the opposition was a matter of clauses. The petition of the 
Clyde Gauatces proceeded on the misapprehension that there would be a 
tramway ferry Эте an electric cable across the Clyde, which would inter- 
fere with the navigation Gf^tbe. river. There would be no such cable, а, d 


a ferry had never been thought of. ty Council's opposition was 
in the nature of a legal objection to the layin van line. The 
п of the railway companies was on the ground of com 


WILLIAM BARRINGTON, C.E., the engineer under the bill, said " 


the period for the completion of the whole scheme was five years, but 
tramway No. 7 would take only seven or eight months to build. It had 
never been intended to have a tre mway ferry across the Clyde. At one 
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time it was in contemplation to put the main electric cable under the 
Clyde, so as to connect the trams on the north with those on the south 
side, but that was only to be done if the Clyde Trustees consented, and 
now that Dumbarton was out of the bill altogether there was no necessity 
for the cable. There was nothing in the objection that the tramways 
would interfere with the electrical signalling apparatus on the railway. 
The bill contained the ordinary parcels clause. It was not intended to 
carry goode, and the promoters were willing to give a clause prohibiting 
them doing во. The tramways would not be railways on the public road. 
The carriages would not be railway carriages. They were departing from 
the general law allowing the local authority the option to purchase at 
21 years, because it was now usual to make a departure from the Tram- 
ways Act. He did not know whether it was proposed to supply outsiders 
with electricity in bulk. The promotera were seeking to reconstruct the 
Paisley tramways. At present their trams were single lines, and it was 
proposed to double them throughout. The total estimated cost of the 
lines proposed was about £180,000. 

. А mass of local of evidence in favour of the bill was then taken, after 
which Mr. WM, M. MURPHY, chairman of the Dublin United Tramways 
Co., and one of the promoters, stated that the Dublin tramways were the 
largest system of electric tramways in the United Kingdom. They were 
worked from a single generating station, which was (he asserted) the 
largest in this country and one of the best equipped in the world. He was 
a director of tramway undertakings in London, Belfast, Cork, and other 
places. At present he was engaged in the construction of tramways at 
Margate, Ramsgate, and Broadstairs. If necessary he would find the 
whole of the capital without any appeal to public subscriptions, 
but if the local people wished an opportunity of investing in the 
undertaking he would give it to them. The circumstances at Cork 
were not unlike those of Раіг1еу, and the system he had constructed 
in Cork in the firet year of working carried 5,000,000 passengers 
and earned £20,000. It had been found in the new conditions of 
tramway enterprise impossible to undertake services on the terms of the 
Tramways Act, 1870, and in consequence it had been necessary to arrange 
special terms, especially as to wayleaves and conditions of purchase. In 
the Isle of Thanet he gave the local authorities power t> purchase at 
42 years on paying the value under the Act of 1870 with 25 per cent. added 
for the goodwill of the concern. In the case of the Hastings tramways 
there was a right of purchase at 25 years, the price to be the value of the 
undertaking as a fair going concern. The agreement with Renfrew and 
the other local authorities was that they should be entitled to buy what 
was in their own districts without going to Parliament ; the distinction in 
the case of Paisley was that they were to have the power of purchasing the 
whole undertaking, but Paisley must go to Parliament and show that there 
was а public case in the purchase, and, of course, it would be open to any 
of the other local authorities to oppose the bill. He was the sole promoter 
of the present undertaking. The Renfrew agreement provide i that the 
Corporation might purchase the tramway within the burgh аз a going con- 
cern at а fair market value at 25 years; while the Paisley agreement 
provided for purchase at the original cost. 

Mr. ERSKINE POLLOCK, for the Glasgow and Renfrew District 
Railway Co., submitted that their case was a particularly hard one, because 
their railway had only been sanctioned in 1897, and was not yet completed. 
The railway was designed for suburban pick-up traffic, just the class of 
traffic which the tramway was designed to serve. In these circumstances, 
he submitted that Parliament, having sanctioned the railway. should not 
subject it to this competition until it had had an opportunity of proving 
its usefulness. 

Evidence on behalf of the other opposing railway companies was then 
heard, Mr. WORSLEY TAYLOR, for the Caledonian Co. and the Clyde 
Navigation Trustees, contending that if tramways were to be made, they 
should be made by the Corporation of Glasgow. Evidence for the Corpora- 
tion of Glaegow was then taken and Mr. PEMBROKE STEPHENS said the 
promoters would be prepared to give the Corporation of Glasgow running 
power over tramway No. 7 from Govan to Renfrew if, upon corresponding 
conditions, the Corporation gave the promoters running powers over their 
system to Glasgow. 

Evidence on behalf of the Glasgow Corporation, the Lanark County 
Council, and other opponents having been given, the CHAIRMAN 
intimated that the Committee had decided that tramway No. 7 (Renfrew 
to Govan) must come out of the bill. With this exception the preamble 
of the bill was passed, the clauses adjusted and the bill ordered for report 
to the House, 


S.E. AND CHATHAM RAILWAY AND FOLKESTONE, 
SANDGATE AND HYTHE TRAMROADS BILLS. 


On May 21, the House of Lords Committee, presided over by Lord 
Pup considered the Omnibus Bill of the S.E. and Chatham Rail- 
way Co., which relates to the construction of a junction railway line from 
New Romney to Hythe. The proposal was opposed by the Sandgate and 
Hythe Electric Co. (Ltd.), who have a bill before the same Committee 
seeking powers to construct tramroads from New Romney to Folkestone to 
be worked by electricity. 
Mr. LITTLER, Q.C., for the railway company, said the proposed. lize 
would be 8} miles in length, would run from New Romney że Hythe, and 
would enable passengers travelling between those places by rail to save the 
present long detour of 55 miles vid Ashfapd.—'Theline would be worked by steam 
locomotives up to a point abeaettiree-quarters of a mile from Hy the, whereit 
would form,a.jumetron with the company's own tramwaye, from which point 
it-woutd be worked by electricity on the conduit system as far as the com- 
, mencement of a short line to be constructed connecting the tramway with 
Hythe station. The only opposition came from the Sandgate and Hythe 
Electric Co., who sought by their bill to form in connection with their 


existing tramways a communication between Romney and Hythe. But 
then tramways would run, if authorised, along the highway inconveniencing 
the traffic on the high road, especially as it was proposed to carry goods as 
well as passengers. There was, he contended, no justification for th-ir 
scheme, when there was a railway company prepared to give a properly 
constructed railway off the high road. 

Mr. ALFRED WILLIS, manager of the S.E. and Chatham Railway, 
explained the proposals of the bill. He said that for many years the rail- 
way companies had proposed schemes to connect Hythe, Folkestone, New- 
church, and Dymchurch, the general idea being to connect the lines of 
the two companies, and have a through service fron. Ramsgate to Ports- 
mouth. At a point outside Hythe, on the new line, there would be 
exchange stations, where the steam locomotive would be removed, and an 
electric motor put on, and the train taken over the tramway to Hythe 
station. The advantage the War Office would get by having connection 
between Shorncliffe and Lydd for heavy traffic would be important. 

Mr. TEMPEST, engineer to the railway company and to the scheme, said 
the proposed line presented no engineering difficulties, and ite cost, would 
be £62,800. Electric traction was more suitable for the heavy gradient 
from Hythe station to the existing tramways. By the construction of the 
proposed line all the towns on this coast would be put in communication 
on the same gauge from Hastings to Margate and even along the Thames. 
The company's rolling stock could run over the tramway rails. It was 
possible that different trains might have to be used from the point where 
electricity was substituted for steam, but in cases of emergency any stock 
might be used. 

After local evidence had been taken in favour of the new railway, the 
Committee decided to hear the case for the Folkestone, Sandgate, and 
Hy the Electric lramroads Bill before deciding upon the proposals of the 
Railway Co.’s bill. 

Mr. MOON, for the Sandgate and Hythe Electric Co., submitted 
that the scheme of the railway company was a hurriedly conceived one, 
and was not anything like so well calculated to meet the requirements of 
the district as the tramways scheme, which would give through com- 
munication from Folkestone to Hythe, Sandgate and New Romney. The 
tramway service would afford far better facilities for the purpose of 
Shorncliffe Camp, and would much better serve all the needa of the 
War Office. The trams were to be constructed along the public road, 
and all the local authorities, with the exception of the Folkestone 
Corporation, were in their favour. 

Evidence was then given in support of the Electric Company's ЫП, 
and a number of local witneases, including the Vicar of Sandgate and 
the Mayor of Hythe, expressed themselves in favour of the tramways. 

Mr. S. P. SELLON, engineer to the scheme, said the tramways 
would be worked by electricity on the overhead trolley system. In 
Dover, where he had constructed tramways, the whole population was 
carried 60 times in each year. The length of the proposed tramways 
would be 17 miles. The generating station would be erected between 
Hythe and Dyinchurch. He had ascertained the views of the local 
authorities as to the communications necessary for the district. They 
were very anxious that the tramways should form a continuous route 
throughout the district. A clause had been arranged by which any 
contract with the local authority for the purchase of any portion of the 
undertaking would contain provisions to secure the future working of the 
tramways as a continuous system. His company would take over the 
electric lighting order that Sandgate was promoting, as it was important 
from the point of view of the consumers that the company which supplied 
the energy for the tramways should supply the electric lighting. Sandgate 
had been offered by his company terms for electric lighting which could 
not have been offered apart from the traniways echeme. The electric cars 
would be exceedingly well supplied with brake power, and could be etopped 
wken running at 8 miles an hour within their own length. The cost 
of the scheme would be for permanent way and general construction 
£131,518, with an additional sum for equipment. In trying to enter 
Folkestone they were seeking to carry out the wishes of all the other 
districte. If Folkestone would agree to give his company running powers 
into the town they would be prepared to hand over that portion of the 
scheme to the Corporation so that they might construct their own tram- 
ways and connect them up with theirs. 

Sir CHARLES RIVERS WILSON, Chairman of the Sandgate and 
Hythe Electric Co. (Ltd.) said be was also the Chairman of the British 
Electric Traction Co. The relations between the Sandgate and British 
Cos. were that the Sandgate Co. was the child of the British Co., and was 
called into existence by it, and whatever present or future liabilities it 
might have will entirely fall upon the British Co. The British had about 
40 affiliated companies now working tramways and light railways. The 
reason why these companies were not carried on in the name of the British 
Co. was purely one of administrative convenience. The British Co. exercised 
general supervision over the affiliated companies by means of their officers. 
The British Co. were in the present instance under agreement to provide 
the capital necessary for the promotion of the present bill, and the carrying 
out of the scheme if authorised. All the money required by the promoting 
company would be found for them by the British Co., the capital of which 
was £1,200,0CO ordinary and preference shares, and £600,000 in deben- 
tures. That was the authorised capital, and of that £450,000 had been 
raised by ordinary shares, £500,000 by preference shares, and £359,000 Ly 
debentures, making a total of £1,500,000, leaving unexhausted means 
of about half a million. The British Co.’s £10 shares had been 
as high as £17, they were about £14 now. The debenture stock 
stood at £125, and the preference shares at a considerable pre- 
mium. The shares of one of the affiliated companies—the Potteries Со. 
—had risen to as high as 100 per cent. premium. There was no doubt 
about the necessary capital being raised for the present undertaking if the 
bill passed. Only six of the British Co.'s affiliated undertakings had as yet 
been electrically equipped, but, some 80 per cent, of them were working, 
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although the work of reconstructing and electically equipping the tram- 
roads had not been completed. 

After hearing witnesses and couneel in opposition to the tramway scheme, 

Mr. CARPENTER, mayor of Folkestone, said there was a balance of 
opinion in Folkestone favourable to tramways, but the town was 
virtually unanimous in favour of municipal tramways. The Corporation 
had pledged themselues to construct tramways in the future. In regard 
to the gap between Folkestone and Sandgate, the Town Council would 
co-operate with the outside authorities to fill it up. They would rather 
deal with the S.E. Railway or the outside authorities than with the 
promoting company. The Corporation bad formed a sub-committee to 
bring up a tramway scheme, and a rough plan (produced) had been drawn 
up. The plan might be similar to that of the company, but they were at 
present trying to keep this outeide company away. He pledged himself as 
Mayor, which was as far as he could go, to come to Parliament with plans 
next October. 

Mr. MOON said all the Electric Co. asked for was that the tramways 
ghould not be blocked at the entrance of Folkestone ; that running facilities 
should be given either by lease or Board of Trade intervention. 

Re-examined, Mr. CARPENTER said the ratepayers would willingly pay 
more to have the conduit system of electric traction rather than have the 
overhead system. 

Mr. BAKER, the chairman of the Public Works committee of the 
Corporation, said they ought not to have the overhead eystem in Folke- 
stone. The goods terminus proposed by the Tramway Co. was within 
100 yards of his property, which it would considerably depreciate. 

Mr. POPE, Q.C., for the Railway Co., said the tramways could not pay 
unless the views of the principal local authority within the area were out- 
raged by the company being enabled to construct tramways witbin 
Fulkestone. To meet the objections raised, the Electric Co. had said, let 
the Corporation make their own tramways, but bind them to lease them 
to no one but us. The scheme was a bad one in a financial sense. There 
woul be no traffic over the outeide lines in the winter, and he could quite 
understand why the British Electric Co. were anxious that these tramways 
thould be constructed not by themselves but by an affiliated company. He 
asked the Committe to reject the tramway scheme. 

Mr. MOON, in replying for the Tramway Co, said in regard to the 
Folkestore opposition it was admitted that tramways were required, and 
that the tramways the Corporation had in mind were similar to those 
propoced by the company. The only question was who should construct 
the tramways. His company were willing to take their bill up to the 
Loundaries of Folkestone. In the present state of feeling there they 
ought not to be во limited, but the public ought on fair terms to the Cor- 
poration of Folkestone and to the company to get the tramways. If the 
Cerporation chose they could construct the lines in Folkestone on the con- 
duit system, and the company could use the overhead system up to the 
boundaries of the borough. Cars could be run from the one system to the 
other, and passengers need not change cars. 

The Committee decided to sanction the railway from New Romney to 
Hythe, provided it were constructed as a continuous railway throughout, 
s» that no change of carriage would be required, the period for construc- 
tion, as the line presented no engineering difficulties, to be three yeara in 
place of five, as asked for in the bill. The Committee further decided that 
the preamble of the bill of the Hythe and Sandgate Electric Co. for the 
construction of tramways from New Romney to Folkestone was not proved. 


MUNICIPAL TRADING. 


The Houses of Lords and Commons Joint Committee on Municipal 
Trading met again on Friday last, the Earl of Crewe presiding. 

Mr. ALBERT GRAY, counsel of the Chairman of Committees in the 
House of Lords, stated that during the past two sessions every proposal on 
the part of a local authority or company to manufacture gas fittings had 
been struck out of the bills containing them. In this respect, therefore, 
the practice of Parliament had tended to check municipal trading. With 
regard to electric lighting, the power to supply outeide the local authority'a 
district had been given ever since the passiog of the Electric Lighting Act 
of 1882. Manchester supplied electric light to nearly all its suburbs, and 
he believed that the Corporation of tbat city was going to run tramways 
both in the city and the neighbouring townships. lf а local authority was 
in possession of electric lighting plant it might compel a ‘company to take 
its electric energy from it. This, of courte, meant a saving, and there was 
ho m why there should be a double electric plant in a town where one 
would do. 

The CHAIRMAN : The local authority would in that case be more likely 
to purchase the company's undertaking ?—-They might be. 

The power to manufacture electric fittings has recently been struck out 
of electric lighting bills also?—Yes. Witness added that the veto which 
à local authority had over a tramway scheme promoted by a company 
appeared to him at the present day to work very badly. He thought it 
was the intention of Parliament that the consent of the local authority 
should be what might be called а clean consent. There bad, however, 
unfortunately sprung up a practice of demanding conditions, and iu some 
cases a demand was made that the loca! authority should share the profits 
of the undertaking during the term of the company’s tenure. It was 
obvious that when such a demand was made а company was in a cleft stick. 
The clauses introduced into private bills under this system were very 
frequently of great lengtb, varying inversely to the size and importance of 
the local authority. No complaint could be made of the conduct of the 
great municipalities in this matter, but the smaller municipalities tee med 
to think that they were entitled to get as much as they could out of the 
companies. A provision for the payment of an annual rent to a local 
authority was not regarded by Parliament as & proper one, and was inva- 
riably struck out. Tramway companies were sometimes compelled to 

allow the use of their electric wire poles for electric lighting, f: r sewer 


ventilation, and for advertisements. One tramways bill, introduced in the 
present session, contained a clause providing that free passes over the 
tramways should be given to officials of the corporation, while another 
provided that à tramway company should pay a corporation, as an annual 
rent for the use of the streets, £10 a year per mile for 10 years, and £20 
per mile in subsequent years. 

The Committee then adjourned to June 15. 


WEST BROMWICH CORPORATION BILL. 


The Omnibus Bill of the West Bromwich Corporation, which seeks 
powers for the construction of electric tramways and for additional electric 
lighting powers, &c, was considered by a Select Committee of the House 
of Commons last week. 

Mr. FITZGERALD (for the promoters) said that at present the Corpo- 
ration did not own the tramways within the borough. "Tbe South Stafford- 
shire Tramways Co. had never been а successful company, and the lines 
had been for many years past in а bad state of repair, and the whole track 
required to be taken up and relaid. The line within the borough was 
worked by steam, and the Board of Trade had never granted a licence for 
more than six months at a time. The lease of the trams expires in 
February, 1903, and the Corporation had decided to exercise their option 
of purchase. At the present they bad no power to work tramways, and 
now sought these powers, and to work by agreement tramways situated 
outside the borough which could be best and most economically worked as 
a part of the whole system. Ву clause 7 it was 5 to authorise the 
Corporation to purchase by agreement any authorised tramway outside 
the borough whic! formed a continuation of the tramways within the 
borough ; and clause 8 enabled the Corporation, when the local authorities 
decided not to purchase and work the lines, to do £o as a part of the whole 
West Bromwich system. 

Mr. SYDNEY MORSE, solicitor for the Scuth Staffordshire Tramways 
(Lessee) Co., objected to the Corporation spending money for working the 
tramway systems of the local authorities against the South Staffordshire 
Co., who were working merely on money raised by shares in the ordinary 


course, 

The CHAIRMAN pointed out that the promoters brought no specific 
scheme before the Cummittee in this connection, but proposed to take 
general powers ranging all over the place. 

Mr. FITZGERALD said he would be willing to have the powers restricted 
to Wednesbury, Tipton, Oldbury, Smethwick, and Handsworth in the case 
of their being able to come to an agreement with those local authorities in 
the event of their acquiring the tramways in their district. 

Mr. MORSE urged that no special circumstances had been proved for the 
special powers asked for. On the other hand, the South Staffordshire Co. 
bad good ground for asking for good terms as against the Corporation of 
West Bromwich. It was difficult to make horse or steam tramways pay, 
but it was proposed to work the system electrically, and the company had 
made arrangements with those fully able, financially and from an engineer- 
ing point of view, to carry out all that was required in the district. 

After deliberation che CHAIRMAN said the Committee would permit 
the Corporation to go outside their boundaries for such parts as had been 
specially named, viz., emall lines in Handsworth, Wednesbury, Tipton and 
Oldbury. In dealing with the electricity clause, the chairman called atten- 
tion to the report of the Local Government Board on the clause, which 
said: “ Under the provisions of this clause tbe Corporation would be 
empowered to supply electrical energy for the working of tramways and 
light railways an indefinite distance from the boundaries of the borough, 
and to construct such works as may be necessary fur the purpose. The 
Board suggest that before approving of the clause the Committee should 
require evidence of the grounds on which those powers are sowght by the 
Corporation." 

Mr. A. D. GREATOREX, borough surveyor, said the Corporation had 
an electric light undertaking, and were building a generating station, the 
site of which had been selected, with the object of supplying electrioity 
both for traction and lighting. 

Mr. FITZGERALD undertook to amend the clause by introducing the 
suggested limiting worde. 


LEGAL INTELLIGENCE. 


— 


Chamberlain and Hookham v. The Corporation of Bradford. 


Mr. Justice Farwell delivered judgment in this case on Friday last. The 
hearing of the case was reported in our issues of May 11, p. 99, and May 18, 


P. 137. 
JUDGMENT. 


Mr. Justice FARWELL said: The plaintiffs seek for an injunction to 
restrain infringement of this patent, No. 4,225, of 1887, for improvements 
in electricity meters," parts of which improvements are applicable to 
dynamo-electro generators and motora. The defence is a denial of the 
infringement, and a plea of the invalidity of the patent. The plaintiffs’ 
patent has been before the court in another action, tried before Mr. Justice 
Willa, in February, 1897,t when, on the evidence before him, he granted 
the relief asked for against Johnson, the defendant in the action, and gave 
the usual certificate that the validity of thé'patent, had come in question. 
I propose to adopt the judgment of Mr. Justice Wills otf questions of 


„An abstract of this patent is given in The Electrician of May 11, 1900, 
‚ 101. 
b + See The Electrician, Vol. XXXVIII., pp. 622, 665. (Judgment) 839. 
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law determined by him in that action. The plaintiffs’ complaints in the 
present action are confined to claims 1 and 3 in their specification. With 
respect to the first claim, Mr. Justice Wills has held, and both sides agree, 
that this is a claim for a combination, that is to say, that the invention 
consista in the combination in the plaintifs’ meter of a number of 
appliances either for the purpose of producing & new result or for the 
purpose of producing an old result by new means. The appliances com- 
bined may be either new or old, or partly new and partly old, and 
the patent may, if aptly framed, effectually claim protection for 
such of the appliances as are novel as subordinate integers, in 
addition to the invention contained in the combiaation and protected by 
the patent. It is contended in the present case that the third claim is 
not merely a branch of the combination, but is also an independent 
integral claim. It is also contended by the plaintiffs that they introduced 
for practical purposes a new priociple or idea in the construction of meters. 
It is, of course, well settled that a mere idea or principle cannot be the 
subject matter of a patent; there must be some concrete form to which 
the principle is applied; and that concrete form must be defined and 
limited, for if the claim is in general terms for every mode of carrying 
the principle into effect it becomes a claim to the principle itself, and 
fails. 


I propose to apply these propositions in determining this action. The 
first question that I have to consider is that stated by Lord Justice 
Cotton in “Proctor v. Bennis, 31 Chancery Division, p. 754: Has 
the plaintiffs’ combination in substance been taken; have the defend- 
ants though not taking exactly the whole combination patented, 
taken by slight variations or mechanical equivalents, the substance 
of it, so as to produce the same result by practically the same 
means.” In answering this question, I have to bear in mind the distinc- 
tion pointed out by Vice-Chancellor Wood, ia Curtis v. Platt (3 Chancery 
Division, 135) that“ Where the invention is for the ‘production of a result 
already known and attained the protection afforded by the patent is con- 
fined to the particular means pointed out by the specification, and the 
same result may be attained without infringement by another person by 
the use of mechanical equivalents." In other worda, the invention of а com- 
bination of processes leading to a known result does not prevent other 
peraons from arriving at the same result by a combination of other pro- 
c:8888 ; but if the result is novel in that it produces a new instrument or 
involves the practical application of a new princ'ple, the defendant infringes 
by substituting known equivalents. ‘To use Lord Bowen's words (36 
Chancery Division 764) * When there is really an ingenious novelty, the 
idea that the combination will produce а new result, that novelty in the 
dea is part of the merit of the very combination." 

Now in this case the object to be produced is an electricity meter for 
lighting and motor purposes; such meters were not new in 1887. Elec- 
tricity as à mode of lighting was well known, certainly before 1882, when 
the first general Act relating to electric lighting was passed, and meters 
for the purpose of measuring the article supplied were a necessary adjunct 
for the commercial success of any system of lighting. Mr. Ferranti made 
meters in 1884, and Edison at or before the same time. These meters 
were, of course, of a different type to the plaintiffs, Lut they were not the 
less instruments for measuring electricity. But then it is said that the 
plaintiff discovered and applied for the purpose of his meter a 
novel principle—namely, that magnets could be at the same time 
permanent and powerful. He stated that before 1887, although 
permanent magnets bad been known and used as constant with 
a weak field, yet when magnetised so as to become powerful their 
constancy was not only unknown, but not believed io. He said in 
effect that permanent magnets were really considered inapplicable for the 
purposes of a meter by reason of incompatibility of power and constancy, a 
fallacy which he considers heexpluded. This is material from the point of 
view of the principles which have already been stated, for if this idea was 
really novel it would form part cf the invention found in the combination 
within the meaning of the words of Lord Bowen quoted above. But on 
the evidence I find the contrary to be the fact. I think I do no injustice 
to the plaintiffs if I look at their own specification toass'st me in judging of 
the probability of the reality of this alleged discovery. One would expect 
to find there & statement. of the new principle, and not the lees because 
it was destructive of an old fallacy. If a patentee had really 
discovered for the, first time that power and constancy were 
compatible, and knew] that all other electricians believed them incom- 
patible, he would never direct the construction of an instrument 
with very powerful and very constant permanent magnets without 
calling attention to the fact that the existing belief with reference thereto 
was fallacious. He would surely know that the expert, uninstructed as to 
this, would at once cast aside his specification as that of an impracticable 
dreamer. I have, further than this, the oral evidence of witnesses of 
experience and standing entirely contradicting the plaintiffs’ statement. 
Further than this the specification really states no tangible principle at all. 
All magnets necessarily have some constancy and some strength ; to say 
that magnets are to be used which are both powerful and constant is 

imply to state that you must make your magnet as powerful as is con- 
sistent with its constancy ; it becomes a mere question of degree, and no 
principle is involved, and no practical direction given in th» specification. 
Further, it is clear on the evidence, that before 1887 the practice of ageing 
powerful magnets and thereby making them constant was well known. 
There was nothing to prevent the defendants from rendering théir magnets 
constant by artificial ageing, and from using two or three if one was found 
insufficient ; and the defendants, in fact, used formerly three and now 
use two comparatively weak-magnets which have been rendered constant 
by a very special protin of ageing described by one of the witnesses. I 
eouctude, therefore, that there is neither novelty of object aimed at 
nor of idea or principle involved, and I approach the considera- 
tion of Claim 1 as а combination patent pure and simple. 

Now, the object aimed at by the plain'iffs and defendants are different in 
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this respect. Both make a meter; but the plaintiffs’ is a current meter, 
the defendants’ is an energy meter. The distinction ів, to my mind 

material. The current meter measures current only, and is incapable of 

measuring anything else. The energy meter measures the energy—that 
is, both the pressure and the quantity. The Board of Trade unit is 
energy, not current. Mr. Ferranti stated the essential difference to be 
that in an energy meter the two parts of the motor—namely, the arma- 
ture and the field—must be connected, the one in circuit with the lamps 
to be measured, the other across the circuit 80 as to receive the voltage of 
the circuit. The current meter deals only with the main current of the 
circuit flowing to the lamps. Further, it is essential to a current meter, 

and is so stated in the specification, that there must of ne:easity be an 

electromotor with à constant or nearly constant field. In an energy meter 
such a constant field would be destructive. Further, the energy meter 

will not directly measure current at all. It is true that if you have, in 

fact, a constant potential, you can calculate from your energy meter, 

and the amount of energy shows thereby what amount of current has 
passed. Mr. Moulton founded an ingenious argument on this. Нз 
r&id that by Act of Parliament the potential was allowed to vary 
only to the extent of 3 or 4 per cent., so that it must be prac- 

tically constant; avd that at Bradford the defendants’ supply was 
so goed and regular that the potential was practically constant ; 
and, further, that the defendants knew and intended that their mcter 
would measure current, in effect, because of the use by the defendants of 
a compound winding for the purpose of starting. This was originally the 
second claim in the patent, but was struck out, and is admitted to be old. 
It is said, however, that this compound winding involves, as a necessary 
consequence, the existence of a constant potential—constant that ia in the 
sense that a meter supplied with this and adapted for a circuit of 100 
volts could not be used on a circuit of 200 volts. All these contentions 
appear to me to be fallacious. The fact that the defendants at Bradford 
have hitherto supplied electricity at & constant uniform pressure does not 
render it unnecessary to havea meter capable of measuring whether they 
do or do not keep up such uniformity. To hear is not necessarily to obey, 
even between an electric lighting company and the Board of Trade, and to 
say that the defendants have not proved that they have deviated in the past 
from the Board of Trade regulations is to attempt to turn their virtue 
against them in a way quite unwarrantable. The point as to the compound 
winding also comes to nothing. It is usual to have currents of either 100 
volts or 200 volts, and it is not usual to vary the voltage more than a small 
percentage. The use of an old appliance for a circuit of a particular voltage 
is in no way inconsistent with the measurement of the variations of energy 
possible within the range of fluctuation usual in such acircuit. It is, 
perhaps, not immaterial to add that in the case before Mr. Justice Wills 
the defendant used a current meter, and the present plaintiff in that case 
relied, and in part succeeded on the distinction between energy and current 
meters, and further, the plaintiff told me that he himself gave evidence a1 
to the distinction, and accepted his counsel's statement that he had taken 
the simpler problem. Further, the plaintiff, at about the same time that he 
took out bis pre:ent patent, obtained another patent for an energy meter, 
and accurately described his energy meter as combining the parts of electro 
motors of the kinds described, whereby the driving force acting on its 
armature is proportional both to the quantity of the current to be metered 
and to its electromotive force. 

Further, I hold on the evidence that the defendants’ meter will work 
with alternating currents, and that a meter made according to the plain- 
tiffs’ specification would not, so that the defendants’ meter not only 
measures that which the plaintiffs’ will not, namely, energy, but is also 
appropriate to currents to which the plaintiffs’ is not. - The plaintiff is in 
this dilemma—if he claims that his patent extends to alternating currents 
he has given no directions by which an instrument could be made to work 
therewith, and his patent would therefore be void. If, on the other hand, 
he does not claim that it is within his patent, he admits that the defendants’ 
meter performs an important function that his cannot. It is not necessary 
for me to determine on which horn of the dilemma the plaintiff is im- 
paled, but I will assume the latter as being more favourable to him. and 
1 do this the more reaclily as the defendant does not press me to hold the 
plaintiff's patent bad unless it is absolutely necessary to his case. It 
appeared in evidence that in 1887 alternating currents were little used in 
a manner which required to be metered, and that no machine for alter- 
nating currents has, in fact, ever been made or attempted to be made 
in accordance with the plaintiffs’ specification. I hold, therefore, that 
the object aimed at and a'tained by the defendants’ meter is both 
more extensive and more practically us:ful than that attained by the 
plaintiffs’. : 

Then it is said by the p'aintiffs that the defendants bave taken the 
material part of their combination, and have used the governing idea suggested 
by the inventor. Both the meters necessarily bave a motor to supply the 
driving power and a magnet to supply the braking power and a commuta- 
tor. The great practical difficulty experienced by inventors in devising a 
form of motor that would work was static friction. As Mr. Hookham put 
it, The forces at our disposal that act for us are so extremely small that 
I should ғау that static friction which obeys the wrong law із our principal 
difficulty." In-erder to obviate this difficulty Mr. Hookham commences 


by.enlarging and making as powerful as possible the forces which act in 


the right way. As he put it, It is the exaggeration of the electrical forces 
which is as important as the dim nution of the static friction." This dimi- 
nution is effected partly by the mechanical contrivance of bars or anti- 
friction rollera, and (which he regarded аз more important) by a commu- 
tator which acted by means of mercury caps instead of ordinary solid 
brushes. His complaint is, in fact, that the central idea—namely, the 
exaggeration of the electrical forces is his idea, and is taken by the defen- 
dants. He admits that the defendants’ commutator and other mechanical 
anti-friction contrivances are entirely different from his own ; but so far as 
the combinatipa claim is concerned (having regard to what I have already 
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decided as to the knowledge of the possibility of the co-existence of power 
and constancy in magnets), any argument in support of claim 1 must rest 
on the novelty of the use to which the idea of this exaggeration of forces 
is applied. The substance of the argument, as I understand it, was put 
thus by Mr. Moulton: The two tbings that Hookham found out were 
these :—(1) That he could bave his brake so powerful in the way 
adopted by him that he could afford to bave a large driving power, 
and (2) that he could made a commutator eo frictionless that with 
that brake power he could get practical accuracy ; and he" says that 
the combination of these two steps was Hookham's invention, and ensured 
success, But I find asa fact that it was known before 1887 that you could, 
by the exaggeration of the electrical forces, render the amount of friction 
with which you had to deal lees important. In addition to the oral 
evidence, I refer to Uppenborn's Paper of February, 1884,* Marcel Deprez's 
Paper, January, 1884,* and Ayrton and Perry's patent.“ There always 
remained a residium of friction, too great to be got over by mechanical 
appliances, if any commutation that was known prior to 1887 was used in 
the meter. The new step taken by Hookham in his meter was that he 
invented a form of commutator with an ingenious arrangement of mercury 
cups whereby he avoided the friction produced (and then supposed to be 
necessarily produced) by brushes altogether. The real step in advance 
that Hookbam took, aa compared with Ayrton and Perry, was the addition 
of this commutator to the means for exaggerating the electrical forces 
which were then well known. Both Ayrton and Perry, Marcel Deprez, 
Siemens and the plaintiffs exaggerated their maguetic forces, but this 
exaggeration was not sufficient to ensure success for any of them. But the 
defendant uses a commutator of an absolutely different nature from the 
plaintiffs. They have solved another problem, and have shown that brushes 
can be succesefully used if they are silver tipped, and if silver is used 
in other respects, as pointed out by the witnesses, This is not the case of a 
mere mechanical equivalent, but of a new appliance. The plaintiffs’ case 
on claim 1 in my judgment fails entirely. 

There remains claim 3, and as to that Mr. Moulton says that claim 3 is 
not à combination, but a subordinate integer, and he claims that bis clients 
are entitled to an electricity meter, to a monopoly for permanent magnets, 
rendered permanent and constant by their special form, used to form either 
the brake or the armature field. Now, the plaintiffs’ magnet is what has 
been called a compound or built-up magnet, and is absolutely dissimilar ia 
form to the defendants’. The plaintiffs’ is of a very special form. Tte 
defendants’ is the common horseshoe, and the witnesses say that that form 
is a material circumstance in considering a magnet. If Mr. Moulton were 
claiming as his subordinate integer the particular form of magnet 
described in bis specification and drawings, and no other, he might 
possibly rely upon Mr. Justice Wille’s judgment as a decision in 
his favour. His Lordsbip says that Hookham did invent a form of 
permanent magnet with great splayed ende, where the continuity was 
broken. J understand this to mean a magnet such as is described in the 
specification as having very large polar surfaces closely fronting each other, 
во as to form a narrow slit in whjch the disc armature revolves, In the 
case before Mr. Justice Wills, the defendant used a magnet similar to the 
plaintiffa' magnet, and was restrained ; but this will not be sufficient for 
the plaintiffs in the present case, and Mr. Moulton, in fact, claims a mono- 
poly of all magneta with large polar surfaces close together. I have very 
great doubt whether such a claim could even be sustained. It is exceed- 
ingly difficult to say what ie large in respect to surface and what is close 
together ; and while I feel convinced that Mr. Justice Wills did not decide this 
point in any way that amounts to plaintiffs’ contention, Iam not quite sure 
that he meant to decide that the particular form of magnet was well claimed 
às an independent subordinate integer. I should myself read the third claim 
as subsidiary to the firat, so that the novel form of magnet is claimed as one 
pcrtion of a combination, and not as a separate invention. But however 
this may be, I am of opinion that the defendante’ magnet does not come 
within any fair interpretation of the plaintiffe’ description of permanent 
magnets with very large polar aui faces. Further than this, in my opinion 
permanent magnets with polar surfaces closely fronting each other so as to 
form a narrow elit in which the dirc armature revolves were known before 
1887, and there is no novelty in anything that the plaintiffs claim in claim 
5 unless it te the particular form of their magnet. As Mr. Justice Wills 
pute it in his judgment, the idea of using the Foucault currents for pro- 
ducing braking action, is clearly not new. Хог is the idea, in a genera] 
way, at least, of applying this braking action to an electricity meter. He 
points out that it is described in definite terms in Ayrton and Perry's 
tpecification—the revolution of magnets in front of a disc being in- 
distinguishable in principle from the revolution of a diec in front of the 
magnets. In addition to the evidence before Mr. Justice Wills, I have 
Siemens’ energy measurer with Marcel Deprez's Paper thereon in 1884, 
Siemens' instrument had an axis with wings revolving in paraffin. Marcel 
Deprez suggested in 1884 an improvement upon this, by substituting for 
ita copper disc revolving between the poles of a permanent magnet, and he 
Continues : “ The rotation of the diec between the poles of the magnet will 
have the effect of developing in the interior of the disc induced currents 
following a well-known law which I formerly applied in my magnetic 
speed indicator, exercising on the magnet a magnetic force pra- 
Pertional to the first power of the speed." This accurately describes 
the defendants’ machine. It is true that it does not describe ару 
particular form of magnet, but ordinary horseshoe maguets, with 
polar surfaces clore to each other, were well known, and the mag- 
netic speed irdicator to which the writer referred, is described in 
è Paper dated 1881, which contains drawings of magnets, two of which 
(Fig. 5 and 7) are practically indistinguishable from the defendants’ 
magnets, Asa matter of construction of Marcel Deprez's Paper of 1884, 
I should вау that the magnet that would be naturally taken by the reader 
in the absence of specific directions, would be one of the magnets shown 
жыелыш ee eee т ыт ĩ аа eee 


* See The Electrician of May 11, 1900, pp. 103 and 104. 


in the саире relating to the speed indicator therein mentioned. For 
these reasons I come to the conclusion that the plaintiff has failed to show 
any infringement of his patent, and it is therefore unnecessary for me to 
express any opinion as to the validity of the patent. I dismiss the action 
with coste, and I see no reason for making any distinction between the 
costs of the action so far as it relates to the validity of the patent. 

The action was accordingly dismissed. 


Crompton and Co. (Ltd.) re Electrical Power 
Syndicato (Ltd.). 
This case came before Mr. Justice Wright and a special jury yesterday. 


Mr. BRAY, Q.C., said plaintiffs were the well-known firm of electrical 
engineers and contractors, and defendant syndicate was at present in 
liquidation, but the jury must not think it was insolvent, for the share- 
holders had had all their money returned with a dividend of 100 per cent., 
and there were assets which would be aufficient to pay a further dividend 
of some 250 per cent. It was a company that bad done its work and was 
being wound-up because it bad done ita work, and plaintiffs claimed to 
havea title to some of its assets. The plaintiffs claimed that baving rendered 
large services in the promo ion, and after the promotion of the syndicate 
there was an agreement made by which plaintiffs and other companies which 
had rendered similar services, should have the right to be contractors to 
the syndicate for such electrical plant and machinery as they would iu the 
ordinary course require. They bad refused these contracts, the syndicate 
had repudiated all liability, and plaintiffa asked for damages, which would 
represent the profits they would have made on their share of the contracts. 
Alterpatively they said they were entitled to be paid for services rendered. 
In 1896 Mr. Addenbrooke, of Wolverhampton, was proposing a scheme for 
establishing an electricity supply station in Staffordshire to supply elec- 
tric energy to towns near Birmingham, where there were many manufac- 
turing establishments. There was an enormous demand for power in this 
district. Mr. Addenbrooke, in order to carry out his scheme had to look out 
for some person of high standiag in the electrical engineering profession, and 
under these circumstances he applied to Mr. Crompton. Interviews took place 
between Mr. Crompton and Mr. Addenbrooke and Mr. Albright (a co- 
director at the time with Mr. Crompton) who agreed to enter into the 
formation of a syndicate to carry out the idea The company was incor- 
porated on June 10, 1897, and after the scheme was gone into in great 
detail, it was arranged that Messrs. Crompton and Co., the Callender 
and Co., and Messrs. Thomas Parker should be contractors to the syndi- 
cate. They were to have the contracts which, had they been carried out, 
would have amounted to about £150,000 between them. Another syndi- 
cate was subsequently promoted, called the Midland Electric Corporation 
for Power Distribution (Ltd.) Mr. Crompton rendering soins service. 
Sub:equently resolutions were passed by the directors of the pioneer 
syndicate, referring to the three firms as being contractors for the syndi- 
cate, and offeriug them compensation in the event of the syndicate dis- 
posing of its rights. Plaintiffs, however, complained that no contracta 
had been given to them, and brought the present action. 

The evidence of Mr. Crompton was read, to the effect that he, as 
managing director of Meesrs. Crompton and Co., had many meetings with 
Mr. Addenbrooke, when details of the scheme were discussed. 

In answer to опе of the jurors, Mr. BRAY stated that plaintiffs had 
received nothing from the syndicate. 

Mr. T. TERRELL, Q.C., for the defence, said there was no foundation 
in law for the action. The contract alleged a verbal arrangement made 
before the syndicate, which was sought t» be charged with the contract, 
was registered. He submitted it was a contract outside the powers of the 
memorandum of association and could not be accepted afterwards by the 
syndicate as it was ultra vircs. 

In the result the parties came to terms, M.. Terrell announcing that his 
clients would pay £750, without costs. 
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Abercarn —At a 


authorities in promoting a scheme of sup 
of Monmouthshire. 


Adelaide (South Australia).—In connection with a note appear- 


ing in our last issue (page 193), we have received the following :— 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: In the current Electrician is a paragraph stating that “ Mr. W. G. 
Bingham has obtained a concession from the Adelaide City Council for the 
All Mr. Bingham has obtained is a 
promise from the Adelaide Corporation to support and assist him in the 
promotion of a bill through the South Australian Parliament, to enable 
the compulsory purchase of the present 54 miles of horse tramways, 18 of 
which are in the city and 36 outside its boundaries, and which belong to 
some half dozen companies. Prior to the agreement between Mr. Bingham 
and the Corporation coming to light, the British Westinghouse Co. and 
the Callender Co. had effected agreements with the greater number of the 
present tramway companies for the purchase of their lines (as has, I think, 
been mentioned in T'he Electrician), and a bill is to be brought before 
Parliament this next session to enable them to convert the lines for electric 
As it seems that the suburban councils support these companies, 
and will oppose Mr. Bingham's biil, the latters so-cailed “concession " 
from the Corporation of Adelaide, is a rather doubtful commodity.— 


construction of electric tramways.” 


traction. 


Yours, &с., ADELAII EI ÁN, 


cial meeting, last week, the District Council, 
who are opposing the Electrical Power Distribution Co.'s bill, agreed 
to appoint a committee to consider the question of themselves under- 
taking to establish electricity works, or joining with other local 

ply for the western valleys 


Arbroath.— Mr. M. Buchan has been appointed consulting e'ectri- 


cal engineer at a fee of £52. 103, plus expenses (not to exceed £10), 
to prepare a report on the proposal to establish electricity supply 
works. 


Bath.—It has been decided, owing to the increase in the price of 


coal, to postpone for the present the reduction in the charge for 


electric energy, which was to have come into force on June 24. 


Departments, 


Works,’ 


Beira.—In connection with the tenders recently called for in 


London, Lisbon and Paris for the erection and equipment of an elec- 
tric generating station at Beira for lighting, traction and power 
supply, it is stated that the expense of hardening the roads to 


rmit of the laying of a tramway track will prove to be very 
eavy and of a difficult nature, owing to the total absence of stone in 


5 The roads are at present entirely composed of soft sea 
sand. 

Blackpool — The electric tramway extension through Claremont 
Park to the Gynn is now open for traffic. 


It will, therefore, be some time before the work is started. 


inspected by the Board of Trade last week. 


The profit on the electricity department for the year ended 
March 31 is £1,170. The borough electrical engineer (Mr. R. C. 
Quin) estimates that the advance in the price of coal has reduced the 
profit from his original estimate of £2,300. A gross profit of £9,660, 
with a net profit of £2,185, is estimated on next year's working. 
On the Tramways department's working a profit cf £12,000 is 
anticipated, 

Board of Trade Intelligence Branch.—A committee has been 
appointed for advising the Board of Trade on the work of the 
Intelligence Branch of the Commercial, Labour and Statistical 
The committee will consist of Sir Courtenay Boyle 


(chairman), Sir Alfred Bateman (deputy-chairman), Lord Avebury, 
Sir F. Abel, Sir H. G. Bergne, Sir C. E. Bernard, Mr. F. Brittain, 
Mr. T. Craig Brown, Prof. Wyndham Dunstan, F.R.S., Mr. C. A. 


Harris, C M.G., Sir Alfred Hickman, M.P., Mr. W. H. Holland, 
M.P., Sir Albert K. Rollit, M P., and Mr. G. W. Wolff, M.P. The 
committee is appointed for five years, and Mr. G. J. Stanley, of the 
Commercial Department of the Board of Trade, who acted as secretary 
to the departmental committee on Commercial Intelligence, has 
been appointed secretary of the advisory committee. The first 


meeting of the new committee has been summoned for June 14. 


Burnley.—The Council has come to terms with the whole of the 
opponents to their electric tramway scheme, and on Wednesday 
resolved to reconstruct and electrically equip the tramways within 
the borough on a gauge of 4ft. as soon as practicable after their 
acquisition by the Corporation. The borough surveyor (Mr. G. H. 
ave been 
instructed to prepare preliminary plans and specifications for the 
work, and in conjunction with the town clerk (Mr. A. Steele 
Sheldon) to make inquiries with a view to retaining the services af a 
consulting engineer. 


Pickles) and the electrical engineer (Mr. R. Birkett) 


'"Cassiers Magazine."—The June issue containa articles on 


„Trade Possibilities in South Africa,” “Sixty Years in British Iron 
à! «En ingering Graduates from Universities, and “The 
Machrie ork.” 


Coat. of 


County Councils and Electric Lighting.—The Middlesex 
County Council have decided to oppose the bill contirming the 
Twickenham and Uxbridge electric lighting orders, 

Court of Common Council. —At yesterday's meeting the Streets 
committee presented a report on the subject of the communication 


The line was officially 
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from the London County Council, asking the views of the Corpora- 
tion on proposals for the construction of tramways from Farringdon- 
road to Ludgate-circus, from near the Mansion House to Putney. 
bridge vid Queen Victoria-street, Victoria Embankment, &e.; and 
recommending that the Council be informed that the Corporation is 
not prepared to give its consent to the construction of such tram- 
ways within the City boundaries. The recommendation was agreed to. 

The committee also reported relative to an application from the 
Postmaster- General to take up the roadway pavement at the southern 
end of St. Bride-street and at Holborn-circus, for the purpose of 
forming a connection with the St. Bride-street, Shoe-lane, and 8“. 
Andrew'e-street subwaya, erecting and maintaining throughout an 
iron and wood frame staging to support lead-covered telegraph wire 
cables; and recommended that no objection be offered to the propose | 
works, subject to the same being carried out to the satisfaction of 
the engineer, and to the Postmaster-General agreeing to pay such 
fees in respect thereof as may hereafter be prescribed for similar 
easements in the City subways.—The recommendation was agreed to, 


Customs Duties.—The Argentine Customs law of 1900 imposes 
a duty of 5 per cent. ad valorem upon imported machinery and mains 
for electric lighting and upon automobiles of all kinds and epare 
pero thereof except car bodies. The duty on incandescent lamps 
as been decreased from 3 00 to 2:80 pesos, and has been increased 
on insulated wires and cables for electrical purposes up to 5mm. 
from 0:60 to 0°70 pesos. Amongst the goods entering Argentina free 
of duty are iron or steel fish-plates, transoms, &c., for electric tram- 
way tracka, and all plant destined for the construction and working 
of electric tramways. 


Darlington.—The Corporation have fixed the charges for electric 
current at 5d. per unit up to 1,000 units, 4jd. up to 3,000, and 
44d. over 3,000, and a maximum of 21. per unit for power, with 
special discounts to large consumers. A proposal that the Corpora. 
tion should undertake to pay for the wiring of private houses an! 
recoup themselves upon a gradual payment syatem has been referred 
to Prof. A. В. W. Kennedy for report. 


Bast London Provisional Orders — The Board of Trade hare 
forwarded copies of the provisional ordera for Limehouse, Mile End 
Old Town, and St. George-in-the-East, to the various local 
authorities, and have intimated that it is proposed to insert in the 
confirmatory bill a clause providing for the treatment of the three 
undertakings as one with that authorised by the Whitechapel 
Electric Lighting Order on the establishment of the new borough 
of Stepney. | 

Blectric Light and Traction Bills.—Royal assent has been 
given to Electric Lighting Orders Confirmation (No. 2) Act (1900), 
the City and South London Railway Act (1900), and the Charing 
Cro:s, Euston, and Hampstead Railway Act (1900). 


Electric Light Fixtures.—Section F of the catalogue published 
by Messrs. D. Н. Bonella and Son (Ltd.), 58 and 60, Mortimer-street, 
Cavendish.square, London, W., is now ready, and deals with electric 
light fixtures for both indoor and outdoor work. An infinite variety 
of designs ia bracket, pedestal, and suspension lights, and the acces- 
sories therefor, are shown. 


Electric Power Scheme for West Yorks.—The Yorkshire 
Electric Power Co. have prepared a scheme for the supply of elec- 
tricity in bulk for lighting and power in the manufacturing districts 
of West Yorkshire. Todmorden Council has decided to oppose the 
scheme, while Golcar has refused to pass any resolution on the 
subject. 


Electrical Enterprise in Italy.— The great development of the 
applications of electricity to industrial purposes continues, and ha 
caused increase 1 imports of the requisite plant and the creation of 
fresh works for its production. The imported plant comes 
chiefly from Germany and Switzerland, and foreign capital from 
these two countries enters largely into the companies which have 
been formed under Italian names. A New York company is about 
to establish in Milan a factory for manufacturing plant and material 
required for electric traction on railways and tramways, which has 
hitherto nearly all been imported. A new industry which bas now 
assumed considerable importance in Italy is the manufacture of 
calcium carbide, used chiefly for making acetylene gas. The Um 
States and France occupy first and second places respectively as 

roducers of carbide, Italy coming next. The Edison works at 
ederno derives 13,000 н.р. from the river Adda, employed for 
баш electric current, which is taken by overhead cable to 
lanzo and Milan. Another similar enterprise, but on a larger 
scale, is on the point of completion. : 

The price charged for current varies according to the quantity of 
energy required, but the average at which the whole has been con- 
tracted for is £4. 4s. per kw. per annum for use during 12 hours per 
day, firms working 24 hours per day paying a slight increase. 
Current is to be transmitted by overhead cables. This enterprise 15 
claimed to be the most important of its kind in Europe, The plans 
are due to the initiative of Italian engineers, and were made as far 
back as 1887, but their execution must be attributed in a large 
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measure to the assistance of a German, firm which has subscribed a 
considerable part of the capital of the company. 

The experiments in electric traction recently made by the Medi- 
terranean Railway Co. on its line from Milan to Monza, with 
accumulatora, revealed certain defects, necessitating some consider- 
able changes, and a partial and temporary suspension of the service. 
It is, however, believed that the modifications now in courae of 
чүш will prove efficacious, and that the use of accumulators 
will prove best adapted to the short distance journeys. The same 
company is about tó try an experiment on a much larger scale on its 
line from Milan to Gallarate, on to Varese, Lavens, aud Arona, 
about 73 miles of track. Water power for generating electric 
current will be obtained from the river Ticino, at Tornavento, where 
the necessary works are to be commenced immediately. The third- 
rail system is to be adopted. Orders for the electrical plant and 
apparatus required for this experiment have been placed, and are 
dne for delivery in April next year. The cars will be built at the 
Mediterranean Co.'s own works. 

At the same time, the Adriatic Railway Co. will adopt the trolley 
system on its line from Lecco to Chiavenna and Sondrio, 66 miles 
of track, power being obtained from the river Adda, near Morbegno. 
In this case the electrical plant and apparatus will be supplied by 
Messrs. Ganz and Co., and is due for delivery about April next. 

The Officine e Cantieri Liguri-Anconitani, & metal-working 
undertaking established at Ancona, employing nearly 1,000 hands 
and occupying a works’ space of 143 acres, is using electric power 
to a large extent. Electric motors of an aggregate of 150 H.P. are 
employed, three large generating machines being installed, and an 
extensive battery of accumulators. The company is engaged in 
ee the manufacture of railway plant, bridges, iron roofs, 
and similar enterprise. 

. La Societa per le Forze Idrauliche delle Liguaria has been formed 
in Genoa with a capital of £32,000 to acquire and exploit concessions 
for the utilisation of water power in the province of Liguria. 

A concession has been granted by the Italian Government for the 
utilisation of the water power of the Caffaro between Ponte Caffaro 
and Bagolino. The electrical energy is to be employed for working 
the projected electric railway between Caffaro, Nave, and Brescia. 


Electrical Enterprise in Poland.—In February last tenders 
were received by the municipality of Wareaw for the erection and 
equipment of electricity generating works, and the concession was 
granted to & German firm whose tender was the lowest of eight sent 
in. All the public streets are to be lighted electrically, and the 
horse tramway service converted to electric lines and considerably 
extended. No British firm tendered. 

A German firm has secured the concession for the supply of 
electric current for private lighting, power and traction at zin 
the same district, where the present mileage of the tramway is to be 
largely extended. 

A Belgium firm is seeking a concession for converting the horse 
tram lines at Vilna into electric traction. 

A concession for the construction and working of electric tramways 
at Lublin has been granted to a German firm. 

The town of Czenstochan is being provided with an electric 
tramway service. 


Electrical Inkless Printing — While the printing trade generally 
is sceptical as to the future of the process known as electrical inkless 
printing, and while those who look upon the process with some 
favour and anticipate for it some measure of success regard with mis- 
. givings the policy of the Electrical Ipkless Printing Syndicate 
(Ltd.) in keeping the technical details of their process a secret, we 
think it right that the views of those who look upon the process as 
having been perfected and become demonstrably a real success should 
be given every publicity. The issue of Barnett’s Printing Trades 
Gazette for May 9 contains the following leading article, setting out 
the merits of electrical inkle:s printing :— 

To begin with, there is a very tangible economy, represented exactly by 
tl e difference in coat between the ink at present consumed acd the current 
of electricity which will be consumed under the new method. We do not 
attempt to fix the saving in tbis respect, varying as it must do with the 
relative cost of ink and electrical supply. Black ink varies according to 
circumstances from 24d. a pound in export quantities to two or three 
shillings for “cut” blacks ; similarly, current from the mains ranges from 
54. per unit to 7d. or 8d. in different localities. [This should be 14d. to 
5d.— Ep. E] But this we are justified in saying —that the mean economy 
will be very considerable, as high as 70 per cent. The next point that 
occurs to us ia, economy in machine construction. It abolishes the use of 
every inking appurtenance, such as the duct, distributore, and inking 
rollers, and their controlling parts. Conceive what this will mean ona 
great rotary. Then by eliminating the friction caused by moving the 
inking parts—the greatest in the whole machine—there must result an 
economy of power. Then we anticipate (but here we need the 
guidaace of experience upon a broad scale) a sensible economy in the 
direction of make-ready acd wear and tear, for the reason that the 
slightest contact between the printing surface and the paper will 
ensure the chemical changes necessary to produce a print of 
uniform colour, There is one point that among all the discussion 
that has surrounded the process we have not seen raised, but it will have 

ts value. The. addition of a pigment to the paper, as now practised, 


increases its weight, but 202. ог 407. of paper electrically printed will not 

increased in weight one iota. Therefore, for mailing purposes we may 
send an additional number of pages of matter in lieu of the ink upon 
which we now pay postage rate. Further, printed matter may be instantly 
backed up, instantly handled for any purpose whatever, without fear of 
set-off or smear. Instead of being the dirtiest department, as now, the 
electrical machine-room will in the early future be about the cleanest in an 
establishment. There will be no washing of formes, as the type will lift 
from the bed of the machine just as c'ean as it was laid there. This, again, 
implies less wear and tear of the type, as well as economy in time and 
material. Look at it from any point of view whatever, the change which 
is coming will be a boon to the printer. Mark, we speak in the future 
tense, not because we entertain any scepticism as to the practical solution 
of the method of electrical printing аз evolved by the Electrical Inkless 
Printing Syndicate, but because it has not yet been reduced to the level 
of an every-day commercial possibility. This will come, must come, shortly 
Assuming the practical success of the process (a large assumption, 
notwithstanding the cocksureness of our contemporary), the case 
for electrical inkless printing is here well put. Assuredly the most 
tremendous revolution is foreshadowed by a success which we can 
at least hope for. The abolition of printers’ ink, rollera, the dirt 
and “devil”-ment of the machine-room, to say nothing of hot- 
rolling and pressing and other devices to dry the printed sheets 
and give them a “finish,” would be the greatest blessing ever con- 
ferred upon the great printing industry. For the publisher, the 
possibility of saving largely in the cost of postage of printed matter 
makes the subject an interesting one. Then why does the syndicate 
hold its hand ! 


Electricity Supply Failures.— At the Killarney (Ireland) Petty 
Sessional Court, last week, the Killarney Electric Light Co. (Ltd.) 
appeared to 28 summonses charging them with having made default 
on 28 occasions during March in the supply of electric current. The 
defence was that the failure was due to an accident to a steam alter- 
nator and to inability to get contractors to deliver plant which had 
been on order for some time. After hearing evidence the Bench 
inflicted a fine of 53., with бв. costs, on each summons. 

Gift to the Nation.— Some time ago а committee of architects and 
representatives of the building trades organised a movement to pro- 
Y ide homes of rest for discharged soldiers. A part of the scheme was 
the erection of six cottage homes with 100 beds and the necessary 
living and recreation rooms, workshops, and оћсез at Bisley, on land 
presented by Lord Pirbright. The whole of the work of erection, fur- 
nishing and fitting up has been borne by firms connected directly 
and indirectly with the building trades. The subscriptions in 
money and kind amount at the present time to about £19,000, 
and when completed the homes will be made over to the 
nation. The buildings are to be lighted by electricity, and an 
influential installation committee has been formed, of which Mr. W. 
G. McMillan (secretary of the Institution of Electrical Engineers, 
28, Victoria-street, S.W.) is hon. sec. As soon as the specification 
for the plant, &c, now being prepared by Mr. Adrian Collins, is 
ready, the committee propose to appeal to the electrical trades for 
gifts, either in money or kind, to enable them to equip the homes 
satisfactorily. 

Glasgow.— The Tramways committee recommend the Corporation 
to increase the salary of the manager of the Tramways department 
(Mr. John Young) by £150 per annum, making his salary £1,400. 


Gloucester. An inquiry was held here last week into the appli- 
cation of the Corporation to borrow £9,425 for electric lighting, and 
£8,575 for a refuse destructor. The town clerk (Mr. G. S. Blake- 
way) explained that £43,450 had already been sanctioned, and this 
sum had been overspent to the extent of £19. 10s. The new loan 
was for extensions of the plant and imains, The consulting 
engineer (Mr. Robert Hammond) gave technical details of the pro- 

sed extensions, which were rendered necessary by the increasing 

emand for current, The present position, Mr. Hammond said, 
completely justified the Council in laying down another 300 kw. set, 
by which the capacity of the works would be doubled. This would 
bring up tte total effective capacity to 600 kw., after allowing 
300 kw. as reserve. The experience of Gloucester had been 
identical with that of another cathedral city (Canterbury), namely, 
that by some diligent canvassing they had absolutely filled up the 
whole of their plant before turning on the current ; 135 applica- 
tions for the light had been received for a total equivalent of 13,350 
8 c.p. mp The public lighting would require 2,000, and the 
power at the generating works 200, or a total of 15,550 lights. The 
actual commercial capacity of the works was for 10,000 lights, so 
that they required plant to provide for another 10,000 lights, to 
bring it up to 20,000. The provisional contracts for the extension 

lant had been obtained, subject tn the sanction of the Local 

overnment Board. In reply to a question Wy the Inspector, Mr. 
Hammond said that he considered that before Gloucester reached 
the limit of the electrical plant that would, be required to supply 
the whole city they would require about 2,000 kW. They had now 
600 kw., and were asking for 300 kw. more, and he thought they 
would want within the next five years plant three times as large. 
The 13,500 lights that application had already been made for were, 
as it were, only sample lights, for many would-be customers were 
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only waiting to see them lighted before becoming consumers 
themselves. 


Ham burg.—A project for the constructicn of a mono rail line in 
Hamburg has been submitted by the Continentale Gesellschaft für 
Elektrische Unternehmungen. Stringent tests are being carried out 
by the works department of the municipality. The company seek a 
concession for 50 years. 


Horsham.—Formal application for a loan of £15,000 for electricity 
works has been made. 

Hull.---The annual report of the Electric Lighting committee for 
the year ended March 31 was presented at the last meeting of the 
Electric Lighting committee. "This is the seventh year's working of 
the undertakiog, and at the beginning of the past financial year 
£94,953. 12s. 10d. had been expended in buildings, plant and equip- 
ment, and during the year the committee incurred further liabilties 
to the extent of £38,843. 9s. 11d. The total capital expenditure is 
£133,802. 2s. 94. Two 800 н.г. units were erected during the period, 
and on March 31 there were 1,326 consumers connected, аше 
940,192 units of current, during the year, against 960 consumers an 
749,690 units 1n the previous year. The committee have 54 motors 
taking supply from the mains, of sizes varying from ү; to 35 Н.Р. 
many of which have been connected during the past year, and a 
50 H. P. motor will shortly be connected. The gross receipts were 
£19,290. 12s 74. ; expenditure, £10,631. 3s. 11d. ; gross profit, 
£8,659. 8s, 8d. ; less contribution to sinking fund, £2,693. 153. 1d. ; 
interest on loans, £23,229. 10s. 3d. ; depreciation of meters, £812 ; 
leaving net profit £1,924. 3s. 4d. Although more units of elec- 
tricity has been generated, and a larger number of consumers 
connected, a decrease of £1,736. 9s. 9d. in the net financial result 
has occurred, with an increased generation of 190,502 units This 
was owing to reduction in the charge per unit, and to the increase in 
price of coal and increased staffing. The rating authorities had in- 
creased the rateable value from £616. 15s. 6d. to £871. 9s. 2d. On 
the other hand, there was a substantial reduction in the general 
establishment charges, "The report has been adopted. 

Leeds.—The estimates for the ensuing year were considered at 
the Corporation meeting on Wednesday. The Lord Mayor (Ald. 
Gordon) said that obviously with the need for extensions of the 
electric light and tramways undertakings, they could not stop 
expenditure. They intended to levy pretty heavily on the trading 
concerns in crder to help the income of the city to meet its expendi- 
ture. They proposed to take £6,127 from the tramways and £4,009 
from the electric lighting department. The profits on electric lighting 
amounted to £8,046. 4s , £4,046 4s. of which would go to reserve, which 
would then stand at £8,287. 2s. 9d. The gas concern did not figure 
as a contributor this year, owing to the increase in the price of coal. 


Light Railways.—Notices of intention to apply to the Light 


Railway Commis-ioners for orders to authorise the construction of 
light railways have been given by :— 

Rhyl and Prestatyn Light Railway Co. (extensions). 

Hyde Corporation, for Hyde and Dukinfield. 

Staines and Egham Light Railway Co. (Ltd.', for Staines and Egham. 

Kidderminster and District Electric Lighting and Traction Co. (Ltd.), 
for Kidderminster and Bewdley. 


North Wales and District Light Railway and Electric Power Syndicate 
(Ltd.) from Pwllheli to Nevin. 


Auxiliary Light Railways and Tramways Co. (Ltd.), for Blackburn, 
Whalley, and Burnley district. 


International Electric Traction and Power Syndicate (Ltd.), from Stockton 
Heath to Runcorn. 

Southwold Railway Co., to alter the 3ft. gauge of existing railway 
between Halesworth and Southwold to 4ft. 84in., to raise further capital 
and to construct a railway from Southwold to Kessingland. 

Power and Traction (Ltd.), to construct the Nidd valley light railway. 

British Electric Traction Co., Sheerness and district light railway, 
Kingston aud Surbiton and district light railways (exteneions), Jarrow 
and South Shields light railways, Durham and district light railways, and 
the Barnsley and district light railways (extensions). 

Bath Corporation, Bath and district light railway. 


John Fell, John Lewis, W. J. Kershaw, and others, Mansfield and dis- 
trict light railways (extensions). 


A. Anderson and A. Brown, Warrington and Northwich light railway 
(western extensions). 

Sheppey Light Railway Co., to amend Sheppey Light Railway Order 
(1898) and to authorise compulsory purchase of land. 

The Todmorden Town Council will oppose the Todmorden and B:cup 
light railway scheme. | 

London County Council-- -At Tuesday's meeting it was agreed 
to loan Battersea Vestry £20,000 for electric lighting, and St. 
Martin. tn-the- Fields £6,010 to defray the cost of providing lamps, 
standards, &c., for lighting tlie streets within the parish. 

The Finance committee reported that on March 6 they received 
the application of Islington Vestry for sanction to borrow sums of 
£56,261 and £13,200 for electric lighting, and stating that they (the 
committee) were unable to recommend sanction to more than 
£38,000 and £10,000 respectively, owing to their being unable to 


obtain from the Vestry certain details of information. They had 
since been furnished with these particulars, and now recommended 
that sanction be given for the balances. Approved. 

It was agreed that the report of the Highways committee dealing 
with the resolution passed at the Guildhall Telephone Conference 
on Feb. 1, 1899 should be withdrawn. 

The Highways committee also presented a report upon the present 

osition of the litigation and negotiations between the Council, the 

ational Telephone Co., and the Post Office. The committee calls 
attention to the action of the St. Marylebone Vestry, which, on 
May 3, decided to grant the application of the National Co. for 
permission to lay underground lines in various streets of that 
parish. The Vestry has been informed that the Council cannot 
adopt the view taken by the National Co. that so long as terms 
can be arranged with the road authorities as to underground 
wayleaves the consent of the Council is unnecessary. The Vestry 
are further informed that its action has a tendency to weaken the 
Council’s position in “securing favourable terms for telephone sub- 
scribers in London as regards intercommunication between the 
National (‘>.’s system and that about to be established by the Post 
Office.” Mr. Benn, in presenting the report, stated that if the tariff 
of the telephone service to be established by the Government should 
prove to be unfavourable it would become imperative for the Council, 
In conjunction with the City authorities, to apply for a municipal 
licence. Col. Ford said it was most unfair and upgracious for the 
Government to step in and take the metropolitan area for its tele- 
phone service when, as in the case of Glasgow, this area ought to be 
available to the Council in relief of the 1ates, 


Lymington.—The Lymington Electric Light and Power Co. have 
submitted alternative schemes for the electric lighting of the streets 
for five years. The first scheme would cost £275 per annum, and 
the second £322. 10s, the ternis including supply of current, main- 
tenance and repairs. 


Maidstone. Au inquiry was held last week into the application 
of the Council to borrow £40,000 for electric lighting and dust 
destructor purposes. Mr. C. H. Smith appeared in support of the 
application. He said that a provisional vi was obtained in 1892, 
and the area covered the whole borough. The Corporation had 
been several times pressed by the Board of Trade to carry out the 
provisions of the order, and the scheme for which the Corporation 
now asked for a loan had been eanctioned bv them. The site of the 
proposed works belonged to the Corporation. Iu 1896, in consequence 
of pressure by the Board of Trade, the Corporation had practically 
entered into an agreement with a private company (Messrs, Thomas 
King and Cv.) to assign their powers under ihe provisional order, 
but owiog to the opposition of the ratepayers the Corporation decided 
to retain the order and them:elves erect electricity works, "The 
present method of dealing with refuse was unsatisfactory, and the 
Council wished to combine a dust destructor with electric lighting. 
After considerab'e investigation, a local firm of engineers was con- 
sulted as to the electric light works, and for the dust destructor the 
Horafall Co. was approached. Originally the Local Government 
Board were asked to sanction £30,000, but the area in which it was 
a ruis to lay electric lighting mains had been enlarged, and it was 
tinally resolved to ask for £40,000, in order to carry out the whole 
of the work. Dust destructors were erected in a number of manu- 
facturing districte, and no complaint had ever been made against the 
Horsfall destructor. Applications for, or promises to take electric 
current equal to 6,600 8 c p. ка had already been received, and 
the equivalent of 2,358 8 c.p. would be required for public lighting, 
but they anticipated applications for a total of 16,060 8 c.p. lamps. 
There would be 32 arcs of 1,000 c.p. for the main thorough- 
fares, and 119 32 c.p. incandescent lamps for the outlying streets. 
The net protit was estimated at £1,015. lle. 9d., but there would be 
a loss of over £460 on the destructor, which would reduce the annual 
profit on the whole scheme to £543. 15s. 9d. The ccst of the electric 
lighting scheme (according to tenders provisionally accepted) would 
be 233,598. 6s. 6d., and the dust destructor £6,431. 16s. 6d. Мг. 
W. A. Stevens (Messrs. Stevens and Barker, consulting engineera) 
gave technical details. He said the charge for current would be 7d. 
per unit for the first hour and 2d. after. His scheme was a con- 
tinuous-current, three-wire system one, the distributing mains being 
fed at five pointa His firm had carried out work for the Chatham 
and Rochester municipalities. He had been engaged in electrical 
work for over ten years, aud was an associate of the Institute of 
Electrical Engineers. Не had no experience in central station work. 
He had nct based his scheme on that prepared by Messrs. Kincaid 
Waller and Manville. He was aware of that firm’s report, but did 
not copy their figures. In his estimate he put the revenue at 
£5,237, and the capital at £26,000. He knew of no other instance, 
except Tunbridge Welle, where they had made such a revenue for 
the outlay. He expected to make money at Maidstone in the first 
year or two. The life ot the plant would be about 20 years if 
properly repaired, and in his estimate he had allowed for deprecia- 
tion. He estimated the profit on the whole scheme to be £543. 113.94. 
for the first year's working. After further evidence had been given 
the destructor portion of the scheme was abandoned. 
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Manchester.— Mr. W. H. Vaudrey has been elected chairman of 
the Telephone committee in place of Ald. Southern, resigned. The 
committee resolved to ask for a reply from the National Telephone 
Co. to the inquiry as to the terms the company are prepared to sell 
their Manch: ster undertaking to the Corporation. 


Mile End (London)- The Guardians have discussed a report 
by a special committee on the electric lighting arrangements at the 
workhouse, in which it was stated that their consulting engineer 
(Capt. J. M. Knight) had informed them that the engines, boilers, 
batteries and the electrical installation generally at the workhouse 
were unsuitable to their requirements, and the total cost of remedy- 
ing the defects is put at £6,000. The committee state that the 
labour bill in the electrical department has been about doubled since 
1895, and the ccal bill quadrupled, and they recommend a rearrange- 
ment. of the engineering staff. The report has been referred back. 

Municipal Telephony.—On Tues lay Dover Corporation con- 
sidered a report recommending the erection of a municipal telephone 
exchange. The report was based on the assumption that there 
would be 300 subscribers’ and 20 public telephone lines complete at 
£16 each (25,120); 150 partially completed lines at £8, £1,200 ; 
total, £6,320. To put the telephone on a remunerative basis, it wan 
estimated that £5 10» per line should be cbarged for subscribers 
requiring an unlimited number of calls; and £3 10+. per annum 
with a toll of Id per call for others. With the estimated number 
of subscribers, a net profit of £125 year would be earned. The 
discus-ion was adjourned. 

The Leicester Tclephone committee recommend the Council to 
authorise them to ascertain the probable number of customers for a 
municipal telephone service, aud to collect further information as to 
the advisability of erecting an exchange. The committee have 
retained the services of Mr. A. R. Bennett as consulting telephone 
engineer. Notice has been given to the National Co. to terminate 
the agreement as to underground wayleaves on June 24. The com- 
mittee report that there are only about 1,150 subscribere, whilst if 
telephone were used to the same extent as in some continental towns 
where there are cheaper rates the number would probably be more 
than 6,000. Without a competitive service they urge there is no 
likelihood of the existing rates being reduced. They are advised 
and are of opinion tbat a remunerative municipal service might be 
given on the following terms: £6. 6s. per annum for an unlimited 
number of calls, or alternatively £3. 10s. per annum, and 1d. a call 
for each call up to a mile from the exchange, and for any excess of 
distance beyond a mile a small extra charge. These rates are put to 
cover cost of installation, maintenance, and Government royalties, 
and will secure communication with all parts of the Leicester tele- 
phone area. The committee are of opinion that before considering 
the question of applying fora licence it should be ascertained what 
amount of support from the public could be relied upon, and a canvass 
for subscribers is to be undertaken. The committee do not recom- 
mend the Council to apply for a licence unless 1,000 aubscribers are 
obtained as a start. 

The Tunbridge Wells Corporation are having a specification for 
а municipal telephone exchange prepared. 

Newcastle-on-Tyne.—The Newcastle-on-Tyne City Lunatic 
Asylum at Coxlodge is lighted throughout electrically. The lighting 
contract was carried out by the Corlett Electrical Баке Со., 
and the contract for telephones, electric belle, electric clocks, &c., by 
Messre. John Mills and Sons. The asylum is also ventilated by 
electrically-propelled fans, and electricity is employed for working 
the laundry. machinery. 


Nuneaton.—The District Council have called in Mr. W. C. C. 
Hawtayne to report upon the question of purchasing the undertaking 
of the Nuneaton Electric Supply Co. 

 Paisley.—From' 30th inst. the charge for electric current for 
lighting purposes will be 6d. per unit for the first hour's maximum 
demand and 2d. afterwards, in place of 7d. and 3d. as at present, 
and that for power and heating 24d. per unit. The Electric Light 
committee are considering the advisability of adopting a uniform 
rate for lighting. 

Reigate.—The charge for electric current has been fixed at 7d. 
per unit for the first hours maximum demand and 4d. after, 
while a uniform charge of 3d. per unit is to be charged for power. 

St. Anne s-on-Sea.— An inquiry was held last week into the 
application of the Council for permission to change the site of their 
ү electricity works. The electrical engineer (Mr. P. J. 8 

iddeman) said the new site was well suited for an electric lighting 
station. It was not so close to the town as the old site, and would 
cost a little more for feeders and cables. There was no opposition. 

Skipton.—The local ratepayers are agitating in favour of the 
erection of electricity works. 

Southampton. The town section of the new municipal electric 
tramways has been officially inspected by the Board of Trade, and 
the line were opened for traffic on Tuesday. 

Southend.—The Town Council has diecuseed а proposal to 80 
extend the electric tramway scheme as to include the High-street in 
the new routes, The proposal was defeated. i 


Telegraphs and Railways in Turkey.—The Vienna correspon- 
dent of The Times states that active measures have already been 
taken for carrying into effect the Sultan's Iradé respecting the con- 
atruction of a railway from Damascus to Месса, and of a telegraph 
line from Selt, near Damascus, to the Hedjaz. 


Telegraphs in Afghanistan.—Lord George Hamilton recently 
stated in the House of Commons, in reply to Mr. Maclean, that the 
Government of India had on several occasions advised his Highness 
the Ameer to give attention to the construction of telegraphs and 
railways, but the Ameer had never shown any desire for the exten- 
sion of railways or telegraphs in Afghanistan. 


Toronto.—According to a New York journal the municipality of 
Toronto is making arrangements with the Toronto Street Railway 
Co. to establish a system of electric railways, embracing the country 
around Toronto between Brantford, Peterboro', and Georgian Bay, a 
radius of nearly 100 miles, and a total track mileage of 354 miles, 
The expenditure involved for track and permanent way has been 
estimated at £570,000, and the total expenditure at £800,000. 

Trieste (Austria).—The existing horse tramways in this city are 
about to be superseded by electric lines on the overhead trolley 
system. Part of the city is now lighted electrically. 


War Office Contracts.—In the course of his evidence before 
the Parliamentary Committee on War Office contracts, Mr. Major, 
director of army contracts, was reported to have stated that Messrs. 
J. Stiff and Sons, of the London Pottery, Lambetb, S. E, had been 
struck off the list of War Office contractors for offences under the 
Corrupt Practices Act. Mr. Majors evidence was, we understand, 
erroneously reported. It appears that a young member of Mesers. 
Stiffs firm went to Woolwich and looked at some stores that were 
under inspection and had been rejected. In the course of his visit 
he offered small gratuities to the foreman and viewer, which, he said, 
he did for assistance they rendered him, and in ignorance, as he 
thought it was in the ordinary course of business, when people had 
done a service, to give them a little remuneration. This act was, 
however, held to be sufficient to justify a suspension for 12 months. 
We are asked to say that the War Office have not cancelled existing 
contracts with Messrs. Stiff and Sons, under which that firm will be 
supplying goods to the department until December next. 


West Нат. —А scheme for wiring consumers’ premises on the 
easy wiring system has been devised by the borough electrical engi- 
neer (Mr. J. K. Bock). The Corporation has obtained powers to 
borrow £10,000 for free wiring. An agreement is to be made with 
contractors to wire premises in the borough at the rate of 13s. per 
lamp (shop and factory), and 15s. (private house), and the consumer 
is charged 1s. 634. and 1s. 94d. per annum respectively for repay- 
ment of capital and interest, Ten years are allowed in which to pay 
for the installation. 


Wireless Telegraphy.—In the House of Commons on Monday, 
Mr. Hanbury, in reply to Sir John Leng, said there was no informa- 
tion at the Po-t Office as to the extent to which the Marconi syetem 
of wireless telegrapby had been adopted in America, France, 
Germany, or other countries, but, of course, a licence would be 
granted in this country if suitable terms could be arranged. 


Wolverhampton —Tlie extensive new works of Messrs. Chubb 
and Sons are lighted electrically. Electric driving has also been 
adopted, current being taken from the town mains. 3 


Electro-Harmonic Society.—The annual general meeting of thi 
society was held on Tuesday. The report of the hon. sec., Mr. C, E. 
Grove, stated that during the past season 36 memters were elected 
and 25 resigned, five members were 1 st by death, and nine owing 
to 1 of address, while 10 have been struck off the 
register for non-payment of subscription. The membership now 
numbers 278, and 20 proposals are before the committee. 
It is satisfactory to learn that the society’s concerts next 
season will be held in the old room of the St. James's Hall 
Restaurant. A suggestion is before the committee that Wednesday 
evening be substituted for Friday evening for the holding of tle 
concerts, and the views of members are invited upon this point. The 
receipts (including £34 38. 1d from 1899-1900) realised #2058. 8s. Id., 
leaving à balance over expenditure of £25. 18. 8d. The surplus assets 
to Mav 19 amounted to £28s. 168, 2d. 


5 ꝑ—c ——..— ..... 


TRADE NOTES AND NOTICES, 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


TENDERS INVITED, 

Shoreditch (London) Vestry require tenders for the swpply of cight 
dry-back marine-type boilers, or eight water-tube boilers, with: 
automatic stokers, and sundry ironwork for their new generating 
station at Whiston-street. Specification may be obtained at the office of 
the electrical engineer (Mr. C. Newton Russell) Electric Light 
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Station, Coronet-street, Hoxton, N., and a copy of the specification 
may be inspected (but not obtained) at the offices of the consulting 
engineers (Messrs. Kincaid, Waller and ER E 29, Great George- 
street, Westminster. Tenders to Dr. H. Mansfield Robinson, vestry 
clerk and solicitor, Town Hall, Old-street, E.C., before noon on 
19th inst. An advertisement contains further particulars. 


Durban (Natal) Corporation invite tendera for the supply, delivery 
and erection of the overhead equipment for about 16 miles of equiva- 
lent single track, including poles, overhead trolley wire, distribution 
boxes, &c. ; 22 double-deck motor cars complete ; electricity genera- 
ting plant, including three 250 kw. 9 oup generator: 
boilers, condensers, cooling tower, switchboard, &c. Tenders in 
duplicate to the agents (Messrs, Webster, Steel and Co.) 5, East 
India-avenue, Leadenhall.street, London, E.C., by June 29, or to 
ш town clerk of Durban by mail delivery on or about Monday, 
July 23. 


Bradford Corporation require tenders for the supply and erec- 
tion of a switchboard, or for alterations to existing switchboard, at 
the Valley-road electricity works Specification can be obtained 
from the city electrical engineer (Mr. k A. Chattock), Town Hall, 
and tenders must be sent to the town clerk (Mr. Frederick Stevens), 


by June 14. An advertisement contains additional particulars. 


Dudley Corporation invite proposals for wiring premises in the 
district on the free or easy wiring system. Particulars are set out in 
an advertisement, and specification, &c., may be obtained from the 
consulting engineer (Mr. Reginald P. Wilson), 66, Victoria-street, 
Westminster, S.W. Tenders to town clerk (Mr. H. C. Brettell), 
Town Hall, Dudley, by 15th inst. 


The Vestry of St. Mary Magdalene Dermondsey (London), require 
tenders for the supply and laying of insulated electric mains, condtits, 
„junction boxes, &c. Specifications, &c., can be obtained on and after 
June 5 at the Town Hall, Spa-road, S.E., and can be inspected at 
oat not obtained from) the offices of the engineers, Messrs. Kincaid, 

aller and Manville, 29, Gt. George-street, Westminster. Tenders 
to Mr. Fred Ryall, vestry clerk, Town Hall, Bermondsey, before 
noon of June 18. An advertisement gives further particulars. 


Glasgow Corporation require tenders for outside coal storage and 
steel structure for coal handling, and locomotive travelling cranes 
for outside coal handling, for their Pinkston power station. Speci- 
fication can be obtained from the general manager of the tramways 
department (Mr. John Young), 88, Renfield-street, and tenders must 
be lodged with the town clerk (Sir J. D. Marwick) by 5 p.m. on 
21st inst. An advertisement gives further particulars 

Glasgow Corporation also invite tenders for the supply of two sets 
of switchboards and instruments for 4,000 amperes each. Tenders to 
town clerk (Sir J. D. Marwick) before 10 a.m., June 12. 


The Electric Lighting committee of the St. Mary, Newington 
(London) Vestry күн tenders for the supply and laying of insulated 
electric mains, conduits, junction boxes, &c. An advertisement con- 
tains additional particulars, and specifications may be obtained at the 
offices of the consulting engineers (Messrs. Kincaid, Waller and 
Manville), 29, Great George-street, Westminster, S.W. Tenders to 
vestry clerk (Mr. L. J. Dunham), Vestry Hall, Walworth, S.E., by 
noon 15th inst. 


Stockport Gas and Electricity committee require tenders for two 
water-tube boilers for their Millgate electricity station. An adver- 
tisement contains further particulars, and specifications, &c., may be 
obtained from the engineer (Mr. S. Meunier), Gas and Electricity 
Offices, Portwood. Tenders to chairman of committee by 13th inst. 


London County Council's Asylums committee invite tenders for the 
installation of electric lighting and power (except generating plant 
and the installation of telephones, tell-tale clocks, fire alarms an 
call bells at the Horton Asylum, near Epsom, Surrey. Tenders 
to the committee, 6, Waterloo-place, S. W., by 10 a.m , June 16. 


Blackpool Corporation invite tenders for the electrical equipment 
of 15 single truck tramcars. An advertisement contains further par- 
ticulara, and tendera must be sent to the borough electrical engineer 
(Mr. Robt. C. Quin) by 18th inst. 


The Provost, Magistrates, and Commissioners of the burgh of 
Partick invite tenders for the construction, supply, and erection of 
& dust destructor, with furnaces, flues, water-tube boilers, economiser, 
fans, and forced-draught furnaces. Tenders to Mr. Jas. Donaldson, 
f wn clerk, 97, West Regent-street, Glasgow, by noon of June 8. 


South London Electric Supply Corporation invite tenders for a com- 
plete installation of 3,000 lights on the premises of 500 consumers in 
any part of the company’s area of supply, aud also for the installation 
of two arc lights on the premises of any consumer in the same area. 
Tenders by June 2. | 


Altrincham Electric Supply (Ltd.) require tenders for erecting а 
chimney shaft, foundations, &c. Tenders to chief engineer by 


.. 9th inst. 


Tenders are invited for the public lighting of Larne for three years 
from August 1. Tenders to clerk, Town Hall, Larne, by 18th inst. 


Hackney Electric Lighting committee require tenders for the erez- 
tion of electricity station buildings. Tenders to clerk by 13th inst. 


Salford Tramways committe» require fish and sole plate bol s. 
Tenders by 5th inst. 


Sutton Coldfield Corporation invite tendera for the supply and 
erection of electricity generating plant. Tenders to the town clerk 
(Mr. Holbeche) before noon of June 21. 


Manchester Tramwaya committee invite tenders for the overhead 
equipment of three tramway routes. Tenders to chairman by June 9. 


Bootle Corporation invite tendera fur supply and laying of under- 
ground electric cables, erection of arc lamps, and the supp'y of 
mechanical stokers. Tenders to town clerk (Mr. J. Henry Farmer) 
befo:e June 16. 


Chester Corporation invite tenders for steam, exhaust, feed-su:tion, 
condensing water pipes and valves. Tenders to town clerk (Mr. S. 
Smith) by 10 a.m. June 4. 


North Eastern Railway Co. invite tendera for telegraph apparatus, 
0 wire, and line stores. Tenders to secretary (Mr. C. N. 
Wilkinson), York, by June 4. 


St. Pancras (London) Vestry invite tenders for re-arrangiog and 
making additions to bare copper strip conductors. Tenders to 
vestry clerk (Mr. C. H. F. Barrett) by noon, June 7. 


Sleaford Council invite tendera for electric lighting plant. Tenders 
to clerk by June 12. 


Ealing District Council invite tenders for a storage battery and a 
steam alternator. "Tenders to clerk by June 11. 


Fulham (London) Vestry require tenders for the wiring of their 
electric lighting works. Tenders to Mr. W. J. H. Denselow, clerk, 
Town Hall, Walham Green, S.W., by June 4. 


Bridgwater Town Council invite tenders for the supply and 
erection of electricity generating plant. Tenders to town clerk 
(Mr. W. T. Baker) before 3 p.m. on June 7th. 


Luton Town Council require tenders for the erection of electricity 
station buildings. Tenders by June 18. 


Wallasey District Council invite tenders for the maintenance of 
the electric installations on their ferry steamers. Tenders to the 
Clerk by 12th inst. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders for electricity generating plant are recom- 
mended for acceptance by a committee of the Melbourne City 
Council :— 

Babcock and Wilcox (boilers and economisers) ...... £6,604 0 0 
Thomas Parker, Ltd. (engines, dynamos, boosters 

and switchboard) 22,367 0 0 
Bri'ish 1nsulated Wire Co. (cables and joint boxes) 27,548 5 4 
Tudor Accumulator Co. (accumulators).............-. 5,529 0 0 


At the weekly meeting of the London County Council on Tuesdav 
the Fire Brigade committee reported that the following tenders had 
been received :—For wiring and fitting of electric light at the new 
Islington fire station : 

Barlow Bros. and Co. Private Wire and Tele- 
(accepted) £277 0 phone Installation Co.... £428 0 
296 5 A. H. W . 450 


9009*0099?2592,2409**95..820c0648€9«5»002929090999 


F. A. Glover and Co. ...... Н. Wood _................. 0 

F. J. Coleby ................. 335 0 

For wiring and fitting of the Whitechapel station: 

F. A. Glover and Co. А. Н. Wood .................. £430 0 
(accepted) £282 6 Private Wire and Tele- 

F. J. Culeby .................. 851 15 phone Installation Co.... 445 0 


Devonport Corporation are recommended to accept the tender of 
the Callender Co. for the supply of electric lightand traction feeders, 
distributors, boxes, &, for £12,433. 6s 10d. The tenders were: 


Callender Co.......... £12,433 6 10 | Siemens Bros, € Co. 12,690 3 5 
Western Electric Co. 14,149 18 8 | W. T. Henley's Co. £12,555 6 4 
W. T. Glover & Co. 12,963 0 O|St. Helens Cable Co. 12579 1 5 
Brit. Insul. Wire Co. 12,875 15 0 


Hoylake and West Kirby Council have accepted the amended 
tender (the lowest) of Mr. J. Merritt, Birkenhead, for the erection of 
an electric lighting station for £6,500. 


Leicester Corporation have accepted the tender of the Brush 
Co. for the supply of two 1,000 kw. inductor alternators (with 
Hick- Hargreaves horizontal engines) at £22,837. 


Wimbledon District Council have accepted the tender of Mes:r-. 
Foote and Milne for wiring and fitting the isolation hospital for the 
electric light. Twenty-three tenders were received. 


The Rhyl Council have accepted tenders, amounting to 216,5 12, in 
connection with the electric lighting scheme, and have decided to 
apply for sanction to borrow £19,000. 


The tender of Mr. C. Dennes has been accepted for the erection of 
the Hey wood electricity station buildings. 


THE ELECTRICIAN, JUNE 1, 1900. 


285 


The following tenders have been received by the Rhyl District 
Council for the supply of electricity generating plant. 
Bection A.—( Boilers.) 


Babcock & Wilcox Geo. Hill & Co............. 
(ace F £2013 10 | R. W. Blackwell & Co.... 2,058 0 
Stirling Boiler Co. ...... 2,490 0 | Crompton & Co. ......... 2,058 


Section B.—(Engines, Dynamos, Boosters, dc.) 
Lancashire Dynamo Co. (accepted) (Alley-Maclellan engine) £5,759 


Ditto Wille y Eon PI 6,204 
Ditto (Browett-Lindley;;UlU)„k eee . 5,551 
Ditto (Reivell). „наново 3 5,559 
Ditto Willen s tai Cota PEN P Ee оа ода 7,470 
Ditto (Alley-Maclellan triple e . 7,453 
Loxdon Bros. and Со. (Willans triple) ........................ 7,677 
Ditto (Belliss triple) ............................................. 6,869 
Ditto (Willans compound) . . 6,677 
Ditto Bros. (Belliss com pound) „ 6,569 
Ditto (Browett-Lindley)yo : . 5,809 
Ріо R, y vae онак VR 5,682 
Siemens Bros. and Со. (Willans triple) ........................ 8,249 
Ditto Bett ðͤ Tre veo ee eere xus 7,264 
Ditto (Willans compound U . 7,239 
Ditto (Belliss triple ccce nennen ,204 
Ditto Bros. and Co. (Browett-Lindley) ..................... 6,444 
Crompton and Co. (Alley-Maclellan triple) . 1,880 
Ditto (Belliss tripleꝛ e . .. 6,903 
Ditto (Willans) „осоо анау аала 8 6,849 
Ditto (Belliss) ызуу bee ⁊ĩ d pese peek xat Gas 6,806 
Ditto and Со. (Davey-Paxman) ............................ . 6,585 
Ditto СА Деву ]ðV]/ ðx ĩ . oes eia volg 5,519 
George НШ and Co. (Browett-Lindley) ........................ 6,210 
S. H. Heywood (Alley-Maclellan triple . 7,811 
Ditto (Alley-Maclellan) .......................................... 6,156 
Thames Ironworks Co. (Willans triple) ........................ 7,239 
Ditto (Willane) ..... 7 8 6,112 
Ditto (Reavell) 5566 ³ðĩiii ноа ma ,268 
Ditto (Allen) /// new MSS BUDE det dae 5,1353 
John Fowler and Co. (Reavell) ............... ee 6.042 
British Westinghouse Co. (Willans triple 1,680 
Ditto (Allen VF 5,560 
Ditto (Belliss triple) roe Steht er vr e eol eds 7,040 
Ditto (Belliss compound) ................ e 6,650 
Ditto (Willans compound) . . . 6,620 
Ditto (Browett-Lindley) ) CCC 5, 995 
British Schuckert Co. (Willans triple) ........................ 7,702 
Ditto (Browett-Lindley) ......................... . . 5,992 
Ditto (Reavell): E 5,762 
Johnson and Phillips (Willans triple). . . ... 8,090 
Ditto (Willans) ........... ͥͤͥͤ 8 . 5,870 
Electric Construction Co. (Willans triple) ...... Seo or 7,951 
Dieser! ] AAA Er da 6,852 
Ditto (Willans compound 6,763 
Ditto (Reavell . 5,832 
W. H. Allen, Son and Co. (owVnß̃ dd eee „771 
Electrical l ]ð 8888. 
General Electric Co. (Willans triple) dd . 7,768 
Ditto (Belliss triple d 6,925 
Ditto (Willans compound))jꝛꝛᷣ7 PP: . 6,702 
Ditto (Réavell) ˙ ́! Tů¼dů S ERES 5.572 
C. A. Parsons and Co. (Parsons turbine) ........ ............ 5,017 
Ashton, Frost and Co. (Willans triple) ........................ 8,525 
Brush Со. (Universalaʒj . . 8.314 
T. Scott Anderson (Willans triple . 7,935 
Frank Suter and Co. (Willans triple) ........................... 7,205 
Clayton Engineering Co. (Alley-Maclellan)...... e 6,784 
E. Scott and Mountain (own) .............. sees 6,190 
Section C. — (Switchboard.) 

Clayton Engineering Co. Crompton & Co. ............ £302 0 
(accepted) .................. 590 0 | Johnson & Phillips ......... 900 0 

Siemens Bros. & Co. ...... 1242 0 | Ashton, Frost & Co, ...... 896 0 

Electric Construction Co. 1085 0 | Хегібув........................ 851 0 

Mechan & Sons 999 0 | Lewis, Bayliss & Co. ...... 782 0 

Hodgson Wright ............ 991 0 | General Electric Co. ...... 765 10 

Dorman & Smith ......... 939 0 | Brook, Hirst & Co. ......... 745 0 

John Fowler & Co. ......... 920 0 | Lowdon Bros. & Co. ...... 599 0 

Section D.—(Ars Lamps, Underground Mains, Street Work, cc.) 

Western Electric Со. Callender Co. ............ £6,797 0 
(accepted) ) £5,911 11 Oliver and Co. ............ 6,758 0 

Telegraph Mfg. Co. ‚255 Diete - 6,289 0 

Jobnson and Phillips .. 8,181 0 British Insulated Wire Co. 6,545 0 

W. T. Henley’s Co. ...... 7,464 0 W. F. Dennis and Со... 6,184 0 

W. T. Glover and Co... 7.455 0 St. Helens CableCo, ... 6,125 0 

Siemens Pros. and Co... 7,015 0 

Section F.—(Accumulators.) 

Dutilh - Smith, McMillan D.P. Battery Co. ............ £1,446 
and Co. (Marquand accu- Johnson and Phillips (Hart 
mulator) (accepted) £1,304 accumulator) ) 1,430 

T. Scott Anderson ........... 1,900 | Elec. Power Storage Co. ... 1,125 

8. H. Heywood ............... 1,577 | Tudor Accumulator Co.. 1,595 

Chloride Elec.StorageSynd. 1,500 | Hart Accumulator Co... 1,561 

Section G.—(Cranc.) 

Marshall, Fleming and Jack Stocks and Co. . £167 

(accepted) ..................... £145 | Carrick and Ritchie 159 


Tales, Ltd. . .. 220 | Jas. Carrick and Sons. . 152 


APPOINTMENTS VACANT AND FILLED. 


The post of senior demonstrator in the department of electrical 


35) Q engineering and applied physics at the City and Guilds Technical 


College, Finsbury, will be vacant at the close of the present session. 


о | The salary is £150, rising to £200. Applications for the post have 


to be addressed, in the first instance, to the principal of the college, 
Leonard-street, Finsbury, London, E.C., by June 29. An advertise- 
ment gives some further particulars. 

Southport Corporation are open to receive applications for the fol- 
lowing appointmentsin connection with their new tramway scheme :— 
(1) Depot superintendent, wages £2 per week ; (2) Inpector, wages 
35s per week and uniform. Applications to Mr. J. Ernest Jarratt, 
town clerk, Town Hall, Southport, by June 6. Further particulars 
will be found in an advertisement. 

Birmingham Corporation require two lecturers for the electrical 
and engineering departments of the municipal technical school in 
September next. An advertisement contains further particulars, 
and applications must be sent to the secretary (Mr. Geo. Miller), 
Suffolk-street, by 30th inst. 

The Council of the Municipal Electrical Association require a 
secretary to act wader the direction of the honorary secretary. 
Applications to the president (Mr. A. B. Mountain, borough e!e:- 
trical engineer, Huddersfield), by 14th inst. An advertisement 
contains additional particulars. 


The governing body of the Battersea Polytechnic require an 
assistant lecturer in physics and electrical engineering from Septem- 
ber next. Particulars from secretary, Battersea Polytechnic, S.W. 
See advertisement. 

Hull Electric Lighting committee require an assistant electrical 
engineer at their Sculcoates lane generating station. Au advertise- 
ment contains further particulars, and applications must be sent to 
the city electrical engineer (Mr. A. S. Barnard), Dagger-lane, Hull, 
by noon of 7th inst. 

Johnson aud Phillips Electric Cable Works, Old Charlton, Keat 
require a draughtsman and a shop foreman for their additional lead- 
covering cable factories Particulara will be found in an advertise- 
ment on another page. 

Buxton District Council require an assistant electrical engineer. 
An advertisement gives further particulara, and 5 must 
be sent to the chief engineer (Mr. E lward 5 y noon of 12h 
inst. There is a!so a vacancy for a premium pupil at the works. 

An assistant engineer and draughtsman is required for the Ohm 
Electric Works, Northallerton. У ге advertisement. 

Pembroke (Co. Dublin) ор Commissioners re juire a fitter- 
driver, and a cable jointer for their electricity work« Appli- 
cations to the clerk (Mr. J. C. Manly) Town Ha'l, Ballsbridge, Co. 
Dublin. See advertisement. 

A principal is required for Wandsworth Technical Institute ata 
commencing salary of £400 B annum. Applications to Mr. A. R 
Gridley, 4, Galveston-roid, Putney, by June 18. 

Two university lectureships in experimental physics are vacant at 
the Cambridge University. The appointments are for five years, and 
the stipend £50 a year. Applications to Vice-Chancellor by June 2. 


An assistant lecturer and demonstrator in electrical engineering 
is required for the University College of North Wales, Bangor. 
Applications to Mr. J. Lloyd, M.A., by June 9. 


A head-master із required for the Industrial School, Lucknow, 
India, Forms of dit re and further particulars from Director- 
General of Stores, India Office, Whitehall, London, S.W. 


Jandus Electric Co., Hartham Works, Hartham road, Holloway, 
London, N , require an assistant tester. See advertisement. 


Brighton Corporation require an engineer in connection with theie 
proposed electric tramway scheme. Applications to town clerk 
(Mr. F. J. Tillstone), Town Hall, Brighton, before 10 a.m. on June 8. 

The Belfast Electric committee require an engineer-in-charge and 
a junior assistant for their electricity works Applications to Mr. 
Victor A. H. McCowen by June 5. 

There is a vacancy for an assistant superintendent in the telegraph 
department of the Government of India. Applications to Secretary, 
Public Works Department, India Office, London, S. W., by June 30. 

An assistant manager is required for an electric incandezcent lamp 
factory near London. See advertisement. 


Mr. W. M. Heller, B.Sc., head master of the day science school 
in connection with the Birmingham Technical School, has been 
appointed by the National Board of Education of Ireland organiser 
of science instruction in Irish schools, and will take up his new 
duties in the autumn. P A. 

Mr. Charles Dudding, an assistant engineer at the Yartmeutl 
electricity works, has been appointed assistant electrical engineer to 
the Hastings Corporation at a salary of £120 per annum. There 
were 95 applications, 
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Mr. George E. Heath, of Dundee, has been appointed second 
assistant at the York electricity works. 


Mr. E. Taylor, assistant engineer at the Kelham Island Tramway 
power station. Sheffield, has been appointed chief assistant en- 
gineer for the Birkenhead electric tramways. 


BUSINESS NOTICES. 


Messrs, R. W. Blackwell and Co. (L'd.', 39, Victoria-street, 
London, S.W., are about moving their stores and offices to new 
premises in the City-road, E.C., adjoining Wesley’s Chapel. 

The Electrical Engineer Institute of Correspondence Instruction 
has removed from 120-122, Liberty-street to 240-242, West 23rd-street, 
New York, U.S.A., as, owing to the rapid growth of the Institute, 
the old quarters some time ago became inadequate to meet the 
demands for space. The Institute has, we are informed, a vast 
number of students located all over Great Britain and the Colonies 
as well as in the Western Hemisphere, and carries on its work in 
nearly every civilised country. Catalogues, giving full information 
regarding the. courses of instruction, will be supplied on application. 


Messrs. W. Scholes, J. Whitehead and J. E. Shore, electrical and 
mechanical engineers (trading as Scholes and Son, at 85, Corporation- 
street, Manchester, and as J. Whitehead and Son, at 10, Rochdale- 
road, Middleton), have dissolved partnership. Debts by Mr. Scholer, 
who continues under the style of Scholes and Son. 


Mr. J. Burns, of 15, Long-iane, is removing to 76, Little Britain, 
London, E.C., and communications should з sent to the new address 
from to -day. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against M. H. Barber (trading as Donnison, Barber and 
Co.), electrical engineer and contractor, 10, Corporation-street, Man- 
chester, must be sent, by June 14 to the trustee, Mr. J. Wilson, 37, 
Brown-street, Manchester. 


The discharge of W. P. O'Reilly, manufacturing electrician, 397, 
Edgware-road, and lately trading at 397 and 399, Edgware-road, and 
124, Old Broad-street, London, has teen suspeuded for three years, 

... 8 


Business for Disposal.—An electrical engineering business is 
advertised for sale in another column. The works are conveniently 
situated within 10 minutes of London. 


For Sale —A leasehold factory and about four acres of land, 
situated in Essex, and about 12 miles from London, together with 
tools and plant and surplus stock, are offered for sale by private 
tender. Tenders by June 19 to Messrs. Sydney Lee, and Co. (Ltd.) 
9, Furnival-street, Holborn, London, E.C.. from whom forms of 
tender and conditions of sale may be obtained. 

An advertisement elsewhere contains particulars of an important 
Planté process for forming accumulator plates, the foreign rights of 
which are for sale. 

Gas and Oil Engines.— The Dudbridge Ironworks (Ltd.), Stroud, 
have just issued a neat pamphlet describing their make of gas and 
oil engines. The Dudbridge " gas engine for electric lighting, of 
which particulars are given, is made in sizes from 2 to 30 B. H. P. 

Steam Specialities—An interesting and useful catalogue of 
steam users’ requirements manufactured by the British Steam 
Specialities (Ltd.), of Fleet street, Leicester, is just issued, and con- 
tains numerous illustrations and fairly complete particulars relating 
to a large variety of these specialities, including reducing valves, 
extractors, governors, steam traps, damper regulators, temperature 
controllers, &c. The catalogue is well got up, and can be obtained 
on application to the company. 


Electric Motor Vehicles.—Messrs. Shippey Brothers have now 
ready an illustrated pamphlet describing various types of electric 
motor vehicles manufactured on the “Still” system, for which they 
are agents in this country. 


*' Phono” Electric Wire.—This wire, made by the Bridgeport 
Brass Co., of New York, is being introduced into this country by 
Messra. Maguire and Baucus. According to a neat book of tables, 
&c., which has been sent us, it appears that the wire, made of a 
special alloy, has a specific resistance somewhat more than twice that 
of copper, but that its mechanical properties are far superior to those 
of hard-drawn copper wire. An Interesting table is given showing 
the effect, on the tensile strength, of removing the surface from hard- 
drawn copper wire, and a similar table for the “ Phono” electric wire. 

Machine Tool Catalogue.—Messrs. George Richards and Со. 
(Ltd.), of Broadheath, Manchester, have issued an abridged illus- 
trated catalogue of machine tools, pattern-making machinery, &c., 
in which a number of well-made, highly-finished planing, shaping, 
scarfing, drilling, boring, sawing, facing, and turning machines are 
described. The catalogue further illustrates several types of single 
and duplex vertical and. horizontal air compressors and a variety of 
pulleys, hangers, suspension brackets, couplings, and bearings, for 
which Messrs. Richards and Co. have an established reputation. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 


electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 23 to 
May 29, with the ports of destination :— 

Africa —Alexandria, £173; Cape Town, £283 ; Durban, £74; East 
London, £94; Port Elizabeth, £100. Argentina—Buenos Ayres, £393 
(telegraph wire)  Australasia—Lyttleton, £75 ; Sydney, £140. Brazil 
Rio Janeiro, £54.  Ceylon—Colombo, £110. Chili—Valpariso, £75. 
China —Hankow, £2); Shanghai, £815 (including £118 old telegraph 
wire) and 25 tons old telegraph wire). Denmark— Copenhagen, £279 
(telegraph wire) France—Boulogne, £20; Rouen, £76. Germany— 
Hamburg, £400 (telegraph material) Gibraltar, £135 (including £25 
telegraph material).  Holland—Amsterdam, £155. Hong Kong, £60) 
India—Bombay, £184 (including £49 telegraph material); Calcutta 
£490. Japan—Hiogo, £90; Nagasaki, £4,700 (telegraph cable); Yokoski 
£5,078. Jtussia - St. Petersburg, £587 (including £157 telegraph cable). 
Spain—Barcelona, £340 (telegraph material). Straits Settlements —Singa- 
pore, £564 (including £482 telegraph material). Sweden —Gothenburg, 
£25 (telegraph cable) ; Stockholm, £428 (telegraph wire). Total £14,575, 
against £13,706 for six days last year (May 25 to May 30). 


COMPANIES’ MEETINGS AND REPORTS. 
West India and Panama Telegraph Co. (Ltd.) 


The forty-sixth ordinary general meeting of the members of this com- 
pany was held at Winchester House, Old Broad-street, on Wednesday, 
May 50, 1900, under the presidency of Mr. WILLIAM ANDREWS. 

The MANAGER and SECRETARY (Mr. R. T. Brown) read the notice 
convening the mecting. 

The CHAIRMAN : Gentlemen, L am afraid that the remarks we shall have 
to make to-day will throw a very disagreeable light on the present position 
of the British West India islands. If there is any truth in the close 
connection which is said to subsist between the activity of the telegraph 
and the activity of trade and commerce of given districts, the story we 
have to tell to-day will not bea cheerful one For instance, the receipts 
this last half-year, to Dec. 51, were £22,643 as against £51,937 in 
the corresponding period of the previous year, showing a decrease of 
£29,294. That is not one of the features that we shall have to dwell upon 
to-day, because the large receipt in the December half of 1898 was quite 
abnormal; it was, as you know, owing to the Spanish-American war, whi:h 
altogether, во to say, revolutionised our receipts in 1898, A more proper 
comparison would be made with the last half of 1897 ; but even here ther: 
was a reduction shown in the comparative revenues of £9,584. There is no 
doubt that our present very low receipts are owing to the reduc- 
tions in the rates which were made in January, 1898, and February, 
1899, coupled with a paucity of business. Further reduced subsi- 
dies only account for a loss th's half-year of £356, and there is a loss 
of about £500 owing to the interruption of the Colon cable. There- 
fore in fact, the failure of low rates to stimulate business, owing 
to the dep'orable sluggishness of trade and commerce in the West 
India Islanda, bas alone caused the diminished revenues. There is no 
fault to bs found with the expenses, which amounted in the past six months 
to £21,433, against £21,443 for the corresponding period of the previous 
year, showing a decrease of £3,011. Practically, our expenses are at 
about their lowest ebb, and this decrease ia owing to an exceptional state of 
things. For instance, in the repair of cables there is a reduction of 
£611; that is a thing which we cannot control The expenses of the 
London office were £265 less; that is a matter we can control, but it com- 
pares with a period when extra work had to be done. The same may 
be said of the stations abroad, at which there was a decrease in the 
expenses of £857. "There is also а less amount by £1.031 for deprecia- 
tion of ships. Тһозе figures make a decrease of £3,011, and the only 
increase deductable from that is £265 in maintenance of land lines. Tae 
shareholdera have doubtless observed that last Monday week, in the High 
Court, Mr. Justice Farwell thought that the plaintiffa were entitled to 
succeed in the action brougbt by the Cuba Co. against this company to 
determine the construction of the agreement between the companies, but а 
declaration had to be settled by counsel and mentioned at a later date; 
and then it was understood that an appeal would have to be made. It 
would therefore be very improper for me at this stage of the pro- 
ceedings to make any observation on the case, except to say that practi- 
cally the matter has gone against us in the first Court, and we ghall now 
have to «lo our best in the Court above. A feature that is disappointing ia 
our company again is that the Legislature of the colony of Barbados 
reduced the company's subsidy as from Jan. 1, 1900, by £1,000 per annum. 
As you know, these colonies have been continually reducing the subsidies 
we received from them, and in the present case the reduction was made 
despits the opinion of the Barbados Government. The consequence of 
that and of other reductions is that the current subsidies now amount to 
only £15,100 per anuum, аз against £24,400 in the year 1886. Of 
course, we cannot but see that if the prosperity of the islands is во 
in‘erfered with, as it has been and is, by want of trade and commerce, 
it is not an unnatural thing that they should try and save money 
by reducing their subsidies, It is an unpleasant thing for us, but 
it is not an unnatural etep for the colonies to take. We do our best to 
maintain the subsidies, but unfortunately, unless something can be done to 
keep up these islands, I do not know how that sort of nibbling of the sub- 
sidies may end ; and when we consider that we have 4,639 miles of cable 
and 194 miles of land lines to support, and that the whole of the subsidies 
we get now is only £13,100 a year, besides an insufficient revenue from 
other sources, you will not be surprised at the present state of the accounts. 
Another extraordinary fact is that the number of words which 
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were exchanged in 1877, on the introduction of the word rate, 
intercolonially—tbat is, between the islands of the West Indies— 
amounted to 533,639, and since then, notwithstanding fluctuations 
of rates al ways, by-the-bye, in the direction of lower rates—and, notwith- 
standing the recent large reductions, the number of words in 1899 had 
actually dropped to 163,714. That is about 34 times less than the number 
of words exchanged between the islands when the word rate was intro- 
duced. Of course, we do the best we can for your interests, but we 
cannot increase the traffic of the West Indies. We cannot give the West 
Indies trade and commerce which they do not seem at present to possess. 
Now, reverting to the traffic, the words transmitted in 1899—after 
the large reductions that have been made — a3 compared with the correspond- 
iog period of 1897 (again omitting the war year)—do show an increase 
over the entire system of some 54,700 words, principally, I may say, at 
foreign stations. But here again, unfortunately, there is a decrease at 
the British stations in iatercolonial traffic of 2,016 worda. In fact, 
as we can see, the British West Indies ar» getting decidedly the 
worst of it. The net increise, I need hardly tell you, is totally in- 
adeguate to compensate us for the great reductions that were made 
in the rates. It seems clear to me—it is a matter of personal 
opinion, perhaps—that without extraneous aid the measure of the 
trafic must be the measure of the tariff. If, for instance, the traffic 
only measured 100 messages per annum between given points, it 
is clear that that 100 messages must be tariffed so as to cover all 
the charges and the payment of reasonable dividends for the em- 
ployment of the capital of any company, whatever it might be. That 
seems to me only reasonable; in fact, I do not see how one can get 
away from it. Itis no use talking about low rates increasing business, 
which is the general pabulum one ia favoured with. Of course, in a 
certain sense an increase of business, an additional number of words, may 
be sent, as we have seen in our case, but it is iaadequate—inadequate to 
the necessities of the case. I now move the adoption of the report and 
accounts and the payment of the dividends therein set out. 

Mr. HENRY HOLMES seconded the motion. 

Mr. VARLEY observed that the Company had had a most chequered 
career. He thought that when the position of the Company had been 
shown to be what it was so clearly, from the circumstances stated, they 
ought to get a favourable hearing from the Government in the appeal which 
the Directors had made to them. 

Mr. BIRKS expressed his sympathy with the Directors, who had stuck 
to the ship so long, and had worked so hard in the shareholders’ interests. 
As to the action brought against them by the Cuba Company, if 
they really were held by the throat, as the Cuba Company’s 
action suggested, be did not think that it wodld be such a terrible 
thing to face liquidation, and afterwards see whether they could 
not make terms with their natural friends, the Direct West India 
and the Halifax and Bermuda Cos. He had seen a circular during the laat 
few daya from the Direct West India Co., which showed that within two 
years of their existence they were prepared to pay off £9,000 of their deben- 
tures It appeared to him that they were face to face with a crisis, and 
he suggested that the Directora should have an interview with the 
other companies mentioned, and save this company from the claim of 
the Cubs Company. 

Mr. VEARS commended the Directors for their decision to draw on the 
reserve fund in order to pay the proposed dividends. The shareholders 
must exercise patience, and he believed that they would ultimately see the 
cloud now hanging over them disappear. 

A SHAREHOLDER called attention to the expenses in connection 
with the ship the “Duchess of Marlborough," lying at the docks, and 
advocated the disposal of the vessel in order to save expenses. 

Mr. EDWARDS stated that the chairman had compared the revenue of 
the past balf-year with that of the December half of 1897, and had called 
attention to the decrease in the receipts of £9,509 ; but he had omitted 
to mention that the expenditure showed an increase of £1,700. He 
thought that some explanation was wanted respeciing this increase. The 
position of the Company would be strengthened, he thought, if the 
debentures were paid off. 

The CHAIRMAN: With respect to the small difference that exists 
between the interet we receive from investments and the amount we 
pay for debenture interest, we stated at the time that, with regard to 
this £80,000 of debentures, we should have to pay a premium of 5 rer 
cent, to get rid of them, a fact which, to begin with, diminishes the advan- 
tage of pay ing them off. With reference to the Duchess of Marlborough," 
we found from experience that one ship was not sufficient. When the 
duplication took place — which some gentleman referred to just now as 
unnecessary, but which we found very necessary—we thought that we 
could co with one ship instead of two. The little ship now laid up 
was costing us £8,000 a year when in commission, and that little vessel 
ls kept as a stand-by in case of accident, and is now costing us 
£400 a year. Although she is kept as a stand-by we keep her with 
some reluctance, and I may say that we have been endeavouring t5 sell 
her, and we are, in fact, now awaiting a reply. With regard to the 
question of competition with the Direct Company, I am in a difficulty, 
because what the competition may finally turn out to be, and what 
we may have to pay to this other company, whichever way the messages go — 
that question and several other questions depend upon the final decision of 
the case. We have been very strongly advised, and we are now again told that 
we ought to succeed on appeal. That із why we are going on with the appeal, 
and that is why it would be improper for me at the present time to 
speak of the effects of competition as being this or that when, as a fact, we 
do not know what it will be until the case is finally decided. The increase 
ш our expenses in 1899 compared with 1897 arose, first of all, from a sum 
of £500 which had to be spent on the maintenance of land lines. An 
electrical tramway was started in Jamaica, and the strong current from 
It interfered with our lines, We therefore had to devise certain measures 


for protecting our property, and the cost of that, together with the cost 
connected with the hurricane, amounted to £500. That was an absolutely 
unavoidable expense. At the stations there was an increase of £372, but 
this is always a fluctuating item. In further reply to a shareholder, he 
said: We receive subsidies from the Leeward Islands, the Windward 
Islands, St. Thomas, St. Croix, Barbados, Trinidad, and Demerara. The 
Government of Columbia gives us no subsidy. 

The motion was carried unanimously ; and resolutions were 
afterwards passed re-electing the retiring Director, Mr. W. B. Kingsford, 
and the retiring auditors, Messrs. Deloitte, Dever, Griffiths and Co. 

A cordial vote of thanks to the Chairman and Directors terminated the 
proceedings. 


India Rubber, Gutta Percha, and Telegraph Worxs 
Co. (Ltd.). 

The half-yearly general meeting was held yesterday, the Hon. Henry 
MARSHAM presiding. 

Mr. R. K. GRAY having read the notice calling the meeting, 

The CHAIRMAN said: I shall, аз usual on these occasions, make a few 
remarks which wil doubtless prove of interest. 1 am glad to state 
that the company's tnrnover in general busiueas continues to show an 
increase when compared with the similar months of last year, and that 
although in certain lines there has been a considerable decrease, yet this 
decrease has been more than balanced by the increase in other directions. 
In addition to th's increase of general business we have had more submarine 
cable work to do. Our steamer “ Silvertown” is now loading at our 
moorings in the Thames. and will in a few days sail to lay about 1,000 miles 
of cable between Canso (Nova Scotia) and New York, We hope we shall 
be fortunate enough to complete this cable with our usual despatch, and so 
enable the Silvertown to return to England just as we are on the point 
of completing the manufacture of a cable which we have to lay between 
Waterville (Ireland) and Weston-super-Mare. The “Silvertown” has 
lately been thoroughly overhauled, and a considerable amount of money 
has been spent in doing so. The steamer '' Dacia " returned eafely from 
her voyage to the West Indies, where she was employed in work which I 
reported at the ordinary general meeting. The steamer “ Buccaneer ” ia 
now on charter to the Western Telegraph Co. While making these 
favourable remarks as to the employment of your works, ships, 
and staff, I wish to impress on you the fact that competition is keen, 
the price of raw material is high, and that the coal we consume costs us 
per ton about 25 per cent. more than we were paying in the spring of 
1899. I now move that an interim dividend of 24 per cent. (or 53. per 
share) be paid, free of tax. 

Mr. S. WM. SILVER seconded the motion, which was carried 
unanimouely. 

A vote of thanks to the chairman terminated the proceedings. 


= — —à———— — — а — 


Castner-Kellner Alkali Co. (Ltd.). 


The fourth ordinary general meeting of this Company was held 
yesterday, Mr. WiLLIAM MATHER, M. P., presidiog. 

The CHAIRMAN said the working of the Company's process had been, 
in every respect, all the board could desire, and it improved from year to 
year. The concern, from its initiation, had been conducted more like a 
private partnership than as a publc company with a board of directors 
who only occasionally met. His colleagues and himself had devoted as 
much time to this enterprise as anyone could be expected to devote to a 
property of their own. Perhaps to that may be attributed the fact that, 
in a comparatively short time, they had succeeded in creating an entirely 
new industry, and obtained such results as were disclosed in the report. 
During the past four or five years the board had been largely assisted by the 
late Mr. Hamilton Castner, who was, to a large extent, the inventor of the 
process. The Matthieson Alkali Co. in America had developed into a 
very successful concern. That company, with which this company was in 
close alliance, had been singularly successful in working, as they poesassed 
very cheap power—the Niagara Falls. The development of that company 
promised to be much greater than could possibly be hoped for in this 
country, or perhaps in Europe. His remarks applied to that department of 
the Matthieson Alkali Co. concerned in the working of the Castner process. 
He then moved the adoption of the report. 

Mr. F. HARDCASTLE second the mot:on. 

Replying to questione, the CHAIRMAN explained that the plant of the 
company was maintained iu tho-oughly efficient order throughout the 
year. The staff that had to be kept to ensure that the electrical efficiency 
of the cells never fell below a fractional point of the requisite high stan- 
dard, necessitated a constant expenditure on plant, and was not required 
in any other industry with which he was acquainted. Therefore, at the 
close of the year the plant was practically in the same condition as at the 
beginning. Apart from the cost of maintenance of plant, it was proposed 
to carry £10,000 to depreciation. The increase of about £20,000 in the 
item of land, buildioga, plant, &с., was explained by additions considered 
advisable in the interests of the business. The report was adopted, and 
the proposed dividend of 8 par cent. agreed t^. 


Isle of Man Tramways and Electric Power Co. (Ltd.). 


At the annual meeting held on Friday, 

Mr. J. R. COWELL said he was elected a diréctor in March last year, 
and soon afterwards went to America for six mont lis, and’ on кыш, 
was laid up. The first notice he received to attend a meeting of the board 
was for Feb. 7 last, four days after the failure of Dumbell’s Bank. He 
proceeded to carefully examine the affairs of the company, and found 
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them to be in an exceedingly difficult condition, but he did not resign, as 
he thought it would have been cowardly to have done so when his 
colleagues were faced with serious difficulties. Messrs. Turquand, 
Youngs and Co. had been appointed to audit the accounts inde- 
dendently, and when their exhaustive report was issued the Board 
endeavoured to get financial assistance, but without avail Mean- 
while, as there was a difficulty in keeping the line running and staving off 
creditors, the expenditure was cut down to the lowest point. The lia- 
bilities of the general undertaking were £84,967, and adding £10,000 
for working capital, £95,000 was arrived at as the amount required for 
the general undertaking. For the separate Ramsey undertaking, he 
estimated that £35,000 would be required. He described Messra. Tur- 
quand, Youngs and Co.'s report as extremely severe and in some parts 
hardly fair. He admitted that steps should long ago have been taken to 
increase the capital, and remarked that if Messrs. Aldred, the auditora, had 
exercised that care and strictness which they might have done the share- 
holders would not now be in their present unfortunate position. The Board 
had every confidence in their late chairman. "The auditora had last year, 
six days before the annual meeting, sent in a supplementary report recom- 
mending an immediate increase of capital, but immediately on its receipt, 
and before it was even read by the secretary, it was taken away by Mr. 
Bruce, who never communicated its purport to the directors or secretary. 
He estimated that after increasing the capital of the general undertakiog 
and providing for all existing additional charges, the amount available 
for dividend would be £2,447, which represented 3 per cent. on preference 
shares and left a small balance. As to the separate undertaking, he 
estimated £12,000 would be required to pay all charges, and that share- 
holdere could expect nothing. Не considered the prospects of the company 
were hopeful. 

Mr. YOUNG, the late secretary, said he had resigned in 1898 on account 
of the friction with the directors. He had frequently urged lower divi- 
dends and a depreciation, but got no support. The position of the 
company in February, 1893, was so weak that the Board passed a resolu- 
tion to include in the revenue accounts as profit £6,000 said to be a portion 
of the profits made on the purcha:e of the engines, &с., for Laxey to 
Ramsey tramway, and the auditors agreed that this was a perfectly legi- 
tima‘e course. He protested, and the matter was so strained that he ten- 
dered his resignation as secretary and called in the aid of the legal advisers 
of the company, with the result that the resolution previously passed was 
rescindsd, and the dividend from that balance-sheet was reduced by 1 per 
cent, Notwithstanding this, at the Board meeting in September, 1898, a 
dividend at the rate of 74 per cent. was declared, On the chairman 
announcing that a profit of £10,000 had во far been made on the construc- 
tion and equipment of the Ramsey line, he (Mr. Young) was dumbfounded. 
The dividend warrants were sent out, and his no'ice of resignation was 
tent to the chairman at the same time. 

The CHAIRMAN moved the adoption of the report and balance-sheet. 

Mr. MITCHELL ECCLES opposed the motion, and declared that in 
the face of Messrs. Turquand, Youngs and C ».'s report the meeting would 
not accept the balauce-sheet before them. і | 

The CHAIRMAN suggested the appointment of a committee of investi- 
gation representative of the shareholders and creditors, This course was 
agreed to, and the meeting adjourned to June 15th. 


Telegraph Manufacturing Co. (Ltd.). 


The directors’ report for year ended March 31, 1900, states that the 
profit on the year's working was £41,284. 0s. 2d., which, with the amount 
from last year (£5,161. 15s. 3d.) amounted to £46,445. 153. bd. From this 
sum the managing director's salary (including a special grant to him of 
£1,000) and the directora' fees, amounting in all to £2,400, the preference 
dividend for the year, £4,835. Өз. 8d., and the interim dividend paid in 
December, £3,000, have to be deducted, and after placing to depreciation 
account £3,887. and to reserve £17,500, there remains a balance of 
£14,825. 83. 9d., which the directors recommend shall be dealt with as 
follows : In payment of a further dividend at the rate of 14 per cent. per 
annum for the half-year (7s. per share), and a bonus of 2 per cent. (2s. per 
share), both tax free, being in all at the rate of 12 percent. for the year, 
and that the balance, £5,825. 8s. 9d., be carried forward. During the 
period the works have been fully employed, and to meet the increasing 
trade large extensions have been made, and are still in progreas, in conse- 
quence of which the directors will submit a resolution proposing that the 
capital of the company be increased by the creation of 20,000 additional 
ordinary shares of £5 each. The shares are to be offered, in the firat 
instance, to the ordinary shareholders. 


REUTER'S TELEGRAM CO. (LTD.)—'The annual meeting of this company 
was beld on Wedaesday. The chairman (Admiral Sir J. C. D. Hay) said 
the year 1899 was an eventful one from the standpoint of a newsagency. 
At present they had 30 special correspondents engaged at the seat of war 
in South Africa. If they bad not on all occasions given such an efficient 
service as could have been wished, the fault must be attributed partly to 
the restrictions imposed by the military censors and partly to the strain 
thrown both on the South African land lines and cables by the enormous 
number of messages which had had to be telegraphed. On many occasions, 
particularly at Ladysmith, runners failed to get through with despatches, 
having either been captured or killed by the enemy. -Despite occasional 
shortcomings, the company’s telegrams appeared, on the whole, to have 
given satisfaction to the Press, particularly by their uniform accuracy. 
The report was adopted, and a dividend of 5 per cent. declared. 


RUSTON, PROCTOR, AND CO. (LTD.)—Col. G. M. Hutton, C.B., pre- 
siding over the annual mecting on Wednesday and said the policy inaugurated 
by the directors of keeping pace with the times in regard to plant and 


tools had been continued during the past year, the total outlay 
under that head being £20,521. 53. 1d. The introduction of com- 
plete telephonic communication with the woodworks bad been borne 
out of revenue. Тһе stock in trade at Lincoln and abroad 
amounted to £248,836, and at the same period of 1859 was £289,000. 
The actual profit for the year was £48,159, against £45,674 in 1899, an 
ап increase of £2,484. After allowance for depreciation and other items 
there was £28,659 left, which it was recommended should be disposed of 
by payment of a dividend of 7 per cent. for the year (absorbing £17,500), 
transferriag toequalisation account £10,000, and carrying forward £1,115.— 
At an extraordinary meeting the chairman exp'ained that it was n 

to extend the company's works and premises, and the directora had come 
to the conclusion tbat the most satisfactory way of dealing with the 
matter would be to issue 10,000 shares of £10, at a premium of £1 per 
share to the present shareholders. A resolution to this effect was adopted. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— 
BRITISH ELECTRIC PLANT co. (LTD.) — This company was registered 
in Edinburgh on May 26, with a capital of £100,000 in £10 shares, to carry 
on the business of electrical and general engineers, electric plant manu- 
facturere, machinists, founders, &c. The subscribsra, with one share each, 
are: J. G. Stewart, T. Linder, Wilfred Z. Spence, W. Dick, W. Tod, 
J. Allen, aud J. Mackenzie. Thefirst directors are : J. G. Stewart, T. Lander, 
W. Dick, and Wilfred Spence. 


ELECTRIC SUPPLY CO. OP VICTORIA (LTD.)--This company was 
registered on May 26, with a capital of £200,000 in £1 shares, to carry on 
in Victoria (Australia) or elsewhere, the business of electricians, electrical 
and mechanical engineers, suppliera of electricity, makera of electricil 
appliances, contractors, &c. 

WILLIAM M'GEOCH AND CO. (LTD.) —This company has been registered 
in Edinburgh, with a capital of £100,000, in 21 shares, to acquire aud 
carry on the businees of manufacturers of aud dealers ia electric light 
fittinga, ironmongers, xe, hitherto carried on by Messrs. W. M'Geoch and 
Ca. in Glasgow, Birmingham, and London. 

MELDRUM BROS. (LTD.)—This company was registered on May 12, with 
a capital of £125,000 in £1 shares, to acquire the business of Meldrum 
Bros, and to carry on the business of mechanical engineers, furnace 
makera, electrical engineers, manufacturers of mechanical stokera, &с. The 
first directora are J. J. Meldrum (chairman), T. F. Meldrum, and J. W. 
Meldrum. 

STAINES AND EOHAM LIGHT RAILWAY CO. (LTD.)—' This company 
was registered on May 19, with a capital of £1,000 in £1 sbares, to 
construct, maintain and control light and other railways and tramways, to 
supply electrical and o:her power, and to carry ou the buainess of 
engineera, electricians, &c. 


WEAR ELECTRICAL ENGINEERING CO. (LTD.).—This company was 
registered on May 25, with a capital of £5,000 in £1 shares, to carry on 
the business of electricians, electrical engineers, manufacturers of elec- 
trical apparatus and appliances, mechanical engineers, &c. The sub- 
scribers, with one share each, are: —J. G. Kirtley, G. W. Bain, T. Harrison, 
W. Burns, F. J. Trewhitt, T. S. Roden, and A. White, electrical 
engineer; the first directors are: , J. G. Kirtley, G. W. Bain, T. Harrison, 
W. Burns, and F. J. Trewhitt. 


CITY NOTES. 


me 


MEMORANDA. —Bank rate 34 per cent. (since May 24, 1900). Price of 
silver 27,4. per oz. (May 31). Consols (2? per cent.) 102{—105 for 
money, 103—103} for account ; 24 per cent. 991—100 (May 31) Stock 
Exchange Settling Day: Consuls, June 1; Stocks and Shares Continuation 
Days, June 12 and 26; Ticket Days, June 15 and 27; Pay Day, June 
14; Mining Share Carry-over Days, June 11 and 25. 


CITY AND SOUTH LONDON RAILWAY CO. (LTD.)— special meeting 
of shareholders will be held on the 12th inst. for considering and approving 
the Baker-street and Waterloo Railway Bill. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH OO. 
(LTD.)— Letters of allotinent ia connection with the recent issue to share- 
holders of the balance 50,000 shares have been posted. 

ELECTRICAL JOINT STOCK DEVELOPMENT IN 1TALY.—In 1899 114 
new companies were registered in Italy, with a capital of £9,040,000, 
against 66 companies in 1898 and a capital of £3,680,000. In 1896-97 the 
capital of new companies only amounted to £1,600,000 in the two years. 
This total for the four years of £14,320,000 is, in the main, represented 
by the great development of electrical enterprise in Italy. "There can be 
no doubt this country has an important industrial future before her, aud 
that she offers a productive field for foreign capital aud energy judiciously 
employed and directed. The greater portion of foreign capital at, present 
invested in Italian industry, which now representa a very large sum, ia 
German and Swiss. 

IMPROVED ELECTRIC GLOW LAMP CO. (LTD.)—A private meeting of 
175 company was held yesterday (Thursday) at Cannon- street Hotel, 

ondon. 

ROLLER BEARINGS CO. (LTD.)—The committee of shareholders 
appointed on April 26 to confer with the directors as to the present 
position and possible future of this company recommends a reconstruction. 
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The company was formed in 1896 with a capital of £150,000 in 6 per cent. 
cumulative preference and ordinary shares, The prospectus profits were 
estimated at the rate of 10 per cent. per annum on the ordinary shares 
after the payment of preference dividends. The public subecribed for 
rather lees than one-fourth of the issue. The purchase price of the patents 
acquired by the company was £91,000, £15,500 in са‹Ь, £37,500 in prefer- 
ence, and £358,0C0 in ordinary shares. The small amount of working 
capital subscribed by the public speedily decreased, and the company’s 
operations, unle:s further working capital is now provided, must apparently 
cetse. A loes was incurred on the first year's grading of £1,865, on the 
second year £2,310, and the total trading loss to September lest was 
£8,560. Other losses increase this total to over 410, C00, and neither 
preference nor ordinary dividend has ever been paid. The chief reasons 
assigned for tbis condition of affairs is (a) that the cost of management has 
been altogether disproportionate to the amount of business done by the 
company, and (b) that beavy expenses bave been incurred in connection 
with “unsuccessful experimental bearings." This is, briefly, the state 
of affairs which the shareholders were called upon to discuss at the 
meeting held on Wednesday at the Westminster Palace Hotel. A 
circular which has been issued to the shareholders justifying tbe appeal 
for further working capital states that “ better material and better work. 
manship are needed in manufacturing the roller bearings,” for which it is 
believed that “for certain purposes, notably electric traction, there ia à good 
prospect of profitable business in the future.” The sbareholders are invited 
in order to obviate the compauy going into liquidation, to make all shares 
of the same class by (1) abandoning all preference and all arrears of 
dividend ; (2) making an abaolute transfer of one quarter of the shares in 
favour of a trustee, such trust shares to be utilised for the purpose of placing 
£5,C00 of debentures ; (3) creating £5,000 first mortgage debentures of 
£5 or £10 each, beariog interest at 5 per cent. per annum, each subscriber 
for the debentures to receive out of the shares surrendered as mentioned 
five bonus shares for each £1 subscribed in cash. £5,000 is the minimum 
whicb, it is urged, would iustify the directors in proceeding with the 
scheme. Truly a novel and drastic proposal. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
been asked-to appoint a special settling day in 180,000 vendors’ £1 fully- 


paid T ые ни ves E ,000) and 25,000 vendors’ 7 per 
non-cumulative ully-paid preferenoe shares (Nos. 115,001 to 1 
of Nernst Electric Light (Lia. ). ( 14000 0) 
TELEGRAPH MANUFACTURING СО. (LTD.)—Notice is given that the 
ordinary general meeting of this company will be held at the Law Institu- 
tion Rooms, Cook-street, Liverpool, to-day (Friday), June 1, at 3 p.m. 
After the ordinary meeting a resolution will be proposed for increasing the 
capital of the company to #300,С00 by the creation of 20,000 additional 
shares of £5 each. The transfer books are closed from May 25th to 
June 9th inclusive. 


__ ELECTRIC TRAMWAY AND RAILWAY TRAFFIG RECEIPTS. 


Lin Week 8 | N o. | AGGREGATE, 
x ended or Deo. 1 
4 | week! Amount. or Dee. 
ham Tram | May 26 T "qb 20 86% 
ways May ; + 46 20 86,724 + 

Еа Corporation. „ 24 /353 - 475 8 2815 | + ie 
Blackpool and Fleetwood! „ 26 | 413 -1,022 21 5523 - 960 
Dolton Corporation ..... „ 21 | 1,562 .. 8| 9390 
Bradford · Corporation. , 27 | 527 — 17 8 3670 + 727 
Brisbane Tramm Apl. 11 1851 + 541 2) 5491 + 851 
Bristol Trams & Carriag:; May 25 | 5169 — 648 21| 57,703 + 1,155 
Buenos Ayres& Belgranı Арі. 29 | 2,209 - 75 17| 33,982 |+ 5,228 
City & South London Ry | Мау 27 | 1,555 + 443 21 26319 |+ 4,085 
Dover ration... „ 26 207 — 7 8| 1533 + 119 
Dublin United ............ „ 25 | 5,550 - 73 21 
Dublin Southern Dist... | 25) 825 - 285 21 1674) +12771. 
Glasgow Corporation. „ 25 | 9,624 + 619 ... 
Liverpool Corporation.. ,, 19 | 7,882 4-1,255. 20 139,350 +17,833 
Liverpool Overhead Rly | „ 27 1,429 - 396 21) 29657 |. 809 
*Sheffield Tramways .....| „ 27 2.321 + 659 21 41,002 + 13,808 
*South Staffs. Trams. „ 25 7.1 – 237 A 15,610 |+ 375 


| 
* Partly electrical. 
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Р Axovxr | Lust Paxvi0 Price BATB PER Bvsnuss Рохи 
AMOUXT, or Огт. D [Ore] Br] ш Т e, ceeece | Б КАМЕ. Wyxx's Paice, hé re Овит. Divipzup Don. Юсвіхо Wrex 
— | рвир. . May $3. May 30. Үширэр. Expixo Mar 90. 
TELEGRAPHS. 
£ в. d. Highest | Lowest 
noe m 4X |*African 277 Telegraph 4% Mort. Deb. (red.) 100 104 100 104 817 4 January and July...... 10 is 
› [ITI Amason *«0900920»00999-00022000059200090002009 000529 6600 ee eee eee eee eee 
£119,700 109 EX Do, Debentures ..... eec E 95 90 85 90 611 1 os 
£823,720) Stock | 1 Anglo. Amerſcan . . . . . . . . . . . ... . eee ee 62 35 63 65 512 8 | Feb, May, Aug., Nov.“ 64 63 
£3,088,640 | Stock | 30/0 bo. B PORE RPM 112 115 114 16 645 15 як ut 114 
£3,088,610 | Воск | 270 | Do. Deferred -................-..-.. onn nennen nnuo nos 13] 1 13} M 996 14 13i 
$13,333,300 | $100 п оа Cable N Cable Capital ВЕСЕ нофи 165 175 165 175 411 5 | Jan., Apr., July, Ось. 
41,959,496 | Stock 42 |* Do.  4perCent. Debenture Stock essss| 102 108 103 101 817 0 - 1051 1022 
16,000 10 60 | Cube Submarine Ordinary. eerte #1 81 7 8 815 0 | February and August " T 
6,000 lo | 10/0 Do. Preference 10 per Cent. .............. PES 17 18 16 17 517 8 „ „ 16 — 
12,981 5 2/0 | Direct Spanish Ordinary ....................... — 4 5 4 6 4 0 O | April and 9 bens "T ove 
6,000 6 5 Do. 10 per Cent. ulative Preference ....| 9 10 9 10 600 ini M 
490,000 50 % Do. Cent. Debentures й 101% 1055 101% 105 $ 5 9 | January and July. m Rh 
60,710 80 | Direct United States Оаһ1е.................................... 11 13 11 12 616 8 182, Арг. July, 12 — 
10001] 100 X | Direct West India Cable 437 Beg. Deb. (red.) .... 100 103 10) 103 480 aud December |. 5. a 
000 Stock 5 ОТаагу: ае Sentus iori ана 150 155 150 155 410 4 jane “Ape, July, Oot. | 153 151 
El, 828,886 Stock X Do. 3% per Cent. Preference Stook ............... 98 101 97 100 810 3 9? 98 
432, k 4% |= Do. 4 per Cent. Mort. Deb. Stock (red.) 11 116 111 116 3 9 0 | Мау and November. 111 Mx 
350,000 10 6/6 | Eastern Ennsi JJ A UNE 13$ 16} 151 16 4 7 6 | Jan., Apr., July, Ось. 165, 15] 
£320,000 Stock 4 Do. Cent. Debenture Stock 112 117 112 117 8 9 2 | February and ugust ies 2А 
26, 5 : ы Do: 6% (Austin. Gov. Sub.) Deb.,1900 (reg.) 200 108 10) os Í z 1 January and July...... m i 
9000090000*0900000904090000004000900000 % | 99 [1] see see 
£300,000 100 4% |"Eastern and B. African 4% Mort. Deb., 1909............ 100 103 100 108 818 5 Кеги and August | 102} sas 
£200,000 35 4% Do. 4 per Cent. Mauritius Bub. bete (rai 100% 108% 102 103% | 317 8 | Mayand November.. = 
190,237 10 2/6 Globe Teles pn and Trast . . . . 11 11 ll i 11 4 9 4 | Jau., Apr., July, Oot.) 11} 1 і 
190,043 10 8/0 per Cent. Preference .......................... 15 15 17 15 316 3 15 1: 
160,000] 10 | 150 Great Northern of Cope penhagen Revere eee a EET 32 31 | 818 6 | January and July. . 33 34 
100 4X | Halifax & Bermuda Cable 44% Ist Mort. Deb. (red.) . 100 103 100 107 4 8 0 June and December. m vis 
17,000 25 37/6 Indo- Europen .. 58 57 53 67 4 7 9 | May and November ... iva s 
£100,000 100 64 | London Platino-Brazilian 6 per Cent. Debs., 1904 .. 105 108 105 103 511 7 | March and September ese 905 
£100,000 100 4% | Pacific & Europeen Tel. 4% Guar. Debs, (red.) 102 105 102 105 816 9 June and December. e" 
11,839 8 EE... 8 d 84 7$ 93 414 1 | April and October...... - ese 
151 £100 Cort. 6% — T gpl Trust VVV Bi 12 N B Pi 4 13 0 5 "I н ie 
» est 0»95009000900:000950*00900900029 ГІТІТІТТГІ ecember an 8 eee 
@171,100 100 I |* Do. 75 ay tures (red. ЕСЕР ИИ .| 97 100 97 100 6 0 4 | Marchand Bate cus 
30,008 3) .. | West Coast of Атаег1са............................. PROS 1 1 1 1 is z 
£150,000 100 ay * Do. 4 рег Оеп. Debentures ........................ 100 108 100 10$ 813 7 | January and July. 
10 . | West India and Panama ................................... а i 1 2 1 cis May and Novem 1 H 
36,563 10 6/0 o, брег Cent. ist Preference ........... MENOR 9 9i 7 8 710 0 j » 7 74 
4,009 10 6/0 Do. s per Cent. 2nd Preferenoe ...... è 7 8 63 74 8 0 0 ys 72 EA e 
290,000 100 6% |+ Do. 6 per Cent. Debentures ........................ 104 107 104 107 4 13 6 | January and July... 106 "m 
220, 781 Stook 4% | Western & Brazilian 4 per Cent. Debenture Stock. 103 105 102 105 817 4 June and Decem " 8 
207,980 10 3/0 , Western tig Gmo (late Brazilian N m 14) le 149 17 41110 | Mar., June, Oot., Dec 153 14; 
475,000 100 6% Do. t. Debs. (2nd Series, 1900) ...... 105 108 105 108 4 13 10 | June and Decem ВЕ 3 
TELEPHONES. 
£5 3/0 | Chili Telephone (fully paid) . . . . . .. . 6 e. 21 — 8] 1 8 4 5 9 | August . . . .. : n T: 
324,850 | 10% 1:4. | Consolidated Telephone Con. and Manfg. ...... .... s | ; bes Jul . 
2,680 1 33% | Monte Video Telephone Ordinary TOR D } 2 à 6 00 | November .............. Е . 
96,403 1 10 Do. ö per Cent. P J ͤ е База 1 1 500 „ А 
430,000 5 PN оова надае оов ввв hrs pss» 4i 53 4; 5) 6 M 1 | February and August 5 473 
15,000] 10 | бе Do. бре Gent. Cumulative ist Preference | 13 16 11 14 [459 5 121 124 
15,000 10 6/0 Do. брег Cent. Cumulative 2nd Preference .. 1t 13 ll 13 412 4 “h „ - e 
250,000 5 3/6 Do. &per Cent. Non-Cumulative 3rd Pref. . 5 51 3 415 8 " » Е t} 5 
3,000,000 | Btock % |* Do.  Debenture Stock 3 ion (red.)... 96 92 98 101 810 8 NE Ore 97} 
171,504 1 0 3 Orlental %, % 6 %% 0 eee eee 6 %%% н 1 Ма 18 178 4 14 1 April and October [IT TIT 1 ee 
58,000 5 6 | United River Plats .. .... ..... „„ Н. 4 5 7 310 5 M 
16,089 5 1/4 Do, 5% Oumulative Preference .................. Hi b Hi 415 8 | Janeand December... А e 
£119,947 | Stock 57 Do. брег Cent. Debenture Stock (red.) . . . 108 106 103 108 414 4 = i " ө. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS 


Drvi- NAME, 

DEND. 

ELECTRICITY SUPPLY COMPANIES. 

F- Bl'ckh'th & Gr'nw'ch D’st'ot Wet DR (алура) 
100 | Bournemoath and Poole Elec. Supply Ord. ......... ... 
4/6 Do. 43 per Cont. Cumalative Pref. ............... 
36 | Brompton & Kensington Electricity Supply Ord. ... 
3/6 Do. 7 per Cent. Preference ask wands. 6s 

— Calcutta Elec. Supply Ordinar ту (fally paid) — 
5/0 | Charing Cross & Strand Electricity Sapply 

2/3 Do. 4% per Cont. Preference ..................›.. 
3/6 Ohelsea Electricity Supply Ordinary .. РЕРИХ 
44% |* Do. 45 per Cent. Debenture Stock (red.) . 
5% | Chicago Edison IstMort.5% 3) 5 8 e. 
8/0 | Cit London Electric Lighting Ord. ....... — 
67 bo. 6 per Cent. Camulative Peek. 8 
57 |* Do. брег Cent. Dobeuture Stock (red. ) а= 
8/0 кет! of London aud Brash Prov. Ordinary ...... .. 
6/0 Do. 6 por Cent. Camalative Preference ...... 
117 Do. 41 Deb. Stock Certs. — pa 7а ә» 

10 Kencington and Knightsbridge y $9909. 19509. 5 
6 Do. 6 per Cont. lst Pre pu seston боа sense bs 
- London Electric Sapply Ordinary ..........,......... 
8/9 Do, : per Cent. Preference ...... srei -se ese = 
4% Do. 4 per Cent. lst Mortgage Debantires ...... 
5/0 Metropolitan Elec. Supply Ord. ...... : 
44% Do. 4 per Cent. Db. Son First Mort тә d 
21/8 Do. 3 per Cont. Mort. * o 27 
8/0 | Notting Hill Electric 8 — cscs «з Фе 
5/0 | Oxford Bloctric Ordinary '............. 59 seseo sosea socso 
BY !| Воб ИОМ Мыз oes voces desea. vente’ ove X 
5% | RiverPlate ELLt. & Теса, L 6% lat Mor.D 3b.... 

82 Royal Мису гБ Company of аа Shares « 
43% |+ Do. per Cant. Ist Mort raze Dabantures ... 
9/6 | St. 8 in Pall Mall Blectrio Orlinary ...... .. 
3/6 Do. 7 per Cent. Preferenoe ...... . -soso stove e 

Š Smithfleld Markets Electric Supply Ordinary .. "— 
сөз Do, 4% Dobenturea... 

Pa South London Electric Зар, ply Ord! nary (rally paid) 
8/0 | Westminster Electric Bupply Ordinary ee ese 

ELECTRIC MANUFACTURING &). C)W?AVIES. 

71d. | Aron Electricity Meter 6 par Cant. Cam. Pref. ...... 
eve British Electric Works Co. Ordinary .................. 
eve Do. брег Cent. Cumulative Preference ....., .. 
417 Do. rst Mortgage Debentures ..,............. 

15/0 | British Insulated Wire Ordinary ........ 2 nnm 
3/0 Do.  6per Cent. Preference ...... . 4 . 
1/6} | British Westinghouse 6% Preforenoe ...... seseo cene os 
1/23 | Brush Electrical Enginesring ..... ....... MERE t b 
1/21 Do. 6 e раг Cent. Pref. Nou-G I. . 
44 Do. ar Cent. Parpstaal Dab. ee 

12/ |* Do. 2 Debenture Stock (re.) N 
5/0 | Qalleader's Cable Constru зоп rdinary .. PW. 
2/6 Do. брег Cent. Camulative Preferance . 

44% Do. 43 per Cent. lst Mortgage Dab. (red. e "s 
0/9} | Castner-Kellner Alkali Co. (fally paid) ..... es аб» 
7 Do. — 4j ver Cant. First Mort. Dab. re — 
07% Chadburn’s Ship 8 be sers 
0/7 Do. 6 per Cent. Cum lative Preference .. 

1/93 Crompton and Co. (Nos. 1 to 32,093) 

5x Do. Apa er Cent. First Морад Dai Dob. (red. js 
0/7! | Davis and Timmins 6 per Cant 

1/9} | Edison and Swan United (“ A” Shares) (i (6 paid) .. 
2/93 |. Do. (e? paid)... 

4% Do. per Cent. Mortgage ‘Deb. St yok (red. 5 
5/111 | Edmundson’s Electric Corporation Oed. (fully p )... 
ese Do. 4% por Cent. First Mort. Deb. (red.) 

1/2; | Electric Construction Co. (Lim'tad e 
2/93 Do, 7 per Cent. Cam ilative сэ(зсәлоэ .. Я 
4% Do. 4 per Cant. lat M ини 62%: » (rei... Be 

11 0 Henley'g Telegraph Works Ordinary .. — 
1/8 Do. 4 per Cent. Prefersncs ... 

ЫЛА Do. per Cant. Mortgage Dab. Stook (red, ) 

10/0 | India Rubber, Gutta Percha, Ko., Works ...... . 

47 Do. 4 per Cent. Ist Mortgage Dəb. (red.) „ 

21/0 | Telegraph Construction and Maintenance ...... a 
47 Do. 4per Cent. Debeature Bonds, 1909 ... .. .. 
8/0 Do. Manufacturing Ordinary . 3 
2/6 Do. брег Cent. Camalative Preference . 
7/0 Willans and Robinson Ordimary .......................... 
3/0 Do. 6parCant.Camalative Preference ...... .. 
44% Do. 4 per Cent. Ist Mortgage Debentures ... 

ELECTRIC RAILWAYS TRAMWAY3, n 

10/0 | Blackpool and Fleetwood Tramwaya .................. .. 
5%- | Brisbane Tramway 5 18 Cant. Debentures .. 
87 Bristol танау and Carriage write dé SAGA. де 
47 Do. Cumulative Preference (£3 pa 9 азуы 
47 Do. 4 рег Cent. Dabentures  ...... ... „өбө э» 
5/) | British Columbia Electric Railway 5 у Pref. . 

9/0 | British Electric Traction Ordinary (Nos. 1 to 39, 103) 
ase Do. (Nos. 60,001 to 75,000 SPAN 
6/0 Do. 6% Cum. Pref. (Nos. J, 0 1 to 6) 000) e 
5% | Do. 5 per Ceat. Perpataal Dabo ura 
2'8 5% Buenos Ayres & Belgrano 6% am, Pref.......... 
"TT. _ Do.— ИИО Т] [ELI] III 
5x Do. 5 per Cant. Debentures ...................... 
—— Do. 5724 Deb. Stk Prov. Corts. (25747 to be рі. м 
3/0 | Central Londoc Ordinary ... з 
14% | City and South London Rallwa: Gon. “Ordinacy 
1/3,1 ba (Nos. 22,501 to 60,0). 5 

5% Do. 5 per Cent, Perpetual Preferance (Isat). 

6% Do. (1898)... qupd 
47 Do. 4 per Cent. Perpstaal Debentare баёо оёбог 
83% |tImperial Tramways Ordinary ......................ь... 
64 |t о. s per Cant. Profsrsnce , n joo nan pP err» 
44% |t. Do. 4} per Cont. Debant ime. cs ад VERE. „ 
0/9 | Isle of Man-Prani. and Elec. Power Os. - ee ee 
0/71 Dö.. 6 per Cent. Pref... 

173 ‘Kidderminster & District E. Lt Tr" бип 6% Pref, 

24% Liverpog} Ovyerh@ad Railway . — д 
5% Do. 6 per Cent. Preference ............... . e eee 
47 | Do. or Cent. Debentare s....ė e aria ea, ые 
ves New General Traction Ordinary ........... неона нова боне, 
6/0 Do. 6 per Cent. Cumulative Preference . ......| 
585 Oldham, Ashton and Hyde Elec. Tramway Ога... бф 

5/0 Do. ; per Cent. Preference ...... ... eT — 
.. Pottories Electric Traction Ordinary .......45...... e 
5/0 Do. брег Cent, Cumulative amie ese 
3% Waterloo and City Ordinary . . . . . 6 . ne ves 
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NOTES. 


oin ucc 

We publish ia another column an interesting Paper by 
Me. C. W. бснАЕРЕВ on Simultaneous Testing as applied to 
Fault Localisation in Submarine Cables," in which he gives 
some practical examples of the method suggested by him in a 
previous article contributed to The Electrician, Vol. XL., p. 17. 
Although there is no claim to originality in his com- 
munication as regards the theory of fault-testing, the method 
he employs is strikingly simple and accurate, and undoubtedly 
reduces the liability to personal error or that due to a want of 
manipulative skill in the observer. The facts themselves, 
however, are all well known to those employed in this kind of 
work, and Mr. SchAxrzg's method would seem to be simply 
а novel way of applying them. Thus, an ordinary bridge 


reading to false zero gives г + "Lr 
resistances on either side of the fault and f the resistance of 


the fault itself. By observing the ratios of the two currents 
the ratio of f to y is obtained, which is all that is necessary. 


where x and y are the 


Mr. Бснлеғев is quite right in insisting upon the importance 
of simultaneous observations; and it is principally, we under- 
stand, for this reason that the majority of cable-repairing 
steamers are now provided with dead-beat galvanometers, which 
by enabling observers to obtain readings in rapid sequence, 
are almost equivalent in value for localisation purposes to 
simultaneous observations. With such variable faults, how- 
ever, as those described in Mr. Бснлєғев'8 Paper—one of 
which is peculiarly interesting—absolute simultaneity is 
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imperative if results are to bə comparable, and it 
is doubtful if any other method thau the one described 
would have been equally successful in the circumstances. 
For a long time difficult high resistanca faults were usually 
localised by the fall of potential" test, or the bridge modi- 
fication of it. This is, of course, a simultaneous method, 
potentials being observed instead of curreats, but it has now 
beea almost universally superseded by the ‘‘ earth overlap” 
test, partly on account of the latter’s simplicity. The results 
obtained by the potential test were always very variable owing 
to the difficulty in estimating and correcting for the E.M.F. 
set up at the fault, and it is probable that the error due to 
this cause is less when measuring currents than when observ- 
ing potentials—a view which is borne out by the fact that 
in general practice observations obtained with the distant 
end of the cable earthed are invariably steadier and more 
reliable than those measured with the cable end free. It is 
for this reason also that the earth overlap" method is 
so undoubtedly superior to the ‘‘overlap free," although 
theoretically they should be equally accurate. 

Tuere can be no doubt that the subject of fault localisation 
is one of extreme importance, especially to submarine cable 
companies, in whose repair work a mistake in the calculation 
of the distance of a fault may mean the unnecessary expendi- 
ture of costly cable, and therefore any suggested improvement 
upon existing methods of testing should bə especially 
welcomed and recognised by them. The value of articles, 
describing, as does Mr. Зснлеғев'з, not only the methods, but 
the actual tests cannot be over-estimated. 

— 

Dr. Peters comments in No. 9 of the Centralblatt für 
Accumulatoren und Elementen kunde on Mr. Wapk's Paper on 
* Storage Battery Problems.“ He states that in a series of 
experiments on positive active material—‘he results of which 
have already appeared in The Electrician, May 18, p. 186— 
he found that, when it was in a healthy, good conlition, 
it possessed a density of 7°55 to 7°65, which fell to between 
7:02 and 6:48 when the paste on the plates had become 
softened through being long in use. Dr. Perers further notes 
that as it is a hydrated peroxide of leal which is formed in 
the cell, and one whose density has not yet been determined, 
16 is not safe to make any deductions based on the density of 
the material as compared with that of pure peroxide of lead, 
in which the hydration of the electrolytic peroxide is not 


D 
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taken into account. It will be remembered that as long 
асо as 1887 Mr. Desmonp G. FrrzGERALD advocated in The 
Electrician the theory that electrolytic peroxide of lead is either 
itself hydrated or is admixed with an hydroxide, but the 
difficulties in the way of experimental proof are very great, 
and until the recent publication of Dr. Peters’ analyses there 
have been practically no data bearing on the question to which 
much weight could be attached. 


—ů 

REVERTING again to Mr. Wapz's Paper, Dr. Prrxns, in the 
following number of the Centralblatt, says that too little import- 
ance has been attached to the part which persulphuric acid 
plays in the formation of the active material. In order to inves- 
tigate this he proposes to place a layer of lead oxide on the 
bottom of the cell, in which persulphuric acid will be formed 
by electrolysis, care being taken to raise the anode sufficiently 
high to prevent contact between it and the lead oxide, and to 
allow of the free escape of gas; or, in lieu of this, he suggests 
enclosing the lead oxide between two diaphragms. With 
reference to the function of persulphuric acid in the cell, we 
would remind Dr. PETERS that Dr. Armstrone stated in the 
discussion on Mr. Wapre's Paper that he was at present 
pursuing research on persulphurio acid, to the presence of which 
in the cell he and Mr. Roserrson were the first to draw satten- 
tion in a joint communication to the Royal Society in 
June, 1891 (see The Electrician, Vol. XXVII., p. 196). 


— 

A recent number of Science, of New York, discusses the 
researches of Prof. Cump on the phenomena of the electric 
arc. Prof. Camp has applied the theory of ionic dissociation 
to this phenomena, and he explains on this hypothesis the 
well-known curve, obtained by Mrs. Ayrton, representing the 
fall of potential between the carbons. According to this 
hypothesis the curvature at each point in Mre. Ayrton’s curve 
represents the density of the charge at each point, and tbis 
explanation of the curve is said to be sufficient to settle the 
extremely perplexing question of the existence of a counter 
E.M.F. within the carbon arc. Thus it is explained that the 
work done by the current against the alleged counter E.M.F. 
is the result of the transference or movement of freshly 
dissociated ions along the path of the arc, the positive ions 
having to be pushed up by the impressed E.M.F. into the region 
of highly positive ions, and the negative ions having to be pulled 
down, as it were, into the region of highly negatively-charged 
ions. This explanation is beyond question ingenious, but it 
can only be held to settle the hypothesis of a counter E.M.F. 
by substituting a different phraseology for what is practically 
an identical phenomenon. Prof. CRHILD's conception of the 
work done in moving ions along a path through a definitely 
mapped out region of potentials is, in fact, nothing more than 
&uother way of conceiving a counter E.M.F. Such an E.M.F. 
be it observed, is under no necessity to be found at any one 
particular point in that path, since it is equally & counter 
E.M.F. when it represents the line integral of the work done 
in moving a charge along any path where it encounters 


opposing electric force. 
— —— 


Ar the annual general meeting of the American Institute of 
Electrical Engineers held in Philadelphia last month, 
Dr. M. I. Purr read a Paper on “ Telephony over Cables and 
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Long-Distance Air Lines," which, from the reports published 
so far in our American contemporaries, appears to be of con- 
siderable importance. Dr. Роріх is a follower of OLIVER 
HxzavisipE, and has been directing his attention to the question 
of a practical approximation to a distortionless circuit for 
the purpose of telephoning through cables or over long dis- 
tances. He starts with Heavisipe’s result that it is advan- 
tageous to distribute inductance along the length of the cable, 
and, referring to the difficulty of obtaining sufficiently high 
inductances uniformly distributed throughout the line, he 
proceeds to discuss mathematically what is the least sub- 
division necessary to obtain good results. This part of the 
Paper is, however, not reproduced in the abstracts before us, 
and we reserve our comment on it until we have received the 


complete text. 
— — 


Ir was the second part of the Paper, in which actual experi- 
ments are recorded, that aroused most interest at the meeting. 
An artificial line was made up, consisting of 250 sections 
having resistance and capacity, and between these sections 
inductance coils could be connected. Without the induc- 
tance coils, transmission was ‘‘ good” through 50 sections, 
"fair" through 75 sections, and “impracticable " through 
100 sections. With the inductance coils connected between 
the sections, conversation could easily be carried on through 
all the 250 sections, the articulation being clear. 


Turse results are worthy of careful consideration, but it 
will be necessary to have further numerical details a3 to the 
relative values of the four line constants, resistance, capacity, 
insulation, and inductance, and also to know the actual local 
circumstance of the experiments, before definite conclusions 
can be drawn as to their practical applicability. For instance, 
the distance in feet as well as the distance in ohms between 
the inductance coils will have a bearing on the test, for in 
the extreme case of the coils being too near to one another 
all the energy might be simply transmitted by induction 
from the first coil to the last, the capacity of the cable 
being perhaps sufficient to prevent the interference of the 
current waves transmitted by conduction. We have a. 
dim recollection of a successful experiment, carried out 
several years ago, of telephoning through a long cable coiled 
up in a tank at a cable factory. On this occasion, however, 
congratulations were interrupted by the discovery that the 
two ends of the cable to which the telephones were connected 
did not belong to the same piece. We do not wish to suggest. 
that Dr. Роріч has not taken every precaution to preserve the 
required experimental conditions in his test, including the 
avoidance of inductive short-circuits of this nature; but, 
nevertheless, it is safer to await the receipt of his actual 
Paper before regarding the resulis mentioned above as 


absolutely conclusive. 
— G Oe — 


French Academy of Sciences.—M. Darboux has been elected. 
permanent secretary for the mathematical science sections 
of the French Academy of Sciences, in place of the late 
M. Bertrand. 

Canadian Electrical Association.— Owing to the recent disas- 
trous fire at Ottawa the meeting of the next Convention cannot 
be held in that city as intended. А new meeting-place has not 
yet been decided upon. 
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University College of North Wales, Bangor.—Prof. E. 
Taylor Jones will begin in October next a systematic course of 
instruction in electrical measurement and practical electricity. 
The physical laboratory at the college is fully equipped with 
plant and apparatus for the study of all branches of practical 
engineering. Further particulars are given in an advertisement. 

Wireless Telegraphy in the French Navy.—The French 
Government have decided to equip the whole of their Mediter- 
ranean squadron with wireless telegraphy installations. 
Demonstrations made between the Government vessel Utile "' 
and the coast forts showed that communications could be 
successfully maintained between ship and shore at distances 
of 60 miles between them. 

City and Guilds of London Institute.— The session 1900 1901 
of this Institute's Central Technical College, Exhibition-road, 
and the Technical College, Finsbury, commences in October. 
The entrance examinations to both colleges are held in 
September. Some further particulars are given in an 
advertisement, and all information can be obtained from 
the colleges or from the head office, Gresham College, 
Basinghall-street, E.C. 


Cable Interruptions :— Date of Interruption. 


Latak ia - CVpruu sss . June 21, 1899 
Cayenne — Pinhieross . . Oct. 11, 1899 
Tangier— Tarifa eene Jan. 3, 1900 
Paramaribo—Cayenne ............. . q . Feb. 16, 1900 
Ceara—Maranham mm Feb. 20, 1900 
Pard—Maranham ...................................... Mar. 2, 1900 
Móle-St. Nicolas—Cap Haitien ...... Mar. 7, 1900 
San Thomé —Loauda ................................... May 20, 1900 
Durban—-DelagoatBay ............................... May 31, 1900 


Extraction of Indiarubber.—A somewhat novel process for 
the extraction of indiarubber from the tree was recently 
described in a Paper before the French Society of Civil 
Engineers. The bark and roots are cut up and soaked in 
dilute sulphuric acid, and the effect of this is to decompose the 
woody portions without affecting the indiarubber. A division 
is thus made between the valuable rubber and the rest of the 
bark and roots, and it is claimed that the rubber so produced 
is quite pure. The author stated that llb. of indiarubber 
could thus be produced at a cost of about 21d. 

Personal.—At a meeting of the Court of Governors of the 
Victoria University, held on the 81st ult., the following names 
were submitted by the Committee of Honorary Degrees to 
receive the honorary degree of Doctor of Science: Lord 
Rayleigh, Sir W. Abney, Prof. A. Michelson (University of 
Chicago), Prof. H. A. Rowland (Johns Hopkins University), 
Prof. E. Pickering (Harvard), Prof. J. J. Thomson, Dr. T. E. 
Thorpe, Mr. Henry Wilde, Prof. Dewar, Sir William Huggins, 
Sir W. C. Roberts-Austen, Mr. R. T. Glazebrook, and Mr. 
A. R. Forsyth. Mr. R. L, Wilberforce, of Trinity College, 
has been elected to the Cambridge University Lectureship in 
Experimental Science, formerly held by Mr. W.N. Shaw, F. R. S. 

Verband Deutscher Elektrotechniker.—A mong the Papers 
already announced to be read at the annual general meeting 
ofthis association, which will be held at Kiel from the 17th 
to 20th June, are the following: „On the Influence of the 
Curve-Form of Alternate Current on Iron Losses," by Dr. 
G. Benischke; two Papers on fire alarms, by Freiherr 
C. von Moltke and Herr E. Anshagen; “ Rail Welding by 
the Process of Producing High Temperatures by Means of 
Burning Aluminium," by Dr. Hans Goldschmidt; “ Directi- 
bility of Apparatus for Wave Telegraphy," by Dr. R. Bloch- 
The New Bremer System of Electric Light," by 


mann, and “ 
Dr. Wedding. 

Proposed Memorial to the late Mr. G. J. Symons, F. R.S.— 
At a meeting of the Royal Meteorological Society held on 
May 81, it was unanimously resolved that a memorial to the 
late Mr. G. J. Symons, F.R.S., the distinguished meteorologist 
and founder of the British Rainfall Organisation, be formed. 
This memorial was to take the form of a gold medal, to be 
Awarded from time to time by the Council of the Royal 
Meteorologieal Society for distinguished work in connection 
with meteorological science. An executive committee, con- 
taining representatives from many of the societies with which 

r. Symons was associated, was constituted to raise funds for 
this purpose. Contributions will be received by the assistant- 
Secretary, Mr. W. Marriott, 70, Victoria-street, Westminster, S. W. 
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A Selector System of Wireless Telegraphy.—Messrs. B. 8. 
Cohen and P. H. Cole have recently devised an ingenious 
selector system for working a number of wireless telegraph 
stations. After various experiments in this direction the 
inventora patented a method of synchronising the stations by 
means of falling mercury drops. The system is described in 
patent No. 55439. The main or master station sends out 
successive wave3 at equal intervals of time, these waves 
actuating an electromagnet device whereby a mercury drop 
is liberated simultaneously at all the stations. In its 
descent each drop passes a number of contacts, closing 
the message circuits. Thus when а signal wave is 
sent out at any one station, it is received only by that 
station in which the receiving circuit is simultaneously 
closed by the falling mercury drop. To effect this, of course, 
the stations are connected in rotation to the contacts in the 
path of the mercury drops. We trust that the inventors will 
carry their investigations further and develop the system on a 
larger and more practical scale; for whatever the difficulties 
may be, there can be little doubt a good selector system would 
be welcomed by wireless telegraphista. 


Patent Office Reforms.— We referred last week in our lead- 
ing article to the appointment of a committee under the 
chairmanship of Sir E. Fry to deal with the subject of 
amending patent procedure. We also gave the text of the 
reference to this committee. Another departmental com- 
mittee, presided over by Mr. F. J. S. Hopwood, of the Board 
of Trade, has completed its investigation into the sub- 
ject, and has already made a report. As а result 
of the recommendations of this committee, certain 
modifications in Patent Office procedure have already 
been introduced. Among these are the following :—First: 
It is to be arranged that deposit accounts can be opened with 
the Patent Office for the supply of Patent Office publications. 
This will obviate the sending of small sums with each 
separate order and will also do away with the use of the 8d. 
postcard which was introduced some time ago, but has 
поь been found altogether satisfactory. Second: It 
has been decided to reprint some of the specifications 
which are out of print. It is, however, impracticable 
to reprint the entire 8,900 specifications which, are 
at present unavailable owing to being out of print. The 
committee recommend that any specification out of print 
should be reprinted on the applicant guaranteeing to take 
not less than six copies at 8d. each. It is further recommended 
that illustrated abridgments of all the specifications between 
the years 1617 and 1888 should be published. Another 
matter raised in the report of this committee, which is about 
to be published, is the question of notifying patentees of 
the impending expiration of patents. This recommendation, 
however, appears to be opposed by the majority of patent 
agents on the ground that the work of reminding patentees 
is far better carried out by the patent agent himself. We 
believe that no decision has yet been arrived at by the Patent 
Office with regard to this last proposed reform. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &oc. 


(To-day) FRIDAY, June 8th. 
PHYSICAL SOCIETY. 

ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 

| House. Papers to be read: (1) “On the Magnetic Properties 
of Iron and Aluminium Alloys, Part IL," by Dr. S. W. 
Richardson; (2) “Note on Crystallisation Produced in Solid 
Metal by Pressure," by W. Campbell ; (3) “Оа the Viscosity of 
Mixtures of Liquids and of Solutions," by Dr. C. H. Leea. 


ROYAL INSTITUTION. 
9 p.m. Evening Discourse on “The Effect of Physical Agents on 
Bacterial Life,” by Allan Macfadyen. 


MONDAY, June 11th. 


ROYAL INSTITUTION, 
ӧ p.m, General Monthly Meeting. 


SOCIETY OF ENGINEERS. 
7.30 p.m. Ordinary Meeting at the Royal United Service Institution, 
when a Paper on Notes on Electric Traction," by А. H. Binyon, 
will be read. | 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournree р'Агвв.] 


Penetration of Radium Rays.—H. Becquerel has shown that 
the transmission of radium radiation across a screen is attended 
by several distinct phenomena : selective absorption, diffusion, 
emission of secondary rays, some of which are deflected by a 
magnet, while others are not; and, finally, & direct trans- 
mission of part of the radiation from the source. The trans- 
mitted portion appears to be identical with the incident radia- 
tion, and suffers the same deflection by a magnetic field. This 
identity has been doubted by Villard on the ground of some 
experiments, which seemed to show that the transmitted beam 
consists of rays which are not deflected by & magnet, while the 
deflected rays behave like cathode rays, and emerge at right 
angles to the absorbing surface. Becquerel bas therefore repeated 
his experiments in a modified form. He employed a linear source 
of radium rays, consisting of a lead block with a furrow contain- 
ing a radium preparation, A copper wire was placed a few milli- 
metres above the furrow and parallel to it. Above that again 
was placed a sensitive plate wrapped in black paper, and the 
shadow cast by the copper was photographed with and without 
a magnetic field. Under the influence of the latter, with its 
lines of force parallel to the copper wire, the rays describe 
circular arcs of slight curvature, and by reversing the field 
two shadows may be obtained which are displaced with 
respect to each other. When a sheet of aluminium is intro- 
duced, either above or below the copper, these two images are 
obtained in the same manner, showing that the rays trans- 
mitted by the sheet are also deflected by & magnet.  Villard's 
contrary result is probably due to a peculiar effect of the edge 
of the screen, which has been fully accounted for by the author. 

[H. BECQUEREL, Comptes Rendus, April 30, 1900.] 


Transient Deflection of Cathode Rays.—In 1896 Jaumann 
described a peculiar experiment which has not yet been satis- 
factorily accounted for. He immersed a very highly exhausted 
vacuum in ordinary vegetable oil. The tube was provided 
with a single electrode, which served as a cathode, while the 
anode was outside the tube and in the oil. When the tube 
was working the approach of a charged glass rod apparently 
produced a repulsion of the beam of cathode rays and the 
fluorescent spot produced by it. This repulsion rapidly 
subsided while the glass rod was held in the same position. 
When the rod is removed, or when the charge is of the 
opposite sign, the repulsion becomes an attraction. P. 
Villard has repeated the experiment and verified the effects 
as stated, but he does not follow Jaumann in ascribing them 
to a peculiar property of the cathode rays, such as the 
“© self-stretching’”’ property which the latter connected with 
his hypothesis of longitudinal light." The author points 
out that commercial oils are very poor insulators, whereas 
true dielectrics have been shown by Bouty to intercept an 
electrostatic field as effectively as a layer of mercury. Con- 
sequently the electrostatic field produced in the interior of the 
tube by the glass rod outside depends upon the conductivity 
of the oil, and if the oil takes some time to adjust itself to an 
external field, there will be an electrostatic process within the 
oil which may well last a second. Such a process would 
explain the temporary deflection of the cathode beam described. 
In confirmation of this explanation the author replaces the 
cathode beam by a conductor joined through a screened wire 
with an electroscope outside. A temporary deflection of the 
electroscope is then observed, corresponding to the deflection 
of the cathode beam. 

LP. VILLARD, Comptes Rendus, April 50, 1900.] 


Luminous Effects on Wires.—A metallic wire which is not 
covered by an insulating layer becomes covered with а lumi- 
nous aureole when it is inserted in the circuit of an induction 
coil containing а spark-gap or a vacuum tube. J. Borgman 
has further invested this phenomenon by means of wires 
sealed into cylindrical tubes, and traversing their axis. The 
tubes were several feet long and 8cm. to бот. wide. Some 
of the tubes were traversed by capillary glass tubes containing 
liquid conductors. Ав exhaustion proceeds, the luminous 


phenomena show & peculiar development. The aureole 
decreases in intensity, and is gradually replaced by a series of 
equidistant stars, around which luminous discs are formed 
with their planes at right angles to the wire. The number 
of stars and discs increases, until the latter touch each 
other and fill the whole tube with a luminosity having 
a slightly stratified aspect. These effects are the same 
whether the tube is attached to the positive or the negative 
terminal of the secondary. When a spark-gap is inserted in 
parallel with it, and the wire is attached to the negative 
terminal, there is only a continuous luminous envelope, which 
broadens out as exhaustion proceeds and finally detaches 
itself from the wire. The stars reappear on attaching the 
wire to the positive terminal, and at a certain pressure the: 
discs reappear also, their diameter increasing with the length 
of the spark-gap. As exhaustion proceeds, the number of 
discs decreases, some of them remaining, while others dis- 
appear. Finally, they are transformed into nebule with a 
starry nucleus. The approach of a magnet has the effect of 
inclining the plane of the rings. 
[J. Borcman, Comptes Rendus, April 30, 1900.] 


Velocity of Ions.—The velocity of ions in а gas ionised by 
Rontgen rays has been determined by Zeleny, Rutherford and 
others, by first determining the sum of the velocities of the 
positive and negative ions, and then the ratio of the same 
velocities. J. Zeleny has now made a direct determination of 
the velocities in question by balancing them against the velo- 
city of a stream of gas. The gas was made to flow between 
two concentric cylinders, which were maintained at different. 
potentials. By passing a narrow beam of Rontgen rays through 
the cylinders at right angles to their length, a narrow layer of 
ionised gas was produced. Owing to the electric field between 
the two cylinders, the ions of thislayer tended to move radially 
towards, or away from, the axis of the two cylinders, but. 
at the same time they were carried along by the stream of 
gas. For obtaining the difference of potential which must be 
used to allow the ions to be carried a certain distance along 
the tubes by the gas stream, the inner cylinder was divided 
at some distance from the beam of rays into two parts insulated 
from each other. That one of these which was not traversed 
by the rays was connected to a pair of quadrants of an elec- 
trometer, so that it was possible to tell when any ions reached 
it. The gases studied were air, oxygen, carbonic acid, and 
hydrogen, both moist and dry. The presence of moisture 
diminished the velocity, except that of the positive ions in 
moist air and moist carbonic acid. The ionic velocities 
obtained range from 0°76 (CO,) to Всю. per second (H) in a 
field of one volt per cm. The negative ion is the faster, except 
in moist CO,. But the charge of both is equal, and probably 
equal to the electrolytic charge of hydrogen. 

(J. ZELENY, Proc. R. Soc., April 14, 1900.] 


Dual Nature of Radium Rays.—P. Villard describes am 
instructive experiment which brings out clearly the hetero- 
geneous nature of the rays given out by ‘“radium’” 
preparations. Radium rays are transmitted through a slit 
in a lead plate, and impinge at nearly grazing incidence upon 
two sensitive plates laid one over the other and wrapped in 
black paper. The rays are exposed to a strong magaetic field. 
It is evident that under these circumstances the upper plate 
receives rays which have traversed the black paper only, 
while the lower one receives rays which have traversed in. 
addition the glass and film of the upper plate, and an 
increasing thickness of both as the angle of incidence. 
increases towards the edge. On development the upper 
plate shows two impressions—one deviated and spread out, 
the other feebler, but absolutely rectilinear and sharp. On 
the lower plate only one impression is visible, that due to the. 
non-deflected rays. The impression is as clear as that on the 
upper plate, and indeed clearer, if anything, owing to the 
absence of fog. A prolonged exposure brings out a very feeble 
indication of the deflected rays. A band of lead 0 8mm. thick, 
laid across the upper plate, intercepts the deflected rays over 
its whole width, whereas the rectilinear rays are only weakened. 
Thus the two classes of rays may be distinguished from each 
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other in the region where they are superposed. The author 
simply calls the two classes of rays X-rays and cathode rays. 
Taking these names in a wider sense, there seems to be no 
objection to their use in this manner, especially as there 
remains no quality which could serve to distinguish the two 
kinds of radium rays from the two classes of rays obtained 
from vacuum tnbes. But if their identity is finally estab- 
lished, it will be obviously necessary to substitute another 
name for cathode rays, a cathode not being essential to their 
generation. 
[P. ViLLARD, Comptes Rendus, April 30 1900.] 


Atomic and Molecular Magnetism.—Some further interesting 
work has been done by S. Meyer on the atomic magaetism of 
the elements and the manner in which it is affected by the 
combination of atoms to form molecules. Measurements 
made with vanadium chloride show that is a somewhat feebly 
paramagnetic substance of susceptibility about one-quarter of 
that of nickel. Provisionally, it may be placed at the begin- 
ning of the series of susceptibilities of the iron elements 
discovered by the author, thus 

V. Ni: Or; Fel: Co: Fe: Mn = 2: 21:8. 4.5.6. 
Studies of gadolinium and samarium make it appear likely 
that both these metals contain traces of a new substance of 
very high susceptibility. This new element is revealed in 
the spectrum, which shows a large number of lines, and this, 
as we know from the author's researches, invariably indicates 
a high susceptibility. Special attention was devoted to the 
salts of copper. Previous work had shown that in some 
diamagnetic compounds the molecular magnetism shows а 
greater diamagnetic value than would correspond to the sum 
of the atomic magnetisms. This happens in every case where 
the combination is accompanied by a considerable expansion, 
as in the iodides of silver, mercury and lead. This suggests 
that the converse might occur in the case of contraction of 
volume, and for this investigation the salts of copper, with 
their very small susceptibilities, are especially valuable. 
Measurements made on a number of copper salts show that 
there is no fundamental difference between cupric and cuprous 
salts in Wiedemann’s sense, since both the sulphides are 
equally diamagnetic. But the influence of volume changes is 
very decided and regular. Volume expansion increaces the 
diamagnetic character of a substance, and contraction 
emphasises its paramagnetic character. The magnetic pro- 
perties of the elements can therefore only be deduced from 
the elements themselves, or from compounds which undergo 
no change of volume daring their formation. 
(S. MEYER; Ann. der Phys., No. 4, 1900.] 


ELECTROMAGNETIC THEORY.—OXY.* 
BY OLIVER HEAVISIDE. 
(Continued from p. 921, Vol. XLIV.) 


$468. In Vol. L, $ 164, it was shown that a point charge 
q in steady rectilinear motion along the axis of 2, at a speed v, 
less than v, was associated with the potential 


g 

or 4тс{г? + K(x? + y) WW 0) 
where = I- , a fraction ranging from 1 to О, as u 
increases from 0 to v. Here it is to be understood that V is 
the potential at the point г, y, 2 when the origin is at the 
charge, во that V accompanies g in its motion. It is further 
to be understood that the electric force is derived from the 
potential in the eolotropic manner specified by 

E= - (iy, +јуз + eV) V. (2) 
The displacement is obtained by multiplying by c, as usual. 
The result, as regards the displacement, is therefore the same 
as if the charge were at rest, but the permittivity in the 
direction of z both ways were reduced from с to «°c. This 
produces a lateral concentration of the displacement, with the 
ultimate result that when u is increased to v, the displacement 
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cones V is the same. 
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is entirely in the equatorial plane, forming an impulsive plane 
wave with circular magnetic force. In any case, the magnetic 
force is the vector product of the velocity u and the displacc- 
ment D. 

The question now to be considered is what occurs when vw is 
greater than v. Are the formule still valid? We can see 
immediately that some reservations are necessary, even 
though no change of formula may be required. For к? is 
now negative; and V, and also Е and H are made imaginary 


when 

22 ( + y?), or 22 s?(x? + y?), (3) 
where 3% =u jv? — 1 = соѕес?0 - 1 = cot?0. (4) 
This means that V is real inside the two cones to right and 
left of the moving charge whose angles are 20, connected with 
3? by equation (4), but unreal in the intermediate region out- 
side the cones. We must certainly reject the unreal V, because 
this is a matter of physics ultimately, not of possible mathe- 
matics. In Vol. 11. were numerous formule relating to waves 
which had no existence when they assumed unreal meanings. 
Certainly it is the same thing here. 

But next, seeing that disturbances are propagated only at 
speed v, whilst the charge у moves at the greater speed и, the 
locus of the spherical waves sent out by the charge as it moves 
along forms the left conical surface only. So we must reject 
the right cone altogether, if we are considering & charge 
brought from rest up to speed v. 

So far is rejection without change. But closer consideration 
wil make it probable, if not certain, that a change in the 
formula is wanted as well. For, assuming that equation (1) 
is correct when к? is negative, provided we keep to real values, 


Fic. 23. 


it still belongs to both cones. Now it was standardised so as 
to make the total displacement leaving the charge be g. This 
was with u r, when the displacement emanated in all direc- 
tions. As we employ now the same formula, the same pro- 
perty should hold good, keeping to the real values, however. 
But V is symmetrical. At corresponding points in the two 
So the displacement leaving q for the 
right cone can be only 14, and similarly for the left cone. 
The practical meaning is that if we reject the right cone, and 
still have the charge at the apex of the left cone represented 


by g, we must double the right side of equation (1). That is 
to вау, 
FFF 5 
Y 21e — s? (x? + ½) (5) 


should be the proper solution. Similarly, the right members 
of the formule for E and Н, true when u<v, must be 
doubled when uv. I gave this result in 1892, El. Pa., v. 2, 
p. 516, footnote, having obtained it by a straightforward 
operational process, to be given later. It is possible, how- 
ever, that some readers may find the above reasoning 
sufficiently convincing. It is plausible enough, but by no means 
demonstrative, on account of the infinite values concerned, 
which evade evaluation. There are two ways of corroborating 
equation (5), viz., to use it to construct a known solution, 


and to prove it directly from the operational solution. The 
first way is much the easier. 
At any point P inside the cone, we have 
ЭЕ NENNT. RR 
ы те 12 tan?0 — (x? + у)" (6) 
E паше 
à V= 5 (PG PR (0 


The last form shows the meaning, the second denominator 
expressing the geometrical mean of the two parts into which 
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P divides the diameter QR. So V is a minimum on the axis, | 


and increases to infinity on the cone. Outside the cone V is 
zero. Deriving the electric force by equation (2), it will be 
found that E is radial, aud is directed towards the charge. 
This is inside the cone. Its size is 


r tan 

ESLUM. (8) 
at distance r from the apex, where / is the above-mentioned 
geometrical mean. The conical surface is the seat of a sheet 
of displacement away from the apex. This follows because V 
suddenly drops to zero outside the cone. The amount of 
displacement in the sheet at QR going outward must exceed 
the amount crossing QPR radially towards the apex by the 
amount g. This is obvious by the meaning of electrification 
in relation to displacement. 

A difficulty arises here. For on integrating the flux of D 
inwards across QPR, according to /8), the result is infinity, 
the infinite part arising at the boundary. So the outward 
flux on the outside must be also infinity, plus у. The meaning 
of this double infinity will appear later. 

Now use equation (6) to calculate V by integration in the 
case of an electrified line moving transversely. We know the 
result already, so can disprove equation (6) if it does not work 
properly. Leto be the linear density of the electrified line. 
Then, by (6), 

tan C. d (9) 


Mess | "E (® 
тс) (2? tan? 0 – ж? – yz) 
where z is the distance of dx from the plane of the paper in 
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Fig. 24, it being supposed that the electrified line passes 
through 4, and y is measured upward on the paper. To find 
the limits, observe that every element of the electrified line 
has its cone to correspond, of angle 26, and that those portions 
only of the line contribute to V whose cones cover the point 
in question where V is wanted. "The extreme cones therefore 
have the point on their surfaces. Therefore 


22 tan? 0 — x? — y? =Q, 
or x= + (2 tan? 0 – y?ji (10) 
at the limits. The net result is that (9) includes all real 
values The integral is an easy one, and makes 


c . ly] t%o 
— — 0 — 9 А 1 
V Zretan [ sin 2 J (11) 
where z, is given by (10). Or, finally, 
с 
кз... 0. 
V 25 tan (12) 


So V=0 everywhere outside the two planes which envelop 
the cones, and V has the constant value just written inside 
the planes. This means that there is no E or H anywhere 
save at the planes themselves. The total displacement they 
carry can be estimated by the sudden drop in V in passing 
through the planes to be 4c on both; and the magnetic force 
to correspond satisfies E = vH, as in all pure plane waves. 

Now these results agree with the arrangement in Fig. 10, 
which was proved. So the proper standardisation of the 
potential formula for a point charge is assured. In the case 
of a moving strip of surface density o and breadth a, the 
potential is 


vo- f tan, (18) 


constant, on the left side of the slab waves; V = 0 on the right 


where 


side; whilst in the waves themselves V rises uniformly from 
0 outside to V, inside—that is, 


РӨ oc „ 
V Vo * ър 75, E tan 8 y) 5, * РВ, (14) 


where PS is the vertical distance of P, where V is reckoned, 
from the outer plane. 

Thus the equipotential surfaces are parallel to the wave fronts, 
and E lies in them. This property remains true until u is 
reduced to v. After that they split, separate, and widen out 
both ways into closed surfaces, and the disturbance spreads 
over all space. 

In the case of & point charge, the equipotential surfaces are 
hyperboloids of revolution. The conical surface is the extreme 
limit, to which the last hyperboloid goes infinitely near. 
These surfaces become infinitely compressed into one plane 
when «=r. After that, with u<v, they split and become 
flattened ellipsoids, and ultimately spheres, when u is reduced 
to nothing. The ellipsoidal theory was given in Vol. I., 
< 164 to 167. I should add that Mr. Searle has added inte- 
resting developments to the ellipsoidal part of the subject 
(Phil. Trans., 1896, and Phil. Mag., 1896). 

What is not clear in the above is the state of things at and 
just within the conical surface itself. To elucidate this, con- 
sider а more general case—viz., that of the motion of an 
electrified line of finite length, or at least infinite only one 


Fic. 25. 


way, in its own line. The investigation of V will follow later. 


The formula is еп inad ' 
т z tan 22 tan 
| К NON" ais 1) | (15) 
А = х? ty. (16) 


This is when the electrified line, linear density c, is infi- 
nitely long one way, its termination being at the origin. The 
angle Ө has the same meaning as before, in relation to the 
conical boundary of the region occupied by Eand H. Now when 
the line is of finite length a, the V is the difference of two 
formulre of the type (15) having their origins at the two ends 
of the line. That is, 

va 2 tan 6 + (2 tan! 0 10 
Ore 2 tan 0 + (4? tan?0 — k)i 


where z,—2- a. The quantity 2, is always positive. The 
formula (15) is true in the region between the two cones, and 
(17) inside the inner one. | | 

Considering (15) first, it may be seen that the equipotential 
surfaces are all cones with a common apex at the forward end 
of the line, and that V increases from 0 on the outer cone to 
infinity at the axis. Deriving the electric force by (2), the 
result is 


TC 


(17) 


c  ztan?6.h, T xk 
CC зала que 18 
5 2c tan 0 (г? tan?0 — 2) d 
where k and h, are unit vectors along and transverse to the 
axis. The ratio of the transverse to the axial component is 
E, 2 tan? 0 
AA ы i 19 
p (19) 
Now z/h = constant is an equipotential surface. So, by (19), 
all the lines of force cut & given equipotential surface at the 
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same angle. Observe that for a given distance from the axis, 
the ratio of the transverse to the axial component increases in 
proportion to the distance from the apex. On the axis it:elf 
the axial component is 


o 
Mos Ü9zcz tan? 0' (20) 


varying inversely as the distance from the apex. Also, when 
h/z is small, 
o 


That is to say, the displacement at the axis is perpendicular 
thereto, spreading out all round from the electrified line pre- 
cisely as if the line were at rest. But this does not continue, 
for all the displacement eventually goes to the conical 
boundary, or infinitely near. The turning round of the 
displacement takes place instantly at the apex, and more 


2 
— 
"E = 
ULG 
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and more slowly the further away from it. As all the dis- 
placement ultimately concentrates about the boundary, the 
amount collected there tends to increase uniformly with 2. At 
the same time, so does the surface of the cone. So the 
&mount of displacement per unit area tends to become uniform, 
and since H = VuD, the state of affairs at the surface tends 
towards that of a pure electromagnetic wave, away from the 
apex, as the surface becomes more planar. A purely conical 
wave of the kind cannot exist alone. The lines of force are 
hyperbolas. 

Fig. 26 will give some notion of the conical surfaces of 
potential and the hyperbolic lines of force, though, being 
done out of my head, I cannot vouch for the accuracy of shape 
of the curves. 


Fic. 27. 


Now let the electrified line be of finite length a. We must 
then superpose on the field of force in Fig. 27, the exact 
negative copy of the same, but shifted through the distance a 
to the right. The result of the superposition is tbat in the 
overlapping region D tends to become radial, towards the 
moving charge, weak about the axis, and very intense at the 
conical surface; whilst outside, between the inner and outer 
cones, is an impure conical electromagnetic wave, in which D 
is very intense. Pushing things to the limit, reducing a to 
zero, and keeping the charge upon it finite, we come to the 
theory of the moving point charge, already given. It may 
seem to be much ado about nothing, but is there any easier 
way ? 

(To be continued.) 


MR. A. W. HEAVISIDES PRESIDENTIAL ADDRESS 
TO THE NEWCASTLE-ON-TYNE LOCAL SEC- 
TION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.* | 


I have thought that, as the establishment of a section of the 
Institution in the ancient city of Newcastle-on-Tyne earmarka both 
the place and the time, that perhaps it would not be altogether 
uninteresting to the membera if an effort was made to locate in 
some degree the position held by the district, of which this city is 
the centre, in the electrical industry. To do this by way cf historical 
introduction it is not necessary to go back to Thales, of Miletus, and 
his excited amber, but only to a more recent period which is scored 
all over with the honourable marks of discoveries and inventions 
which have mainly assisted in making electricity the servant of man. 

As we all know, the pioneer industry is that of the electric tele- 

ph. Like our venerable Queen, it came to the throne in 1837, 
where, similarly, it has reigned with ever-increasing beneficence ever 
since. Just look askance over one’s shoulder down the back entry 
of time. There are always the shadowy forms, looming largely on 
the horizon, of Gray, an Englishman, who, in 1729, discovered the 
difference between conductors and insulators, using moistened pack- 
thread for the former ani silk loops for the latter ; of our great 
Anglo-American Franklin, who, in 1752, with his kite in the sky, 
conducted the lightning to the earth, thus establishing its identity 
with electricity; of Galvani and Volta, the eminent Italians, who, 
from 1786 to 1789, developed one source of electricity —namely, 
“the chemical battery.” Oersted, the Dane, in 1819, deflected a 
magnetic needle by means of a current in a wire parallel with it, thus 
proving that currents and magnets have similar properties ; whilst 
Ampere, the renowned Frenchman, in 1820, made another step by 
ditcovering that a suspended coil of wire carrying a current was a 
magnet. Then Italy, in the same year, in illustrious Arago, pro- 
vided another link by temporarily magnetising soft iron during the 
presence of the current. Finally, Sturgeon, the sturdy Englishman, 
in 1825, made a last elemental step who by placing Arago's soft iron 
into Ampére’s coil, producing the electromagnet ot to-day, whicb, in 
conjunction with a needle or armature, is the basis of telegraphy and 
many other things. 

The mental activity of the 12 years following, which gave a clearer 
grasp of the laws of electrical action, is marked bv the mere mention 
of the names of such giants in science as Gauss, Weber, Coulomb, 
Faraday, Henry, Nenman, who also, in one way or another, cen- 
tributed to the almost simultaneous invention of practical electric 
telegraphs in three great countries—viz., England, Germany, and the 
United States of America in the year 1837. June of that year gave 
the world Cooke and Wheatstone's needle telegraph ; July, Stein- 
heils’ needle, bell and printed marks telegraphs; and October, 
Morse's marks embossed on paper. With many apologies to the 
names of the unnamed illustrious ones, I must conclude this stride 
over a century and endeavour to show Newcastle's place in telegraphy 
and kindred things. 

Jn 1837, as I have said, a practical five-needle telegraph was 
invented (which was soon simplified to two needles only) This 
invention was slow of appreciation, for seven years elapsed before a 
joint stock company was established to exploit it. However, in 
1844 the Electric Telegraph Co. started the combined railway and 
public service, and in two years their operations extended to this 
neighbourhood, where they established a double-needle circuit from 
Gateshead to York. At that time 13s, 4d. was charged for a message 
of 20 words from Gateshead to London vid York. The basis of this 
charge needs to be placed on record. One penny per mile for thie firet 
50 miles, one halfpenny per mile for the second 50 miles, and one 
farthing for every additional mile, with certain extras for porterage 
and addresses, In 1849 the high level bridge across the Tyne was 
completed, and with it came the establishment of an office on the 
Sandhill, about the site of Gosmas’ restaurant. Newcastle’s first 
direct connection with the metropolis was in 1851, when it was 
temporarily established with the first International Exhibiticn in 
Hyde Park. The double needle now began to give way to the 
single needle and the Bains' chemical recorder, which were succeeded 
by the Morse embo:ser in 1858. 

In 1853-4 the Magnetic Telegraph Co., using Highton’s single- 
needle and Bright's acoustic-bell system, a forecast of the American 
sounder, came to Newcastle with transmitting centres at Leeda and 
Carlisle, competitively reducing the before-named 13». 4d. to 35, as 
the Newcastle- London rate. 

Another ten years, and 1864 saw the shilling or United Kingdom 
Telegraph Co., in local existence, using the Morse printer and the 
beautiful Hughes typewriter, invented in 1853-4-5, which brought 
Prof. Hughes honourable distinction in every civilised country but 
his own. 


Delivered at the Durham College of Physical Science, May 15, 
Abstract. 
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But in 1867 a great pump was made. Up to this time the usual 
controlling force in all signalling by battery contact, or interruption, 
was the hand of the operator, which limited the speed of working on 
any wire to 30 or 40 words per minute at most. The Wheatstone 
automatic apparatus was first introduced for practical work in this 
country between Newcastle-on-Tyne and London ; Edinburgh and 
Glasgow following after. Daily practical work is carried on with it 
at a normal speed of 330 words per minute on the local wires of this 
district, and between London and Birmingham, 600 per minute; of 
course, if duplexed, these figures become about 550 and 1,000 
se ia 

п 1870, the Post Office acquired the telezraphs, and introduced 
univer-al shilling telegrams, followed in 1885 by sixpenny telegrams. 
By the kindness of Mr. T. Stevenson and Mr. A. Mellersh. the Pust 
Office surveyors of thia district, I am able to give the following 
figures of the traffic of this district for the year ending March 31, 
1900 :— 


Telegrams forwarded. Received. Trausmitted. Total. 
30 3,198, 890 2,525,971 8,751,691 

The first figure is the money-earning one aud shows that, 
taking the population of the district at 2 000,000, rather more than 
14 messages per head of the population originate in the district per 
annum, but taking the forwarded and received, the traffic of the 
district is rather more than three per head of the population. The 
wires provided in the district by the engineers’ department am^unt 
to 14,889 miles, carried along 1,794 miles of route ; 287 post offices 
absorb 823 ets of telegraph apparatus, and 1,214 private offices 
absorb 1,418. The National Telephone Co. amount to about 5,000 
exchange connections, usiog 6,657 miles of wire, serving 32 exchanges. 
The number of offices in direct communication with Newcastle at 
the present time equals 155, served by 104 wires, exclusive of wires 
that pass through Newcastle en route for other places. Of these 40 
are for duplex working, 18 simplex, 18 single needle, 8 Wheatstone 
А В С, 7 Wheatstone automatic, 5 quadruplex, 1 diplex, and 7 for 
telephone and other uses. In addition there are eight lines to various 
submarine cables and a few spare lines. 

To continue our story, of course, duplex and quadruplex telegraphy 
is largely employed. Gintl, in 1853, invented duplex telegraphy, 
but it did not come into practical uae until Stearns applied a counter- 
kick condenser to it in 1873. O. Heaviside suggested quadruplex 
telegraphy which was developed bv Edison and others, and was 
followed by the multiplex of La Cour and Delaney. In duplex 
telegraphy, as we all know, the outgoing current divides equally upon 
the apparatus nullifying local responses, consequently it is left free 
to respond to currents from the distant end only. Quadruplex is the 
addition to the latter of currents of two stre with selective 
apparatus at each end which responds only to the current suited to it. 

n multiplex telegraphy, six or more instruments are synchro- 
nously and successively connected to oe wire with such short 
intervals between each connection that practically each operator has 
ап independent use of the wire. Newcastle has not risen to the 
dignity of the use of this apparatus at present. The search for 
various methods of multiplex telegraphy led to the use of vibrating 
reeds of different responses. A reed may be a tongue of iron before 
an electromagnet. Here we have the magnetic telephone in nubibus. 
The tongue may respond to vocal vibrations, and be developed into 
а membrane of disc shape still more responsive. It is remarkable 
that there is a mysterious connection between the search for multi- 
plex telegraphy and telephony, which just preceded the invention of 
the telephone. 

It may be usefully mentioned here that in 1868 the importance of 
Newcastle-on-Tyne télegraphically was greatly increased iu conse- 
quence of the Anglo-Danish, now Great Northern, Telegraph Co. 
commencing operations. Their firet cable was laid in 1868, by Mr. 
R. S. Newall, between Newbiggin-by-the-Sea and Sondervig, on 
the west coast of Jutland, 335 nautical miles. The second cable was 
laid in 1873, between Newbiggin and Hirtsholson, on the same 
coast, 430 miles. The third cable was laid in 1880, between New- 
biggin and Arendal, in Norway, 520 nautical miles; and their 
fourth and last cable was laid in 1890, between Newbiggin and 
Marstrand, in Sweden, 5092 nautical miles In addition, this com- 
pany have two land lines to London, and one to Peterhead, in 

tland, in connection with another submarine cable to Norway. 

The apparatus employed is one of remarkable delicacy (a first 
cousin to Lord Kelvin’s siphon recorder, which is still more 
sensitive), called the undulator“; indeed, eo sensitive is the 
arrangement which works through the cables and the land lines to 
Scandinavia, at a normal speed of 80 words per minute simpler, 
and 120 duplex, that great care has to be taken to avoid lateral 
inductive effects. 

The Commercial Cable Co. and the Anglo-American Cable Co. 
have each land wires to Newcastle to feed their cables. 

› Going back to 1859-60, at this time the Universal Private Tele- 
graph Co. exploited the Wheatstone ABC telegraph for private 
conversation at a rental. This was introduced into Newcastle in 
1863. Out of it developed the A B C exchange system, by which 
private circuits converging on a centre were Joined together for 
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conversational purposes. This was the forerunner of all telephone 
exchanges Printing Court Building is the historic spot where this 
was first done in this country in 1864. Sir William Armstrong and 
Co., Thompson and Boyd, and Charles Mitchell and Co. were the 
first to keenly realise its advantages. This magneto-electric tele- 
graph took 18 years to develop, from 1840 to 1858, and again the 
hand of Stroh helped Wheatstone. This instrument is really the 
haby of the alternating inductor dynamo of Mordey and others of 
to-day. 

But in 1877 came the epoch-making telephone—the receiver 
perfect from the hand of Bell, our Anglo-Americin, at a bound 
(Alexander Graham Bell somehow stepped in front of Elisha Gray, 
who was first in the field) The instrument has appealed more 
powerfully to the mind of the thinker a3 a physical demonstrator of 
the exis'ence of electrical vibrations thao anything before and up to 
the time of Herz, in 1887. This instrument made the detection 
of long distance induction practical for telegraph purposes and pre- 
ceded the no less extraordinary detector of Branly and others called 
the coherer. So great was the interest excited by the invention of 
the telephone, that in May, 1877, two of my staff, Mr. Frank R-id 
and Mr. W. R. Smith, needed no initiative to make the first 
telephones in this district from parts of the A BC telegraph. 


Then Hughes, in 1878, crowned the telephonic elifice with the 
invention of the pencil microphone, nearly as we now have it, 
making a gift of it to the world, thus paying tribute to humanity as 
he has since done by bequeathing his great wealth to the London 
hospitals. Of course, from the first the days of the A BC were 
numbered, and the problem, how to get the telephone under control 
stared one in the face. 

As it is with Newcastle we are mostly concerned in this address it 
behoves one to touch, alas, too lightly, in this lightning survey, on 
what was locally done as the result of the midnight oil. We can 
only stop to record one observation which, though it attracted little 
attention at the time, was eventually more far reaching in its con- 
sequences than апу other. In May, 1877, а local circuit was made 
up of four lines converging on an. Umschalter switch. When 
converzation was held between my office and three other rooms, 
better epeech was obtained when all the telephones were in parallel 
than when all were in series. Why it was s», only revealed itself as 
time disclosed its importance. 

On December 24, 1880, judgment was dw that a telephone was 
a telegraph. This opened the door of the department for its 
exploitation. In 1881, a Post Office exchange was opened at Sunder- 
lana. It was joinel up on the usual plan with the intermediate 
apparatus in sequence, upon double wire twisted loops, as first 
suggested by Prot. Hughes The үрө in sequence choked the 
speech, threw the line out of balance, let in lateral induction, 
undoing the benefit of Hughes twist Shift was made in this 
district, as all over the world, with this arrangement, its imperfec- 
tions being condoned. With underground work it died at four miles 
length ; by putting one intermediate on one side of the loop and 
another on the other side ite life was resuscitated to eight miles of 
underground work, and there speech stopped dead. But, as bad 
already been proved, there was one and one way only to secure tele- 

honic speech unlimited as to distance and free from nt sounds. 

hat way was hidden in the elemental principle ot putting the in- 
termediate apparatus in bridge across the line. Savants looked 
aekance—it abrogated Ohm's law; why it short-circuited the line 
However, its efficiency was drastically put to the proof by 
use in 1881; it survived the whips and scoras of time and was 
finally adopted in toto. Stockton was the firet exchange entirely 
joined up in this manner, a new post office—involving new construc- 
tion- -was the opportunity. This exc was opened on January 
26, 1885. The kernel of the system is, that by putting apparatus of 
great impedence at the intermediate points, vocal high frequency 
telephonic undulations gave the sbort circuit the go-by, whilst low 
frequency call signal currents operated the signalling indicators at 
the bridges con amore. 

The operating iu the Post Office system is arranged so that over- 
hearing on the of the switch clerks is unnecessary, a system 
of automatic block signalling by means of needle deflections telliog 
the operatiors all they need to know ; hence all the conversations 
are heard only by those whose property they are—the principals in 
the transaction. 

Telephone trunk wires were early introduced in this district, the 
first being between Newcastle and Sunderland in 1883. In October, 
1896, when the National trunk wires became the property of the 
State, the Newcastle service had already reached 33, to which had 
to be added the National, giving a total of 68. Now they reach 72, 
and there is direct communication with 14 in number. If to this 
is added all the towns now served by telephone trunk wires, the 
total is 303 In the Tees-to-Tweed district, for the year куте 
March 31, the number of trunk calls reached 3,127,689. 
exchange calls reach about 12,000,000 per annum. 


As already referred to, the telephone's detection of inductive 
effects at long distances is marked. This is the so-called wireless 
telegraphy of the electromagnetic order. It was always there— 
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moet people knew of it from the days of Faraday and Henry in 
1831; but what they did not know was its extent, which, after all, 
depends upon the force of the source, the delicacy of the detector, 
and to some extent on the opacity and transparency of the medium. 


In the Newcastle battery room, as recorded in the Journal of the 
Society of Telegraph Engineers, Vol. X., p. 21, Jan. 26, 1881, in 
December, 1880, one had only to walk about the room with a tele- 
phone and a coil of wire to read the Morse signalling from every 
battery in use. This work was resumed in 1886 by a series of 
experiments, which bad for their object four things : (1) At what 
distance from a primary parallel could these effecta be detected on 
the telephone. (2) How much of the effect was conductive. (3) 
How much was induction. (4) Were all bodies transparent to them. 
On April 14 and 15, 1886, 14 years ago, on the Newcastle Town 
Moor, I proved, with 120 reversals per second and half an ampere of 
current, that it might be both, or whichever you pleased, inductive 
or conductive, dependent upon whether earth returns or insulated 
metallic returns were employed ; also that where earth returns were 
wed the earth could be tapped by driving two ends of four yards of 
wire with a telephone in circuit into the earth, It wasalso proved that 
with a secondary or with a primary only connected to earth at one 

int, static effects could be 1 detected though diminished in 
foudres Further, it was proved that if the distance from the 
pimay was more than the length of the primary the effects 

iminished in loudness very rapidly. 

From this time until August 15, 18£6, the changes upon the above 
experiments were rung in many ways, always extending the dis- 
tances, ending in Morse speaking across 40 miles of country, between 
Shap and Gretna on the west and Newcastle and Jedburgh on the 
east, produced by interrupting the vibrations with a Morae key. Up 
to this time the primary wires were usually single wires put to 
earth at each end, and the secondaries insulated squares or rectangles, 
and the difficulty was to get a space large enough to lay out insulated 
wires on the surface without exciting the hostility of the tenants of the 
Northumberland moors. However, Mr. Hugh Andrews, of Swarland 
Park, came to the rescue, and placed his estate at my dispoeal. Here 
it was in the last week of August, 1886, that with two miles of 
insulated wire laid out as two squares of quarter mile sides, and a 
quarter of a mile apart, or ball. nile centres, that articulate telephonic 
talk was inductively held between one square and the other. Hear- 
able with closed circuits, difficult to hear, but present, with open 
circuits. Of course, this test was with undulatory currents of 
microscopic value and forms the highest testimony of the extra- 
ordinary sensitiveness of tbe telephone. "This was followed up by 
telephonically speaking from the workings of Broomhill colliery to 
a triangle of insulated wire, three-quarters of a mile each side, laid 
roughly parallel over the colliery workings, the medium for the 
waves to travel being 360ft. of the crust of the earth. Of course, as 
every one knows, with the all-important addition of Evershed’s call, 
this electromagnetic system has been developed and app ee practi- 
cally by Sir William h Preece, and is in use between Flatholm and 
Lavernock in the Brittol Cbannel, 

But in 1897-8-9 Marconi bas, by combining the labours of Branly, 
Righi, Oliver e and others, coupled with his own clever insight 
into the subject, signalled over great distances, truly withcut wiree, 
for really what wire he does use may be considered as part of his 
electrostatic apparatus. In connection with the coherer which 
coheres in response to an electric flash, it is singular that 
Mr. Augustus Stroh has observed something akin in the adhesion of 
surfaces when traversed by an electric current (see Journal of Society 
of Electrical Engineers, Vol. IX., i 182). And it is sad that, 
misguided by the savants, Prof. Hughes, the cruelly neglected 
acientist, did not go further in anticipating wireless telegraphy than 
as brought to light last year. Like Cavendish, it is a pity he did not 
publish his researches at the time. 

We must now hurry forward to see where we stand with the other 
great electrical industries, better known than telegraphs and 
telephones in one sense, arising out of their control, not being that 
of the State, or of the monopolist, but everybody’s business. t us 
ask, What is Newcastle famous for in original work? Well, firat 
we have Lord Arinstrong's hydro-electrical frictional machine of 50 
to 60 years ago, showing the electrification produced by steam rushing 
through an orifice, and then we have Lord Armstrong's magnum 
opus of 1897 on the “ Electrical Movements in Air and Water." 


Second in the order of date comes Joseph Wilson Swan, F.R.S., of 
Newcastle-on- Tyne, the inventor of the Swan lamp, which assumed 
practical form in the autumn of 1880. From the days of King, in 
1815, to the days of Swan, in 1878-80, many tried their hands at 
getting light from incandescent platinum or carbon in vacua. 
But whilst all they did established the soundness of the prin- 
eiple, nothing they did brought more than disappointment from a 
practical point of view. Mr. Swan himeelf laboured and experi- 
mented with the incandescent lamp in the decade 1850-60 with like 
result, He used carbon strips in loops and spirals carbonised 
in Wallace's Forth Banks pottery kilns in crucibles filled with 
powdered charcoal, but the available mechanical air pumps gave a 
tad vacuum for such a purpose. Yet, at this early date, Mr. Swan 


had grasped the necessities of the case—a cheap source of electricity, 
an excellent filament, and a good vacuum. The filament was the. 
crux of the problem, and as late as April 3, 1880, after much work 
in the meantime, taking four lamps as samples, their cold resistance, 
was only 38, 45, 47, and 65 ohme, and 34 amperes only made them. 
red hot or a little more. But on June 15, 1880, Mr. Swan gave me. 
the pleasure of testing one of 120 ohms, and another of 118 ohms 
resistance. This happier result was brought about by carbonising. 
crotchet cotton—a true filament. [Га the meantime it is interesting 
to note that Edison was more successful in his world-wide search for, 
a vegetable fibre as a filament than Diogenes was in his search for an 
honest man. Butthen he did not use candles] After this Mr. Swan 
made such progress that by the autumn Lord Armstrong’s Craigside 
House was installed with 20 lamps; and on November 21, 1880, 
Mr. Swan brilliantly illuminated the auditorium of the Institution 
of Civil Engineers, in Great George-street, Westminster, to the 
delight of a distinguished audience of the members of the Institute of 
Telegraph Engineers and Electricians. 

It is worthy of remark that Swan foreshadowed the Faure pasted 
plate (which Lord Kelvin brought in a box from Paris containing a. 
million foot-pounds of energy) At his lecture before the Literary 
and Philosophical Society, of Newcastle-on-Tyne, on February 2, 
1879, when exhibiting a crude lamp, he spoke of the need for sto 
and showed a modification of the Planté cel], in which there was the 
novel feature of spongy lead having been deposited around the 
frillings of the peroxide element previous to oxidation, to form what 
is now called positive element. 

Swan's domestic lamp suggested a large incandescent lamp as a 
rival to the arc, and early in 1887 Mr. T. W. Edmondson, a disciple 
of Mr. Swan's, succeeded in making the Sunbeam lamp, of from 100 
to 500, or even up to 2,000 c.p. It is deserving of honourable 
mention as a Tyneside development, 

The Hon. Chas. F. Parsons has earned distinction to the district 
by his invention in 1876 and 1884 of the turbo-generator. For the 
horse-power developed, it is perhaps the lightest machine in existence, 
occupying little space, perfectly elastic, dancing in its bearings, and 
eaid to cost little to mechanically maintain. It is idle for me to 
attempt to describe what is done so much better by its inventor, who 
I shall now ask permission to quote :— 

The first condensing turbine of the radial flow type was of 200 H.P., and 
at a speed of 4,800 revs. per min. drove an alternator of 150 kw. output. 
It was tested by Prof. Ewing. With a steam pressure of 100lb., the steam 
being moderately superheated, and a vacuum of 28in. of mercury, the con- 
sumption was 2/lb. per kilowatt-hour, which is equivalent to about 16lb. 
of steam per indicated horse-power. Turbine alternators and turbine 
dynamos of 2,500 н.р. are now in course of construction in England and 
the United States, and larger sizes are in prospect. A turbo-alternator 
manufactured at Heaton Works, Newcastle-on-Tyne, for the Corporation of 
Elberfield, in Germany, was tested a few days ago by а committee of 
experts from Germany, Prof. Ewing being also present. At the full load 
of 1,200 kw., and with a steam pressure of 130lb. at the engine, and 10°C. 
of superheat, the engine driving its own air pumps, the consumption of 
steam was found to be at the rate of 18:8lb. per kilowatt hour. : 


At the present time ten townsin this 1 including 
Newcastle, Gateshead, Sunderland, South Shields, nemouth, 
Wallsend, Hiddlesboro, Stockton, Darlington and West Hartlepool, 


have either electric pose houses in active operation or in course of 
construction. But I cannot stop to say much of them, except the 
pioneer ones of Newcastle-on-Tvne. In this city we have two 
services, that of the Newcastle and District Electric Lighting Co., 

rojected by the Hon. C. A. Parsons, late in 1888, and that of the 
Newcastle-on-Tyne Electric Supply Co., projected by Dr. Robert 
Spencer Watson, in 1881, but not brought to a practical issue until 
1888. 

Taking Parson's Co. first, —The original turbo-generators are em- 
ploved at a speed of 4,800 revolutions, the later machines only 
2,400 revolutions, with a pressure of 1,050 volts and a frequency of 
80 periods. Last year the company generated 1,571,650 units, sold 
963,022 units, and the peak reached 756 amperes upon an installation 
of 1,490,130 watts, the number of consumers being about 400. 


The Newcastle-on-Tyne Electric Supply Co.’s plant is the very 
antithesis of that of its companion company. It is slow moving and 
heavy. Horizontal compound long-stroke Corliss engines of 70 to 
80 revolutions and Mordey dynamos up to 150 kw. each. The 
engines, which are of Robey and Co.’s well-known make, and fitted 
with their trip expansion gear, have performed admirably. During 
the 11 year’s working no main bearing сар on any engine has been 
lifted, and no new part has been supplied, excepting piston rings, 
and all the engines are now in firat-rate working condition. The 
steam consumption may be said to average 16lb. with the low vacuum, 
of under 20in., the larger units of coure giving the best results. 
Similarly, the Mordey unipbase dynamos, 2,100 volts, have been 
equally successful. They are nearly self-regulating, the larger units 
being the most satisfactory. As is well known they are remarkably 
efficient, having the characteristic of steadiness under all loads. In 
1899 the company generated 1,517,311 units for the supply of an 
installation of 1,924,680 watts, reaching a peak of 416 amperes upon 
a sale of 990,551 unite, the number of consumers being nearly 1,000 
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Both companies use rubber cables, the District“ using a complete 
network of high tension single cables in iron pipes, and the “ supply ” 
a network of concentric cables in iron pipes. Rubber insulated 
cables, if not starved, and treated properly, either wholly concentric 
or wholly single pairs in a uniform atmosphere and a uniform 
mechanically protective environment, give little trouble. Both com- 
panies have cable 10 years old still doing excellent service. Both 
companies are developing direct low-tension services in congested 
places Dr. Watson's company has two accumulator sub-stations, 
one in operation, another on the eve of practical employment. 

Nowadays, when electric supply is an assured success, everyone 
can go to work with confidence, 1f only over-capitalisation is avoided. 
This is in the first degree the active danger of municipal under- 
takings governed by committees, all experts, of couree. The need 
for dividends acts as the check in company undertakings—it tends to 
ensure both economy in capital, in production, and in maintenance. 
Production to serve a wide area сї many needs assures continuity of 
load. This assures economy of production. An average of less than 
two hours daily use of all the machinery in established pioneer 
stations brings 8 per cent. dividend. But suppose we build anew on 
the experience gained. Crase to put down what now may be con- 
sidered toy machiaes all iu a row and tobacco-pipe chimneys, jealously 
watched by vigilant smoke inspectors catching the specks upon sheets 
of white blotting paper. Emulate the courage of the Americans, the 
Swiss, and the Continent generally. 

Of electric traction one can speak as eulogistically as of the 
bicycle. Happily now it is booming in this country, and one sighs 
with relief that at last our conservatism has been broken down, and 
we shall soon be as our colonies and other civilised nations are. Only 
build strongly ; make a good, sightly, workmanlike structure, looking 
as if it fitted its purpose, then the cry of the «esthetic will cease and 
the cloud of the benighted disappear. I would like to express my 
unqualified condemnation of the extremely short-sighted policy of 
not starting with a double track right away in the busy towns of 
this district. It is only excusable when there is lack of width, and 
that is rare. 

Another word, and this retrospect is done. The result of a circular 
I sent out to asvertain the number of persons employed on electrical 
work in this district gives the following approximate figures :— 


Telegraphs and telephone 8, 900 
Electric supply сошрапіев.............................. 555 
Manufacturers ......................................... 2,400 
I DENIS, sa: ыз исе ss coon ДЫЛЫ 219 
Sundry employment ......... . . . e 146 

7,000 


ELECTRICITY WORKS ACCOUNTS. 


The Metropolitan Electric Supply Company (Limited). 

We are glad to be able to furnish our readers with an 
analysis of the accounts for the years 1898 and 1899 of this 
company, whose operations derive an unique interest from 
their magnitude. 

A short history of this undertaking appeared in our descrip- 
tion of the company’s new works at Willesden on page 691 of 
our issue of March 9 last, so it is unnecessary here to intro- 
duce further remarks on that score. 

As is well-known, in consequence of the delay in the com- 
pletion of the Willesden station the concern has been con- 
siderably embarrassed during the period covered by the 
accounts with which we deal. This fact must, to a great 
extent, account for the somewhat unsatisfactory results which 
are shown. In 1899 the output advanced nearly 21:7 per cent., 
and the lamp connections about 15:6 per cent. A most satis- 
factory improvement is that shown in the load factor, which 
in 1899 was 12-6 per cent., as compared with 11:95 per cent. 
in 1898. Had it not been for these better conditions it is 
probable that the difficulties and forced rate of working neces- 
sitated by insufficient plant would have resulted in increased 
costs. As it is, and in the circumstances, we must say that 
the reduction of nearly 0'24. in the aggregate costs is а com- 
mendable result. There is, however, plenty of room for 
further improvement in these costs, which are still at least 
04d. per unit above what they should stand at in our opinion. 

Running down the costa column attention is arrested at the 
high works, and more particularly, the generating costs which, 
in the aggregate, are quite 1d. per unit too high. It may be 
noticed that all the generating items are high except station 
wages. ‘The fuel charges, as might be expected from the con- 
ditions under whieh the supply was met, is quite double the 
average, 


We shall await with interest the results of the current year, 
showing the influence of the new station and more normal 
conditions of working upon the costs. 


St. Pancras Vestry Electric Supply Works. 

After the interposition of a year, in which this undertaking 
showed a falling off in the results obtained, we are glad to be 
able to record a resumption of the progress towards more 
economical working. 

As may be gathered from the small table appended to these 
notes, the advance in the lamp connections during 1899, as 
well as in the output, has been most satisfactory—the former 
have advanced 22:5 per cent. and the latter—viz., the output 
—shows an increase over 1898 of 24 per cent. 

Equally satisfactory is the reduction which has been effected 
in the costs. In 1898 the total costs, it may be remembered, 
showed a material increase on those of 1897. Last year, how- 
ever, they fell to 2:644. per unit—a good result; but, in view 
of the splendid load-factor of 15:8 per cent , coupled with the 
order of the output, а result still falling short by quite 0:51. 
per unit of the possible. 

The management and property charges, although showing 
an increase, are most satisfactory, but among the generating 
costs those of fuel and repairs and maintenance at the 
station are high. 

There are some unusual expenses included in the costs, and 
it is only fair to note them. Thus there was £746 expended 
in re-arranging the public are lighting mains and £1,348 
alterations in connection with change of pressure to 220 volts. 
There was also £126 in respect of hire and erection of tempo- 
rary plant. | 
| Current sold, not including | 


Year Мо. of arc lightiug. 
ended | co 


No. of lamps, &c., 
applied for. 


Dec.  sumers& | At 50. At Ad., 5d.,and; 16 cp. | 
| per unit. | 6d. per unit. glow. | Are. Motor 

1892 | 172 к £8,167 9.900 82 , 11 
1895 258 £385 9,161 12,851 | 110 , 19 
1894 549 1,237 10,820 15,542 | 129 

1895 447 2,142 12,682 19,195 , 139 37 
1896 672 2,949 19,430 26,25 | 187 47 
1897 808 4,082 25,221 32,250 255 78 
1898 | 984 | 8415 A46 | 38,124 | 292 | 91 
1899 1,184 11,700 25,993 46172 315 1% 
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Undertaking Worked by.. | The Metropolitan Electric Supply Co. (Ltd.) 
Date o Commencement o * — eee ee —— ee ee 1890. | 
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(LONDON ). 


ST. PANCRAS 


St. Pancras Vestry. 
November, 1891. 
Three-wire continuous, with batteries. 


Alt.-cur. trans. in houses and sub-sta, with 3-w. distri. 


7 — w cen cus ems oms cases but'n, con.-cur. P. w., “р. , 
Cheah Engine R. R. Todd. Е from Wilesden охна В.р. B. Ww. Baynes. 
YEAR ENDED bc. 31,1898. | DEC. 31, 1899. | DEC.31, 1898. | DEC.31,1899. 
— — — — — : | DEC.541899. 
UANTITIES— 
11 SOLD (TOTAL) = — er ee X ee D ee ee — — ee — 6,845,066 8,327,939 1.996.877 2,477,508 
E . — — 1,646,529 2,017,722 
» sold for public lighting, &. — — 350,348 459,786 
— Сал LL, Ln rm rm mer em am e im = — 118,320 162,023 
UNITS SOLD PER 8 С.Р. LAMP CAPACITY |... Ow — Ў 30° 
Maximum supply demanded „s. sas sen san nas sms nas vm nm n 6,540 kilowatts 7,630 kilowatts 26,659 amperes 1,789 kilowatts 
Number of public lamps. 20 arc 20 arc 197 
Number of consumers cence eee ee es, 7,900 
ions to mains in 8-c.p. lamp Ls. 5C0,036 


CAPACITY OF PLANT IN 8.C.P. LAMPS 
CAPACITY OF PLANT IN KILOWATTS 


Per kilowatt 


CAPITAL— ———|—MÓ.J— — . варасйу. Car HEY capacity. 
5° (TOTAL) а £184,930 | £790 {£236,789 | £914 
Loan (including Debenture charges) 184,930 79:0 236,78) 91:4 
коштур 111 184,930 | 790 | 233,780 914 
Loan (including Debenture charges) — | 184.930 79:0 | 236,780 914 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... Bà | es nil ad 
Аа . — (| ES — = 
r i E — "x 
REPAID (TOTAL) ..... e 13,872 593 | 17217 666 
EXPENDED (TOTAL) — 2 — . | 993,752 — 241.994 103 288.147 11 
Lands and ———— — биза nus 222,982 — 45,048 | 19:2 59,548 23°0 
Plant Pm nnn pessos ome rtm sos oas pan oan m m rn m] mms | 007, 704 — 88,986 « 58:0 102,3554 39:5 
.F.. | 295,310 — 107,448 45:9 125,745 48:5 
Miscellaneous oas sen э oan nee oen ca ss, 67,766 — 512 0:219 498 0:192 
BALANCE OF CAPITAL ос г cis cies ites om eu ap = + 9.198" Ex ’ E 57.064“ ENT 24'4 51,367 ° Pac 19˙8 
— —— — n —— A —— Àrüób d QÓ UÀ— 
REVENUE Total Per unit sold. Total, Per unit sold Total. Per unit sold. Total. Per unit sold. 
. —————.————.—— | 2151.606 5 318d. [£179,190 51634. || 238,164 4 585d. | £44,768 4'338d. 
Revenue from supply. а. 146,974 | 51534. | 173,574 4*9984d, 51,769 4:820 1. 37,580 3˙640d. 
2 . гь iD eibi 4,478 0°157d. 5,324 0°153d. 46 0*0054d. 97 0*009d. 
a райо lighting .- is es 5,679 | 07194. | 6,40. оба. 
* sale of lamps, Ke... eL esee £6 | 00024. 52 0-001d — -- 115 0:011а, 
5 miscellaneous sources - ......... Үз 98 | 00054. 440 0:018d 370 0°045d. 556 0˙0334. 
EXPENDITURE OUT OF REVENUE— 
ZEE aiio em voe cet oo oc: 06600545 wtb bad ee — | £98,042 3°440d. [£112,797 3:250. | £24,490 2:915d. | £27,231 2 638d. 
WORES COSTS............ (00s 204000 005009 cnn oat ss suns бай cas oo 79,127 2"T 74d. 92,351 ; 21,318 2:562d. 22,933 2'2204. 
Generation of electricity ......... T „ 70 ; 12,837 15444. | 16,567 1:6044. 
Fuel (including cartage, &c.) ..... iui da) Vin Ui a ub as 7,029 0°845d, 9,499 0'920d, 
Oil, waste, water, stores — — 587 00714. 977 0*085d. 
Wages à6 station ....—.....— errem раса ! 3,303 0°397d. 5,386 0°328d, 
Repairs and maintenance at station... 1,847 0˙222d. 2,610 0°253d, 
Distribution of electricity ......... „ 2,991 0°08 4d. 1,982 0:0564. 7,3074 | 08804. oan rr 
W M Re арен EE 2 А | ‚1 11 
Repair, renewals of mains, de.. || 2591 | 0084. | 1932 000564 73074 | 0 8801.1 2103961 0x53 
. — 1,174 01414. 1,116 0* 108d. 
Attendance — Am IARE 9 I ьан — ьам ьа 2 эе — 561 0:0684. 546 0°053d. 
. — 613° 0°074d. 570¢ 0˙055d. 
MANAGEMENT AND PROPERTY CHARGES...........| 18,915 0 664d. 20,446 0 589d. 3,173 m Баг: тда. 
7 — 4 2 —— D — — 27 OUSd, @‹ (00да, 
‚ Rent, ӨСӨ. TENER зс wes em ven rer ten ons ss sam car nem te cL. 3,591 0" 126d. 3,806 0'110d. 605 00734. 1,164 01134. 
. — ns um ons ax ons ois ns ce. 15,324 05374. 16,040 04804. 2541 Od. „706 02014. 
— „ . 8,809 0°309d 8,797 0˙253d. 1,140 0:137d. 1,721 0:1674d. 
Btationery, S.. 8 818 0:029d 920 0:0274. 220 0:026d. 238 0°023d, 
Establishment charge 2,748 0:096d 5,215 0:0934. 212 0°033d. 261 0:0254. 
. 2,949 / 0:103d 5,7082 0•107d. 9097 0:109d. 8867 0:086а. 
to mean 4 у to mean to mean 
FINANCIAL RESULTS— Total. Аар Total. 93 Total к. exp'nded TUM, EN 
WORKING PROFIT FOR TRR — | 253,564 581% | £66,393 5 93% £13,674 6047 | £17,537 6:627 
Sum carried to Depreciation Fund .............. ) 13,000 | 141% 13.000 116% 4,000 177% — — 
Sum carried to Reserve or Sinking Fund. ^ a ? о 2,941 130% 3,374 127% 
Net interest on loans (incl. Debenture charges) ... 8,954 0'969% 9,575 | 0:855% 6,558 2'90% 7,321 2"167/ 
BALANCE FROM LAST АССООНТ.......................... 1774 | 01927 1,451 0:130% 1.717 | 0:760% 1,892 0714% 
BALANCE AVAILABLE РОВ DISTRIBUTION, Ko. 33,497 | 363.5 45 340 | 4057 5,892 | 263% 8,734 3 30% 
ORDINARY DIVIDEND PAID ..........-.—.. 88 5% — 57 | - — | — - - — 
PERCENTAGE ОР TOTAL COSTS TO GROSS REVENUE 647% 637 6127 60:8% 
iture per kilowatt capacity — — £10. 9з. 21 £10. 10s. 04, 
PER KILOWATT CAPACITY .............. 2 -— — £16. 6s. 01. £17. 5s. 7d. 
Expenditure per 8-c. lamp capacity ......... TU UTRUM — — бв. 234 6s, 834, 
PER 8-C,P. LAMP CAPACITY ..............._ — -- 10s. 5id. 118. Cid. 
PER 8-C.P. LAMP CONNECTED .......... 78. Od. 7s. 2d. 8s. bid. 8s. ld 
Price charged for lighting, per unit Ar De 6d. to 5d. 6d. to 54. 64. to 54,7 6d. to 3d,7 
Price charged for power, per —ͤ bles ew cas 4d. 4d. 51, NES 
Price charged for public r E -- -— £30. 63. 5d. per lamp. £23. 2s. Od. | 
LONDON.— REMARKS- a The generating capacity of plant ST. PANCRAS (LONDON) —REMARKS- a Inclusive of £8,994 to public lamps. 5 Over-expended. 
installed at the Willesden power house js 4,509 kilowatts. c For current snd all maintenance and capital charges. d Includes £3,893 to '' re-arranging public arc 


cluding £55,429 premiums on Stock. c Including £30 276 
premiums on stock. d Over-expended. e Includes £4,709 to 
of current. f Includes £242 to auditing, £913 Parlia- 
mentary ch and ££48 insurances. g Includes £243 audit- 
Ing, £1,192 Parliamentary charges, and £1,452 to insurances. 
h Єз £2,216 to nurchise of current, 


lighting maius." e Includes carbons. J Includes £39 to law, £231 to insurance, £313 to temporary plant, 
and £191 expenses re-winding consumers motors. g By maximum demand system 13-hour scale 
during first six months, and 14-hour scale during latter six months of year, „ Incluleg £14 ey ery 

| lamps. t Includes £746 to re-arranging public are lighting mains, ат Wea ерп Welle 
with change of pressure to 220 volts. 7 Includes insurances 4247, expenBes obtaini g loans £115, co 
pensation claims £04, hire and ereetien of temporary plant £120, and to L. С.С. items disallowed en 
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ELECTRIC TRACTION UNDER BRITISH 
CONDITIONS. 


WE conclude this week our reprint of the Paper recently read 
before the Institution of Electrical Engineers, by Mr. Н. M. 
Sayers, оп ‘ Distributing Systems of Electric Traction under 
British Conditions"; and we give a short abstract of the 
not-particularly-important discussion this Paper evoked. The 
title of Mr. Savers’ Paper ends with a noteworthy reservation. 
The phrase under British conditions ” as applied to electric 
traction is significant of much; only those who know the 
conditions of electric traction in the United States and 
elsewhere abroad can say how much. Several factors 
exist to produce these special conditions in this country. 
Chief among them, of course, are the wisely-framed regulations 
of the Board of Trade; but there is also the important factor 
of cultured public taste to be reckoned with, in the designing 
and erection of British electric tramways ; again, the engineers 
who have been responsible for this work have been able to 
draw upon a reserve of national experience in the design and 
erection of electric supply works unequalled by that of any 
other country. Thus it has come to pass that the United 
Kingdom, which for a long time lagged behind all the rest of 
the civilised world in regard to electric traction, is now setting 
an example to all the world in solid and thorough work. 
Nowhere outside the United Kingdom can better examples of 
electric traction be found than exist in our principal electri- 
cally-equipped cities—a fact which, by the way, may be 
pressed upon theattention of globe-trotting municipal delegates. 

Into the question asto whether the Board of Trade conditions 
and regulations ought or ought not to be revised we do not at 
present propose to enter. In the main it must be admitted by 
even those who would entirely revise them that under their 
аи a healthy growth of electric traction has taken 
place. Mr. Sayers’ Paper deals with these conditions as they 
stand, and he discusses therein the various systems of distri- 
bution of power for electric traction which are compatible 
with these conditions. It is possible, however, to acquiesce 
in the Board of Trade regulations and the general 
conditions of British electric traction in toto, and yet to 
disagree with many of Mr. Sayers’ conclusions. The key- 
1: 
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note of these objections might be found in Mr. Jenxmn’s 
remark, during the discussion, that the Paper deals with“ a 
particular case." It is possible, of course, so to deal with a 
particular case that the conclusions derived therefrom shall 
be of general applicability. On the other hand, a particular 
case is often an isolated case, an exception to the general 
rule, an instance in which deductions go by contraries.” 
We think Mr. Sayers’ Paper falls under the second rather 
than the first category; his deductions as to the relative 
merits of various systems of distribution being inappli- 
cable to the general problem. Take, as an instance, 
his remarkable advocacy of multiple power stations in 
preference to a central power station for the entire 
tramway system. It would be a fair inference to draw 
from Mr. Блтквѕ’ Paper that the correct method is to place a 
generating station at every four miles or so along the electric 
line, letting this supply merely over a radius of two miles. 
Curiously enough, on the very day Mr. Sayers advanced this 
extraordinary postulate in electric traction design, a number 
of eminent electrical engineers and others were endeavouring 
to convince Parliament that the most economical and best 
way of distributing electric power for traction, lighting and 
public supply is to have one or two large generating stations 
for each area as large as an entire county. Are we to Ee told 
that this has nothing to do with Mr. Блуввв “ particular 
case" ? Are we to hear in Parliamentary committee rooms that 
the conditions of modern electrical supply demand wider 
scope, ampler fields of action and greater variety in the 
character of the demand; while, on the selfsame day, the 
Institution of Electrical Engineers presents a Paper to the 
world, in which one of the fundamental conditions of a 
system of British electric tramways or railways is stated to 
be the erection of a separate power station at every few miles? 
Mr. Sayers, indeed, is out of harmony with the march of 
electrical engineering; his conclusions belong to a bygone 
stage of electrical progress. While he is troubled about how 
to eke out the volts along a few miles of trolley line, polyphase 
engineers are designing and building power stations that are 
capable of doing all the traction and other electrical work for 
20 miles or more around them. 

We have attacked Mr. Sayers’ most vital position, for upon 
the decision as to the number and distribution of the power 
stations turns the whole question discussed in his Paper. Of 


the rest of the Paper it must be said that there is much instruc- 


tive and useful information, especially as to matters of detail. 
It is, perhaps, the misfortune of the oritic that he 
sometimes finds more useful work in exposing and 
rebutting errors than in enlarging upon points of merit, 
If we have devoted the greater part of our space in 
this leading article to criticism rather than to praise, 
it is not because Mr. Sayers’ Paper does not contain 
many passages which are worthy of the thankful attention of 
electric traction engineers. A man of wide experience in 
. electrical affairs, Mr. Savers has embodied usefully the results 
of his past work. Though the broad tines of design 
Mr. Savers lays down are not auch as we think the future 
will justify, it is, nevertheless, eertain that the mass of details 
in Mr. Savers’ design upon those debatable lines are sans 
reproche. Even if, to take another example, his interpretation 
of Krnvm's law of economy is open to criticism, he would 
be the last to pledge himself to the dictates of his mathe- 
matics where they appeared to conflict with common sense or 
mature practical experience. Distributing systems may be 
calculated on paper by rigid rules, but the rigidity must 
generally be greatly relaxed before they can be transferred from 
paper to terra firme. E | 


PRACTICAL EXAMPLES OF SIMULTANEOUS TEST. 
ING, AS APPLIED TO FAULT. LOCALISATION IN 
SUBMARINE CABLES. 

BY C. W. SCHAEFER. 


Apropos of editorial remarks in connection with certain 
modifications of methods of fault localisation by simultaneous 
tests, which up to the time of my describing them* had 
merely been proved a practical success by experimental tests 
on artificial faults, opportunities have since occurred enabling 
me to supply some of the desired numerical data obtained in 
actual work, aptly illustrating the feasibility and power of 
these theoretically perfect methods. 

The first occasion on which one of the tests was applied 
practically, happened to be an unusually interesting case of a 
rare type of fault, which, perhaps, is unparalleled in the 
annals of cable testing, and may be classed as one of those 
somewhat doubted ** Phantom ” faults, only two of which had 
previously come under my observation. It occurred on an 
important cable with no duplicate section at hand by which a 
loop test could be attempted, whilst duplex working was 
rendered impossible by reason of the fault’s variability, which 
could not be compensated for by placing a leak suitably on the 
artificial line. It was therefore of importance that it should 
be removed. | 

Several attempts were made to localise it, but the fault 
neither remained at any sufficiently low nor constant value to 
allow of a single test being taken by any of the usual methods. 
At times its resistance fell as low as 800 ohms, but merely for 
& fraction of a second, whilst from that value it would leap up 
in a single bound to thousands of ohms, and frequently to 
megohms, thus apparently vanishing from the cable, the 
normal insulation of which was some six megohms. Its 
general condition was such that even with exceedingly small 
currents there was no possibility of getting it down to localis- 
able limits both as regards its resistance and the length of 
time it remained low, the matter being further complicated 
by the length of the section—viz., 812 nauts, the copper resist- 
ance and inductive capacity being respectively 8,315 ohms, 
and approximately 250 microfarads. | 

Off and on, attempts extended over a period of more 
than three months; but the actual time that the fault 
was under observation and test amounted to 44 hours in the 
aggregate, during which time it was not possible to get even 
one single overlap test. 

Finally, after having made cuts in order to ascertain the 
extreme limits of its position, and having gathered from 
experience that even under the smallest practicable currents 
the fault, if low, generally sealed very rapidly to some meg- 
ohms, au. attempt was made to localise it during its brief 
period of lowness by a simultaneous test. And, further, to 
minimise the margin of error, a position was selected for 
cutting in such that the fault was between the ship and the 
nearer station, that is to say, the copper resistance of the line 
actually was 2,285 ohms. 

Neither of the terminals being provided with а milammeter, 
prior to the ship’s departure, a test was taken of the station’s 
80 cell Leclanché battery, and its internal resistance found 
to be 75 ohms; but in common with other Leclanchés, espe- 
cially those of the porous pot type, its polarisation was 
great and rapid. Since also the station was not acquainted 
With the médi&eation of Keuspe’s loss of current test, which 
necessitated an earth current correction being made to the 


ship the received currents were observed on a Weston mil- 
ammeter, having a coefficient of 4:85 divisions per milli- 
ш together with an auxiliary milammeter composed of 
a shunted Sullivan galvanometer, for which a preliminary 
calculation had been made, the coefficient being 53°7 divisions 
per milliampere. 

To increase the shunting effect of the fault, which was 
known to be within 1,100 ohms, or 107 nauts, from the ship, 
& resistance was added, which together with the milammeters 
amounted to 504-9 ohms. 


* The Electrician, Oct. 29, 1897. 
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It was arranged with the station to test with 80 Leclanchés 
and 1,000/1,000 ratio for 10 minutes, the first five being 
taken with 504°5 ohms in circuit on board, whilst during the 
the second period of five minutes that resistance was increased 
to 1,004 ohms. 

The fault, however, did not remain low nor steady during 
the latter period, and the observation was therefore limited to 
within the first five minutes, the result being as follows :— 


Resistance observed to E.C. zero by shore. 
2587°5 ohms (corrected). 
Current observed on milammeters on board. 


Weston Galvanometer 
35:5 to 36 (with roll of ship) 430 
— 4435 52:7 
=8'15 to 827 milliamperes. =8'16 milliamperes. 


Shortly after this test the fault was found to have sealed to 
over 2:5 megohms, and neither potentials as high as could be 
used with discretion, nor extremely small ones, would reduce 
its resistance, which, with the exception of brief kicks” 
down to 6,000 ohms, and on one occasion as low as 700 ohms, 
generally kept at its high figure of 2:5 megohms. 

The opportunity was taken advantage of, while the fault 
was high, to determine the correct copper resistance (2,285 
ohms), and also to get a test of the station’s battery by 
observations on board ship upon a basis of which the limits 
of the fault’s distance were assigned. The process was as 
follows: The shore station was instructed to take a scale zero 
bridge reading under the same conditions of battery power 
and bridge ratio as previously used, keeping his current on 
for five minutes, whilst the received current on board afforded 
a means of determining the percentage of battery polarisation 
and also its effective E.M.F. The station’s bridge reading 
was 2,252 ohms, whilst the current received on board fell 
25. = 12-63 milliamperes to i3; 2117 milliamperes in 
about 3}min.; therefore the effective received current appeared 
to fall about 7:3 per cent., or the battery E.M.F. from 


001268 (2 x 75 + 1000 + 2252) = 42:97 volts 
0:0117 (2x75 +1000 + 2252) = 39:8 volts. 


This indicated also that polarisation had come into play by 
the time the received current could be observed, for the normal 
ae of the battery should have been about 80 x 1:45 = 43:5 
volts. 

Allowing that during the shorter applications of the current 
in taking the earth current zero test, the polarisation was 
less, or say at least 84 per cent. on the free potential of the 


from 


to 


battery, the current entering the cable would be 7707 = 
11:24 milliamperes, and therefore, using the formula 
z ee 
n-1 /' 
11:24 . 
where n= "Id 1:377, 
A, = 258T:5, 


L = 2285 + 504-5 = 2789-5, 
2. (1:877 х 2587-5) – 2789-5 
1877 – 1 
which was accepted as the superior limit of the fault's distance 
from the shore station, whilst its apparent resistance during 
the test was f= ( = (A, - 2), 20 
1.377 
1:377 -1 
For the inferior limit an allowance of 71 per cent. on th 
full battery E.M.F. was made, and consequently the current 
entering line would be AA 


= 2058-5 ohms, 


or (2587-5 - 2058:5) = 1952 ohms. 


= 10°76 milliamperes, from 


3737 
which we get 
1016 š 25875 - 9189-5 
* ! = 1962 ohms from shore, 
10776 _| 
816 


and the apparent resistance of the fault in this case 
1.81821 (2587-5 — 1962) = 2592 ohms. 


Absolutely no other test could be taken as a check upon 
this solitary observation, and although somewhat diffident 
as to the reliability of this method, hitherto untried in actual 
practical work, the result was considered good enough to work 
upon, and the cable was subsequently hooked 2,065 ohms 
from shore. Here again the fault behaved iu its usual peculiar 
manner and corroborative tests being quite impossible, there 
was no alternative but to pick up to the inside limit indicated 
by the test. 

When 650 fathoms had been recovered, the joint resistance 
through the fault and dielectric intervening between ship and 
shore increased to 16 megohms, and it was suspected that the 
fault had come into the tank. Aocordingly the cable was 
cut, and after waiting for eight hours, a drop to 84 megohma 
on the sea end indicated that it had not yet been removed. 
Picking up was therefore continued until a splice had been 
reached 1,958 ohms from shore, where the cable was again 
out, the fault being then found in the tank portion. A 
dielectric resistance test shorewards gave a result 30 megohms, 
showing that at its highest value, when submerged in 240 
fathoms of water, the fault must have had a resistance of over 
30 megohms. 

Even when in the tank, the behaviour was much the same 
as when submerged, and it was only by keeping a continuous 
watch for some hours that in one of its momentary falls in 
resistance a loop test placed the fault 15:6 ohms from the top 
end, that is to say 1978:6 ohms from shore; practically at 
the inside position of the accepted limits, proving that the 
shore stations battery must have almost attained its maximum 
polarisation during the earth current zero test. 

Whilst in the tank, potentials as high as 140 volts were 
tried without in any way tending to open up the fault. On 
stripping the faulty portion, a small fragment of a hard 
substance resembling a portion of a tooth was found embedded 
in the gutta-percha, the dimensions of which were approxi- 
mately 2:5mm. long, 1mm. wide, and about 0°8mm. in thick- 
ness. This projected externally to the gutta-percha about 
0:9mm., and around this projection the jute adhered firmly, 
there being no brass tape on the core. There was no visible 
defect on the sheathing, and, it was perhaps, merely a factory 
fault, which, however, did. not assert itself until some six 
years after submersion. On removal of this substance the 
resistance of the fault was generally 35,000 ohms, and fell to 
& minimum of 1,200 ohms. 

In describing this, perhaps, the first practical application of 
this improved method of simultaneous testing, I think I am 
justified in saying that this fault could not have been localised 
within the above limits by any other of the known methods 
applicable to a single cable. Considering also that the con- 
ditions were rendered the more doubtful by the mere fact that 
a milammeter was not available ashore (although the vanish- 
ing fault was to a certain extent generous in affording a means 
of accurately determining the copper resistance of the line, 
and also of ascertaining the effective E.M.F. of the shore 
battery, and, consequently, the limits of current entering the 
cable), this instance is, I hope, sufficiently important to prove 
the practicability of this method. 

Still more recently, other opportunities have arisen in which 
this particular methed of simultaneous localisation has been 


| resorted to with complete success and & minimum expendi- 


ture of time, permitting faults to be localised with no skilled 


| assistance at the shore station other than that required for 


the correct reading of the milammeter at preconcerted 
intervals. | 

The following example I quote as being a typical one, in 
which, in spite of circumstances that prevented confirmatory 
tests being taken without endangering the cable whilst the ship 
was hanging on to it, а mean of seven consecutive readings gave 
& distance 11:8 ohms short of the real one, a second fault of 
much higher resistance nearer the ship being, perhaps, wholly 
responsible for this error. 

Before leaving to remove a series of faults from a section, а 
milammeter was left ashore through which the cable was 
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earthed during the tests, the routine being as follows: A 
chronograph was started on board at the instant a dot was 
received from the shore, and at each consecutive minute from 
that signal simultaneous readings were taken until the cessa- 
tion of the testing current signified that results were to be 
communicated. The readings on board were balanced to 
instrument zero with an even ratio in the bridge, whilst the 
milammeter being placed in the battery circuit registered twice 
the amount of current entering line. The earth current was 
so small that it was negligible. 


Ship. | Shore. L=1,473 ohms. 
| | | | m 
Current i 
eiae ; Resistance | 
" i (milliamperes) observed | Н | Ratio | | 
9 to urren of 
B E B : | 8 instrument (milliamperes). currents iod J. 
"m ES 384 зао " | 
нт | 874 (4A). | 
—— аннан Í MC e DRE 
1 | 209 | 1045). 827 2525-455-535) 196 | 1547 1,575 
2 202 | 1010, 910 | 2500+435=573| 176 | 1724 1,708 
3| 199| 995 929 | 25:25+435=580| 1715 1692 1,822 
4| 249 | 12:45: 921 | 3150+435=723| 172 1569 1,825 
. 5| 246 | 1230} 920 31.50 4.3573 170 1514 1,915 
6| 250| 1250: 890 , 3075+435=707| 176 | 1322 1,755 
7 252 | 1260, 877 | 30-00+4:35=690 | 1826 1557 1.595 


Mean value of z= 1552 ohms. 


It is а good plan when taking a set of readings to vary the 
current, as was done at the end of the third minute. This 
fulfils the double purpose of finding the range of current best 
suited to the fault under test and of serving as a check on the 
other observations. It is interesting, too, to observe that the 
somewhat large range of the apparent distance indicated 
the existence of the second fault. This ‘‘ wandering is to 
be expected even with a single fault that is at all variable, for 
the impossibility of absolute simultaneity would cause incon- 
trollable disturbances which could only be eliminated by 
taking the mean of a few sets with various currents. 

The following set, with another and still more variable 
fault shows the manner in which the earth current correction 
is applied. The resistance of the line, including the 
milammeter, was estimated at 1,819 ohms. 

Constant.—1 Leclanché cell (1:45 volt) through high resist- 
ance (H.R.), approximately 20,000 ohms, gave 567 divisions 
2.891 divisions per 1,000 millivolts. 

Preliminary earth current deflection (e) = 20 divs. left = 51 
millivolts (additive). 


Ship. | Shore. L = 1,519 ohms. 
Current | Earth | 2 | sl 
: ‘UÀ 8-4 <= 
illiam p. ). | èo current 9 Z i 8 
TA р.) | Ble {п a york received 83 . f 
E Thro To line E | (5) 33 (milliamperes). f f 
fork. (с). 9-| Ne 8 


| ohms.| ohms. johms lohms. ohms. 
1 | 219] 1095 490*| 46 494:6/16775 +435 = 3'85 2:85! 48:6' 687 
2 |214| 107 ` 524 47 528•7 1825 4.35 4.2 |255| 18.7 1.437 
3 21˙8 109 475 47 4797 1675 4-35 = 5:85 | 2 83} 21:5 1, 010 
4 | 224| 112 | 430 | 45 |434515775-435-561|310| 155 804 
5 226 11:5 390-45 2945150 +4:35=3-45 | 3-28 158 на 

6 230) 115 . 372 | 44 |3764140 435-3215 358 185) 585 


* Approximately. 


Ignoring the first test, which was observed at the most 
variable period, and also the fifth, which works out about 
11 ohms negative, the mean value of x is nearly 18 ohms, the 
true distance proving to be 12°5 ohms. 

The mean swings of deflections were accepted as balance for 
the bridge readings, and, in both cases cited above, these 
swings were at times almost across scale! Whenever possible 
it is, of course, always desirable that, as a further check, the 
order of the test should be reversed—that is to say, the current 
should be applied from the other end of the cable, a resistance 
being added to the line at the terminal taking readings of c 
alone if it happens to be very close to the fault, in order that 
its shunting effect may be made adequately great. 

Before observing the preliminary earth current, it is advis- 
able to earth the cable for one minute at least, more especially 


э» 


if the Morse has to be used instead of mirror for signalling 
purposes ; and, if possible, the simultaneous readings should 
be taken every 15 or 30 seconds, so as to minimise the error 
that would be occasioned by a change of earth current. 

I believe that the test above exemplified will eventually 
prove itself more frequently serviceable than the simultaneous 
null-method bridge test which, besides requiring a little more 
skill in execution, depends upon observations of current as 
well as bridge readings at both ends of the cable, although in 
certain cases the latter test can claim superiority. 

I may state, finally, that in the instances above quoted, the 
method adopted was the only one practicable excepting 
'" Dlaviers"; and it is, perhaps, needless to point out the 
economy of time and material that may be expected when the 
adoption of the milammeter method becomes universal. 


THE CALCULATION OF DISTRIBUTING SYSTEMS 
OF ELECTRIC TRACTION UNDER BRITISH 
CONDITIONS.* | | 


БҮ Н. M. SAYERS. 


(Concluded from page 182). 


Obviously, the calculations above described will ouly give correct 
results for the distribution of traffic and current assumed. Such 
assumptions can only approximate to average working conditions, 
and it is only prudent to allow a considerable margin on the upper 
side in assuming the traffic, for growth and other obvious possi- 
bilities. Again, the feeding points 80 found may not be the best 

ractically. It would be better, for ыш to feed the track at a 
junction, connecting the feeder to all the diverging roads, than at a 
near point indicated by calculation, which should result in excessive 
current density in the rails of one Such excessive density may 
ла р rails and possibly cause local damage to pipes near by. The 
best density of current for track feeders 1s determined exactly as 
for trolley feeders, giving the wasted watts their proper rate as 
“boosted watts" Unboosted track feeders are of no commercial 
value, as Mr. Parshall distinctly showed in the Paper before referred 
to. In our example, the density for boosted feeders has already 
been shown to be 306 per square inch, giving a drop of 13°75 volts 
per mile run. From these figures the feeder sections and losses, 
and sizes of boosters, can be readily applied to suit the feeding points 
found in the manner above explained. The detailed calculation 
for track feeders is given in Appendix No. 4, and all track feeders 
5 on this system are shown in diagram B. The list of them is 
as follows :— | 


No.| Route. , Length Value. | Drop. 5 
1 E ward 297 £1,585 | 416 | 5,000 
2 |T W'wards 400 4,877 | 6024| 17,000 
3 |TtoJ 2-15 1295 | 324 | 4,200 

912 27,685 25,200 


Boosters to a total capacity of, say, 36 kw. would be needed, costing, 
say, £15 per kw. or £540. Annual charges at 15 per cent. on these 
amount to £81. As before, the interest on the mains is rather less 
than the cost of power, the assistance of the rails coming in to reduce 
it. We then get on the track side :— 


Loss in feeders, 262 k. w., worth annually.................. £600 
Interest on cables, 7 per cent. on £7,685 .................. 538 
Charges on boostera .......................... о.е 81 

—— £1,219 


Adding this to the cost on trolley side, £1,291, we get a total of 
£2,510. This equals 0 266d. per unit delivered to the cars making 
its cost there 1 016d.; and the total annual generating and dis:ribu- 
tion costs, as far as here considered, £9,936, There will be 25:645 
miles of cable laid in 12:025 miles of trenching, weighing 104:15 
tons, to the value of £15,853, in addition to the cost of Jaying them. 
Boosters will cost £740. The electrical efficiency of the whole 
system will be about 427°5/499=86 per cent. or a trifle higher. 

hese figures show very strongly that a MES low tension station for 
this system is very expensive in firet cost of distribution plant, cables 
alone costing £33 per kilowatt capacity. The regulation as to poten- 
tial drop in rails puts direct supply out of court as soon as the dis- 
tances and traffic exceed certain moderate figures. It seems, how- 
ever, that a modification in track construction, using continuous 
girder supports under the rails and dispensing with concrete and 
setts between them, should be a logical consequence of electrical 
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traction, and that the conductivity of the track might thus be largel 
inc and bonding made much more permanent without muc 
increase in construction costs. The difficulty now experienced at 
the joints of tram raile should disappear, and the life of the road be 
greatly increased. For electric traction purpotes the granite between 
the rails is entirely unneceesary. Municipal tramway engineers 
might give this a trial; companies cannot do so in the present 
state of the law. 
The first alternative to this costly single station system is the 
rovision of a second generating station (diagram C), still using 
ow-tension ү and distribution, and retaining T as one station, as 
the plan indicates that T is fairly well placed for the eastern part of 
the system. The junction I appears to be a good positiop, conte- 
quently the second station is assumed to be at that point. The 
arrangements east of T will remain unaltered. Onthe west, the two 
stations onght to supply power up to equidistant points measured 
slong the tracks. The cross-country conductor TJ will not be 
needed, and though useful for enabling one station to assist the other 
in case of breakdown (a valuable advantage of multiplicity of 
etations), it will not be further considered here. The equidistant 

oint оп the route TDCI is 01 mile west of D, and on the route 

DJI it is 1:68 miles touth of D. The western station I will then 
supply all the cars between C and D and two out of the five between 
D and J; its load will then be 24 cars or 360 amperes, leaving 

T to provide for 33 cars or 495 amperes. The cost of generating 


Track Feeders 


Trolley feeders - 
Limits as in Diagram B. 


Diagram C.—Low Tension, Two Stations. 


and the most economical current density are taken at the same 
figures as for the single station. T has to supply westward the 
current for 14 cars, or 210 amperes as follows :— 
` 60 amperes for branch EM, average distance 1°35 miles, 
105 ditto TD, ditto 117 do 
45 ditto DJ, ditto 520 do 


The two cars on branch FD are taken as before, as supplied via F. 
At the voltage drop of 15:8 per mile the total watts lot come to 
5,500, East of T they are as before, 8,250 unboosted, 720 boosted. 
I has to supply 360 amperes as follows :— 


50 amperes to branch DJ, average distance 3'3 miles. 
ditto 4 


45 IJ, ditto 1 до. 
50 ditto JK, ditto $9 do. 
15 ditto JL, ditto 98 do. 
90 ditto CD, ditto 16 do. 
30 ditto CP, ditto 08 do. 
30 ditto ICB, ditto 135 do. 
45 ditto IBC, ditto 07 do. 
45 ditto AB, ditto 21 do 


The total watts lost come to 10,602. No provision is made in this 
for boosting, as т a little current is carried beyond the 50-volt 
drop limit, and under the circumstances that drop is unlikely to be 
exceeded in actual work. The copper sections, weights, and values 
needed will be as follows :— 


Direct Feeders. 


г Length, Amperes | Section, Cu., | TM 
Line. miles. | dem sq. in. Tons, Cu. | Value. 
TF 0-9 1875 0-531 435 | £655 7 
FG 1:25 120 0:342 3:56 533 
TE 0:35 203 0:579 1:84 278 
ED 2-00 98 0277 5:02 758 
IB 11 75 0:213 213 323 
IC 09 142 0:404 3:30 498 
]J 28 98 0-277 701 1,058 
CD 1€5 45 | 0129 193 292 
10-95 | 2944 | £4400 
Doosted. 
TO 38/1475 .. 45 . 0134 .. 465 .. £699 
Total 33°77 tons, value £5,099, - 


— 


The cost of distribution on the trolley side is thus :— 


Loss in direct feeders, 24-57 kw., worth aunually ......... ФАП 
Loes in boosted feeders, 0°72 kw., worth annually......... 16 
Annual charge on boosters ............................. ossos 6 
Interest on direct feeders, 7 per cent. £4,400  ........ ... 508 
Interest on boosted feeders, 7 per cent. £699  ........... ‚ 49 

— £7% 


This works out per unit delivered to the cara £796/2,340,000 
= 0:81d., or total 0:831d., disregarding losses in returns. The track 
feeder east of T remains as before, and that west of T must tap the 
rails at D and carry 120 amperes, have a section of 0:391 eq. in. with 
a drop of 35:5 volts, needing a booster of 4,260 watts. From I one 
feeder to J carrying 43 amperes section 0:140 ч in. drop 42 2 volts, 
will require box for 2,600 watts. No other will be needed, 
though a small addition to the service and load on tbe line between 
A and D would call for a feeder to B or C. The track feeders are 


then as follows: : 
: i 


Line. | Miles. марке. aq. in. Tons, Cu. Value. Drop. e 
T E'wards | 297 120 | 039 | 105 | £1,585 | 416 5,000 
T W'warde, 235 | 120 039 ' 833 | 1258| 355 4,250 
ISE. 28 | 4 | 014 | 555 536 | 422 | 1815 

, 812 | 22°33 | £3,379 11,075 


Boosters to a capacity of, say, 18 kw. will be needed, costing £270, 
The cost of distribution on track side will thus be :— 


Loss in feeders, 11:075 kw. worth annually ........ ve. 2 £252 
Interest on cables, 7 per cent. on £35,379 .................. 236 
Charges on boosters, 15 per cent. on £270 ............... 8 А 
and the total cost of distribution :— 
jd A d.,. 8 
Track BKlB. Lice vecinos e atas prev seeds 529 
—— £1,325 


equal to 0:135d. per unit, or a total of 0°885d. The capital cost of 
the cables will be £8,478, their length 22:87 miles, laid in 13:85 miles 


High tension 8-phass feeders — — — —— — 
Arrow heads indicate supply limits from sub-stations. 


DiacRAM D.— High Tension, One Generating Station and Five Transforming 
Stations, one being at Generating Station, 


No low tension feeders needed. 


of trenching, and the cost of boosters £310. The cost of the cables 
amounts to £18 per kilowatt full load output, and the efficiency about 
497:5/468 - 91˙5 per cent. 

The annual costs of generation and distribution as above qualified 
will be £8,751, or £1,185 less than with the single station, and this 
sum is the margin out of which the extra working and capital 
charges due to the use of a second station have to be met. Unless 
such extra cbarges exceed the saving in distribution, the two-station 
system will be the more economical. A sound knowledge of the 
local conditions should enable a fair estimate to be made, but it 15 
not susceptible of calculation on general principles. The incidental 
advantages of the multiple-station system should be carefully con- 
sidered in each case, and if the calculable operating costs are about 
equal, those advantages should turn the scale in its favour. 

Multiphase Distribution. Assume one station, at T (diagram D), 
generating plant to give three-phase current at 2,500 volts, Using 
three-wire mains, the current per conductor will be 

Kw. 1,000/2,500 x / 3 (Kw. 0 23) amperes. 
The cables will be of the thrce-core twisted or equivalent type, and 
on this account as well as the larger amount of insulating material 
needed, their cost per ton of copper will be higher. The depreciation 
will also be at a higher rate. Firat, because the scrap price will be 
a lower proportion of total value ; and, second, because high-tension 
cables certainly suffer more from faults than those under low tension. 
Therefore R is taken at 9 per cent, p at £208, the other values 
remaining as before— 
t? —9 x 58:45 x 208 x 0:045 x 9:1/100 = 448 and T= 21 2, 

the density 21:2/0045 —470 x per sq. in., and the drop per mile 
21-2 volts. The loss in any three-wire three-phase conductor will 
be 3 C x 21:2 per mile, where C is the current as given above for the 
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load tranemitted, £o that the loss per kilowatt delivered to the cables 
will be 0:69 x 21:2 = 14°62 watts per mile, or 1:46 per cent. per mile. 
Transformers will be required at G, T, D, J, and B, the output needed 
being as follows :— 


From  .... 12 cars 90 kw. 
wc T. зк 125, .... 93°75 kw. 
ш. | — xe 4283 wes 9376 kw. 
Ws Ud. сун 80, = 60:0 kw. 
w дан 22˙ 0, 90:0 kw. 
Total 570 cars 4275 kw. 


These loads are allocated on the simple consideration that each 
transformer should supply balf- way to its neighbour in «ach direction, 
and represent the energy delivered to the cara. Loss on the low- 
tension side has to be added to get the gross output, which may be 
taken at 450 kw. Hence at four of the five stations 100 kw. sets, and 
at the other а 65kw. or 70 kw. cet would suit. But allowance must be 
made for spares and for unusual demands due to local pressure or 
bunching of traffic. Whether it would be better to put down two 
100 kw. or three 50 kw. sets at the larger stations should in every 
case be determined on comparison of the cost of the different sized 
sets with their switeh gear, the probabilities of exceptional traffic, and 
other fairly obvious considerations. It might well happen that the 
two larger sets would cost little more to instal than the three small 
ones, and that the extra flexibility would be well worth the cost. 
Assuming, however, that the three set plan is adopted, it will be 
necessary to instal transformers to a to 


— ——— —— — — 


Line. Miles. Amperes. | Sec. (sq. in.). Tons, Cu. Value. (Loess in watts 

ta | 215 | 3x242 | 3x0051 | #98 | £620 | 3,307 

TD | 235 | 3x25 | 3x0-053 527 680 3,736 

TJ | 245 | 3x161 3x0034 1:95 406 2-201 

TB | 525 | 3x242 ` 5х0051 730 | 1,518 8,080 
1190 | 15°50 25,224 | 17,324 


The loss in the transformers оп the above assumption will be 15 per 
cent. x 4702 70:5 kw. With this disposition of sub-stations no track 
feeders are needed, and secondary trolley feedera can also be 
dispented with, as the trolley wires of usual size will not drop more 
than 10 volts average all over the system, the worst poni being H, 
where the drop will be 32 volte. The trolley wires leading east of 
G, from T to E, and B to C, will be somewhat heavily loaded, and 
fur reliability of service it might be well to use some auxiliary 
leeders, or heavier trolley wires on these sections, but this will not 
be neceseary for distribution efficiency. 
The distribution loeses will then be :— 


kw. 
In high-tension cables ................................. 17˙5 
In transformers 70˙5 
In trolley wire v0600000000009€0000006000009009090€909*96200020099* 8:55 


96°35 
and the generating plant must be able to give out 524 kw. Overall 
efficiency of the system being thus 497:5/524—81 per cent. nearly. 
This ів a little higher than Mr. Parshall’s figures for Dublin. No 
addition has been made to the cable loeses for power factor being less 
than unity, and it appears probable on the rather scanty information 
obtainable in this country that full justice is done to current practice 
in the above result. To obtain the annual cost of this distribution, 

roper s on the transformers, including attendance, have to 

estimated. This again is not easy, for the prices of such plant are 

are not readily obtainable, but for tbe present purpose market prices 
are not essential. There is good authority for the statement that for 
smaller sizes than 200 kw. motor generators perform better than static 
transformers and rotary transformere, therefore motor generators are 
assumed in the following figures :— | 

Motor generators to capacity of 705 kw. at £15 per kilowatt 


with switch-gear .......................... ТОРИ ТРОСИ НИЕТИН &10,575 
Four sub -tations and sites at £80 each)... q 320 
| | &10,895 

Interest, depreciation and repairs, 124 per cent. on £10,575 
and 24 per cent. on £320 .......................................... 1,329 

Attention to each set, вау Зв. per week or £7. 16s. per annum, 
15 sets 7j 8 117 
Oil, brushes, and sundries, say £2. 10s. per annum, per set 31 
| Tota] per annum .................................... £1,483 

The distribution costs then work out as follows :— 


Interest on cables (cost £3,224) .......................... 290 

in transformers 70,500/58°45 ........................ 1,205 
Loss in trolley wire, 8,550 at 48:5 per fl... . 176 
Interest, and attention and stores on transformers 1,483 $35 


This sum amounts to 0°352d. per unit delivered to the cars, making 
the cost of the power there 1:102d. per unit, or £10,875 annually. 
This is 0174. per unit, or £2,124 annum in excess of the 
two-station direct supply, and £939 in excess of the one-station 
direct supply, as will be shown by the tabulated results below. 

Obviously a high-tension station cannot generate at a lower cost, 
per unit than a low-tension station on the came site, but the result 
of this investigation goes to show that if in the neighbourhood a site 
exiets with such advantages that the cost per unit of the power 
generated there and delivered to T, or equal point, will be under 
0:58d., instead. of 075d., there will be au advantage in using the 
transformer system. In other words, this calculation shows what 
saving in generation costs is required to justify the use of a transformer 
system and a bigh-teneion station. 

The capital expenditure is not much reduced, as the total for 
cables and transformers amounts to £14,119, which lies between the 
costs of cables and boosters in the two low-tension systems discussed. 
Therewould be also a considerable saving in cable-layingexpenses, due 
to the lighter cab: es and smaller number of ways needed. This point 
and the difference between the capital outlay in the stations are foreigu 
to the present subject, but must of course be keenly studied in practi- 
cal designing. It should, however, be noted that the- load factor is 
of great importance, and that the a:sumed conditions are rather 
more favourable to a transforming system than the conditions usually 
found in practice, for the reason that the losses in transformers 
are largely independent of the load, and that sufficient trans- 
former capacity must be kept in use to provide for the maximum 
demands during any given period. The device of dividing into 
small sets and putting them in as needed cannot be carried far for 
several reasons. - Hence the losses are more nearly those due to the 
maximum than to tlie average load over any given period. Cable 
losses, on the other hand, vary with—and as the square of—the 
actual load, consequently a poor load factor tells much more against 
the efficiency of transformers than of cables. 

The small proportion of the total losses due to the high-tension 
transmiss'on indicates the small effect of distance on the overall 
efficiency, so that the radius within which the advantages of a 
specially favourable position for a generating station may be utilised 
is not reverely limited. For lines on which multiphase motors and 
the consequent increased number of overhead wires are practicable, 
it is apparent that the advantages of this system are very great, 
Only static step down transformers being required, the overall 
efficiency can be kept high, and attendance at sub-station made very 
trifling. This is hardly a live subject in this country yet, but the 
economies of distribution on such a syetem can be goed: out on the 
same lines as here put forward when occasion shall arise and the 
regulations to be complied with shall be known. 

The principal figures in the three schemes above worked out are 
here tabulated for comparison :— 


High 


Low tension. | tension, 


1 station. 2 stations. | 1 station. 


Distribution costs, annual £2,510 | £1,525 £35,449 
Ditto per unit at саг ..................... 02664. 01354. 0:352d. 
Generation and distribution, annual ..| £9,936 £8,751 10, 875 
Ditto per unit at сагв..................... 1:016 | 08854, 1'102 
Firat cost cables and transformers ... | £16,593 28,788 |£14,119 
Miles of cables . 25°64 22:87 11°90 
Miles of trenching ........................ 12:025 15:85 9:55 


APPENDIX No. L—CaLcuLATIioN or Most Economical CURRENT 
Es DENSITY. 

Rate of ohmic loss. C?r watts, where C current in amperes and 
ғ = resistance in ohms. 

Rate of interest and depreciation loss in £ sterling per annum. =(R/100) 
рта + constant. Where R= rate per cent. per annum of interest 
and depreciation ; p = price іп £ per ton of copper in the form of cable, 
m = tons of copper per mile of conductor of 1 +4. in. cross section; a = 
cross-eection of conductor in square inches, so that m а = tons of copper 
per mile; and the constant represents such costa of laying and other expenses 
as are practically dependent only upoa the length of cable laid and 
independent of its size. То add these loeses they must be equated 
for definite conditions of load and period of use. Fur this purpose, 
assume the period to be one year ; the load to be steady and lasting for a 
certain fraction of every day = 1/24. A certain cost per Board of Trade 
unit delivered to the conductor=n pence. Then £1 per annum is the 
cost of 240/n Board of Trade units wasted per annum, and the rate of 
waste in watts which gives such a loss is 240,000/(An x 365), or 657°5/hn. 
Call this w. It is the number of watts which, wasted during all the working 
hours in a year, will cost £1. Then (R/100) wpma is the interest cost of the 
cable expressed as a loss in watts during working hours, and the total rate of 
coat of distributing the current C through the cable is y Cr (R/100) юрта. 
The resistance of the conductor obviously affects the value of the two 
quantities making up the total loss in opposite ways, and the problem is 
to find the value of r which makes y least. Consider a cable of one mile 
in length. If the resistance. of one mile of copper conductor of 1 sq. iu. 
cross-section is 0°045 i, then a=0-045/r, and the second item of the total 


+ 


. traversing the resistance r, 
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cost = Ruepm0045/100r. Since this has been equated to a rate of loas in 
watts, it may be written 

Czr /r = т, where = Car, : 
C, being such a current as would produce the required loss in watts on 
We then get 

y = С?т + t/r, whence dy/dr = C? — t?/r?, 

Bid this à minimum when 
Е | C2=t,/r7 or r = 1С. 
This is the Kelvin law, since when this is the саве C,— C, and the two 
items of cost representing ohmic logs and interest are equal. 

The most economical current density therefore is 


C/a = 1/0045, where t = /(Rwpm0-045)/100, 


and the most economical rate of voltage drop is ¢ volts per mile. If the 
load is not steady, but varies in a known way, then C*=the mean square 
of the current in respect to time, and C =the syuare root of that. In the 
expression for t, Rpw/100 is the annual cost of one mile of cable of 
1 eq. in. copper section—i.c.. of 9'1 tons copper weight. Then Rgm 0045/10) 
may be written 0°41 Rpw/100 or 00041 R pw, and the most economical 


. current density written 


C/a = 1/0045 = V 00041 Rpw/0'045, 


and a table of such densities for varions values of the product Rp can be 


i 


readily formed. 


: t — тр 
APPENDIX No. 1f.—ExaxPLES AND TABLES OF MOST ECONOMICAL 
; | CURRENT DENSITY. 
Symbols as in Appendix No. I. 


ig » C/a = 170045 = 4 0:041 Rp:c/0:045. 


" Е percentage interest charge on cables. 

p~ coat of one ton of copper in form of cable. 
- 657˙5 An, where Л -equivalent full load hours of use per day, and 
n — cost in pence of one Board of Trade unit. 


For example, let R--9 =. 
on „ £200 | Bp 1800 


h=12 _ 

n 06d.) In 96 

w = 657:/9'6 == 68:49, 
then (?— 1,80 x 68:49 x 00041 = 505:4, and (2 22:5 — drop in volts per mile 
Cla = 22:5,0:045 = 500 amperes per square inch. The equality of ohmic and 
interest losses is readily shown. One mile of cable of 1 sq. in. section will 
cost £200 x 9:1 = £1,820, and the interest on it at 9 per cent. will be £164, 
while the ohmic loss will be 500 x 22:5 = 1, 125 watts, worth also £164 per 
annum: to the nearest £1 in each case. Tables for varying values of 
Rp and w are convenient, in tte following form :— 


r б, 


Rp = 1,200. 
TA t = drop per mile. Best density. 
„ YER... ͤ seers 312 
7 IOT eanan 362 
OO ui sedia iuh LTZ pucucciu 585 

Кр = 1,500 
„„ ( ͤ - 562 
Lec куула DEG: E 592 
DU ( 1922 8 427 

Rp 1, 800 
E 0 383 
B Е 192- iiic — 421 
S r гаа 469 


Кою may be re idily made ar d used. 


APPENDIX No. III. - (CALCULATIONS ron BOOSTED " FEEDERS. 


The only special factor in these is the correct value of 7. Such value 
should take into account the trans formation loss in the booster, and the 
annual charges on that machine referred to its output. If n is the cost of 
a Board of Trade unit at the main switchboard, and the efficiency of the 
booster at its average working load is 7/100, the transformed units will 
cost (100% ) n in energy alone. Again, if the machine cost £a per annum in 
interest and depreciation, and £b per annum for attention and stores con- 
sumed per unit of average working output, these charges will add to the 
cost of the energy (a+ b) 240/365 x M in pence per Board of Trade unit, the 
value of w will then be 
í 240,000 


© С 1365h x (11003. + 24000 +b) 


For example, if a booster cost £15 per kilowatt output, and 12 per cent. is 
charged for interest, &c., and if it costs 10s. per annum for attention and 
stores, these costs amount to £2:3, or a+b=23, then, if the set is in 
service 15 hours per day («a + b) 240/365 h ..2:5 х 240 0:5475 — 0:11 pence. 
With n -- 0°75d. and efficiency 75 per cent., the cost per unit transformed 
becomes (07/5 x 1:53) -0:11 = 1:11 pence; and w=240;(1'11 x 5:475) = 39:5 
The values of w so found should be used in calculating the best density of 
current in the boosted " feeders. It must be noticed that where boosters 
are used, as on trolley feeders, to keep the drop within certain limits, the 
boosters have only to supply the difference between the permitted drop 
and that which occurs in the feedera, and the current density found as 
here explained is that which should prevail in the corresponding distance 
beyond the point at which an unboosted feeder will give the limiting drop. 
Hence the total drop in the boosted feeder should be the sum of the limit, 
and that in the length beyond at the density here found. and the actual 


section of the feeder should be such as to give that drop on the actual 
feeder length. Thus, if the limiting drop is 50 volts, and that is given by 
an unboosted feeder 5 miles in length ; whilst a boosted feeder is 44 miles 
long, and should drop 15 volts in the 14 miles excess, the proper uniform 
density in the whole 44 miles should be such as to give 65 voits drop. 
Unless supply is given much beyond the limiting drop distance the decrease 
in current density as compared with that found for direct feeders will not 
be large. In track feeders, however, the “boosted” density is practically 
correct, as the permissible drop is always much exceeded. The best density 
for secondary feeders supplied from transformers is found in the same way 
as for track feeders. | | 


APPENDIX No. IV.—CALCOLATION FOR TRACK FEEDER, East or Т, 
Rail resistance, 0:0289 w per mile. 
Drop allowed, 5 volts. 
Amperes x miles constant for 5 volts = 173. 
Current per car, 15 amperes. Cars passing in pairs. 


From T Eastwars. Amp. 

Cara. miles. Product. Sum. 

Ist pair . 50x03 = 9 

T to F, 5 care, J 2ud paar 30x06 —18 

0'9 mile. Lat E 5e 15x09 =135 

2 on lioe DF ...... 30x09 =27 675 
Ist pair . 30 x 121 = 36˙3 1038 
F to le Bnd pair . . 30x183=549 1537 
: 2 on line NG ...... 30 x 215= 64:5 2252 


As the sum is brought over the constant by the current flowing in at G from 
branch NG, G should be a point of change of direction. The product of 
amperes x miles on branch NG is15x11-165. This added to the 1587 
at G —1752, a little over the limit. Hence the whole of the 30 amperes 
from branch NG should flow east, and the integral of ampere miles from 
G to feeding point should be 173 - 16:5 = 156:6, to keep N at 5 volts. 


Then from G Eastwards. Section GO, 4 cars. 
1:5 miles long. Current flowing east 50 amperes from branch NG. 


Cars. Amp. miles, Product. Sum. 
AUG un obedit tes 16:5 
G to 1аф&раїг........................ 30 x0375=1125 2115 
lst pair to 2nd pair 60x075 45:00 72°75 
2nd pair too 90 х 0:375 = 33°75 1C650 


H being terminus, and only 2 cars between H and O, it is obvious that 
feeding point should be west of O, so sum westwards from H. Hto 
О 1"7miles. 


Cars. Amp.miles, Product. Sum. 
Ist pair to О .................. e. 30x085 =25'5 
О to 2ud pair G . 30 x 0°375 =11:25 36 75 
2nd to let pair Go 60x075 =45-00 8100 


Feeding point will thus be between the lst and 2nd pair of cara east of 
G. Itshould be exactly 0:825 miles cast of G. The product from this 
point will be 54775 to the terminus Н and to N, corresponding to 1:58 volts 
drop. Hence the feeding point may be 3:42 volta above ем. - ў 
The track feeder will have to carry back 120 amperes, and be 2:975 miles 
long. Section should he 0:39 sq. in., and the drop iu it will be 1506 
x 2°975=45 volts. But as its end may be 3°42 volts above earth, the 
booster will bave to give only 41:58 vo'ts, and have an output of 41 58 
x 120 = 5,000 watts, say. 
Track FEEDER No. 2. 


Prom T Westwards.—It is obvious to inspection that some current should 
return vid D and some via J. The dividing points should be those at equal 
distance from T by each route. On the branch DJ this point is practically 
at the centre of its length, hence half the total current is taken as flowing 
each way. On the circuit TDCIJT it is very close to the junction I. 
Hence the current returning by J will be half that on the branch DJ, and 
the whole of that on branches from J to I, K and L respectively, making 
altogether 8:5 x 15 = 127-5 amperes, which gives at once the section of the 
track feeder from T to J. lt also follows that the potentials of points 
D and J should be kept equal. Find feeding points, &c., as before. T toD, 
7 cars 2°35 miles. Branch CM, 4 cara = 60 am at 0:35 miles from T. 
Assume 1 car at D, the other 6 in pairs at 0:59, 1:18 and 1 77 miles respec- 
tively from T. 

CURRENT EASTWARDS TOWARDS T. 


Cars. Amp. miles, Product. Sum, 
Tt C сыйы ns .. .. . 60x 0°35 = 21°00 
T to Ist pair ............ 30 x 059-1770 387 
T to 2nd pair 30 x 1°18 == 55°40 - 741 
T to 3rd pair ............ 30 x 1:77 = 55:10 1212 
Nor 15 х 2'35 = 55:25 16245 47 V. 
T to О, рагі ni 44x 2:55 — 10:5 173 


from branch DJ 
giving 5 volts at D. 
CURRENT WESTWARDS FROM D. 
D to C, 1:65 miles, 6 cara, passing at 0°41, 0:82, 125 miles frum D, 
33 amperes from branch DJ also— 


Cars. Amp. miles. Product. Sum. 
D to Ist pair ........ 33 041 15˙53 
Ist to 2nd pair ... .. 63 x 0°41 = 25:85 
204 to 5rd pair 93 x 0°41 = 38:15 А 
$га to C.................. 125 х 041 = 50:45 12792 at € 


Count back from A to find equal point. . 
A to B, 2 miles, 3 cars, assume 1 at A, 2 in middle. 
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CURRENT EASTWARDS FROM A, 


Amp. 
Cars. miles. Product. Sum. 
A to lst pair ............... 15K 12 15 
Ist pair to 45K 1 45 60 


B to C, 1:1 miles, 2 cars, assume in middle, current of one car from 
branch BJ. Continue summing from A. 


Amp. 
Cars. miles, Product. Sum. 
B to middle ...... 60 x 0°55 = 33 
Middle to C ...... 90 х 0552495 ...... 14255 at C. 


This indicates feeding-point a little west of C, but as 60 amperes more 
enter from branches north and south of C, and C is the meeting place of 
four tracks, it is clearly the proper place for the feeder to tap the rails. 
If this point be kept at earth potential, A, the point farthest from T will 
‘be at 41 volts above earth. The feeder will be 4 miles long, have to 
-carry 275 amperes back, have a section of 0:89 sq. in., will drop 4 x 15:06 
: 260 24 volte, and booster must give 273 x 60 24 = 16,445, say 17,000 watts. 


Track FEEDER No. 3. 


Inspection of the diagram suffices to show that J must be the feeding 
point for this. The greatest drop thence will be on branch JK, 22 miles 
long with twocars. Assume one at K and one half way, then ampere 
wiles KJ will be 41:25 or 12 volts. J must then not be more than 58 
volts above earth. This is lower than D, so that more than the half 
current on line JD will return by the feeder via J. Per contra part of 
the current from branch IJ will go via IC. The assumed distribution 
could be obtained by splitting the feeder at J, and connecting the branches 
at proper points on the three lines JL, JK, JI. No practical advantage 
would result, as ia working the load on each feeder is regulated to keep 
‘the pilot wire indications within proper limits, by control of the booster 
-E.M.F., and it is quite certain that the actual load and its distribution 
will vary widely and rapidly in any given case from any assumed distribu- 
tion, consequently in a network requiring a number of track feeders it is 
sufficient to ensure that they shall be provided of needful section and 
number to enable the P.D. on the rails to be kept within limit, and refined 
investigation of the current distribution is likely to be labour lost. Hence 
Хо. 3 feeder may be safely taken as tapping rails at J. It will be 2:15 
miles long, carry 127°5 amperes, have a section of 0 415 sq. in., drop 32:4 
volte, and require a booster to give 52:4 х 127 524,130, вау 4,200 watts. 


DISCUSSION. 

Prof. ANDREW JAMIESON said he was at Cape Town the other day, 
and had found a drop of 50 volts between the end of the line and the 
power house. 

Mr. A. M. TAYLOR zaid that polyphase working, which had been 
referred to in the last section of the Paper, was especially interesting 
from the fact that it would be necessary to consider in the immediate 
future whether light railways, as well as tramways, could be worked 
economically by this system. As it had occurred to him that its advocates 
would probably try to reduce Mr. Sayers’ figure for the distribution costs 
viz., 0:5524. per unit delivered to the car—he had calculated how much it 
would be possible to do so. Some might claim that reduction could be 
made in the losses in the motor generators ; but even suppoeing, for the 
sake of argument, an efficiency of 924 per cent. were taken (wbich would 
be an extremely high value and could only hold where static transformers 
and rotary.converters were employed, ind hardly then), this item would 
only be changed to 0°292d., which was something like one-third of a penny 
on every unit turned out by the sub-station. In the case of a long, straight 
line, with a comparatively infrequent service, the conditions would be quite 
diferent. He considered Mr. Sayers had favoured the multiphase system 
by allowing such a small amount for attendance at the sub-stations—viz., 
$8. рег week per set, or 9s. per week per sub-station—and he did not quite 
see how it was going to be managed. On the other hand, as he had already 
Mentioned, a rather high value for the losses in the motor generators was 
taken by the author. The resulte obtained by bim (Mr. Taylor) in the 
matter of the ccst-of distribution on a multiphase system were, under the 
moat favourable conditions for the same size system as that considered by 
Mr. Sayera, about 0292d., and under the least favourable conditions, 
about 0°378d. Taking the case, already mentioned, of a long, straight 
line of single track, with asub-station workiog three miles on either side of. 
it—say with a half-hour service—they would have 20,000 motor car miles 
per annum for each mile of line, or a total of 120,000 car miles per annum. 
The cost of distribution came to 056d., or with a 20-minute service 
0-44d. for every unit delivered to the car, and whether this was a prac- 
ticable amount to bave to pay as an extra item for the cost of distribution 
was, of course, questionable. There were two statements in the early part 
of the Paper which were rather important—viz., that the distance to 
which it was possible to distribute economically was not limited by the 
density of the traffic, and that the cheaper the cost of power the shorter 
the range of economical distribution. The first point seemed a little 
strange, and one might think of the gradients and how they would affect 
the distance. But it seemed that these did not affect the limit 
at all. The reason of the second statement was that Mr. Sayers’ 
formula led him direct to a particular current density for each case, which 
was higher as the coet of power was cheaper. Hence, having fixed his 
drop at 50 volts for every case, as a limit, that limit was reached at а leas 
distance when the density was higher—;.e, when the cost of power was 
cheaper. His last point referred to boosters, and in this connection he 
could not understand Mr. Sayers’ figures. It appeared that he proposed 
to allow 5:16 miles to go unboosted, and then to use a booster to supply 

the part beyond that limit and only boost for the voltage that was beyond 
that 3:16 miles. He thought Mr. Sayers would see on reflection that it 


would be necessary to boost for double the number of volts he proposed 
the 50-volt limit of drop having been reached at 3°16 miles. The drop 
in the trolley wires, or distributors, working back from the point of con- 
nection with the feeders, must be taken into account as well as the drop 
in the feeder itself. 

Mr. EUSTACE THOMAS coneidered Mr. Sayers' Paper of considerable 
interest and importance in that it strongly advocated the laying out of 
feeder systems with a view to securing the greatest possible economy in 
working. As a general rule the first cost of the cables has been the deter- 
mining factor, and as a result, very few linea in the country are working 
under the conditions of Lord Kelvin's law. Two years ago he had worked 
out a modified method of applying Lord Kelvin's law which had brought 
the whole question straight to the cable price list and gave more accurate 
results than other methods in that it took into account the variation in the 
cost of insulation as well as in the cost of copper. The method will be found to 
haxe the further advantage of being very rapid in application. Let C= 
current conductor bas to carry, L= length of conductor in feet, £ = cost of 
B.T.U. in £, pi = созі in £ of one mile of a given size of са! le. р, cost in 
£ of one mile of the next size of cable larger. H- number of hours per 
annum the current C will flow, r, -resistance of one siz3 of conductor per 
mile, rz = resistance of next size of conductor per mile, I- rate of interest 
allowed on capital, allowing for maintenance and depreciation. 


(1) Resistance of first conductor = r, x L 5,280, 
and watts lost = C*r, L 6, 280; 


А я __ Cr L xH 
[] 0 B. T. U. lost per усаг e 1,000 x 5,280' 
Д EN C*r,LH x £ 
е. Cost of energy wasted = 1,000 x 5,28) 
Similarly for i cable = 1 0 200 


.. Savirg by using тз cable (r, - rz) х (СН х £)/(5,280 х 1,000) 
(2) Cost of Calle. 


Cost of one mile =p. 
»  L feet = p1L/5,280. 
Annual cost for interest, &c. = p,1,/5,980 x I. 
Similarly per second cable :— 
Aunual cost for interest 
.'. Extra annual expense through using 
second cable 


= 72 I. I/5, 280. 


= (р, 51) L I/5, 280. 


The two cables will be equally economical, and be the best possible as 
regards economy of transmission, if above saving = corresponding increased 
expenditure. 


i e., it (т r)CILH х £/1,000 x 5,280 (i- pi) LI} /5,280, 


р-р. CLHx£ Ci HN 
ri -r 11х1,000 1,000х1 


Now the ratio оп the left сап be embodied in a price list, since it is 


i.c., if 


dependent on the cable only. The fullowing is an example of this:—  - 
jS Pa- Pi 
Size. r. p. 55 
1916 0:7013 270 
19,15 0:5565 550 2 е 
19.14 | 04507 596 S1130 
1913 | 0:3409 520 S 1'885 
19/12 0°2666 660 , 
Hence for the above conditions we determine the value of 
CH x£ 
I x 1,000 


Find the nearest value iu the table in the last column and select the 
corresponding cable as the most economical. | 

It is important to note that the cost of producing extra energy only 
should be considered. This ought to be considerably less than the average 
cost of producing the whole energy supplied by the station. Also the 
antount reckoned for interest would be 2 or 5 per cent. perhaps in the case 
of & Corporation borrowing money at low rates, while it might be 5 to 10 
per cent. in the case of a company paying the corresponding dividend. It 
is to be noted particularly that in most cases cables cannot be worked at 
their most economical current density as this would result, where long and 
short feeders are used in thesame system, in a great variation of voltage at 
the feeding points. If Mr. Sayers’ assumptions are examined it will be 
found that the shortest feeder would have a drop of only about five volts, 
whereas the next longer feeders would have а drop of about 30 to 57 volta. 
In actual fact the current density in the short feeder would be increased 
considerably above Mr. Sayers’ figures, as with the feeders shown it would 
not Ъз possible to section the line completely. This would probably make 
some variation in the feeding system advantageously, and this would affect 
the comparative cost of this system. 

Mr. B. JENKIN was of the opinion that this Paper should not Le taken 
as in any way comparing the relative merits of a system worked by one 
station as against a system worked by two stations or compariog again 
these systems with multiphase systems. It was extremely interesting as 
a calculation of a particular case, but they could not generalise in any way 
from it, and this should Le borne in mind very closely. Another point 
was Mr. Sayers’ statement that feeders should be run to separate sections, 
and it would be iateresting if the author gave more information on this 
maticr. It appeared to him that it must depend entirely upon the 
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number of cars on the line and the nature of the line. Very likely with | ways where there was an earthed return and consequent electrolysis of 


few cara it would be possible to use the copper very much more economi- | pipes. 
cally by connecting the feeders to a number of places on the trolley wire, Mr. McMAHON thought balancers came very well within the present 
otherwise there might be several sections lying idle without any car getting | Board of Trade regulations. 


Mr. R. C. QUIN fully agreed generally with all tbat Mr. Sayers had 
said, but there were one or two points on which he differed. In the first 
place he did not agree with the use of drawn-in cables, He had used both 
systems, and the conclusion he had come to was that if drawn.in cables 


current from them, whereas if the feedera were connected in parallel with 
the trolley wire as he had just suggested, the whole of the copper would 
always be usefully employed. 

Mr. E K. SCUTT said that the multiphase system would work very 
much better if Mr. Sayers had taken, instead of a primary voltage of 2,500, | were used they would soon have to be drawn out again. It was far 
about double that. > cheaper to lay cables on the buried or solid system. 
` Mr. JAMES SWINBURNE said he al ways had some fear, in reading a Paper Maj.-Gen. C. E. WEBBER remarked that when “ Galileo eaid the 
like tbis, that accuracy was sacrificed for Simplicity of calculation. Kelvin's | earth was round" (sic) and his opponents were certain it was flat, Galileo 
law was Kelvin's law as long as it was simple, but as soon as real circum- | gave his reasons for considering it round aud the others did not, This 
stances were dealt with, there were all sorts of things which came in. The | occurred to him when the last speaker said he was quite certain the drawn- 
first and most obvious difficulty in applying anything at all like Kelvin's | up system of cables was bad. He had observed a great deal of tramway 
law was the question of insulation. Of course the insulation did not vary | construction lately, and it had occurred to him that both as regards the 
as the cost of the copper, and it went up with the pressure and so on, so | laying of cables and the erection of poles, tramway engineers had some. 
that this gave at once one large departure. Another question of cost which | thing to learn from those who preceded them 20 or 30 years ago in con. 
he did not think traction people had considered sufficiently, was the eating | nection with telegraph work. The large quantities of telegraph cables 
of pipes, Of course generally the pipes were not theire, and the cost need | that were fixed in the ground had to be taken up within a very few years, 
not be included. He did not know whether the tramway companies fully | and the drawn.iu system was universally adopted. He would, therefore, 
understood the English law on this question. As he understood it, it seemed | like to hear Mr. Quin’s reasons for objecting to the system. 
that a private individual was liable to damages if he ate anybody else's Mr. H. M. SAYERS. in reply, said he felt happy that his Paper had 
pipes but that by working under an Act of Parliament they could eat as many | not met with much contradiction or destructive criticism. Probably 
pipes as they liked provided they took the ordinary precautions and did not | Mr. Taylor was right in thinking his estimated coat of attention to motor 
eat more pipes than they could help. The Board of Trade was supposed to | generators was low. He had not had an opportunity of finding what it 
keep down the consumption of pipes, and generally, if they followed the ' actually was in practice, and had not wished to take too higha figure. 
Board of Trade, they were supposed to get off scot free. But speaking Mr. Taylor was quite right in saying that the grades and densities 
seriously, he thought this question of the corrosion of pipes was going tobe of traffic did not affect the limit of distributioa; it affected 
one of the greatest difficulties in electric traction work, and there was one | the size of the feeders to different points. With regard to the 
method which had not been sufficiently considered in this country, viz., the | question of boosters, he pointed out that for brevity he simply took one 
three-wire system. The ordinary three-wire system was applied to almost | feeder to the centre of gravity of the district beyond the limiting distance, 
every case except electric traction. The Board of Trade rules at present | and it was supposed that all the boosted current was taken there. 
would not allow the three-wire system at all, and if it was to be used they | Mr. Eustace Thomas had given a valuable method of comparing two 
would have to be altered. The question had been discussed before their | conductors for a given load, but his own method was more general, and if 
Institution once or twice, but perhaps the real reason that it had not been | one took a considerable range of conductors one got а general expression 
adopted was because some American had once said it was not used over in | for the most economic density. Mr. Jenkiu's remark that his Paper must 
America, and therefore nobody had ever thought of applying it over here. | not be taken as a comparison of different systems was perfectly true. 
Drawing a sketch of the three-wire connections on the blackboard he said | Mr. Jenkin also objected to the suggestion that feeders should be run to 
that, although in electric lighting on this system the load could be balanced | separate sectioas ; evidently this had conveyed the idea that each feeder 
fairly well, in electric traction work this was very much more difficult, and | should only feed the trolley wire at one point. But this was not assumed 


the difficulty in this direction was accentuated because they had to begin | or intended. It was found to be best in practice in a large system, how- 
on a small scale, and, therefore, might have a lot of cara in one street and | ever, to separate the trolley wires at various points and to feed each 
none on the other. If they had a block, for instance, all the cars would | section of trolley wire with one feeder. On a busy system, if 
collect in one street, and there would be very great difficulty in balancing. loss occurred through this, many advantages accrued. Mr. Scott 
But surely the booster system was perfectly applicable to the three-wire | wanted to know why he did not estimate for 5,000 volts for 
ryatem of traction work? А comparatively small booster on а tbree-wire | the high-pressure multiphase system: but it would make very little 
system would do all that was wanted, and the bigger the system the easier | difference to the costs. Не had worked them out, and in practice he 
it wasto manage. On the other system the bigger the iustallation the | should prefer to work with 2,500. Mr. Scott was quite right, however, 
worseit was to keep going. He could not help thinking that, especially | as to the great difference in the expense of the system if multi-phase 
for very Jarge districte, the three-wire system with a booster on the | motors were used on the cars, and he had pointed this out himself in the 
middle return was very well worth consideration. Otherwise, the only | penultimate sentence of his Paper. He agreed with Mr. Swinburne that 
other method of getting rid of electrolysis was to have boosters on | the three-wire system was worthy of consideration, as there were many 
the pipes. cases where it would seem to afford a way out of difficulties now 

Mr. P. V. McMAHON, the engineer to the City and South London | experienced. The difficulty was to find anybody to put the money down 
Railway, said this line was on the three-wire system, and that balancers | for the experiment, because it would be an experiment, as there were many 
with battery sub-stations were used instead of boosters. details to be worked out. The difficulty in having two trolley wires was 

Mr. SWINBURNE said Mr. McMahon was speaking of electrolysis where quite imaginary, and, of course, a balancer was what one would use to keep 
they could control the two sides to some extent. He was speaking of tram- up the voltage on the two sides. 


through the latter. The upper one of the three pulleys is 
TENSION APPARATUS FOR WIRE WINDING. braked by an adjustable рш washer bearing against its boes, 


the pressure of this spring being regulated by a hand wheel. 
Me:srs. Mavor and Coulson have recently made a simple apparatus | The guide tubes consist of spiral springs held in the ponor shown 
for maintaining the tension on the wire when winding bobbins for | ia the illustration. As the wire passes through the spring, the 
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Mavor and Coulaon's Tension Apparatus for Wire Winding. Scale: Onc-eighth. 


electromagnets and similar apparatus, and they inform us that it has | latter will approximately conform to any bends or slight kinks in 
been found very useful in their own shops. By the ordinary method | the wire and tend to straighten them out; but should it fail to do 
of simply winding off a braked drum, ihera is a risk of the | so, it will merely become compressed as the wire continues to be 
wire being damaged if it fouls or is bent sharply during wind- | wound on the bobbin, and the tension on the wire will increase 
ing. The present device, showa in the figure, consis's of three | gradually instead of suddenly, giving the operator au di adis d of 
grooved pulleys, placed tiiangularly on an iron frame, and two | observing that something is wrong and of stopping the machine 
spiral spring guides, the wire passing round the former and | before the wire is damaged, 
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A BALANCED EXPANSION JOINT. 


In the balanced expansion joint, shown in the illustration, an 
annular chamber, provided with a special packing box and piston 
surrounds the shell in which the sliding pipe works, the areas of 
the annular piston and sliding pipe being equal. The connections 
between the pipe and annular chamber are such that the pressure 
is the same in both, and tends to move the sliding pipe and piston 
in opposite directions. "These forces balance, and the pipe is there- 


J 
E 


= 
= 


fore free to slide in or out of the expansion joint without regard to 
the pressure inaide it. The manufacturers of this neat device are 
Mesere. Brown and Co., 49, Deansgate, Manchester. 


IMPERIAL TELEGRAPHIC COMMUNICATION. 


In our issue for May 25 we gave a very full abstract of the debate 
in the House of Commons on May 22, on the motion of Sir E. A. 
Sassoon, asking that an inquiry should be held * into the commercial 
and strategical defects ot Imperial telegraphic communication." 
The mover of the motion and the seconder (Sir Charles vig. prac- 
tically dealt with the question from two points of view, the former 
from the commercial and the latter from the Imperial. Mr. Hanbury, 
Secretary of the Treasury, in bis reply, dealt with more than usual 
completeness with the whole subject, and on behalf of the Eastern 
and associated companies a verbatim report of the debate has been 
circulated, together with the following notes in reply to the various 
points raised 1n the course of the debate :— 


Winchester House, 50, Old Broad-street, 
June 1, 1900. 

The debate may be described as the outcome of the various attacks which 
for some time past have been directed against the British companies 
owning the submarine cables of the world. In his opening speech Sir 
Edward Sassoop, like all the subsequent speakers, acknowledged that the 


British Submarine Cable Companies, by extending British iofluence i 


throughout the world, had accomplished a great work, as by it Great 
Britain had been placed in an eminently favourable position. The charges 
against the companies may be divided into four categories, viz. :— 

а) Excessive tariffs. 

(6) Cables inefficiently maintained. 

(c) Cables being subsidised by the Imperial and Colonial Governments, 
the companies do not carry out their contract obligations. 

Ё (d) Companies hold practical monopolies throughout the British 
mpire. 

1. TARIPFS.—In comparing interior with international telegraph tariffa, 
the fact was apparently lost sight of that the former are fixed by States 
for messages which have to pass entirely over landlines, or very short 
cables, and are necessarily fixed at a low figure. These rates have to be 
arrived at by taking the aversge distance traversed by each telegram 
against the average cost of each telegram, whereas the cost of international 
telegrams has always, more cepecially when transiting submarine cables, 
to be based on the tranemissicn over an entire length of line. 

Mr. Hanbury referred to Great Britain, and this country may be taken 
as an example. The average distance traversed by each interior telegram 
is something like 100 miles, for which one halfpenny per word is paid ; 
this makes the rate in Great Britain 5d. per 1,000 nautical miles, as com- 
pared with the following cable rates of the companies :— 


Gibraltar ............. f d ИУВР РИНЕ . .. 24d. 

Malt o eios bur —ũòubt m8 2:3d. 
Egypt .. 3 2 i. 
| 4s. Od „ 596. 
India . ...... VVV 5:724. 
South Africa— Capetoorcknn 5:634. 
Ditto Dütbal. accensi sioe b RV tax hen 5 32.1. 
Australia .......... — — MÀ '''"(——— PY uci 

New York......... "mer EE е 00. 


It is urged that a rate between India and Eurore of 1s. per word should 
be established, which would equal 1:49d. per 1,000 nautical miles, With 
regard to such a rate, the following calculation may be of interest. | 

A new cable between England and India would cost about £1,500,000. 
The annual cost of this may be estimated as follows :— 

Working expenses, including ship .................. £43,471 
Amortisation to replace capital in 50 years 51,529 


E ———u— — . 275,000 
without making any allowance for cable used on repairs. 

In order to carry traffic expeditiously the cable could only be occupied 
for, say, 14 hours per day. This would represent, at 74 paying words per 
minute, 2,299,500 words per annum, which at 18. per word, less outpay- 
ments, would be equal to £99,000 per annum, giving & profit of £24,000, 
ог 1:6 per cent. on the capital, and it is hardly likely that the public would 
subecribe money for a company with such a poor prospect. | 

It is alleged that the tariff between Europe and India has been main- 
tained owing to the astutenesa of the Eastern Telegraph Company in 
arranging, in 1877, a joint-purse agreement with the Indo-European 
Telegraph Company, and much mystery has been made over this joint- 
purse agreement. 

The facts are very simple. In 1877 the Indo-European Company's line 
was interrupted for some considerable time owing to the war between 
Russia and Turkey, and in the interests of their ehareholders the directors 
of that company thought it de:irable to enter into a joint-purse arrange- 
ment with the Eastern Telegraph Company. The latter company, on ita 
side, was desirous of strengthening its communication with India by having 


the right to use an alternative route in case of interruption, and а joiat- 


р agreement was therefore arranged. Six months afterwards {һе Indo- 
uropean Telegraph Department of the Indian Government, who own the 
line between Teheran and Kurrachee, became a party to the joint. purse, 
with the object of conserving their revenue. 

It was also stated that if the Treasury guaranteed one-third of the loss 
on а 1s. tariff to India, the utmost that they would be called upon to pay 
would be £22,0C0 per annum. The actual facts are as follows: 

The loss on а 1а, tariff between India and Europe, without increase of 
traffic, would be £270,000 per annum. If the companies took two-thirds 
of this loss, the Indian Government and the Treasury between them would 
have to make up £90,000. 

Finally, with regard to a general reduction of tariffs, reductions can 
only conveniently be made during the periodical International Telegraph 
Conferences, when the representatives of the various interested parties are 
assembled. 

As long ago as August, 1899, the Eastern Cumpany, on its own initiative, 
informed the British Government that they were quite prepared to nego- 
tiate for reductions to and from all British possessions on the basis of 
standard revenues, combined with a given able сатушы capacity. The 
Conference to be held in London next year will, it is to be hoped, provide 
a favourable opportunity for completing these negotiations. Reductions 
for eius Africa, Australasia, and India have already been agreed to on 
similar bases. 


2. WORKING.—Some startling figures were used with reference to the 
working of the South African cables, 

The following, however, are the facts :—Since the cable between Aden 
and Durban was laid in 1879, it has been interrupted 578 days, or 7°75 
per cent. of the total period. Since the laying of the cables in 1839 on 
the West Coast of Africa, they have been interrupted 663 days, or a total 
of 17'04 per cent. During the period that two lines have been work- 
ing with South Africa, simultaneous interruption of the two routes has 
taken place on 37 days only, or a percentage of 0:92 for the eleven years. 
Taking the six months ended January this year, the period just prior to 
the laying of the third cable, the following are the figures :— 

East const cables БО дауа ... or 27˙5 per cent. 
West coast cables 10 days or 5°43 per cent. 
Both cables simultaneously ............ il. 

It is customary for the company to keep one repairing ship at Aden, 
another at Zanzibar, Mozambique, or Delag: a Bay, and a third ship on the 
West Coast. 

Iminediately on the outbreak of hostilities, in October last, a ship was 
sent tbrough the Suez Canal, which took the place of the Aden ship, the 
Aden ship was sent to Zanzibar, and the ship then at Zanzibar was sent to 
Delagoa Bay, the ship sent through the Suez Canal being replaced by a 
ship from London. Іа this way, ships were at ports within three or four 
days’ steaming distance of апу place where an interruption could occur 
between Aden and Durban, and this operation was carried out in seven 
daye. If the Government had owned the cables, greater precautions could 
not possibly have bten taken to ensure their maintenance. 

It must also be remembered that although delays have occurred between 
South Africa and Europe when single cables have been interrupted, such 
delay has almost invariably been caused by large Government traffic. In 
no case have Government telegrams been unduly delayed. The third cable, 
however, recently opened to the Cape will greatly strengthen the service. 


3. SUBSIDIES8.—It was stated that the Eastern and subsidiary companies 
had received no less а sum than £3,700,020 for subsidies during the last 
20 years. It should, however, be remembered that cable communication 
was established with the British possessions of Gibraltar, Malta, Aden, 
Perim, India, China, and Australia, without any subsidy whatever from 
the Imperial or Colonial Governments. This fact was emphasised by 
Mr. Hanbury, but ia almost always ignored by the companies’ critica. 

The first substantial subsidy arranged was. paid by the Australian 
Colonies for a duplicate cable between Australia and Penang. This line 
was not required for increased traffic, but was laid in order more effectually 
to maintain a continuous service. At the time this duplication was 
arranged, the whole value of the Australasian traffic to the Eastern 
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Extension Company was only £84,000. "The estimated annual cost of the 
duplication was £64,500, towards which the Australian Colonies agreed 
to give a subsidy of £32,400 per annum for 20 years, the company itself 
taking the remaining liability. : WE | 

Since the laying of the second cable, telegraphic communication with 
Australasia has only been totally interrupted 41 days in 20 yeara, or 0:56 
per cent. of the period. In 1889 the company, without any extra subsidy, 
laid a third cable, connecting Western Australia, ab a capital cost of £120,000. 

It should also be remembered that for the above subsidy the Australian 
Governments were granted half rates for their official messages over the 
Eastern Extension Company's lines, and this privilege was also granted to 
the Imperial Government, although they did not contribute anything 
towards the subsidy. . 

The next subsidy granted to one of the associated companies was for 
connecting Aden with South Africa. This was for £55,C00 per annum, 
made up by contributions from the Imperial Government of £35,000, Cape 
Colony £15,000, and Natal £5,000. But there is no doubt whatever that 
in 1879, when this line was opened, no cable company could have been 
induced to lay a cable to South Africa without substzntial Government 
assistance. The cable, being urgently needed, was laid very expeditiously 
owing to the Eastern Extension Company allowing their already manu- 
factured Australian duplicate cable to be used for the purpose. For the 
first five years the annual revenue from the cable only averaged £85,000, 
whereas the cost of working, including interest and sinking fund on deben- 
tures, was £57,000, leaving £28,000 for interest on capital, without any 
allowance for reserve. 

The South African subsidies have amounted, during the 20 yeara 
that they have been paid, to £1,100,000, and it should be borne in mind 
that the company, without any additional subsidy, arranged a duplicate 
line to South Africa by the West Coast. 

Another subsidy has been paid by the Imperial Government for commu- 
nication with Seychelles and Mauritius, of £28,000 per annum, and it is 
quite certain that the Imperial Government would not have agreed to pay 
this subsidy to the Eastern Companies if they could have obtained the 
cable on more favourable terms elsewhere. Had the cables between 
Zanzibar, Seychelles, and Mauritius been subjected to many interruptions 
the amount of revenue earned, including the subsidy, would have been 
entirely inadequate. 

The African Direct Company also receives a subsidy from Great Britain 
for connecting the West Coast of Africa, and when it is considered that the 
Euglish Government has six British stations connected for £19,000 a year, 
whilst the Portuguese Government are guaranteeing £41,000 per annum 
for five stations, it cannot be said that for a strategic line of this character 
the taxpayer of Great Britain has anythiug to complain of. 

No subsidies have been granted by the British Government without 
conditions limiting the time for repairs, maximum tariffs, and giving the 
British Government half rates for their official telegrams. 


4, MONOPOLIE8.—4As stated by Mr. Hanbury, the Eastern Associated 
Cable Companies have no absolute monopoly in any British possession. 
They have a preferential right in Egypt, and preferential rights in connec- 
tion with the Hong Kong-Labuan-Singapore cable, but these privileges 
may be terminated at any time by the purchase of certain cables. The 
Eastern Company has monopolies in some foreign countries, but surely 
this is to the benefit of British commercial enterprise. 

For the 30 years during which the cables of the associated 
companies have been gradually extended to every part of the world, 
not a single cable has been laid to any British possession in oppo- 
sition, although, as has been pointed out, no monopoly of landiug 
rights is held by the companies It is therefore difficult to under- 
stand why, because the business has been carried on successfully with 
British capital, and because no other association has thought it worth their 
while to compete on commercial grounds, the Imperial Government should 
now be called upon to compete by laying cables of their own, guaranteed 
by the taxpayers’ money, against cables that have been laid purely from a 
commercial point of view, without subsidies and without monopolies, But 
even if this happened the companies would not claim compensation pro- 
vided that fair tariffs were established, and they were accorded equal 
rights and facilities for dealing with their traffic as might be enjoyed by 
Government or other competing cables ; they would certainly claim com- 
pensation if Government cables were laid and worked at a loss and 
taxpayers’ money used to make up deficiencies. 

Some supporters of the proposed Government Pacific cable maintain that 
all traffic intended for the existing companies’ cables should be controlled 
by the Governments interested in that cable, and that the companies 
ought not to be allowed to deal with their own traffic in Australia in a 
timilar manner to that prevailing in Great Britain and Canada, otherwise 
the Pacific cable would become a financial failure. This objection, however, 
is scarcely consistent with the ostensible objects of the Pacific scheme— 
namely, the breaking up of the companies’ so called monopoly, and the 
cheapening of the tariffs to Australia. 

The statement that the British Government is losing about £90,000 
per annum, owing to having surrendered its termina! rate, is not correct. 
The British Post Office, under the Telegraph Act of 1868, allow the cable 
companies to deal direct with the public in Great Britain, and for this 
purpose the companies pay to the Post Office a rental for the landlines 
from their cable landing stations to the very large centres of trade in the 
country. They also bear the cost of collection and delivery of telegrams 
at there centres, and on telegrams dealt with by the Post Office, pay the 
ordinary inland tariff; ‘consequently they naturally retain the British 
terminal rate which is inscribed in the International Tables as belonging to 
Great Britain. 

As far as the companies are concerned, they are quite willing, if their 
customers desire it, and all private companies are treated in the same manner, 
that the Post Office should undertake all the collection and delivery in this 


country. 


A graceful reference was made during the debate to the companies con. 
cessions during the present war. They may be briefly summarised as 
follows :— A ; 

.let. All inquiries, and the replies, with regard to wounded officers and 
men serving in South Africa, are sent free, provided they are certified by 
the War Office. 

2nd. Auy social telegrams desired to be sent between the officers and 
men serving in South Africa and their friends in Great Britain or the 
British Colonies, are transmitted as Government telegrams at Government 
rates, these telegrams being collected and delivered by the Government 
authorities. 

órd. Telegrams relating to the various funds which have been started in 
Great Britain and elsewhere are a'so transmitted /ree. | 

With regard to strategic cables, it may be pointed out that in the сош- 
panies’ opinion, cables could be cut in deep water practically as easily as 
in shallow water, and that the safest position for submarine cables is to 
lay them along trade routes where men-of-war would have to be stationed 
in time of disturbance, and that communication should be opened with 
every place by as many different routes as possible. | : 

As to the suggested purchase of the submarine cables, it ‘may be 
remarked that cables in moderate depths can now be repaired with com- 
parative ease, and long lengthe of new cable are from time to time inserted 
where required, so that a large proportion of the companies’ lines are now 
in practically as good a condition as when they were originally laid. 

A great point was made by all the speakers of the fact that immediately 
competition vii the Pacific was definitely agreed upon by the British 
Government the companies proposed to lay the Australia-Cape-Grest 
Britain cables without subsidy, and at the same time reduce the tariff, 
although they had previously asked for subsidies. The facts are as 


follows :— 


A subsidy of £20,000 per annum for 20 years was asked for for an all- 
Britieh cable between South Africa and Great Britain, and this condition 
has never been withdrawn, but the company was quite willing to lay а 
commercial line vid St. Vincent without subsidy, and this has been done, 
and the Government has acknowledged the justice of a subsidy for an all. 
British cable by agreeing to give £4,5C0 per annum for 20 years for a 
portion of the all-British cable to be laid between Sierra Leone ani 
Ascension, 

For the cable between South Africa and Australia a subsidy of £5,000 
per annum was required for connecting the British islands of Roriguez 
and Cocos, together with a continuation of the Australian duplicate 
9 of £32,400 for 10 yeara, this latter being equal to £18,577 f.r 

years. | | 

This proposal was made more than three years ago, but owing to the 
large increase of Australian business, almost entirely due to gold specu- 
lation in Western Australia, the companies now find themselves in a much 
stronger financial position than was anticipated, and are, therefore, able to 
undertake the large expenditure of £1,750,000 unaided by Government, 
1 they were not in a position to do at the time the original offer was 
made. 


CORRESPONDENCE. 


— — 
LONG DISTANCE TRANSMISSION OF POWER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The President of the Institution of Electrical 
Engineers has taken the trouble to write two letters in one 
number of your journal in support of statements which he 
made when discussing & Paper by an ordinary member, read 
at the Institution. If these criticisms be erroneous, and if the 
member dislikes to take part in a controversy of а personal 
character, yet even then the rules of courtesy demand that 
he should take some notice of the honour bestowed on his 
work by the criticisms of one occupying so prominent а 
position. | 

With these preliminary observations I will with your 
permission, make a few impersonal remarks regarding a Pap?r 
on electric power transmission lately read by me before the 
Institution of Electrical Engineers. 

1. If anyone imagines that he cannot get a worse efficiency 
than 50 per cent. in a transmission line, let him try it (it is 
easily tried in the laboratory), and he will find that he can 
get any efficiency between 0 and 100 per cent. u 

If he prefers to think it out, and gets puzzled by not noticing 
that the speed of the motor at the receiving end can be 
reduced to any amount by increasing the mechanical resist- 
ance, let him consider the case where incandescent lamps are 
used instead of a motor. Let him use 400-volt lamps, and 
so many in parallel as to give 200 amperes. Then, if the 
generator delivers 1,000 volts to the line, and if the line has 
8 ohms resistance, he will have no difficulty in realising that 
the efficiency of transmission is only 40 per cent. In no sense 
is it true that the efficiency cannot be less than 50 per cent. 

2. On looking at Table II. of my Paper referred to above, 
and using 0:12 efficiency, it will be seen that 8:27 н.р, must 
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be generated for every horse power delivered at the end of a 
booster line of two sections, and 2°88 н.р. must be delivered 
at the end of the first section. It will also be seen in the 
table that the copper in the two sections together is 0:504 tons, 
and it is 0:974 tons for the first section, at the end of which 
section 2°88 н.р. is delivered with an efficiency 0:8464. 

Now, if anyone, when attempting to prove my tables wrong, 
should be so careless as not to notice these facts, and if in 
consequence he were to assume that the weight of copper in the 
first section was only half of that in the two sections, and 
that only 1 н.р. instead of 2:88 н.р. was delivered at the end 
of that first section, he would inevitably be led to the erroneous 
conclusion that, * with the very same conductor and same 
generator voltage he could “deliver the same power with 
an efficiency of 0:6586 or more" (in fact, 0:67), „through 
that section." But the tables given in my Paper would be 
none the worse for his criticisms. 

8. The advantages of the booster method become most 
important only in special cases of unlimited cheap power, 
long distance, and no excessive voltage. I have no desire 
that everyone shall adopt the methods that I adopt for 
planning transmission schemes; and I do not propo:e at 
present io explain any further the methods which I adopt in 
special cases in practice. 

I have to-day departed from my rule of refusing to take notice 
of imperfectly-considered criticisms. I have done so only in 
deference to the prominence of the position held by Prof. Perry. 
But whilst I shall decline in future as I have done in the 
past to waste my time and your space in useless personal con- 
troversy, I shall at all times be pleased to acknowledge in your 
journal any real error in my work that your correspondents 
may point out. The tables published in my Paper before the 
Institution of Electrical Engineers have been checked by four 
computers, and you may rest assured that they are correct.— 
Yours, &с., Оковсе Fores. 

Westminster, June 5, 1900. 


ELECTRIC BOATS FOR.THE THAMES. 
TO THE EDITOR OF THE RLECTRICIAN. 


Sm: Your note in the current issue puts many points in 
favour of an electric passenger service in а definite manner, 
and should help to gain financial support for such a scheme. 
I would like to supplement what you say by a few aotual 
figures based on results obtained with the Callow-Eck system 
of electric launches. 

For a service on the Thames between Greenwich and Bat- 
tersea, at five-minute intervals, in large and safe boats, the 
cost per passenger mile, including all charges (i. e., rents, 
salaries, depreciation, and maintenance, as well as generating 
and navigating expenses), allowing for the boats to be on the 
average only one-fifth full, would be 0-16d., so that for a 
penny fare either way from London Bridge passengers could 
be carried at a profit provided: there were no pier dues. 
Taken that the boats were only one-fifth full on the average, 
such a service would produce over 10 per cent. on its capital, 
or if this wera divided into a secured debenture and ordinary 
shares the latter would receive over 15 per cent. The problem 
is, therefore, quite in the region of practical economics, and 
will, I trust, be put into working long before the London 
County Council get powers to establish a river service.— 
Yours, &., ` Justus Еск, M.A., M. I. E. E. 

London, S. W., June 6. 


LEGAL INTELLIGENCE. 


— f алы 


Crow (District Surveyor) v. Whitechapel District Board 
of Works. 


At Thames (London) Police Court last week, tbe magistrate, Mr. 
Dickinson, delivered judgment in a summons by Mr. Arthur Crow, district 
surveyor, against the Whitechapel Board of Works, for executing certain 
work. in Great Prescott-street, without serving a building notice, in 
accordance with the London Building Act. It appeared that the board 
have been engaged laying electric lighting cables and inspection chambera 
under the footway. The chambers were brick built, with iron joists for 
the roof, and no notice had been given of these works. The chambers 
were provided to facilitate handling the cables in case of necessity without 
dis'urbing the paving. 


: f 

Mr. DICKINSON said it was a summons taken out by the district 
surveyor against the Board of Works, for not having given him (the 
district surveyor) notice before certain works, viz., the construction of 
boxes or chambers under the street for the purposes of electric 
lighting were begun. For the defence, it was contended that it 
was not necessary to give such notice, first, because the London 
Building Act, 1894, did not apply, the boxes being constructed 
under the provisions of the Electric Lighting Orders Confirmation 
Act, 1892, a special Act which was not consistent with the general Act, 
and therefore overrode it; and, secondly, because even if the general Act 
did govern it, those boxes were not “ buildings, structures, or works ”. 
within its meaning. By sec. 72 of the London Building Act, 1894, it was 
enacted that any construction under any public way should be constructed 
in such manner as might be approved by the district surveyor ; and hy: 
sec. 145 where any “ building, or structure, or work," was about to b) 
begun, a building notice re:pecting it must be served on the district 
surveyor. In the 1892 Act the clauses relied on by the defence were clausea 
11 and 12. Clause 11 gave power to undertakers (i. c., the Whitechapel . 
Board of Works) to “construct” boxes in the streets. The third 
paragraph of that clause enacted that every such box should be 
constructed in such manner as not to be а source of danger by reascn 
of inequality of surface (i. e., to the public using the street), or othe:- 
wise. Who was to bs the judge whether there was any such danger? 
Probably not the undertakera themselves, but the duly appointed officer 
under the Building Act, whose duties were imposed by sec. 72 of that 
Act. Clause 12 required a notice of the works, with plan, to be served on 
the Postmaster-General and also upon the London County Council: on 
the Postmaster-General on account of the exigencies of the Post Office, 
and on the London County Council because if the street was repairable by 
them the other provisions of the section should, with the necessary modi- 
fications, apply to them in like manner as to the Postmaster-General. It . 
appeared to him (the learned magistrate) that the 12th clause only 
dealt with the notices to be given to the Postmaster.General and 
the County Council for the purposes he had mentioned, and 
had nothing to do with the notice required to be given to the dis- 
trict surveyor where any structure was to be made under any public 
way, that be might look after and guard the safety of the public using. 
the way. It was asked,“ Why give notice to the district surveyor ?" who 
“had nothing to do with the streets." The answer to that was the 72nd, 
section of the Act. The priaciple which had to guide him in coming to 
а decision on that point was, Is there ip. in the special Act of 1832 
so inconsistent with the general Act of 1894 that they cannot stand, 
together? If such inconsistency did exist the provisio 1з of the special Act, 
must override those of the general Act, and it had teen held in the “City, 
and South London Railway Co. т. London County Council," and ‘ London 
County Council v. School Board for London," that such inconsistency did. 
exist. But if the provisions of the two Acts were reconciliable, the cases 
of Uckfield Rural Council v. Crowborough District Water Co., and more 
recently the “ London County Council v. the Wandsworth and. Putney Gas 
Co." decided on April 2, 1900, show that the provisions of the general Act 
must prevail Ie was unable to see any inconsistency there. The under. 
takers, who were by statute given powera for interfering with the streets, 
had to give notices (for certain purposes) to the Postmaster-General and to 
the County Council, but that liability was quite consistent with an 
obligation to give notice to the district surveyor (as they would have had 
to do had they been doing any similar work not under any statutory 
powers) in order that he might see that the work was properly done for the 
public safety. Further, upon tbe question of whether the Building 
Act applied, it was important to look at sec. 201, the exemption 
clause, which did not include electric lighting, though it specially, 
mentioned railway, dock, and gas companies; but there was a section 
(203) which did specially mention electric supply companies, and exempted. 
certain buildiogs (those boxes or chambers not being amongst the 
number) from the general provisions of ceriain parts of the Act, 
the inference to bs drawn therefrom being that the other buildings of 
such companies were to be subject to the provisions of the Act. Upen 
the second point, whether those boxes or chambers, which were admittedly 
of varying size, were buildings or structures or works" within the 
meaning of the 145th section, he was of opinion that they were. 
They were the artificial work of man, excavated, and then specially 
constructed with bri:ks and mortar, and used for a definite purpose. 
He could see no reason why the terms should not apply to buildings: 
below as well as on the surface of the ground, which, indeed, wai 
the view expressed by the judges in Thompson +. Sunderland Gas 
Co." He found that in the case of The Mayor and Corporation of Tun- 
bridge Wells v. Baird," Lord Halsbury, Lord Herschell, and Lord 
M'Naughton spoke of a convenience which the Corporation had made ia 
one of the streets, sunk to a depth of 9ft., and lighted by skylights on a 
level with the surface of the street, as “a building, the erection of which. 
is complained of," * construction of this underground chamber," &c. Asa 
matter of fact and of law, then, he found that those boxes or cnambers 
came within the 145th section. He, therefore, imposed a nominal penalty. 
of 1s., and £10. 10s. costs, and agreed to state a case. 


à 1 

Sanding Tramway Tracks. —Au appeal was heard on Tuesday 
and Wednesday, in the Queen's Bench Division, Dublin, from the 
finding of Mr. Swifte, divisional police magistrate, in Deceniber last: 
(see The Electrician, Vol. LXIV., pp. 89, 200 and 271), as to the party 
liable for the sanding of шка tracks in the case where ап electric 
line is in operation. It will be seen that Mr. Swifte's decision 
involved the Dublin United Tramways Co. in this liability. The‘appeal’ 
was brought to set aside this decision. After the hearing of arguments 


' the Court, consisting of the Lord Chief Baron, Mr. Justice Andrewa, 


Mr. Justice Madden, and Mr. Justice Boyd, reserved judgment, 
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GLASGOW TRAMWAY TENDERS. 


( By Telegraph.) 
[FROM OUR OWN CORRESPONDENT.] 
GLAsaow, Thursday, June 7. 


At а meeting of the Glasgow Town Council to-day (Thursday) the 
Tramway committee recommended that as the electric car equipments did 
not comply with the specifications, the offer of Messrs. Dick, Kerr & Co. 
for additional car equipments be cancelled, and that additional car equip- 
ments be advertised for. 

Mr. PATON moved the approval of the minute and Mr. OATTS 
seconded. · 

Bailie KING moved that the minute be taken back for re-consideration. 
He narrated the negotiations with Meesrs. Dick, Kerr & C». and the 
Westinghouse Co. in regard to their respective offera for car equip- 
mente, and alleged that a preference had been shown by Mr. Young, 
the ma r, for the Westinghouse Co. If it was desired to give this 
order to the Westinghouse Co. let it he done openly. He was satisfied 
that great damage was being done by the action of the Corporation in this 
matter. He had noticed in American and other pavers that on this subject 
the Glasgow Corporation tram waysdepartment was quoted as against Glasgow 
manufacturers He did not know that their experience of American work 
was such as to cause them to show this preference. The American engines 
at Spriogburn were causing great anxiety to the men working them. 
He might aleo remind the Council that the American firms received a 
former orce* because they were the lower t, and now they were to receive 
another order because they were the highest, so that there was evidently 
a desire to give a preference to the American firm. In fact, he believed 
the real complaint against Dick, Kerr and Co. was that they had rubbed 
Mr. Young the wrong way. 

Bailie W. F. ANDERSON said after the remarks of Bailie King he 
wished a categorical answer to two questions: Were the Westinghouse 
Co. permitted to amend their offer after the contracts were opened? Did 
the Westinghouse Co. get an order for &o many car equipmente, and, did 
8 Council pass ап order for one kind of car equipments to Dick, Kerr 
and Co. ? 

The DEPUTY-CLERK (Mr. Monro) read the minute of the Tramway 
committee of Feb. 20, which stated that car equipments were ordered 
from ЗЕ firms, опе order being for 100 car equipments from Dick, Kerr 
and Co. ' 

Mr. PATON said he thought the matter had been settled, because it 
had received & great deal of consideration in committee, and they 
came to & conclusion in which everybody was satisfied, with the 
exception of Bailie King. The motor was probably, with the ex- 
ception of the engines, about the most important thing in con- 
nection with the working of the cars. There was no question in this 
matter of America veraus England, because he believed that both the 
companies concerned had sharebollers in England. In connection with 
the Springburn route they got motors from the British Westinghouse Co., 
and these were tested by Mr. Young and found thoroughly satisfactory, 
and they were working on the Springburn route at the present moment. 
Motors were also got from Dick, Kerr and Co., and were reported to be 
unsatisfactory. In the present case a large order for motora had to be 
placed, and the question em» to be where they were to get the best 
motors for the work. They got offers from the Westinghouse Co. and 
from Dick, Kerr and Co. Mr. Ycung reported that there was no difficulty in 
accepting the Westinghouse Co.'s motors, simply because they had tried 
and tested them in every way and found them to be eatisfactory. He 
hoped no one would be led away by Bailie King’s talk about prejudice on 
the part o^ theirc«fficers. He ated simply cn public grounds, and his 
desire was to do the best in the public interest, and he could say that as defi- 
nitely for Mr. Young. Mr. Paton then read a long report by Mr. Young dealing 
with the respective motors of the Westinghouse Co. and Dick, Kerr and Co., 
and proceeded to say that it was not until Bailie King came into the field, 
and gossip got about outside of the committee through Bailie King, that 
Dick, Kerr and Co. declined to proceed with an arrangement which they 
had previously agreed to. 

The LORD PROVOST said Mr. Paton was not in order in attributing 
motives to a colleague. 

Mr. PATON said he believed he had stated the facts. He had the 
authority of Mr. Young for saying that the representative of Dick, Kerr 
&nd Co. agreed to supply six motors. It was about this time that Bailie 
King began to take a great interest in the matter, and very shortly after- 
wards Dick, Kerr and Co. withdrew the offer to supply these six motors. 
The committee next got Dick, Kerr and Co. to supply them with draw- 
ings, and after a good deal of trouble they got these drawings, and had a 
report from their three engineers agreeing that the drawings submitted 
would not do the kind of work they were required to do, and, he asked, was 
it fair and reasonable to accept offers for motors that would place them in 
& position that might mean disaster. He hoped the Council would do 
nothing of the kind ; that they would depart from the contract for these 
100 motors, and re-advertise, when Meesrs. Dick, Kerr and Co. might have 
an opportunity of again offering. 

Bailie W. F. ANDERSON asked if it was the case that the Westinghouse 
Co. were allowed to amend their offer. 

Mr. PATON said it was not the case. 

Bailie KING said it was not the case that Мегғвга, Dick, Kerr and Co. 
offered to supply six motors. 

Mr. PATON : I have given you my authority. 

Bailie D. M. STEVENSON asked Bailie King to withdraw his amend- 
ment. He had fought very well for Messrs. Dick, Kerr and Co, and he 
should withdraw. 

Bailie King then withdrew his amendment. 

Another question of contract arose on the minute of the Tramway 
gommittee recommending that the offer of Messre. John Green and Co, for 


the brickwork of the Pinkston power station should be accepted. The 
price was £56,835. 12s. 2d. 

Mr. PATON moved the approval of the minute. 

Mr. WILSON BUCHANAN took exception to this minute. This offer 
had been accepted irregularly. The offers for this work should have been 
received by 5 o'clock on May 21. They were opened at 11 o'clock on 
May 22, and thre» hours later—or 21 houra after the time specified — 
this offer was received. 

Mr. PATON said that Mr. Buchanan agreed in committee to allow the 
decision to be unanimous, and he appealed to him in the public interest 
not to raise the question. 

Mr. BUCHANAN declined. They received tenders, the lowest of 
which was £61,000; yet this tender, which came in 21 hours late, was 
accepted. It was not in the public interest that this method of doing 
business should be fullowed by the Corporation. 

Treasurer MURRAY asked if it was competent for Mr. Buchanan, who 
was present at this meeting, to raiss this question if the minute was correct. 

The LORD PROVOST said Mr. Buchanan was challenging the accuracy 
of the minute. 

Mr. FORSYTH asked if it was true that this contract was accepted 
21 hours after tho time specified. 

Mr. PATON said it was opened about two or three hours after the other 
offers. : 

Mr. STEWART moved that the matter be remitted back. Mr. 
MAXWELL, in seconding, said a gross irregularity had been committed. 
They had a number of honourable contractors, and if it got abroad amongst 
them that such actions were possible in the Corporation they could hardly 
expect the respect they ought to have. 

Treasurer MURRAY admitted an irregularity had taken place, but as a 
proteet he would vote for the minutes. 

Mr. HUGH ALEXANDER said as а member of the committee he was 
not ashamed of the action of the committee. He admitted the tenders 
were to be in at 5 o'clock on the Tuesday, but on the Wednesday tbere 
had been a continuous meeting of the Tramway committee for more than 
two hours and not а single member objected to the opening of the con- - 
tract. He contended ths committee were justified in opening and 
accepting the offer. | 

Mr. PATON admitted an irregularity hai been committed. The com- 
mittee had been sitting continuously from 11 o'clock till 2 o'clock, and 
when this tender came before them, about 2 o'clock, the committee 
agreed toits being opened. It was from a first-class man, and it was found 
to be £4,165 less than the next offer. Had it been a matter connected 
with their own private business not one of them would have considered it 
dishonourable to accept it. He could, however, assure the Council that 
the committee would in future be more careful. 

Mr. Stewart withdrew his amendment, and the minutes were then 


agreed to. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— lc 


Blackburn.—The first annual report of the Blackburn tramways 
since their municipalisation shows a net loss of £41,500. Upon one- 
half of the line electric traction has been substituted for steam. 
The deficiency is mainly due to the reduction in fares, increase in 
wages, and the increased cost of coal. 


Bootle.—The electric tramway service on the Stanley-road route 
commenced running on the 27th ult. There is an outstanding dis- 
pute between the Corporations of Bootle and Liverpool in regard to 
the tramways now betore the Board of Trade. 


Buenos Ayres.—It is announced that the City Council, who 
some time back granted a conceseion for the working of an electric 
tramway down the extensive Calle Cordoba— which line is already 
working—has lately given permiesion to a company using horse 
traction to run their cars over the electric lines. The mayor bas, 
however, vetoed this latter permission, and a project is before the 
Buenos Ayres Congress to abolish the City Council, whose action in 
connection with electrical enterprises has proved mischievous and 
retrograde, 


Clevedon.—The Council are about to advertise for tenders for 
public lighting for one, two, or three years. 


Colchester.—The Corporation have resolved to apply for a tram- 
way provisional order. A scheme for wiring premises on the easy 
payment system has been prepared by the Electric Light committee. 
The chairman (Councillor Barritt) stated that intending consumers 
are to have the services of the borough electrical engineer, who will 
inspect the premises and prepare specifications for wiring and fitting. 
Tenders are then to be obtained from local tradesmen and submitted 
ќо the consumer. The work will be executed under the supervision 
of the electrical engineer, and a small charge of £1 on the first £10 
outlay, and 10s. for every £10 or fraction of £10 afterwards will be 
made. The consumer will pay 10 per cent. of the total cost on com- 
pletion of the installation, and the balance by 20 equal quarterly 
perunt The Electric Light committee anticipate a large demand 
or current during the coming winter. 


Cradley Heath.—The electric tramway now being constructed 
by the British Electric Traction Co. connecting Cradley Heath, Old 
Hill and Dudley, will be opened for traffic about the middle of July. 
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Dewabury.—The Corporation bas notified the Yorkshire Electric 
Power Co. that they will not be prepared to take supply of elec- 
tricity in bulk under the company's power scheme for the manu- 
facturing portion of the West Riding. 


Dudley.—The Tramway and Electric Lighting Committee recom- 
mend the free wiring of all consumers! premises and the borrowin 
of £10,000 for this purpose. Farther, that customers be cha 
6d. per unit for the first two hours and 144. afterwards, or 5d. per 
unit throughout, at their оро. Meter rents to be abolished. It 
is proposed to light the Town Hall buildings electrically and to 
purchase from the British Westinghonse Co., for £1,360, the engine 
and dynamos at present hired by the Corporation. 


Durham.—The British Electric Traction Co. have notified the 
City Council of their intention to apply for powers to construct 
electric tramways in the district. 


Ealing.—Sanction is being sought for a loan of £10,000 for 
electric lighting extensions. The Dis‘rict Council has resolved that 
all applicants for a supply of electric current beyond 60ft. from the 
mains shall be called upon to pay the cost of connections at the rate 
of 6 per cent. per annum upon the additional outlay involved. 


Edinburgh.—An unsuccessful attempt was made by treasurer 
Cranston, on Tuesday, to induce the Corporation to rescind the 
resolution pas:ed at the previous meeting fixing the charge for 
electric current for next year at 3jd. per unit. 


Electrical Enterprise in Italy.—The city of Genoa is now well 
supplied with electric tramways. During 1899, 6,417 metres of line 
were laid, bringing the total up to 49,383 metres, over which 61 cars 
run daily. There are, in addition, the funicular railwaye, these lines 
together carrying in 1899 over 14,500,000 engers. Electric lines 
are now open from Genoa to Nervi and on to Pegli. An extensive 
range of customs and bonded warehouses is being erected at Genoa 
by an Anglo-Italian joint-etock company, the first block of buildings 
being estimated to cost £225,000. Seven electric lifts have already 
been supplied by a Milan firm, and the electric light and power 
generating plant and nine electric cranes by Messrs. Siemens and 
Halske, of Berlin. 

At the great ironworks and shipbuilding yards of Messrs. G. 
Ansaldo and Co., of Cornigliano and Sestri Ponente, some of the 
largest tools in the world have been erected, and are mainly driven 
by electric power. At this company’s steel works, also at Cornigliano, 
plant is being put down for the construction of electric machinery, 
apparatus and accessories of every kind, and a large electrici'y 
generating station has been equipped to provide power for lighting 
and driving the company's extensive works and yards in this district. 
This firm 1s one of the most enterprising in Italy. 

At Spezzia, public and private lighting was inaugurated ia 
September last, and is making good progres: 


Fenton (Staffs.).—The cost of erecting and equipping electricity 
works by the Council is considered to be too great to justify the 
establishment of an undertaking of this character for the pre ent. 
The Council obtained its provisional order in 1899. 


Freiburg (Baden).—This town is to be electrically lighted. 
Messrs. Siemens and Halske, of Berlin, have secured the contract 
for the erection and equipment of electricity works. 


Glasgow. The gross receipts of tke Corporation tramways 
department during the year ended May 31 amounted to 
£464,763. 13. 4d., compared with £433,128. Os. 6d. in the pre- 
ceding year, an increase of £31,635. 123. 10d. 

Grimsby.—The electricity works in this town are approaching 
completion. It has been decided to fix the charge for current at 51. 
per unit for private consumers. Prof. A. B. W. Kennedy has been 
asked to pre specifications for the additional plant required to 
supply the deman of the local tramways company, who are taking 
current from the Corporation mains. 


Halifax. —In the statement submitted by the Finance committee 
at the Council meeting on Wednesday, the profit on the working of 
the electricity department for the past year was put at £5,489, and 
on the tramways £3,117. 

Hampstead (London).—For some time past there has been 
friction between the Vestry and Messra W. Т. Glover and Co. on 
the question of liability for 1naking good certain cables which were 
laid about five years ago, and which have proved defective, A satis- 
factory arrangement has been come to between the parties, and a 
recommendation made by the Lighting committee that an offer from 
Messrs. Glover and Co. should be accepted has been approved. 


. Hereford.— The report of the Electric Lighting committee just 
issued states that the net loss for the past quarter on the electricity 
undertaking was £36. The demand for current is growing at so 
Fatisfactory a rate that further plant will be required to meet next 
winters load. The undertaking has in no way suffered by the 
competition of the electricity department. 

Howth and Sutton (Dublin).—The clerk of works of the North 
Dublin Rural Council (Mr. Morris) has been instructed to submit 
estimates for lighting the district by electricity, gas, or oil. 


Hunstanton.—The Council will apply for & provisional order, 
and a special meeting is to be held in Augu:t for passing a formal 
resolution. 


Lecture.— Prof. O. J. Lodge delivered a lecture on “ Electrical 
Vibrations" on Saturday last, at Univeraity College, Liverpool. 
The lecture was illastrated by a number of interesting experiments. 

Leeds. — The York-read section of the electric tramway was 
opened on Wednesday. 


Leith.—A report on the proposed extension of the electric light 
mains to Newhaven and Trinity has been prepared by the late burgh 
electrical engineer (Mr. W. A. Bryson). It is estimated that the 
income from public lighting aud 40 private consumers in the district 
would amount to £700 per annum. The sinking fund and interest 
on the capital expenditure (£10,687. 4s. 3d.) would be £748. An 
alternative shorter route for the mains ia set out, involving a present 
expenditure of £5,495 and an estimated revenue of £400. Mr. Bryson 
concludes his report as follows: “ As there seems to be a feeling in 
the minds of several members of the Electric Light committee that 
I have deceived or misled them regarding the capacity of the cables 
throughout the burgh, I would respectfully point out that my in- 
structions were to lay down an installation, including engines, boilers, 
dynamos, mains, &c., for 19,000 8 c.p. m which is practically the 
scheme accepted by you in Prof. A. B. W. Kennedy's report. Ithink 
it must be patent on reflection that it is rather too much to expect 
that the feeders designed for 12,000 8 c p. lamps can carry 20,000 
8 c.p. lamps, which is our present satisfactory condition." 

Bailie Manclark reported on Tuesday that the number of customers 
of the electricity department had increased from 76 in May, 1899, to 
210, with a total equivalent of 18,088 8 c.p. lamps. The income for 
the 10] months of last year amounted to £3,370, and the working 
costs to £2,348, showing a gross profit of £1,071. Interest and sink- 
ing fund amounted to £1,721, which left & net deficit of £649, to 
cover which £1,000 was borrowed from the Burgh General Assess- 
menta, and ot this £350 bad been carried forward. Included in the 
£1,721 was a sum of £601, repaid to the Public Works Loan Board. 
Adding this to the £350 they hal a total of £954, and taking this 
from the £1,000 borrowed from the General Assessments they had a 
deficit of £45 for the first 10 months' running. The statement showed 
that they were on the right lines, and he thought that before twelve 
months were up they would have a surplus on hand. 


Light Railways.—The Light Railway Commissioners held an 
inquiry at Manustield, last week, into the application of the Mansfield 
and District Light Railway Syndicate for power to construct an elec- 
tric tramway between Sutton-in-Ashfield, Mansfield, and Mansfield 
Woodhouse. It was stated that the promoters had agreed not to use 
or take electricity for use on the line except from the mains of the 
Mansfield Corporation supposing that Corporation were able and 
willing to give such supply, and in the event of the Councils of 
Sutton and Mansfield Woodhouse having powers to generate and 
supply electric current, the current required for working the tram- 
ways in these parishes should be supplied by the respective Councils. 
The syndicate further undertake to attach overhead wires to 
buildings along the route of their line should the Mansfield Corpora- 
tion so require, The Corporation has power to purchase such of the 
tramways as lies within the borough of Mansfield after 30 years, and 
in the event of the Sutton and Mansfield Woodhouse Councils not 
desiring to purcba*e the syndicate will retain powers to rnn over the 
Mansfield lines in the event of the Corporation exercising their option 
of purchase, the purchase price to be 10 per cent. on the capital outlay. 
The total cost of the line was estimated at £77,533. Mr. C. H 
Gadsby gave evidence that the curves and gradients on the line were 
easy, and no engineering difficulties were likely to be met with. The 
trolley system could, he said, be successfully applied in the Mansfield 
district. Mr. J. Н. White, deputy town clerk of Mansfield, said the 
Council had obtained a provisional order, and intended to construct 
electricity works in Mansfield as soon as they knew the grant that 
would be required. Other representatives of the local authorities 
gave evidence in support of the scheme. The Earl of Jersey, who 
presided at the inquiry, notified that the Commissioners would recom- 
mend the Board of Trade to grant the application subject to a slight 
amendment in the clauses. | 

The Glossop Town Council have been asked to favour a scheme for 
the construction of a light electric railway between Glossop, Hyde 
and Stalybridge. 

The Crewe Town Council have decided to apply for an order to 
construct a light (electric) railway in Crewe and district. The 
Cheshire County Council and the Nantwich Rural Council have been 
asked to sanction the scheme. 

Ald. A. Thomas has resigned his position on the Swansea Electric 
and Tramways committee in order to oppose the Corporation light 
railway scheme at the forthcoming inquiry. 

Malton.—In the electric lighting provisional order for the 
Malion district the promoters had provided for the erection of 
5 works outside the district, and the opposition of the 

istrict Council to the order was caused by this proviso. The 
promoters have agreed to erect the works within the district and 
the opposition of the Council has now been withdrawn. 


* 
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Manchester.—4As the outcome of the debate at the Corperation 
meetiog last week on the position of the electricity department, the 
Electricity committee have appointed a sub-committee, consisting of 
Ald. Doyle and Councillora Batty, Bowes, Boyle, Dr. Bishop, Lambert 
and Phythian, to inquire into and report upon the entire administra- 
tion of the department. 


Manila.—It is reported that the electric lighting of this town, 
which is conducted by a Spanish joint stock undertaking, is carried 
out on first-class lines. Considerable extensions to the plant are 
now being put down. and Man'la will shortly be one of the best 
lighted towns in the East. The telephone service is also in Spaa'sh 
hands, and is, it is stated, admirably conducted. According to all 
reports splendid opportunities for the employment of capital and 
talent offers at Manilla and other parts of the Philippines. 


Monte Video.—We dealt recently with the proposals before the 
local authorities in Monte Video for the conversion of the horse 
tramways into electric lines. The Monte Video Times states that 
these negotiations have fallen through. | 


Middleton.—The Corporation and the British Electric Traction 
Co. have come to terms as to the supply of electric energy by the 
Corporation for driving the company’s tramways now being laid 
between Chadderton and Manchester, vià Middleton. 


Municipal Corporations’ Associations.—An important gather- 
ing of the Association of Municipal Corporations was held in the 
Royal University Buildings, Dublin, on Saturday last, at which a 
very large number of English and Scotch municipal representatives 
were present, including the Lord Mayors of Dublin, Vork, Man- 
chester, Belfast and Cork; Sir J. Savory, M.P., ex-Lord. Mayor of 
London ; and the Mayors of many of the priucipal towns in the 
kingdom. After the Lord Mayor of Dublin fad introduced the pro- 
ceedings Sir Albert Rollit, M.P., President of the Association, 
took the chair, He gave a general review of the proceedings before 
Parliament, which chiefly affected municipal bodies, after which 
a series of resolutions were submitted. The first dealt with the 
expediency of shortening the procedure and curtailing expense in 
connection with the promotion of municipal private bill legislation 
in Parliament, and this resolution was unanimously adopted. The. 
Town Clerk of Huddersfield moved the following resolution in 
connection with municipal tramway enterprise :— 

That in the opinion of this Association it is expedient that the Tram- 
ways Act, 1870, be amended so as to empower the Board of Trade, on the 
application of local authorities, to settle and make provisional orders for 
the construction and working of tramways beyond the districts of such 
authorities, provided that such tramways will form a connection with any 
tramways of such local authorities within or beyond their districts. 

The President, speaking to this resolution, said the present House 
of Commons was by no means a favourable one to the rights of 
municipalities, who were not going to have their rights, whether in 
reference to electric light, electric power, tramways, or telephone:, 
restricted simply and solely within the limits of their boundaries 
If the community were in favour of the extension of the limits, who 
were so well able to determine what was for the interests of the 
community as the people who lived in that community, and when 
the assent and the consent of the surrounding districts were received 
why should Parliament interfere ?—The resolution was adopted. 

A resolution urging the promotion of legislation to carry out the 
recommendations in the report of the Water Gas committee of 1899 
was then adopted. 

Resolutions on the subject of the easier acquisition of land by local 
authorities, the simplification of the law relating to the creation and 
issue of stock, and for the amendment and consolidation of the 
Public Health Acts having been approved, 

The PrrsipDENT moved— 

1. That enterprises which have hitherto been entrusted by Parliament 
to municipal corporations, such as gas, water, tramway, electric lighting 
and power, market», docks, piers, and other similar undertakings, have 
been managed efficiently and economically, and fur the general benefit of 
the inhabitants of the localities, and any abridgment or interference with 
such powers would, in the opinion of this meeting, be a misfortune to the 
communities severed by such undertakings and a retrogade step in the 
p' ineiples of local self-government. 

3. That municipal corporations cannot exercise any trading or other 
powers beyond those authorised by the general ог lo:al Act» That it is 
inexpedient to fix a limit tothe powers to be granted in future to muni- 
cipal corporations, and that each case should be dealt with on its own 
merits. 

4. That having regard to the fact that the town council is a repre:en- 
tative body, and that manufacturers and traders are members of such 
council, or are fully represented thereon, there is no fear that any undue 
interference with th» trading interests of any town will be proposed or 
carried out. 

The Lord Mayor of Dublin proposed as au addition— 

“That any legialation which imperils the principle contained in the forc- 
going re:olution be opposed by the association." 

He thought that in view of the unfriendly attitude of the House of 
Commons it would be well to have the proposed rider added to the 
resolutions. The resolutions were adopted with the addition of the 
suggested rider, | N 


Nice. — Electric tram ways have now been substituted for the old 
horse- driven cars throughout the tramway service in Nice, the work 
being carried out by the Thomson-Houston Co. The tram lines 
have been extended to Villefranche, and will ultimately be extended 
to Monte Carlo. While the trolley wires for the electric tramways 
are run overhead on the greater portion of the system, the importance 
of the main Avenue de la Gare and some other of the main thorough- 
fares traversed by the huge cars which form a feature of the flower 
carnival has necessitated the placing of the tramway wires under- 
ground. The importance of the Nice carnival from a commercial 
point of view has been held to justify the munisipal authorities in 
impo-ing conditions upon the tramway company calling for thi: 
modification of the overhead ev:tem. 

The electric tramway at Cannes, in the same district, has been 
extended to Antibes and also to Vallauris by a branch at Golfe Juan, 
The venture has proved a considerable pecuniary success, notwith- 
standing that the company has had to hand over to the Stats £2,609 
to enab'e the authcriliés to overcome the interruption to the telephone 
system caused by the overhead trolley lines. | 


Pemberton.—Mr. James Ashurst, chairman of the Electric Light- 
ing and Tramways committee of the Town Council stated at a 
meeting of his constituents that the Council would shortiy be:ome 
owners of the tramway lines, and unless the company now working 
them agreed to substitute electricity for their horse-driven cars no 
renewal of their lease would be granted. He strongly recommended 
the adoption of electric lighting, for which the Council has recently 
obtained a provisional oder. Не hoped that “free wiring com: 

nies would be permitted to come into the district апі wire 

uildings for the electric light, or that а lozal company would be 
formed to carry out this part of the work." 

Pietermaritzburg (Natal).—4A bill before the Natal Parliament, 
introduced by the Corpo ation of this town, seeks power to construct 
electric tramways within the borough at an estimated cost of 
£15,000. 5 

St. Helens.—The Parr-Derbyshire Hill electric tramway route 
was officially inspected on behalf of the Board of Trade on 
Wednesday. | 


Shoreditch (London).—It is fifteen months since the London 
County Couacil were requested to grant a loan of £67,783 for the 
Hoxton generating station of the Vestry, and the local members of 
the Council are to be invited to exert their influence in facilitating 
the granting of the lcan. 


South Africa.— Messre. Siemens Bros. and Co. (L'd.) have already 
shipped 1,000 iron poles to ba used in the re-srection of lant line: 
damaged during recent hostilities. | 


Southampton.—Sanction has been obtained for the borrowing 
of £50,655, out of £55,020 applied for for electric lighting extensions. 

South Shields.—A proposal to increase the salary of the borough 
electrical engineer (Mr. J. A. Jeckell) from £350 to £400 per annum 
has been deferred for six months. 


Stourport.—An application by the Kidderminster and District 
Electric Lighting and Traction C». for the Council’s sanction.to a 
provisional electric lighting order has been referred to the General 
Purposes committee. 


Sunderland.—A petition has been presented to the Lighting 
committee for a reduction in the price per unit of electric current, 
and to abolish the maximum demand system of charging. 


Swansea.—The charge for current for private lighting has been 
fixed at 64. per unit for the first 14 hours’ maximum demand, aud 
2d. after. For motive power the charge for the first hours maximum 
demand will be 6d. per unit and 14d. after, or alternatively a uniform 
rate of 3d. per unit. The Electric and Tramways committee have 
also dezided to supply current on the prepayment meter system. 
Meters for Id., 6d., or Is. in the slot are to be provided, and the. 
price to be charged for current is to be fixed on such a basis as, it 
necessary, to cover the amount which would become payable to the 
National Electric Wiring C»., and also the maintenance of the meter, 
cost of collection, & . It is proposed to obtain powers to extend ths 
area of lighting to comprise the wliole of the borough. 


Tottenham.—At a special meeting of the District Council a 
motion pledging the Council to oppose the North Metropolitan 
Electric Power Supply Bill was discussed. The following resolution, 
passed by the Edmonton District Council, was submitted to the 
meeting and approved: 

With a view to the economy in the generation of electrical energy for 
power, heating and lighting purposes, this Council is prepared in the next 
session of Parliament, jointly with the other local authorities, or with the 
Middlesex County Counci!, or both, to promote a ВШ in Parliament or a- 
Provisional Order (if the object can be effected in tha? way), for the pur-. 
pose of enabling the local authoritizs in the northern and eastern portions 
of Middlesex, either jointly by themselves or with the Middlesex County. 
Council, to acquire land and generate electrical energy for the purpose of 
distributing the same in bulk, aud for other purposes in which such local 
autborities and the Middlesex County Council may have & common interes? 


A conference of representatives of Hornsey, Tottenham, Southgate, 
Wood Green, Friern Barnet, and Edmonton was held yesterday 
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(Thursday) to discuss details and to organise the opposition to the 
North Metropolitan Bill after the promotera’ case has been completed 
before the Parliamentary Committee on the 19th inst. 


Tramways in London.—The St. James’ (Westminster) Vestry 
are advised to oppose the proposal of the London County Council 
to construct tramways from the present terminus, Theobald’s-road, 
to Piccadilly-circus, on tlie ground that a tramway terminus at 
Piccadilly-circus would cause great congestion of traffic. Cambridge- 
circus (near the Palace Theatre) is suggested a3 a suitable terminus. 


Tunbridge Wells.—The Council having received a licence to 
establish a municipal telephone service a report by the Telephone 
committee, presented at Wednesday's meeting, stated that No. 5, 
Calverley-parade, had been acquired as a site for the central 
exchange. The consulting telephone engineer (Mr. A. It. Bennett) 
had informed them that he was satisfied the estimate he had sub- 
mitted was sufficient to establish a telephone service; that the 
inclusion of Crowborough, Withyham, and Mayfield within the 
Corporation area and the provision of a service for those villages and 
the subscribers resident there would necessitate an increase of £1,010; 
that the great success which had attended the Corporation's canvass 
for subscribers rendered it desirable that partial provision should 
at once be made for another 100 subscribers, the cost of 
which he estimated at another £800, making, with his original 
estimate of £7,119, a total initial expenditure of £8,929. These 
recommendations were endorsed by the committee. The area 
has been extended to as to include the parishes mentioned. The 
committee recommended the Council to authorise them, provided 
the amount of the tenders which the Couucil had given them 
authority to obtain did not materially exceed the amount of 
Mr. Bennett's estimate, to accept such tendera and proceed with the 
work without delay. The committee further recommended that 
authority to borrow £10,000 be obtained. "The report was adopted. 

Councillor Robb, in presenting the report of the Electric Lighting 
committee, said that another £10,000 would be required to meet the 
additional expenditure for electric lighting. The new chimuey at 
the electricity works was estimated to cost £2,500, the new engine 
£4,600, boiler £1,600, and £1,300 was required for development 
contingencies. The profit on lest years wcrking amounted to 
£748, 14s lOd. It was decided to consult Sir W. H. Preece, and 
meanwhile to refer the report back. 

Wigan.—The chairman of the Electric Light and Tramways com- 
mittee (Mr. Worthington) announced, on Wedne:day, that electricity 
supply would probably be available in the autumn. | 

Wood Green (London).— The Light Railway committee of the 
District Council has been re-named the Electrical committee and 
has been instructed to prepare an early report on the subject of 
electric lighting for the di:trict, 

Workhouse Lighting.— The IIouse committee of the Kidder- 
minster Guardians are considering a proposal to substitute electric 
for gas lighting at the workhouse. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading muat reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 

Shoreditch (London) Vestry require tenders for the supply of eight 
dry-back marine-type boilers, or eight water-tube boilers, with 
automatic stokers, and sundry ironwork for their new generating 
station at Whiston-street. Specification may be obtained at the office of 
the electrical engineer (Mr. C. Newton Russell) Electric Light 
Station, Coronet-street, Hoxton, N., and a copy of the specification 
may be 1 eias (but not obtained) at the offices of the consulting 
engineers (Messrs. Kincaid, Waller and Manville), 29, Great George- 
street, Westminster. Tenders to Dr. H. Mansfield Robinson, vestry 
clerk and solicitor, Town Hall, Old-street, E.C., before noon on 
19th inst. An advertisement contains further particulars. 

Dudley Corporation invite proposals for wiring premises in the 
district on the free or easy wiring system. Particulars are set out in 
an advertieement, and specification, &., may be obtained from the 
consulting engineer (Mr. Reginald P. Wilson), 66, Victoria-street, 
Westminster, S.W. Tenders to town clerk (Mr. H. C. Brettell“, 
Town Hall, Dudley, by 15th inst. 


The directors of the Highland Ratlway Co. invite tenders for 
Stores for six and twelve months from July 1. 'The company's 
requirements include telegraph instruments and fittings, telegraph 
construction material, copper and brass tubes, screws, galvanised 
steel and iron wire, &c. Further particulars are set out in an 
advertisement, and forms of tender may be obtained from the stores 
решш (Mr. C. Kennedy), Inverness — Tenders must be 
lodged with the secretary (Mr. Wm. Gowenlock), company's offices, 
Inverness, by Saturday, the inst. 


Bury Corporation invite tenders for the wiring of the Art Gallery 
and Free Library. Tenders to the town clerk (Mr. John Has'am), 
Corporation Offices, Bank street, Bury, by 18th inst. Particulars 
are given in an advertisement. 


London County Council require tenders for the supply (within 
three months of order) of about 70 arc Jamp standards for the light- 
ing of the Victoria Embankment. Further particulars are set out in 
an advertisement, and specification, &., can be obtained after 13th 
inst. at the engineer’s department, County Hall, Spring-gardens, 
S.W. Tenders to clerk (Mr. C. J. Stewart), by 10 am July 10. 

London County Council's Asylums committee invite tendera for the 
installation of electric lighting and power (except generating plant) 
and the installation of telephones, vell.tale clocks, fire alarms and 
call bells at the Horton Asylum, near Epsom, Surrey. Tenders 
to the committee, 6, Waterloo-place, S.W., by 10 am, June 16. 


Durban (Natal) Corporation require tenders for overhead equip- 
ment for about 16 miles of equivalent single track. Tenders to 
Messrs. Webster, Steel and Co., 5, East India-avenue, London, E.G, 
by June 29, ог to the town clerk of Durban by mail delivery on 
or about Monday, July 23. 

The Electric Lighting committee of the St. Mary, Newington 
(London) Vestry require tenders for the supply and laying of insulated 
electric mains, conduits, junction boxes, i Tenders to the vestry 
clerk (Mr. L. J. Dunham), Vestry Hall, Walworth, S.E., by noon 
15th inst. 

The Vestry of St. Mary Magdalene Bermondsey (London), require 
tenders for the supply and laying of insulated electric mains, conduits, 
junction boxes, &c. Tenders to Mr. Fred Ryall, vestry clerk, Town 
Hall, Bermondsey, before noon of June 18. 

Glasgow Corporation require tenders for outside coal storage and 
steel structure for coal handling, and locomotive travelling cranes 
for outside coal handling, for their Pinkston power station. "Tenders 
to the town clerk (Sir J. D. Marwick) by 5 p.m. on 21st inst. 


Kingston-upon- Thames Corporation require tenders for excavations 
and concrete foundations of boiler house extensions, &c., at the elec. 
tricity works. Tenders by 15th inst. 

Bradford Corporation require tenders for a switchboard, or for 
alterations to existing switchboard, at the Valley-road electricity 
works, Tenders to the town clerk (Mr. Frederick Stevens) by June 14. 

Stockport Gas and Electricity committee require tenders for two 
water-tube boilers for their Millgate electricity station. Tenders to 
chairman of committee by 13th inst. 

Blackpool Corporation invite tenders for the electrical equipment 
of 15 single truck tramcars. Tenders to borough electrical engineer 
(Mr. Robt. C. Quin) by 18th inst. | | 

Sutton Coldfield Corporation invite tendera for electricity generating 
plant. Tenders to town clerk before noon of June 21. 

Sutton Coldfield Corporation require tenders for the erection of 
electricity station buildings. Tenders by noon 26th inst. 

Bootle Corporation invite tenders for supply and laying of under- 
ground electric cables, erection of arc lamps, and the supp'y ot 
mechanical stokers. Tenders to town clerk before June 16. 

Croydon Corporation require tenders for engine foundations an1 
for joists and flooring, and also for coal, at electric light stations. 
Tenders by 14th inst. 

Newcastle-on-Tyne Tramways Committee invite tenders for the 
erection of the new generating station and chimney shaft.  Applici- 
tions to Mr. B. F. Simpson, 12, Gray-street, by 10th inst. 

Nelson Corporation require tenders for a storage battery and a 
switchboard. ‘Tenders to town clerk by June 12. 

Tenders are invited for wiring the Derby Infectious Diseascs 
Hospital. "Tenders by 9th inst. 

Tenders are invited for the supply of 300 tons of copper wire for 
the French Telegraphs. Tenders to Le Sous-Secretariat d'Etat d.s 
Postes et des Telegraphes, 103, Rue de Grenelle, Paris, by 19th inst. 

Tenders are invited until July 7 for the concession for the con- 
struction of an electric tramway from Puerta de Hierro to Атагасиу 
Do:uelo (Madrid). 

The municipal authorities of Ribadavia (Orense), Spain, invite 
tenders for the conces-ion for the electric lighting of the town for 
20 years. Particulars from el Secretario del Ayuntamiento, and 
tenders by July 2. 

The Central Administration of Ports and Lighthouses, Alexandria 
(Egypt) require tenders for generating plant for the electric lighting 
of the Port Said lighthouse. Tenders to Controller-General by 
noon, July 1. 


TENDERS RECEIVED AND ACCEPTED. 
Hampstead (London) Vestry has accepted tenders from Messrs. 
Siemens Bros. and Co., W. T. Henley’s Works Co., W. T. Glover 
and Co, and the British Insulated Wire Co. for the supply of electric 
lighting cables at schedule prices. The tender of Messrs. Cooke ani 
Co. for the supply of Bwllfa best coal to the electricity station at 
278. Id. per ton for nine months from July 1 has also been accepte. 
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Southampton 55 have received the following tenders for 


the supply of a 300 kw. continuous-current generator, coupled direct 
to medium-speed vertical compound engine. The speed of the 
engines in (I.) are all at 180 revs., except the British Schuckert Co. 
(125) and Mather and Platt (120) :— 


(I.) Combined. Plant with speed limited to 180. 


Delivery in 
Mather and Platt (own engine) ........... . 26, 151 5 months. 
Crompton & Co. (Browett-Lindley) ............... 6,085 ...10-11 i 
Ditto (Browett-Lindley) ))) . 6,070 . . 10-11 » 
Briüsh Schuckert Co. (J. and H. McLaren 
and Co.) s08000002299259000299500990000009000099909099 5, .. 68 mI 
Ditto (Yates and Thom) 5125 .. 6 5 
Ditto (Ball and Моод).............................. 5,035 6 " 
Ditto (Browett-Lindley) ............... ......-... 4,789 ... 71 „ 
Electric Construction Co. (Ball and Wood) ...... 5,924 7 " 
Ditto (Ball and Wood) ........................... 5.789 7 5 
Brush Co. (Universal) )))) . 5,585 12 » 
F. Suter and Co. (Browett-Lindley) ............... 5,575 6 , 
Ditto (Browett-Lindley) ..... .................. 5525 . 6 5„ 
Ashton, Frost and Co. (Browett-Lindley) ) 5,92 ... 8.10 ss 
Ditto (Browett-Lindley) ........................ 5,282 ... 8-10 a 
D. Bruce Peebles and Co. (Ball and Wood) ...... 5,480 7 » 
Ditto (Browett- Lindley) ...................—.....-. 5,087 7 ра 
Mavor and Coulson (Browett-Lindley) ). 5,287 8 м 
* Е. Nell (Ball and Wood) ........................... ‚088 . 7 3; 
Witting Bros. (Ball and Wood) . 4,72A . . 6-7 " 
Bow, McLachlan and Co. (own engine) ............ 3,960 4 » 


(II. Combined Plant at higher speed than 180. 
Delivery in 


Crompton and Co. (Willans engine, 300)......... £5,689 ... 10-11 months. 
TDitto (Ferranti, 250 I . 5,0078 ... 10-11 „ 
Electric Construction Со. (Willans, 500) 5,057 ... 6 „ 
Ditto (Willana, 500⸗ j . 4,934 6 , 
F.Nell.Balland Wood,190-200,Schuckertdynmo) 4,939 v "5 
tDitto (Ball and Wood, 190-200) ............... 4,979 T. = 
S. Z. Ferranti(ownengine250Cromptondynamo) 4,700 111 „ 
Ditto (own, 250, Bruce Peebles dynamo) .. 4,540 ‘a 
Ditto (own, 250, Schuckert dynamo). . . 3,600 4 5 
British Schuckert Co. (Willane, 300) ............ 4 510 6 „ 
D. Bruce Peebles and Co. (Ferranti, 250) ...... 4,250 © » 
C. A. Parsons and Co. (own turbine, 3,000) .. 5,522 ... — „ 

Ditto (own turbine, 3,000' with smaller 

generator аге ere nno сенга "m 7060 = 5„ 


* Plus £85 for s parts scheduled in specification. 

t If not required for charging battery. 

+ Recommended for acceptance, subject to design of Schuckert dynamo 
being approved by Messrs. Kincaid, Waller and Manville, the consulting 
engineers. 

The fullowing tenders for storcs were accepted :—Morgan and Co., 
Shirley, EI. 18. 6d.; Lankaster and Sons, £20. 7s. 4d. and 
£35. 6s 7d.; ©. Hutch, £20. 16s. 11jd. ; and F. Shalders, £9. 
193. 51d. and £206. 11s. 8d. 


Shoreditch (London) Vestry have received the following tenders :— 


Electrical 
For Three Transformers. Kilowatts. efficiency. 
Electric Construction Co. (accepted) 560 Full 917 
1 907 | £7,570 
à 88% 
D. Bruce Peebles and Co. ess 600 Full 85% | 
à 82%. 7,466 
787) ) 
Siemens Bros. and Со, ... . ............ 400 Full 93% 
$ % 5,890 
89% 
For Ducts. 
W. Griffichs (accepted) V .. бв. 10d. per yard 
Reid Bros T E 4s. 10d. ditto. 
British Insulated Wire Co q . 9s. Od. ditto. 
Steam Pipes. 
A. J. Stewart and Menzies (accepted) ))) . Valise £140 
Af yd 4149 


Dundee Gas Commissioners have accepted the following teaders 
for distribution mains :— 
British Insulated Wire Co. (supplying and laying 
cables on solid system: РИ £8,523 18 1 
Callender’s Co. (vulcanised bitumen cables) ......... 2415 8 O0 


Dundee Corporation have accepted tenders as follows in connection 
with their electric tramways :— 


Callender's Co. (feeders and joint boxes) ............ £3,695 18 1 
Doulton and Co. (conduits) ..................... «6...6... 801 5 0 
Albion Clay Co. (conduits) ....................... T 875 10 0 
Lowdon Bros. and Co. (traction switchboard and 

inalFumelilu) оаа ан асо Оча 1,063 5 0 


Dundee Corporation have also accepted the tender of Messre. 
R. W. Blackwell and Co. for the supply of copper bonds, for the 
sum of £583. 78. 4d. 

Paddington (London) Vestry has accep'ed the tender of Mr. A. C. 
Harnden, Harrow-road, W., tor the electric lighting of the public 
baths, Queen’s-road, Paddington, for £155. Eleven tendera, ranging 
from £795 to the accepted tender, were received. 


Keighley Corporation are recommended to accept the following 
tenders :— 
Clayton, Son and Co. (Lancashire boilers, econo- 


misers and pumpe nemen 2026 0 0 
Tudor Accumulator Co. (storage battery) ..... ТТ 1,625 0 0 
W. Lucy and Co. (condensing plant) ............ ..... 1,542 10 6 
Carter Bros. and Co. (constructional steel work)... 1,059 6 0 
W. В. Haigh and Co. (steam pipes) . . 854 0 0 


Croydon County Council has „ the tender of Mr. S. Page 
for erectinz a sub- station adjoining the tramway depot at Thornton 
Heath for £317. 10s. 


APPOINTMENTS VACANT AND FILLED. 


The post of senior demonstrator in the department of electrical 
engineering and applied physics at the City and Guilds Technical 
College, Finsbury, will be vacant at the close of the present session. 
The salary is £150, rising to £200. Applications for the poet have 
to be addressed, in the first instance, to the proce of the college, 
Leonard-street, Finsbury, London, E.C., by June 29. An advertise- 
ment gives some further particulars. 


Birmingham Corporation require two lecturers for the electrical 
and engineering departments of the municipal technical school in 
September next. An advertisement contains further particulars, 
and applications must be sent to the secretary (Mr. Geo. Miller), 
Suffolk-street, by 30th inst. 


The Council of the Municipal Electrical Association require a 
secretary to act uuder the direction of the honorary secretary. 
Applicatioas to the president (Mr. A. B. Mountain, borough ele: 
trical engineer, Huddersfield), by 14th inst. An advertisement 
contains additional particulars. 


The Council of the King's College, London, invite applicatioas 
for the post of demonstrator in electrical engineering. Conditions 
of theappointment can be obtained of the Secretary, and applications 
must be in by 30th inst. See advertisement. 


Whitechapel District Board of Works require a mains foreman 
and also a Ыйык jointer. Particulars are given in an advertise- 
ment, and applications must be sent to the engineer, 27, Osbo:n- 
street, London, E. 


A youth is required as tester on mains and house wiring in the 
electricity department of the Poplar District Board of Works 
Applications to Mr. A. Blackman, See advertisement. 

Tottenham Polytechnic committee require a teacher of physics 
and chemistry for evening classes for 1900-1901 session. Applica- 
tions by 20th inst. 


An assistant master (for physics and mathematics) is required for 
the Day School of Science, Gravesend. Applications by 21st inst. 


A head master is required for the day school of the Birmingham 
Municipal Technical School. Applications by 30th inst. 


A shift engineer is required at Blackburn Corporation electricity 
works, Applications by 9th inst. 


An engineer and manager is required for the Stafford electricity 
and gas works. Applications by 16th inst. 


Mr. J. Gray Scott, borough electrical engineer at Whitehaven, 
has been appointed to the position of burgh electrical engineer at 
Leith, in succession to Mr. W. A. Bryson, resigned, by 11 votes to 4. 
A proposal to re-appoint Mr. Bryson was lost. 

Mr. W. T. A. Emtage, Principal of the Wandsworth Technical 
Institute, has been appointed Director of Public Instruction in 
Mauritius. 


Shrewabury Corporation have appointed Mr. Stephen Kirkwood 
of the Lancaster Corporation Electricity Works, chief assistant 
electrical engineer. Thirty-four applications were received. 


Mr. A. Nichols Moore, of the Blackpool and Fleetwood Tramroad 
Co., has been appointed an assistant engineer of the Sheffield 
Corporation tramways. 


Mr. F. J. Jeffs, a student at Mason College, Birmingham, has been 
appointed second assistant in the Physics Department, Municipal 
echnical School, Blackburn. 


We announced on May 25 that the applications for the post of 
burgh electrical engineer at Greenock had been reduced to a short 
leet of seven. The names are H. Foster (Dover), H. L. Howard 
Leicester), E. Marples (Liverpool), J. Gray Scott (Whitehaven), 

‚ R. Forbes Mackay (Edinburgh), W. M. Nelson (Greenock), and 
R. W. L. Phillips (Bristol). On Monday the Electricity committee 
further reduced the short leet to the three last mentioned. The 
appointment will be definitely filled by the Council at its meeting 
on Monday next. 

Scholarships.—T wo Bowen Research scholarships in engineering 
and one in metallurgy, and three Priestley scholarships in chemistry, 
at the Mason University College, Birmingham, will be awarded 1n 
September next. The annual value is £95 each, and applications 
must be sent to the registrar by June 30. 
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BUBINESS NOTICES. 

Mesra. W. T. Glover and Co. (Ltd.) notify their new address to 
be Trafford Park, Manchester. 

Mr. T. M. Harvey, whose resignation was announced in our issue 
for May 25, has rejoined the statf of Johnson and Phillips’ Electric 
Cable Works. 

BANKEUPTOIES, LIQUIDATIONS, &c. 

Geo. Herbert Bentley, electrical engineer, 63, Cross-lane, and 
8, Grafton.street, Earlestown, has been adjudicated bankrupt. The 
first meeting of creditors takes place 15th inst. at the O.R.’s, Byrom- 
street, Manchester, and the public examination on July 6 at the 
Court House, Palmyra-square, Warrington. 

A receiving order has been made against W. Hirst (trading as 
Hirst and Co.), electrical engineer, St. Leonard's-road, West Croydon, 
on his own petition. 


Sale by Tender.—Leeds Corporation are open to receive tenders 
for two horizontal Fowler engines of 400 r.H.r., two tets of Green- 
wood and Batley dynamos, one spare 
armature to fit any dynamo, and a 
switchboard and instruments, the plant 
being at present in use in connection 
with the Corporation’s system of elec- 
tric tramways. Particulars will be 
found set out in an advertisement else- 
where, and it is notified that the plant 
will be available for removal about 
February next. Further information 
can be obtained from Messrs. Hopkin- 
sons and Talbot, 26, Victoria-street, 
London, S.W. 


Mezers. Н. N. Newton and Co. will 
sell by auction, at Epsom Downs, on 
Tuesday next, at 12 o'clock, four 
Jackson 2 н.р. and 4 н.р. electric 
motors on sliding rails, with nearly 
new 270 ampere Jackson dynamo, 
switchboards and fittings, and com- 
plete electric apparatus, with arc lamps, 

c., used 1n the business of a collotype 
printer. Particulars of the auctioneers, 
zi Eum 69, Chancery-lane, London, 


For Sale.—A leasehold factory and rt 
about 4 acres of land, situated in Essex, 
anl about 12 miles from London, to 
gether with tools and plant and surplus 
stock, are offered for sale by private 
tender. Further particulars are tet 
out in an advertisement. Tenders must 
be sent (by June 19) to Messrs. Sydney 
Lee and Co. (Ltd ), 9, Furnival.street, 
Holborn, London, E.C., from whom 
forms of tender and conditions of sale 
may be obtained. 

Fire.—On Thursday, last week, а 
fire occurred at 82, Victoria-street, 
London, S.W., which spread to the 
laboratory of the Nernst Electric Light 
Co. (Ltd.), and considerable damage | 


= 


m АО грн art) 


wisdone. Nearly all the special appara- ? 
tus was destroyed, and some delay must E 
occur before the company can replace p 
It, The company has, however, already И 
started work again. | 
B. F. H. Plant.—Circular No. 32 v Jj 
issued by the British Thomson- Houston m P 


Co. is devoted to overhead trolley-line 
construction and materials therefor. A 
large variety of these goods are deslt 
with, Circular 65 describes automatic circuit breakers. 

„Ark Lamps and Accessories. —Mes:rs. Johnson and are 
have ready an exceptionally well-illustrated catalogue of J. and P. 
“Ark” lamps and arc lamp accessories, As this firm were amongst 
the earliest makers of arc lamps, they urge that 20 years’ success in 
this branch of manufacture entitles them to be heard on matters 
dealing with arc lamp illumination. More than usual attention has 

en given to the compilation of the particulara included in the 
catalogne, the whole of which will be found of service to consultante, 
installation contractors, municipal committees, engineers and 
others indenting for these goods. A choice selection of lamp 
pillars and wrought-iron brackets is added. Messrs. John- 
son and Phillips in introducing this new enclosed long- 

urning lamp claim many advantages for it, and inform us 


graph material). 


machinery special shops for its manufacture. The lamps are being 
made in large quantities for every class of illumination where 
enclosed arc lamps are suitable, thereby effecting economies in the 
cost of manufacture which will enable the makers to place the lamp 
on the market at prices calculated to meet the severe competition of 
both home and foreign-made lamps. Most of the lamps and accessories 
here illustrated are of special design, and the illustrations are in many 
cases in colours, from photographs direct from the lamps. Accom- 
panying the catalogue is a lengthy list of testimonials from installers 
and users of J. and P. * Ark" lamps, all of which are of a most 
flattering character. We illustrate in Fig. 1 a J. P. “Ark” 
lamp fitted with a strong black japanned case; in Fig. 2 the lamp 
with case removed, showing entire absence of clock work, rode, levers, 
chains, telescoping and other contrivances, and in Fig. 3 the inner 
globe of simple, inexpensive form. We have selected the lamp 
shown in Fig. 1 because it is that designed for general use. Some 
of the other Тыр shown in the new catalogue are of more artistic 
exterior, 


J. & P. “ARK” LAMPS, DUM 


+. — И 
Fic. 2. 


Exports of Electrical Apparatus and Material —The 3 
list gives official particulars of the exports of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 30 to 
June 6, with the ports of destination :— 

Africa —Alexandria, £257; Beira, £101 (telegraph material); Ca 
Town, £55; Casa Blanca, £135 (telegraph material); Chinde, £124 ; 
Durban, £538 (including £101 telegraph material): Port Elizabeth, £63. 
Argentina—Buenos Ayres, £217. Australusia— Fremantle, £258 (tele- 
graph wire); Melbourne, £1,692; Sydney, £3,495 (including £1,910 
telegraph material); Wellington, £198, Belgium—Ostend, £1,051. Brazi 
—Rio Janeiro, £50. Chili—Valpariso, £44. China— Shanghai, £157 
(and 50 tons old telegraph wire). Denmark—Copenhagen, £175 (tele- 
France—Rouen, £40. . Germany—Emden, £1,975 (tele- 


they have built and equipped with all the most molern | graph apparatus); Hamburg, £300 (telegraph material) Gibraltar, 
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£135. Holland—Amsterdam, £240 ; Rotterdam £38 (telegraph wire). 
Hong Kong, £321. India—Bombay, £385; Calcutta, £663 (including 
£507 telegraph wire); Madras, £370. Japan—Tokio, £38. Muuritius, 
£36. Russia—Riga, £82; Vladivostock, £145. Spain—Barceluna, £262 
(including £32 telegraph wire). Straits Settlements — Singapore, £52. 
Sweden—Gothenburg, £11. Total (for eight days) £13,683 against £6,904 
for the week last year (May 31 to June 6). 


BOOKS RECEIVED. 


(Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published prite.) ` 


“Traction Electrique.” By Eric Gerard. (Paris: Gauthier- 
Villars) 3fr. 50c. 
“ Proceedings of the Royal Society of Elinburgh." No. 7, 


Vol. XXII., and No. 1, Vol. XXIII. (Edinburgh : The Society.) 
„Die Elektrischen Bahnen.“ Ву Dr. Max Corsepius. (Stuttgart: 
Ferdinand Enke. )))) ; 

“ Elektrometallurgie und Galvanotechnik.” By Dr. Franz Peters. 
In 4 vols. (Leipzig: A. Hartelben.) 6 marks. 

„The Official Gazette of the United States Patent Office." 


No. 8 
Vol XCI. (Washington: Government Printing Office.) 


COMPANIES' MEETINGS AND REPORTS. 
Telegraph Manufacturing Co. (Ltd.). 


The ordinary general meeting of the shareholders of this Company was 
held on Thursday last, at Liverpool, Mr. JAMES TAYLOR, chairman of the 
Company, preeiding. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said it was a great pleasure to the directors to meet the shareholders with 
such a satisfactory increase in their business and profits. Their gro:s 
profit for the past year amounted to £41,284, an increase of £15,012 over 
the previous year. Their property and assets, including goodwill, had also 
increased from £127,142 to £145,870 in consequence of extended works, 
and the purchase of 10 acres of land adjoining their works and the railway 
at Helsby, which they believed would prove а very valuable acquisition. 
After deducting depreciation, which was off prime cost, the total of their 
plant and buildioga, &c., now stood at £138,842. The stock-in-trade stood 
at about £84,000, which was rather large, but was necessitated by the 
frequent demands for immediate supply. They had a large stock at the 
Cape, of which they hoped to be able to dispose quickly, uow that hostili- 
ties were ceasing. Out of the balance at their disposal they proposed to 
add £3,887 to depreciation account, and £17,500 to reserve, increasing that 
fund to £27,500, which on a capital of £200,000 was not bad for a company 
with practically less than two years’ working. There was also £4,883 for 
preference dividend, and in addition to an interim dividend of 3s. per share 
they now proposed the payment of 7s. рег sbare and a bonus of 2s., 
making in all 12 per cert. for the year on the ordinary shares. This eatis- 
factory result had been brought about by the loyal co-operation of all the 
staff. 

Mr. CROSLAND TAYLOR seconded the resolution, which was unani- 
mously agreed to. 

A special meeting followed at which the CHAIRMAN moved: That the 
capital of the Company be increased to £300,000 by the creation of 20,000 
additional ordinary shares of £5 each, ranking for dividend and in all other 
respects with the existing ordinary shares of the Company.” The immediate 
issue he said would be 5,000 shares at à premium of £4 per share, the existing 
shareholders to have the first option of taking them up. The amount of 
the premium — 20,000 - would be added to reserve. The increased capital 
was required through the large and rapid extension of the business of the 
Company. The resolution was carried unanimously. 

A hearty vote of thanks to ths chairman and directors closed the 
proceedings. 


BELLISS AND MORCOM (LTD.)—The directors' report for the year to 
March 31 last statea that after charging interest on the purchase money 
and debentures, making ample reserves for depreciation, &c., writing off 
from goodwill the apportioned amount of profit to May 5, 1899 (*he date of 
the agreement for purchase), and providing for the preference dividend 
paid to March 31, 1900, the accounts show an available balance of 
£30,203. 63. 9d., which it is proposed to appropriate as follows: Dividend 
a“ the rate of 10 per cent. per annum on the ordinary shares, free of tax, 
£9,074. 133. 91.; reserve, £10,000; preliminary expenses written off 
balance, £1,046 ; carried forward, £10,112. 15+. The works have been fully 
occupied during the past year, and new buildings are being equipped with 
machinery and brought into use as rapidly as possible to deal with orders 
in hand. 


ES — 


CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.)—The report of the 
directors fur the year to March 31 states that the balance at credit of 
profit and loss is £11,561. Dedacing proportion of profits due to vendors 
to completion of purchase and other expenses, depreciation, &c, there 
remains £7,904, from which £5,400 is deducted for. dividends of 6 per 
cent. per annum on the preference and an interim dividend of 6 per cent. 
per annum on the ordinary shares, leaving £2,504. The directors propose 
a dividend on the ordinary shares of 8 per cent. per annum for the half 
year, making 7 per cent. for the year, leaving £536 to be carried forward. 


MICA MANUFACTURING CO. (LTD.)—At the meeting of the share- 
holders, held last week, the chairman (Mr. Alfred E. Ann) stated that the 
demand for mica, especially of small size, for the firat time in the history 
of the company rendered a large number of waste heaps of mica at the 
company's various mines a really valuable asset, and the compary was at 
present working at four or five of these heaps casting the material away as 
fast as it could be taken, and selling at a good profit. They were employ- 
ing 75 people, and the company's prospects were in all respects satis- 
factory. Sir Samuel Canning has resigned his directorship of the company. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


Н. AND H. ACCUMULATOR SYNDICATE (LTD.) - This company was 
registered on May 31, with a capital of £10,0C0 in £1 shares, to carry on 
the business of manufacturera of and dealera in primary batterie:, storage 
batteries, locomotives, rolling stock and electrical apparatus, fittiogs and 
appliances of every description, and to enter into an agreement with 
Charles Bright and Co. (Ltd.). 


AUTOMOBILE MANUFACTURING CO. (LTD)—This company was 
registered on April 30 with a capital of £100 in £1 shares, to acquire the 
business carried on by W. C. Bersey, and the business carried on hy Messrs. 
Townsend and Bizzey, and to carry on the business of motor car builders, 
electrical and general engineer», &c. The subscribers are W. C. Bereey, 
E. Townsend, H. S. Wyndham, A. E. Bizzey, S. Lambert, H. Webster, and 
A. A. Brown. 


BRITISH AND GENERAL PUBLIC WORKS CONSTRUCTION CO. (LTD.)— 
This company was registered on May 21, with a capital of £1,000 in £1 
shares, to carry on the business of railway and tramway proprietors, and 
electrical and mechanical engineers, &c. 


BRITISH MOTOR TRACTION CO. (LTD.)—This company was registered 
on May 14, with a capital of £100 in £1 shares, to carry on the business 
of electrical, steam, oil and other motor manufacturers, tramway 
proprietora, &c. 

CHARING CROSS AND CITY ELECIRIC CO. (LTD.)—This company was 
registered on May 28, with a capital of £300,000 in £5 shares (20,000 
preference), to carry on the business of electricians, electrical cnd general 
engineers, suppliers of electricity for light, heat, motive power and other 
purposes, wire drawers, &c. ; to construct and maintain electrical works, 
plant, machinery and apparatus, and to promote the use cf electricity 
generally. The subecribera are W. F. Fladgate, 2, Craig’s-court, Charing 
Cross, S.W., chairman Charing Cross and Strand Electric Supply Corpora- 
tion (Ltd.), 200 shares; G. H. B. Glasier, 7, St. James’s-street, S.W., 
director ditto, 200 shares ; S. Gatti, Adelaide Gallery, Strand, director 
ditto, 200 shares ; R. Chadwick, 34, 35, St. Martin’s-lane, W.C., director 
ditto, 200 shares ; J. M. Gatti, Adelaide Gallery, Strand, director ditto, 
200 shares; G. W. Finch, 22, Queen Anne-street, W., solicitor, 1 share; 
R. Gatti, 10, Bedford-equare, W.C., mercbant, 1 share. The first directors 
are William F. Fladgate, George H. D. Glasier, Stefano Gatti, Richard 
Chadwick and Joannes M. A. Gatti. 


T. COULTHARD AND CO. (LTD.)—This company was registered on 
May 8, with a capital of £75,000, in £1 shares, to acquire the business of 
T. Coulthard and Co., Preston, aud to carry on the business of electrical 
and mechanical engineera, motor vehicle manufacturera, &c. | 


SCOTTISH ELECTRICAL LUMI:CRIPTOR CO. (LTD.) — This company has 


been formed with capital of £10,000 in £1 shares. The first directora are 
Sir Henry Wardlaw, William Bow, R. Peacock, and Edward Scott. 


BROCKIE-PELL A RC LAMP (LTD.)— The annus! return to April 25gives the 
eapital as £80,(00 in £1 shares, 79,965 of which have been taken up. £1 
bas been called up on each of 25,620, and £25,606. 17s. 6d. has been 
received, leaving £15. 28. 6d. in arrears. 54,380 shares are considered as 
fully paid. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The annual return to 
March 21 has been filed. The capital is £400,500 in 74,000 ordinary and 
6,000 preference sbares of £5 each and 500 founders' shares of. £1 each, 
of which all the preference and founders’ and 34,000 ordinary have been 
taken up. £5 has been called up on each of £27,334 ordinary and 6,000 
preference and £166,670 has been received. 

DIRECT SPANISH TELEGRAPH CO. (LTD.) — According to the annual 
return to April 10, the capital is £95,000, in 13,000 ordinary and 6,000 


preference shares of £5 each, of which 12,931 ordinsry and 6,000 preference 
have been taken up. 


LONDON ELECTRIC SUPPLY CORPORATION. (LTD.) —The annual return 
t» April 11 has been filed. The capital is £850,000, in 200,000 ordinary 
shares of £3 each and 50,000 preferred shares of £5 each, of which 111,000 
ordinary and 49,840 preference have been taken up. £585,910 has been 
received, including £3,740 paid on 1,950 forfeited shares. 

NATIONAL ELECTRIC WIRING CO. (LTD)—The aonual return to 
Apr. 16 gives the capital as £250,000 in £1 shares, 118,971 of which have 
been taken up. | 123. Gd. has been called on each of 100,120 shares. 18,651 
shares are considered as fully paid. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE CO, (LTD.)—The 
annual return to March 13, gives the capital as £448,200, in 37,550 shares 
of £12 each, all of which have been taken up and paid for in full. 

WILLANS AND ROBINSON (LTD.)—The annual return to April 25 bas 
been filed. The capital is £500,000 in 50,000 preference and 50,000 
ordinary shares of £5 each, of which 40,000 preference and 40,000 ordinary 
shares have been taken up. £5 per share has been called up on 15,3357 and 
£5 per share on 10,000 preference, and £5 has been called up on each of 


15,558 and £3 on each of 10,000 ordinary shares. £215,575 has been 
received. 


| | | THE ELECTRICIAN, JUNE 8, 


1900. 271 


CITY NOTES. 


[m 


MEMORANDA.— Bank rate 34 per cent. (since May 24, 1900). 
silver 278d. рег oz. (June 7). 
money, 1011—102 for account ; 24 per cent. 994—100 (June 7). Stock 
Exchange Settling Da : Consola, July 4 ; Stocks and Shares Continuation 
Days June 19 and 26; Ticket Days, June 15 and 27; Pay Days, June 
14 and 28 ; Mining Share Carry-over Days, June 11 and 25. 


COMMERCIAL CABLE CO. —A quarterly dividend of 14 per cent. has 
been declared payable on 2nd July. The transfer books will be closed 
from 20th inst. to 20а July inclusive. 

CRYSTAL PALACE DISTRICT ELECTRIC SUPPLY CO. (LTD. AND 
REDUCED).—On July 7 a petition for reducing the capital of this company 
from £100,000 to £74,272. 12s. (by the cancellation of 183. per share upon 
each of 28,586 shares of £1 each) is to be heard before Mr. Justice 
Kekewich. 

ISLE OF MAN TRAMWAYS AND ELECTRIC POWER CO. (LTD.)—It is 
stated that the proceedings of the committee of investigation into the 
affairs of this company have come to a standstill, owing to a dispute with 
the directors as to the proper course to be pursued in order to extricate 
the company from ita embarrassments. 


MUNICIPAL LOAN.—Ply mouth Corporation is inviting subecriptions to 
an issue of £250,000 3 per cent. redeemable stock at a minimum price of 
£95 per cent. The money is required for (amongst other improvements 
in the town) the extension and electrical equipment of the tramways. The 
first six months’ interest is to be paid September 50 next, 

NATIONAL ELECTRIC SUPPLY СО. (LTD.)—It is intended to pay off 
the debentures of this company on the lst September. Debenture holders 
are to have the option of exchanging their debentures for £4 per cent, 
cumulative preference shares. 

STOCK EXCHANGE NOTICES.—The London Stock Exchange Committee 
have appointed June 13 a special settling day in a further issue of 10,579 


Price of 


Consols (21 per ent) 10H1—10113 for. 


ordinary £10 fully-paid shares (Nos. 100,001 to 110,579) in the City of 
London Electric Lighting Co. (Ltd.), and have ordered these and a further 
issue of 20,000 6 per cent. £5 fully-paid preference shares (Nos. 54,001 to 
74,000) in the Nei General Traction. Co. (Ltd.) to be quoted in the Official 
List. Application has been made to the committee to appoint a special 
settling day in and to grant a quotation to the £195,00) 44 per cent. 
debenture stock of the Potteries Electric Traction Co. (Ltd.), and 40,000 
£5 shares of the Johnson-Lundell Electric Traction Co. (Lt1.). 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


45 | 

Wek | 9 | Ino, | Ne. 490880178. 
LM. ended | 2 or Deo. ct, tHe 
| < Amount or Deo. 

1900 | £ £ £ £ 
*Birmingham Tramways. June 2 | 4,500 + 269 21 91,224 |+ 4,729 
Blackpool tion. Мау 51 | 455 - 450 9! 3,271 — 409 
Blackpool and Fleetwood June 2 370 - 517 22, 5,894 — 1,476 

Dolton Corporation ..... vis LAE Sa ina vs 

Bradford Corporation. ТОЗЫ Т | ess 

Brisbane Tramm Apl. 18 | 1,877 + 574 3| 5,368 + 1,425 
Bristol Trams & Carriag. June 1 | 3,047 - 9 22| 60,750 4 1,146 
Buenos Ayres& Belgranı | May 6 | 2,405 + 29 18| 41,386 1+ 5,257 
City & South London Ry. June 3 | 1,434 + 474 22 27,752 + 4,559 
Dover Corporation ..... 4 2 185 - 1 9; 1 718 + 118 
Dublin United ........... „ 1 3,467 + 93 22 71, 881) 112,748 
Dublin Southern Dist... | „ 1 857 – 126 22|17,551 5 

*Glasgow Corporation. „ 2 | 9,461 – 294 а i 

Hull Corporation ... . „ 2 | 1124) .. | 48| 35,709 | . 
*Liverpool Corporation... Мау 29 8,108 + 862 21 147,458 |+18,695 
Liverpool Overhead Rly | June 3 3159 = 126 22| 31,009 |+ 683 
*Sheffeld Tramways .....| „, d 2281,- 923 22 43, 283 |+ 12,883 
South Staffs. Trams. „ 1 595 70 22 14,335 |+ 451 

* Partly electrical. 


ELECTRICAL COMPANIES' SHARE LIST. 


PREVIOUS 


Axo Last Price RATE PER Bosixzss Done 
1 кыш Drvi- МАМИ. тає : Price, | Wednesday, | Czxr. Divi»pzxp Dox, Durixo Wrxk 

: DEND. v 30. June 6. Үгкркр. Expine Juxe 6, 

LEGRAPHS. 
TELEG s E 8. d. Highest | Lowest 

2110,00 100 AX |*African Direct Telegraph 4% Mort; Deb. (red.) ee 100 104. 100 104 817 4 | January and July...... s 424 
35, 10 ... | Amason Telegraph V ИКАНА ар " Ер m June and December... 6 ie 
£119,700; 100 5 Do. er Gent. Debentures . . 85 90 85 90 511 1 a 

£822,720| Stock | 15 pes БАЙ E AE ST A КННИО АКО НИНИ 62 66 62 85 512 8 | Feb. » May, Aug., Nov. ЄЗ 62} 

£3,038,640 | Stock 80/0 e 555 v TRAN ———— Г 114) 115 113 115; 5 4 5 m 11!j 1143 
£3,088,610 | Stock 27/0 Do. Deferr ed . . гө» кайн 13 14 13. 14 9 13 10 sis - 
$13,333,300 | $100 п Commerotal Cable. Capital Stock .. ..... T 165 175 165 176 411 5 | Jan, Apr., July, Oct. a n 
£1,539,496 | Stock 4 Do. 4 per Cent. Debenture S008 D ..| 103 104 103 101 817 0 » , — ee 
16,000 10 6/0 "Cuba Submarine Ordinary ............................6. 7 8 7 8 815 0 February and August ssi ds 
6,000 10 10/0 Do. Preference 10 per Cent. „өебезгә ditis 16 17 16 1; 517 8 " АК ees ese 
12,981 5 2/0 | Direct Spanish Ordinary .. . . .. . 4 6 4 5 4 о о | April and October...| ... 8 
8.000 b 5 Do. 10 per Cent. ulative Preference | ee 9 10 9 10 500 ix ae 
‚000 50 УА Do. 4% per Cent. Debentures .. ...| 101% 108% 101% 1057 469 January and ‘July e ё - 

60,710 20 3,0 | Direct United States Cable . . . . . 111 12 li 13 5 16 } Jan., Apr., July, Oot. 11; 111 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) . 10) 108 100 103 4 8 Jane and Deoemb err. aes 
000,000 | Stock 6% | Eastern Ordinary. . . . . . . e . . 4 e ao ..| 150 155 15) 155 410 4 | Jan., Apr., July, Oct. 103} 151 
£1,826,88 | Stock nr Do. Zi per Cent. Preference Stock .............. 97 100 97 100 319 8 934 ne 
432,268 | Stock 4% |+ Do. 4 por Cent. Mort. Deb. Stock (red.). | 11 116 lt 116 $ 9 0 | May and November... к in 

250,000 10 6/6 | Eastern Extension ............................... xd&new| 153 16 15 153 410 4 | Jan., Apr., July, Oot. 15% 15} 
,000 | Stock |. 4%. Do. 4 per Cent. Debenture StoOk ................ lia 117 13 117 8 9 2 February and ugust 114 one 
£6,700 100 62 |" Do. 57 д (Austin. Gov. Sub.) Deb.,1900 (reg.) . 100 103 100 103 4 17 1 | January and July. m ese 
£26,600 100 6 Do. . {(Boaror) о. саанан таа тран 100 103 100 103 417 1 à ave 
£300,000 100 4 "Eastern ый B. African 4% Mort. Deb., 1909.. 100 103 100 103 318 5 Februar and August - eee 
£200,000 35 4X Do. per Cent. Mauritius Sub. Debe. (red. . 109% 103% 109% 103% 817 8 | May and November... ES z 

180,237 10 2/6 | Globe Telegraph and True. . 11 } 11 11 11 4 9 4 | Jan., Apr., July, Oot. 113 1u 
180,042 10 8/0 Do. 6 per Cent. Preferenoe . . . Жы: 15 16 151 r 815 3 134 ee 
150,000 10 18/0 [| Great Northern of Copenhagen ........................... 32 81 32 31 $13 6 | January and July. X in 

| £86,300 100 44% | Halifax & Bermuda Cable 41% lst Mort. Deb.(red.)..| 100 101 100 103 4 8 0 | Ju»o and Decomber ... | >> 
17,000 25 37/6 Indo- European . . . 58 57 53 57 4 7 9 | May and November. „ $i 
£100,000 100 6X | London Platino-Brazilian 6 per Cent. Debs., 1904 ...| 105 103 los 108 611 7 | March and September NK dis 
£100,000 100 4% | Pacific & European Tel. 4% Guar. Debs. (red.) 48 102 105 102 105 3 16 9 | June and December... - ө 
11,839 8 40 Reuter' s eee нанне nante senos seni X T 93 fè 8j 414 1 | April and Ootober...... 7% (is 
3,381 |5100 Cart. 6% - | Submarine Cables Trust ................. „ 121 129 121 12) 413 0 i: i 
15,609 10 .. | West African р M MR MEME M 2} 3 2} 3} 4 9 3 | December and J ay. $e n 
£171,100 100 5% |* Do. Брег Cant. Debentures (red.) .............. 97 100 97 10 б 0 4 | Marchand Septem is NM 
80, N eos West Coast of America *9000-»52520-s00009*00000»2090 655666666 66 „ 6 i 1 4 1 2 eee coe 
£160,000 100 4% |* Do.  4perCent.Debentures .............. leri 100 103 100 108 31i 7 | January and July. . ee — 
88, 10 1/) | West пш and Panama . ПРСТ i 3 1 EN 8 "n May and aerem A $ өө 
34,563 10 ep Do.  6per Cent. lst Preference .......... 8 8 xa| 7 8 61 71 800 » - ses 
4,669 10 6/0 Do. 6 per Cent. 2nd Ргөѓегепое.................. ха 64 73 6 7 81t 5 А - 
£80,000 100 6% |+ Do. брег Cont. Debentures ........................ los 107 104 107 413 6 |January and a — 106 "m 
£389,731 | Stock 4% | Western & Brazilian 4 per Cent.Debenture Stook . . 102 103 105 817 4 June and December ... Е A 

307,930 10 8/0 а. р! Brazilian Submarine) ...... 149 ц}; 14$ 14 411 10 | Mar., June, Oot., Deo. 153 1413 
£76,000 100 6% „% Do. ра. (2nd Series, 1900) ...... 105 10s 105 108 41310 | June and December... m vió 
TELEPHONES. | 

44,000 85 $/0 | СЫМ Telephone (fully paid) . . .. . . . . .. . .. . 2} 3} 2% 3} 45 9 |А € — ы A РА 
424,850 10/) lid. | Consolidated Telephone Соп. and Manfy. . Ж hs тя 192 Jul . eee oe 
72,680 1 247 | Monte Video Telephone Ordinary ...... НРО veles i à і i 5 0 0 November e - vee 
86,492 1 10 Do. ö per Oent. Preference ........................... 1 é 1 5 0 0 - — eee 
490,000 5 rr iet окне cease eiit ы 4 53 4j 5 5 17 1 | February and August 5 — 
15,000 10 6/0 Do. 6 рег Cent. Oumulative lst Preference | 18 :14 13 16 400 m " 13 УЖ 
15,000 10 6/0 Do. брег Cent. Cumulative 2nd Preference .. 11 13 12 14 4 5 9 10 75 - ove 
250,000 5 2/6 Do. брег Cent. Non - Oumulative 3rd Pref, .. $ bh 5 5i 415 3 ji ses 

„000, 000 Stock 33 Do. Doedenture Stock 3$ per Сөп. red) ere 98 101 98 101 810 3 | June ‘acd December . ..| 10 981 
171,504 1 0 8 „6 6 6% „„ „„ „ 6 6 000 0 6 6% %% „ „„ IT Terr iit % „ „ 6 66606 6600 © 60000 o 13 18 И 13 1, 4 14 1 Apri and Ootober ececes oor еэ 

58,000 $ 2/6 | United River Plate ............................ . . E 4 5 4 5 810 ) [ Jdly . . . . .. 6 st 4}} 

- 16,639 - 5 1н Do, 5% Cumulativo Preferenog .............=...... . 4 5$ 415 3 | Juneand December .. b өө» 
£179,947 | Stock 5% |* Do. 5 per Gent. Dobenture Stock (red.) .. 103 100 | 108 106 | 414 4 8 " = кй 
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ELECTRICAL COMPANIES’ SHARE LIST, 


Lasr Previous Price RATE PER Вивгчкав Dons 
cae "Ex Drvr- NAME, Weex’s Prior, | Wednesday, Окхт. Divrpxwp Dux, DongiNGo Werk 
Sunk. | DEND. May 30, June 6. YIELDED. Exbtwo Jus: 6, 
ELECTRICITY SUPPLY COMPANIES. £ s. d. Highest | Lowest 
100,000 1 2 Bl’ckh’th & Gr’nw’ch D'st'ct Elec. Lt. Ord. (fally pd.) t of t j „гә - 1 ө 
6,000 10 100 i cup T and Poole Elec. Supply Ord.,...........| II 1 11 1 811 3 eve - on 
6,000 10 4/6 Do. er Cent. Cumulative Pre 10 11 10 11 4 110 өре ese өөө 

19,661 5 3/6 Brompton 4 £i ensington Electricity Supply es =i 7 8 7 8 315 0 — 

12,000 5 3/6 Do. er Cent. Preferen oo . eis 8j 9 8i 9 813 8 | Marchand September ese . 

20,000 5 -. | Calcutta ке Supply Ordinary (fully paid) ......... 7 7 Am m : ‚өө — 7 - 

50,000 5 5/0 | Charing Cross & Strand Electricity Sapply Corp. ... 8 9j 8 9 414 9 | February and August et 8i 

20,000 5 2/3 Do. 4) per. Cent. Preference Б Seer ee eT 5 < 6 5 6 8 15 0 ` LU eee oes 

34,000 5 3/6 Chelsea Electricity Suppl Ordinary .. LELT А 6 7k 7i 4 0 0 March SORES Ce eeR ESR ee tee eee eee 
£150,000 | Stock 44% |* Do. 4% per Cent. Debenture Stock (red.) „„| 208 111 108 111 4 2 2 | Juneand December... ack өөө 

$1,200,000 | $1,000 57 Chicago Edison Ist Mort.5Z 30 r.Gold Bonds(red. ) ..] 100 110 100 110 4 1011 | April and October...... one - 

60,000 10 8/0 | City of London Electric Lighting Ord. ................... 9). 12% 9b _ 10; 316 2 | February and August 0 19 

40,000 10 6% bo. 6 per Cent. Cumulative Pref. . ... . 12 13 121 13; 4 811 | January and Jul pon 133 wee 
£100,000 | Stock 5% „Do. 5 per Cent. Dabenture Stock (red. p ssal 122 137 124 129 3 18 11 | June and December ... one — 

40,000 10 8/0 | County of London and Brush Prov. Ordinary ...... .. 10 9 10 818 2 z 10 et 

20,000 10 6/0 Do. 6 per Cent. Cumulative POAY AN 5% 2 il 12 11 12; 416 0 | Marchand September I et 
£200,000 | Stock 44% Do. 4% Dob. Stock Certa. (all (rel) ....| 110 113 110 113 4 11 8 See EX - 

15,000 5 10% Kensington and Jont et Profrence ori eth ag pg att AM 13 12] 13 41 6 обе ec ove 

10,000 5 6% * Do. 6 per Cent lst Pra seepe sosoo soete за 7 : -7 7 7 4 0 0 January and July...... ee ... 

110,000 3 e» London — Supply Obiiuary . Siu. ended sedan 1} 2 14 2 P i wv wn 

49,840 5 3/0 Do, 6 per Cent. Preference .. як 4 4} 4 4} 6 13 4 Er — 
£250,000 | Stock 4% ‘Do. 4 per Gent. Ist Mortgage Debentares .. went MO. 300 100 102 819 3 | Mar. June, Sept. I Dec.| 101 s. 

85,000 10 5/0 um Elec. Sapply Ord... ех таў 13} 14 | 8 9 0 | April and e sn 5 
£220,000 | Stock 47 Do. per Cent. Deb, Stock First Mort Lud ERE - RAN 111 117 8 16 11 Sine d 8 РЕ - 
£125,000 | Stock 24/8 Do. er Cent. Mort. Deb. Stock (red.) ...... 96 93 97 93 311 6 - - sso 

6,452 10 8/0 Notting Ж. lectric 8 «0000909000 600 15 16k - 15 16} 4 4 10 March ТТ ert ee one „ө 
10,000 5 5/0 Oxford Electric Ordinary „% лава онова нана „ 6 7 6 7 3 11 5 , eee ee 
800,000 1 87 Rand MESSING. Loue sopal: abide ceeds solid devenu . i i 10 13 4 " эше oo ose 
£135,000 | Stock 5% River Plate EL Lt. & doors. Ltd., 57 lat Mor. Deb... 75 85 75 85 5 18 0 | January and July өөө ose 

15,000 $100 $2 Ro Klectric Compan of Montreal Shares ..... xi 170 199 165 1*5 4 6 6 April aud Ootobur. sù өөө 
£123,200 100 44% |* 4} per Cent. Ist Mortgage Dabentures . 101 107 104 107 441 » T ose - 

40,000 5 9/6 | St. James's and Pall Mall Electric Ordinary ........| 14) 153 14h 15 413 7 | February and August 153 eo, 

20,000 5 3/6 Do. 7 por Cent. Preference ...... ..... ... ч 8k 9 8 9 813 8 i ie ә 94 ehe 

12,000 5 eee Smithfleld Markets Electric Supply Ordinary ... estes 0 2 2 2 2} - - ave — 

450,000 Stock ы Do. 47 Debeataures.. 85 95 85 95 — T 5A "7 
65,000 5 .. | South London Electric Sapply Ordinary (faity paid) 4 4 + 4 РА — - - 
79,900 5 8/0 Westminster Electric Supply Ordinary ...... . l4} 15 131 14 4 9 8 | Marchand September 15% 11 

ELECTRIC MANUFACTURING &3. иисе 

125,000 1 Tid. | Aron Electricity Meter 6 par Cant, O 1m. sign. ih 1 i i i 617 2 | March and September өө ove 

85,000 1 see British — Works Оо. Ordinary ........ cscs . á 1 1 г өгө - eas 

50,000 1 D Do. er Cent. Camalative Preference ...... .. E H te u - ons : 

£50,000 100 417 Do. F rst Mortgage Debenturea ..............‚ 99 101 9) 101 RT ect oes es 

40,000 5 15/0 | British Insulated Wire Ordinary... S ead Rt 12 11 12 wu dr 8 oss - 

27,500 5 3/0 Do. 6 por Cent. Preference . 0050060200 чебеш 6 6 6 6 412 4 ose — eee 

100,000 5 1/6} | British Westinghouse 87 Preference ...... «ve ә... 4 5 4 5 Hi. ds 5} - 

90,060 2 1/24 | Brush — Enginosaring ............. : iouis 1 2 1 2 4 0 0 September . . - ee 

90,000 2 1/21 Do. сре Cent. Pref, Non-C 1m. E ate 2 2} 2 2 5 6 8 00 de бее 
£125,000 | Stock a Do. ze Cent. Perpetaal 57 Stook . . | 103 11; 109 11 3 19 10 3 and August vie в 
£108,710 | Stock 12/k |* Do. Debenture Stock (rel.) ..... е 103 105 123 105 4 5 9 une and December... e coe 

20,000 5 10/0 Callender’s Cable Construction ati СА bonus & now 14 15k 13 14} 6 3 5 - 90 13] pos 

20,000 5 2/6 Do. брег Cont. Camulative Preference x u 5 6 5 6 43 4 ay ы bis ME 

£90,000 | Stock 44% Do. 4 per Cent. lst Mortgage Dab. (red.) . 113 116 112 118 818 5 | November and May... өзө - 

300, 000 1 0/9} | Castner-Kellner Alkali Co. (fully paid) ..... — 05646 là 18 13 18 518 5 * "^ — 

£150,000 Stock 77 Do. 4} оет Cent. First Mort. Dab. КЫ) + ee 93 103 9) 192 4 8 3 ese өөө - 

60,000 NC 0/7 H Chadburn's Ship а Ordinary EAS E B 1 1 5 6 8 | March ..... 8 e eee 

60,000 1 0/7 Do. 6 per Cent. Camalative Preference .. a 1 1 5.6 8 КЕ - es 

32,098 3 1/93 Crompton ond Co. (Nos. 1 to 32,093) ...................-- 3 4 3 E 410 9 | January and July. 379 ý 
£100,000 100 5X |+. Do. er Cent. Firat Mortgage Bob. (rod. )..| 100 103 109 103 419 0 20 во ove i 

60,000 1 0/7} | Davis and T mmins 6 per Cant. Cum. Pref... 4 13 i 1} 5 6 8 nt NT oe 

99,261 5 1/9} dom and Swan United (“A“ Shares) (£3 paid) .. 2 2k 2 2 7 3 9 | February and August 2 ove 

17,139 5 2/93 (£5 paid) — 2 34 45 3k 4 613 4 T] [Т] ... eee 
£344,023 | Stock 4% Do. 4 per Cent. Mortgage Bob. Stock (red. lé 93 95 93 95 4 4 3 | Juneand 8 T" eee - 

26,100 5 5/11¢ | Edmundson's Electric Corporation Ord. (fully pd.) 43 5 4} 5 6 0 0 | Half-yearly ............. ove ove 

£75,000 | Stock - Do. 44 per Cent. First Mort. Deb. (red.) . 101 101 101 101 ^ ove e 

112,100 2 1/2? | Electric Construction Co. (Limited) ................. ДРЕ 2 2} 2 2} 5 6 8 Jannety and July... ёе 

25,000 2 2/9} Do. 7 per Cent. Cumulative reference ......... 21 3} 2} 3t 4 6 S | July «ness, — ee - 
£182,500; Stock 4% Do. 1 per Cent. lst Mortgage Dab, (rp) 8 103 10; 103 103 3 16 2 January and July.... °з - 

30,000 | - 6 | 110 apod в Telegra sacar Works Ordinary “бө 1B 14 13 14 3 15 10 | February and August - 

30,000 "8 | WV6 Do. 4} per Cant. Preference ....................... 5 5 | 5 5 318 3 * * «К ren 

£50,000 | Stock 417 Do. per Cent. Mortgage Dab.Stock (red. hs 110 111 110 114 3 13 11 " 55 өөө 

50,000 10 10/0 — Rubber, Gutta Percha, &c,, Worka ..... СУФ 21 21 21 21 4 1l 10 20 (9 | 2:8 218 
£300,000 100 47 Do.  4per Cent. lst Mor:gaga Dab. (red.) . 100 103 19) 103 317 6 March and September - - 

87,350 12 21/0 | Telegraph Construction and Maintenance .........| 31 33 31 33 411 6 | March and Jnly ...., .. 36} s 
£150,000 100 4% Do. 4per Cent. Dabeature Bonds, 1909 103 195 102 105 816 2 | January aud July. . - өө 

20,000 5 8/0 Do. Manufacturing ratas. . СИИ 11 124 lik 15 218 0 ev өөө _ ә 

20,000 5 2/6 Do. брег Cent. Cumulative Preference ......... 5 8 5% 6 43 4 A bi | ess 

30,000 5 7/0. | Willans and Robinson Ordinary .. .. . X new| 114 12} 11 12 5 0 0 | April aad Octobar...... EET 

50,000 5 3/0 Do. 6 per Cent. Camulative Preference x now 7 7¢ 61 7} 4 2 9 | T » 2 565 
£100,000 | Stock 44% Do. 44 per Cent. lst Mortgage Debentures ...| 104 103 101  10ġ 4 0 2 | May and November... өө 

ELECTRIC RAILWAYS TRAMWAY3, EN i 

15,000 10 10/0 | Blackpool and Fleotwood Tramways .... совае 85 71 154 171 183 1 6 6 on - eee 
£167,900 100 5% Brisbane Tramway 5 p Cant. Dabantüres...... ssas 10? 101 102 10 416 2 | - ec - 

50,000 10 87 Bristol Tramways and Carriage 8 se 22 23 22 233 3 3 10 | February and August ose - 

25,000 10 4% Do, Cumulative Preference (£3 paid) ......... 8 8 8} ee | se - ор 
£100,000 | Stock 4% Do. 4 per Cent. Dobantures N „ 41 M 118 12) 8 6 1 | February aul Auzu:t 120 113 

12,000 10 5/) | British Columbia Electric Railway 5 7 Pref. . 10} 101 10} 10] 413 0 | Miy and Novembar ... ө» - 

30,000 10 9/0 | British Electric Traction Ordinary (Nos. 1 to 30 000) 155 16; 15$ 13; 812 9 ecc ә ee 

15,000 10 e Do. (Nos. 60,001 to 75,000) . . sesso 153 16} 154 16} x wl wes — 

50,000 10 6/0 Do, 6% Cum. Pref. (Nos, ),0)1 to 62,00) ena 13 13 2 13 412 4 | Fobrairy and Au rus! 160 12. 
£200,000 | Stock 05 | Do. брег Cent. Perpetaal Debonturoa есе ..] 13& 127 Ri 127 313 9 ‘ 126 12} 
£150,000 | Stock in Do. Do. (issued Feb. 5, 2000) ..... PEN РА 120 123 a ; - 

40,000 5 2/8 1, Buenos Ayres & Belgrano 6% “A” Cum. Pref... 5 5} 5 5} 514 4 гө - 

27,500 5 sis Буе, ЕШ? S ica Lol Е: a EA 44 4 4 Ne e 4 a 
£320,000 | Stock 5% Do. 6perCant. Debentures ... 10; 105 103 106 416 6 se 105 - 
£120,000 | Stock М Do. 5%2adDeb.S«'k Prov. Certs. (S09 р *.] 37 4) 37 40 zr kt R% 

208,940 10 3/0 | Central London Ordinary ... 10 10} 10 10} 217 2 | Jane and December ... 103 pe 
£355,000 | Stock 14% | Olt and South London Railway Gon. Ordinary " 61 Gt 6) 63 215 2 | Februirg aid August 6/ 65 
370,500 10 1/51 (Nos. 22,6)1 to 69,02) 5] 61 6 7 220 » i М — 
£150,000 | Stock 5% Do. 5 per Cent, Perpetaal Proforanse (sa). 110 145 10 145 3 9 0 " T ve өө» 
4200, 000 stock 57 Do. (1838). «esc | 192 137 132 137 313 8 ose Хү eee 
$244,815 | Stock 47 Do. 4 per Cent. Porst 1al Dobentace es, 123 123 123 123 8 2 6 | May and November. ec vee 

20,000 10 834 Pa eria] Tramways Ordinary y. . £293 22 23 22 23 3 6 8 | March and September ose - 

10,000 10 67 Do. 6 per Cent. Profsrance .........-. based N 11 15 14 18 317 5 РА 90 өөө cos 
£300,000 | Stock 44% d Do. 4$ per Cent. Debent ire... eee den e BES 115 113 115 3 17 11 | January and July ..... is que 

95,000 1 0/9 | Isle of Man Tram. and Elec. Power Ord. ............. a i 11 | 32 0 0 | March aad Ootoboe ,.. - one 

70,000 1 C/7} Do. 6 pər Cent. Pref... RA ve | I fx 19 4 0 i ЧЕ 2 * 

30,000 10 1/3 | Kidderminster & District E. L. & Tr'ctn 6% Pret 9; 105 9 104 415 3 | May and November .., oe -— 

37,500 10 24% | Liverpool Overhead Railway Ordinary ..... — БДР 9% 9 94 4 0 6 | February and August - ove 

10,000 10 5% Do. H por Cant. Preferonce .. eee 9555025298 seocaeucsie 13} 134 13 134 3 14 1 Г] LLJ LII] eee 
5 125,000 | Stock 4% | Do. сри Cent. Dobenture ... ... . . . . . . . .. 103 107 105 107 316 0 January and July...... - - 

‚24,000 5 үз New General Traction Ordinary ............ . . 3 4 3 4 TT | wes eve 

* 30,000 5 6/0 Do. 6 per Cent. Camulative Preference 4 5} 4} 5} 511.8 | May o cise eee ess А - 

4,000 |. 30^ „|р а Oldham, e and Hyde Elec. TCR aks, T 16 13 16 1s . , February and August - - 
4,000 10 5/0 |` Do." 5 par Cent. Preference ....., .... . . 103 — 10] 103 10] 413 0 РА „ eve - 

13,334 10 EN Potteries ouch: Traction Ordinar —— ll 12 111 123 ЯРА — eee — 

20,000 10 5/0 Do. per Cant, Cumulative reference . — 9 10 93 loj 415 3 | Fobruary aad Augus: ése - 
£510,000 | Stock 3% | Waterloo d d Olty Hrn 1 104 10) 103 2 18 10 | June auu December. 102 eve 
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We are glad to see that steps are being taken to obtain 
unanimity among manufacturers of cable for electrical 
purposes on the question of conventional standards for the 
weight and resistance of copper. As we pointed out last 
December, the arbitrary standards arrived at by Ње “ Com- 
mittee on Copper Conductors” were of no avail unless all the 
manufacturers of cable had a voice in their selection and 
undertook to abide by them. At that time the two largest 
manufacturers of electric light cable stood out from the com- 
bination, but, since then, the informal association of rubber 
cable manufacturers has been developed into a “Cable Makers’ 
Association,“ and these two firms and, in fact, practically all 
the cable manufacturers in this country have joined it. The 
report of the committee above referred to is still under dis- 
cussion by a sub-committee of the Association, which will 
meet in about ten days’ time to prepare its report, and at a 
meeting of the Association in three or four weeks from now a 
definite decision will probably be arrived at. The outcome of 
the deliberations may be expected to be the adhesion of the 
Association to the conventional standards for copper resistance 
and weight specified in the original report of the Committee 
on Copper Conductors,” but a modification of the rule for the 
resistance and loss in lay of stranded conductors. 


—— 


Ir is to be regretted that Prof. Fonkks and Prof, Perry 
should discuss their differences in such an unfriendly spirit, 
for both have published figures and investigations of two 
kinds—those of practical value and others of purely academic 
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interest.. By concentrating their attacks on one another's 
contributions of the latter class the two professors have, in 
the discussion on Prof. Fogsrs' Paper, and subsequently in 
our correspondence columns, left it to be inferred that the 


accuracy or utility of the whole is at fault in each саве; 


whereas there is no doubt that neither Prof. Fonsxs' tables nor 
Prof. Perry’s methods are entirely devoid of practical bearing. 
An illustration of the manner in which the professors are 
at cross-purposes is given by one of the numerical examples 
they have chosen. Prof. Perry says that in a simple trans- 
mission system without line boosters, or in a single 
section of а boosted system, the efficiency cannot be less than 
50 per cent. Prof. Forses says it can, because if a generator 
delivers 1,000 volts to a line of 8 ohms resistance, and if 
200 amperes be utilised at the other end, the loss in pressure 
will be 600 volts and the efficiency 40 per cent. No doubt this 
can be done, but Prof. Forses does not need the unwilling 
services of Mr. Swinsurne аз “ foolometer” (see our Corre- 


‘spondence colamns this week) to know that no one but a fool 


would do it, when to transmit the same 80 kw. at the far end 
with only 50 per cent. loss, a lighter line of 81 ohms resistance 
would suffice, with a current of 160 amperes. 

— 

Тнк sensational announcements in the American press 
with regard to Mr. NIxoLA TESLA's wonderful doings and still 
more wonderful prophecies, have been attributed in a large 
measure to the highly developed power of imaginative 
embroidery possessed by some Western newspaper reporters. 
An article by Mr. Testa himself, in the current number 
of the Century Magazine, shows that an injustice has 
been done to that class of individuals, for this contribution 
equals in wild speculation anything hitherto attributed to 
the eminent inventor. The article is headed “ The Problem 
of Increasing Human Energy, with Special Reference to the 
Harnessing of the Sun’s Energy.” The writer begins by 
postulating that human life is a movement. The existence of a 
body in motion unavoidably implies a force which is moving 
it. Consequently Mr. TESLA chooses to consider human 
energy as denotable by the expression MV?/2, and proceeds to 
consider how it may be increased. М he takes as the total 
mass of man in the ordinary interpretation of the term 
mass, and V is “а certain hypothetical velocity.” He 
warns his readers against reducing their mass by intemperance, 
impure drinking water, or laxity of morals—digressing on the 
subject of food supply, and the production of artificial 
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fertilisers by causing the nitrogen of the air to combine chemi- | whon spelt phonetically in Yiddish, and that to them 


cally with the oxygen in a high-pressure electric discharge. 
— aa 

Oreanisep warfare, Mr. Testa thinks, is what tends mostly 
to the reduction of the hypothetical velocity V, and he pro- 
ceeds to describe a means, he has not yet perfected, of 
rendering warfare less harmful in this direction. This simple 
means is the substitution of “ telautomatics for men. So far 
he has only succeeded in constructing one such apparatus—a 
boat controlled by electrical oscillations—with a ‘‘ borrowed 
mind”; but, he says I purpose to show that, however im- 
possible it may now seem, an automaton may be contrived 
which will have its‘own mind’ and . be capable of 
distinguishing between what it ought to do and what it ought 
not todo. . . . . In fact, I have already conceived such 
а plan." On the other hand, to deal fully with the methods 
of increasing the force “ accelerating the human mass would 
lead Mr. Testa too far. Suffice it to state that the resultant 
of all these forces is always in the direction of reason. . .” 
A ‘‘telautomatic’’ is then presumably not one of the com- 
ponents. — 

Lack of space precludes us also from dealing more fully with 
Mr. Tzsta’s dreams—or are they nightmares?—with their 
bright pictures of high-pressure phenomena. We can only 
mention briefly some of his schemes for the advantage 
of mankind. Не intends to smelt iron by first electrolysing 
water, burning the hydrogen in air to produce the heat for 
smelting, and selling the pure oxygen as a by-product. He 


suggests other methods than windmills of obtaining energy. 


from “the ambient medium,” some of which he no longer 
considers likely to be commercially profitable, and others with 
regard io which he is more hopeful. He next deals with 
the transmission of energy through space without wires. The 
proposal to transmit electricity at high pressure through the 
upper strata of the atmosphere we have alluded to on a 
former occasion, but the following bears repetition. Mr. 
Testa has discovered causes of error in Herrz’s researches, 
with the result that he has “long ago ceased to look upon 
his [Невт2'в] results as being an experimental verification of 
the poetical conceptions of MaxwELr." | 
— 

Tue electrical department of the Whitechapel Board of 
Works is sparing no pains to solicit the patronage of the 
smaller consumers in its district. Not content with issuing 
a pamphlet setting forth the advantages and comparative 
cheapness of electric light, it has gone so far as to publish 
a ‘ Yiddish edition of it, printed in Hebrew characters, for 
the benefit of the large Jewish population of Oriental London, 
“many of whom,” Mr. ТАРРЕВ humorously points out to us in 
the letter accompanying the pamphlet, cannot read English, 


and to whom it would otherwise be extremely difficult to 


explain the maximum demand system of charging." The 
translation must have been done by a Yiddish scholar of 
no mean ability, whose appreciation of the technicalities of 
the subject is also complete. We might suggest in the way 
of friendly criticism, however, that although the definition of 
a demand indicator is clearly expressed in simple language, 
those who are not sufficiently educated to read English would 
experience a difficulty in understanding the word motor even 


** Michaelmas” would not fix a season of the year so definitely 
as the phrase ‘“‘ Rosh-Hoshannah." 


— — . — 


American Associatlon for the Advancement of Science.— 
The forty-ninth annual meeting of this Association will be 
held in New York on June 23-80. 

Electrical Engineers (R.E.) Volunteers.—Corporal A. Hold- 
away, of the above company, was reported ''dangerously 
ill" at Bloemfontein, on the 9th inst. 

Vacant Fellowship.—A research fellowship in pure and 
applied physics a& Owens College, Manchester, of the value 
of £100 is offered. Further particulars are set out in an 
advertisement. 


Institution of Electrical Engineers. Irish Section.—At a 
meeting of the Irish Section, held in Dublin last evening, 
Mr. R. Hammond delivered his postponed address on the 
** Proposed Dublin Electric Light and Power Scheme.“ 


Boer Conservatism.—At Johannesburg, under a concession 
granted by President Kriiger’s Government, one-horse tram- 
cars have been running for some time. A concession for the 
construction of electric lines has since been refused on the 
ground that the farmers would lose the sale of their forage.” 
The same objection has been raised to the cycle, upon which a 
heavy tax has hitherto been placed. 

The English Electric Manufacturing Co.’s Works.—The new 
works of this company, at Preston (Lancs.), were formally 
opened yesterday. On the previous day the directors and 
officials of the company entertained a party of engineers, 
technical journalists, and others at a private view of these 


extensive and admirably-planned engineering works. We 


hope to present our readers with an illustrated description of 
the works in an early issue. 


Improvements in Provincial Telephone Systems.—The new 
exchange in Bristol worked on the central battery system 
(described in The Electrician, Vol. XLIII., p. 401) is now in 
successful operation. The National Telephone Co. is laying 
underground wires both in Hull and Sunderland, and in both 
these towns the central battery system will probably be in 
operation within the next three months. In Hull it is 
replacing the branching system. 


The Thames Steamboat Service.—A correspondent in The · 
Times of Wednesday suggests that the difficulty in the way of 
the satisfactory working of the Thames steamboat service is 
not one of pier dues but arises from the inconveniently-placed 
points at which passengers take and leave the boats. He pro- 
poses, as а remedy, to provide stations in the main thorough- 
fares near the river, and to construct subways from these to 
the pier, conveying passengers through the subways to the 
pier by means of electric cars. 


University Inteligence.—On Tuesday the Mathematical 
Tripos list was published at Cambridge. Mr. J. E. Wright, 
of Trinity College, is Senior Wrangler. After the reading of the 
list, honorary degrees were presented. Among therecipients were 
Sir Benjamin Baker, M. Henri Poincaré, and the Earl of Rosse. 
—At Oxford the Convocation has passed a statute providing 
that the occupant of the recently-endowed Wykeham Chair of 
Physics is chiefly to lecture on electricity and magnetism. 
The election of a professor has not yet taken place. 


The Royal Society.—Among the Papers down for reading 
yesterday were the following: — The Electrical Effects of 
Light upon Green Leaves (Preliminary Communication),” by 
Dr. A. D. Waller, F. R. S., The Diffusion of Ions produced in 
Air by the Action of a Radio-Active Substance, Ultra- violet 
Light and Point Discharges,” by J. S. Townsend, and On 
an Artificial Retina and on a Theory of Vision,” by Prof. 
J. C. Bose.—The Annual Soirée will be held at Burlington 
House, on Wednesday next, the 20th inst. 

Aluminium Transmission Lines.—One of the chief features 
of the power transmission plant of the Snoqualmie Falls 
Power Co. (described in The Electrician, Vol. XLIV., p. 5, and 
also briefly referred to by Prof. Forbes, in his recent Institu- 
tion Paper, The Electrician, May 10, p. 50), is the exclusive 
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employment of aluminium wire on the transmission line; and 
we read in the American papers that some trouble has 
recently been experienced in these lines owing to breakages. 
Heavier wire of a stronger alloy is now being erected between 
Tacoma and Snoqualmie Falls. 


Cable Interruptions and Repairs :— 


Date of 5 Date of Repair. 
Latakia— Cypruͥůnns June 21, 1899 — 
Cayenne — Pinhieroo Oct 11, 1899 — 
Tarifa ͥ Jan. 3, 1900 — 
Paramaribo— Cayenne Feb. 16, 1900 — 
Магапћат ............... Feb. 20, 1900 — 
Pará—Maranham m Mar. 2, 1900 — 
Möle-St. Nicolas — Cap Haitien Mar. 7, 1900 — 

San Thomé —Loanda ............ May 20, 1900 .. June 11, 1900 

Durban—Delagoa Bay May 31, 1900 ... June 10,1900 


The International Catalogue of Scientific Literature.—During 
this week the third biennial conference in connection with 
the Royal Societys scheme for the publication of an inter- 
national catalogue of scientific literature has been held at 
Burlington House. Delegates were present from the United 
Kingdom, Cape Colony, Natal, India, New South Wales, New 
Zealand, Queensland, Canada, United States of America, 
- France, Germany, Italy, Japan, Switzerland, Austria, Holland, 
3 Denmark, Greece, Hungary, Norway, Sweden, and 

exico. 


Obituary.—We regret to announce the death of Dr. Julius 
Althaus, which occurred on Monday last. Dr. Althaus was 
one of those physicians who devoted considerable attention to 
electrical treatment, and even if we have been unable at all 
times to express ourselves at one with him on some of his 
theories, there is no doubt that he has done much useful 
work towards advancing the science of electro-therapeutics. 
Dr. Althaus was a well-known writer on medical subjects, and 
one of his most recent works was a book on The Value of 
Electrical Treatment," which was recently reviewed in our 
columns. Dr. Althaus, who died at the age of 67, will be 
regretted not only in medical but also in scientific circles. 


Wireless Telegraphy.—It is announced that arrangements 
are being made at Ilfracombe for experimenting with wireless 
telegraphy between that town and the Mumbles, across the 
Bristol Channel, a distance of about 21 miles. The pole to 
be used is about 120ft. in height. The experiments will extend 
over а period of about a fortnight.— The Cape Town Argus states 
that wireless telegraphic communication was maintained 
between the convoy “ Doris" and Delagoa Bay while that ship 
was at Kosi River. This is the only report of wireless 
telegraphic operations in South Africa that has been received 
for some time. It would be interesting to know what is at 
present the occupation of those members of the staff of 
Marconi’s Wireless Telegraph Co. who volunteered to 
accompany their instruments to the front. 


High-Voltage Incandescent Lamps.— An article in a recent 
issue Of the Electrical World of New York contains an account 
of experiments which have been made in the construction of a 
500-volt incandescent lamp, of ordinary candle-power. Such 
a lamp cannot, it is stated, be made with a carbon filament, on 
account of the comparatively high conductivity of incandescent 
carbon. The writers tried, with success, mixtures of iridium 
and nitrates of the rare earths, with solutions of which they 
impregnated a cotton thread, which was then dried and 
burned over a Bunsen flame. A current about twice as great 
as that which it would be required to maintain was next 
passed through, in order to burn out the last traces of carbon. 
In another process, one thread was soaked in a solution of 
some iridium salt, and a second thread in a nitrate of one of 
the rare earths; these were twisted together, and burned as 
before. Filaments made by the latter process were not, 
however, found suitable for voltages above 200. It is finally 
suggested that the practical refractoriness and the high 
resistance of these filaments will render them useful as an 
auxiliary heater in the Nernst lamp. 


Thunderstorms.—The reports to hand of the damage done 
by the thunderstorms during the first half of the present 
week, show that this visitation was most serious and wide- 
spread. The number of fatalities has been larger than usual, 
and the damage to property has been great. We can but 


275 


refer to a few of the accidents. Most remarkable of the 
fatalities is the one by which Major Heywood-Jones lost his 
life while crossing the camp fields at Harrogate. An 
umbrella which he was carrying in his hand at the time 
was destroyed, and his body was marked with severe 
burns in five or six places. At Sheffield a woman was killed, 
and in a small village in Co. Kerry two women were killed 
and a number of others rendered insensible. At Sunderland 
a man was blinded by the lightning, and has not yet quite 
recovered. In addition to these accidents to person there 
have also been some remarkable accidents to buildings, &c. 
On Tuesday afternoon the chimney-stack of the Peterborough 
Corporation Electric Light Works was struck, and a heavy 
derrick was thrown to the ground. This was, fortunately, 
unaccompanied by any fatality. Church steeples at Little 
Staughton in Bedfordshire, at Kirkby Stephen, and else- 
where, have not been spared, and in the first case the steeple 
was entirely destroyed, the masonry breaking through the 
roof into the basement, and doing considerable damage. 
Perhaps the most remarkable accident was the total destruc- 
tion of a group of 14 out of 25 thatched cottages constituting 
a small hamlet in Northamptonshire. 


Society of Engineers.—At a meeting of this society last 
Monday, a Paper was read on “Electric Traction” by Mr. A. Н. 
Binyon. The author first compared the London traffic with 
that of New York, and gave figures of its distribution by 
various channels. He stated that the underground railways 
in London took only 19 per cent. of the total traffic against 
81 per cent. conveyed by omnibuses and tramways. While each 
of the 54 millions of people in London travelled 124 times in 
a year, the New York population of 34 millions travelled 
210 times yearly. He favoured the overhead trolley system 
as most efficient and economical, and he advocated the 
side trolley to obviate the unsightliness of very long brackets. 
The author expressed the opinion that the London United 
and the London County Council tramways would in time force 
railway companies to adopt electric traction, even for suburban 
traffic within a radius of from 10 to 25 miles round London. 
Beyond this limit he thought that the steam locomotive 
would beat its electric rival. In combining lighting and 
tramway plant, Mr. Binyon advocated completely separate 
dynamos and mains, and favoured slow-speed Corliss engines 
directly coupled to dynamos of large capacity. He described 
the double-current generators which would take the load on the 
alternating or continuous current, according as the demand was 
far from or near to the station. The power consumption of 
cars weighing about 12 tons, with speeds of from 6 to 12 miles, 
and with stops of from 8 to 10 seconds, was given by the 
author in the following table :— 

Power at Trolley Wheel in Board of Trade Units. 


Miles per hour. No. of stops mile, B.O.T. units per car. 
| б to 14 . . 07 to 1:08 
ram 0 issu 0°65 , 1°43 
G^ ылайын 5 „ 1l 222656 075 „ 1°75 
“ЖЕК GU Nm 073 „ 2 
I „ ST 083 „ 22 
Il ueste -ͤ.ñ6cñ „F 078 „ 204 
11 * o ТИТИ 075 „ 204 


The use of meters in cars was recommended for the reason 
that from 80 to 40 per cent. in power of the waste caused by 
the careless handling of controllers could be saved. 


MEETINGS OF SCIENTIFIC AND an 
SOCIETIES, & 0. 


WEDNESDAY, June 20th. 
RovAL METEOROLOGICAL SOCIETY, 
4.80 p.m, Ordinary Meeting at 70, Victoria-street, тезше S.W. 
RovaAL MicroscopicaL SociETY. 
8 p.m. Ordinary Meeting at 20, Hanover- "square, W. 
FRIDAY, June 32nd. 
PHTSIOAL Soctrrr. 
ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House, The following Papers will be read: (1) “ Notes on Gas 
з i age Thermom ' by Dr. P. Chappius; (2) "A Com n of 
ч Impure Platinum Thermometera,” by Н. M. Тогу; (3) “Оп the 
Jua Law of Cailletet and Mathias Ала. the Critical Density," by 
Prof. J. Young, F.R.S. 
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THE CENTRAL LONDON RAILWAY. 
(Continued from page 212.) 


Part L—POWER GENERATION AND DISTRIBUTION. 


The Power Station —The power station is situated on an 
extensive 20-acre tract of land at Shepherd’s Bush, used partly 
for the necessary buildings and sheds, and partly as a shunting 
and train-make-up yard. A plan of this area is shown in 
Fig. 5. The power station is an ample and substantial struc- 
ture in red brick, with two lofty chimney stacks in the same 
material. Figs. 6 and 7 show the general construction of 
this building. The boiler house (Fig. 8) is 148ft. long 
by 87ft. wide, and it accommodates at present 16 Babcock- 
Wilcox boilers arranged in two rows with a central 
gangway. Each boiler is rated at 12, 000lb. of steam per 
hour at 160lb. pressure, with hot feed from the Green's 
economisers.' Vicars’ mechanical stokers are fitted to the 
furnaces, and the arrangements for the conveyance of fuel from 
the railway trucks to the furnaces are elaborate and complete. 
The mechanical conveyer erected by Messrs. C. W. Hunt and. 


scraping gear, &c. After passing through the economisers, 
the farnace gases ascend the two chimneys, being discharged 
at a height of 250ft. above the ground level. These chimneys 
are 10ft. internal diameter at the base. The economiser 
scrapers are driven by continuous-current motors, a 5 н.р. 
motor being provided for each pair of economisers. 

Steam passes from each boiler through an 8in. stand pipe 
to the main steam range, each engine being also supplied from 
the main range by a pipe of the same diameter. The main 
steam pipes are carried over the boiler tops and underneath 
the machinery-room floor. The exhaust pipes and the 
injection and discharge pipes are similarly placed below the 
machinery-room floor, the injection pipe being 20in in 
diameter, and the discharge pipe 22in. in diameter. As shown 


in Fig. 10 each engine is provided with its independent 


condenser. | 
The machinery room із 200%. long by 88%. wide, and із 60. 
in height. There are at present erected the following steam- 
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SPACE FOR:COAL STORAGE 


Fig. 5.—PLAN or Dzrór AT SHEPHERD'S Bush. 


Co. consists of 200 buckets, each having a maximum capacity 
of 1401b., and a normal load of 1 cwt. · The normal speed of 
the conveyer is 40ft. per minute. Of the total 200 buckets 


only 20 are at any one time being actually lifted, the others | 


moving either along the top of the boilers at a height of 25ft. 
from the floor, or descending at the far end and returning 
underneath the boiler gangway. Тһе conveyer is driven by an 
8 н.р, continuous-current motor, taking from 10 to 12 amperes 
at 600 volts. It will be seen that the conveyer arrange- 
ments allow of 150 tons of coal being transported to 
the bunkers every hour. As the total capacity of the 
bunkers is 1,000 tons, they can be filled in about seven 
hours. This constitutes a sufficient supply for over a 
week. The coal descends by gravity from the bunkers 
through shoots to the mechanical stoker hoppers, which 
are regulated by a hand valve. These are shown in 
Fig. 8. The stokers are driven by two Bumsted and 
Chandler vertical steam engines, either or both of which 
may be used. In the boiler flues are placed four Green's 
economisers, for which two separate rooms have been erected. 
Each economiser consists of. 768 tubes, with the usual 


driven sets: Six main steam generating sets, four continuous- 
current exciter sets, and two continuous-current lighting sets. 
All the sets are direct-coupled. The main generating sets 
consist of 850 kw. three-phase generators, running at 94 revs. 
per min. and developing 5,000 volts, direct-coupled to hori- 
zontal cross-compound Allis steam engines, as shown in Fig. 9. 
The engines are fitted with Reynolds’s Corliss valve gear, and 
were built by the E. P. Allis Co., of Milwaukee, U.S.A. The 
high-pressure cylinders are 24in. diameter, and the low-pressure 
cylinders 46in. in diameter, each piston having a 4ft. stroke. 
Governing is effected on the cut-off of each cylinder, and there 
is, in addition, a safety steam device so arranged that on the 
failure of the ordinary governors, the racing of the engine will 
cause steam to be shut off. The main shaft is of hammered 
iron 20in. in diameter at the bearings and 22in. diameter at 
the centre, running in Babbitt metal bearings 8ft. in length. 
This shaft carries a 50-ton flywheel, built in eight sections, 
and the magnet wheel of the three-phase generators. 
These generators are of the revolving field type and 
at the normal speed of 94 revs. per min. generate 
three-phase current at 25 cycles per second. The 
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revolving field consists of 82 outwardly projecting lami- 
nated poles and magnet cores, bolted to a cast-steel ring. 
This ring is carried by a heavy cast-iron spider, which in 
turn is mounted on the extended engine shaft (situated be- 
tween the high and low pressure cranks) and keyed firmly 
thereto. The field coils are wound on formers, being after- 
wards slipped on to the magnet cores and insulated there- 
from. They have protecting flanges of wood, and each coil 


| 


SOKORMKAAAAAAN SEAS уа ООА 


— 


SN 


WRN 


load at 5,000 volts terminal pressure with unity power factor, 
an excitation of 110 amperes is required. The diameter of the 
field is 143:375in. and the length of each pole arc 9in., while 
the laminations are piled to a depth of Eun making the total 
area of each pole face 130 sq. in. The collectors, which merely 
consist of two rings td take the exciting current, are each fur- 
nished with two copper gauze brushes, and are supported on 
the engine shaft alongside the field spider, being insulated 
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Fic, 6.—LONGITUDINAL SECTION AND PLAN OF POWER STATION. 


consists of 794 turns of copper strip, 1:6in. by 0:08in., wound 
onedge. The object of the half turn per coil is that the ter- 
minals of each completed coil shall be on opposite sides of the 
spool, and when in position, the adjacent terminals being 
joined together, this connects up the whole winding in series 
In the best possible manner, both mechanically and electri- 
cally. The exciter voltage is 125, and for the normal full 


therefrom by ebonite. 
field, with spider, is approximately 84, 000lb. The armature 


The entire weight of the revolving 


core, which is built up of separately insulated sheet steel 
punchings 0 01 4in. thick, is supported by a cast-iron 
frame into which the laminz are dovetailed. The actual or 
active length of the iron (parallel to the shaft) is 10:8in., and 
there are five ventilating ducts, each iin. wide, spaced at 


E 
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equal distances apart, which, with the space taken up by the | altogether, or 32 in series per phase—that is, 418 turns, 
insulation between the punchings, makes the total length of | the connection being Y-wound. It will be noted that 
the armature iron (along the shaft) 144in. The internal | each coil has an entire slot devoted to it, and that the 
diameter of the armature is 144in., thus leaving an air gap of | winding of each phase is also distributed into two slots per 
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Ко. 7.—TRANSVERSE SECTION OF POWER STATION, 


0:3125in. The armature is of the slotted ог iron-clad type of | pole. 
construction ; the slots, which, of course, are on the inner 
diameter of the armature, and of which there are 192, 
are 3°625in. deep by 1:313in. wide. The windivg consists 


This distribution of winding lessens the inductance, 
and consequently the reactance of the armature, and improves 
the thermal properties by distributing one of the chief 
sources of heating—namely, the C?R losses—over a larger 


Fic. 8.—ViEw or Borter RANGES. 


of coils wound on formers, and each separately insulated 
so as to allow of being readily removed in case of 
repairs. Each coil has 14 turns of a conductor made 
up of 86 strands, 17 B.W.G. There are 96 such coils 


dissipating area and closer to the radiating surface than is 
the case if the winding, and consequently the C?R losses, be 
concentrated in one deep slot per pole piece. The coils are 
held in place in the slots by means of wooden wedges driven 
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longitudinally into dovetail grooves at the top of the slots, 


while the projecting ends of the coils are mechanically pro- 
tected by means of gunmetal shields. 
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Beneath each main set the condensing plant is erected as 


shown in Fig. 10. This condensing plant is of the Allis jet 
The armatures have | type. Each condenser cau deal with 26,000lb of steam per 


been tested at a pressure of 10,000 volts alternating. The hour normally, ог 30,000lb. if required. The pumps are 
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Fic. 10.—Maix GENERATING SET, SHOWING CONDENSER. 


armature punchings weigh about 4, 500lb., while the complete | double-acting, 28in. diameter and 24in. stroke, and they can 
armature, with its supporting frame, weighs approximately | draw water through a 22in. wrought-iron pipe running down 
48,6001Ь. 


the centre of the basement, from the hot- well situated 
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beneath the cooling towers at the north end of the build- | liary condensing plant, which takes the steam from the exciter 
ing, and deliver it back through two 18in. pipes, laid | and lighting sets, and also from the auxiliary plant. This 
one at each end of the basement, to the top of the Barnard | consists of a Wheeler surface condenser of 1,900 sq. ft. cooling 
cooling towers. The exhaust steam from the condenser ' surface. The circulating water is drawn from the hot-well 
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Fic. 11.—THREE-PHASE MAIN RAILWAY GENERATOR. 


engines passes into the receiver of the main engines | beneath the cooling towers, and delivered back to the top of 
80 as to secure the economy of compounding. An automatic | the cooling towers, while the air pump discharges directly into 
release valve is provided for each engine, so that should the | the hot-well. 

vacuum fail it exhausts to atmosphere. There is an auxi- (To be continued. ) 


CONTEMPORARY ELECTRICAL SCIENCE. ‘this new method of generating the rays is the possi- 
[Compiled by E. E. Fournme D'ALRx.] bility of exactly regulating the current and difference of 


WM potential which is necessary to excite the rays. This is not 
Active Principle of Uranium.—Sir W. Crookes has succeeded 


i / d aS. | possible by any of the other methods hitherto used. When 
in isolating the radio-active principle of uranium, after a long | the X-ray tube is first connected to the battery terminals no 
series of tests and reactions made with all sorts of uranium 


| current flows; it is necessary to heat the tube with a bunsen 
minerals and all sorts of methods. Ammonium carbonate 


I ] burner. At а certain critical temperature the tube suddenly 
was eventually found capable of separating out the uranium | lights up with a vivid fluorescence, and the rays are then given 
and leaving the unknown active substance, provisionally 


e su off with great intensity. The author employed a distilled- 
denoted by the symbol UrX by its discoverer. By analogy | water resistance of about 4,000,000 ohms. This places it 
with gallium, scandium, and polonium, the new substance 


: | | beyond a doubt that no electrical oscillations had апу part in 
might as well be called anglium or britannium as any- 


| | | ihe production of the X-rays. 

thing else. The facts known about it are not sufficient so [J. TROWBRIDGE, Am. J. Science, June, 1900.] 
far to warrant its final christening. It is about 800 times 

more active than uranium. It may be separated from polonium 
by sulphuretted hydrogen in an acid solution, which precipi- 
tates the latter but not the former. But по definite proof has 
yet been brought that it is not identical with radium. The 
spectroscopic test fails owing to its lack of sensitiveness in 
comparison with the photographic test! A further difficulty 
is introduced by the fact that precipitates have a tendency to 
drag down with them other substances which should remain 
in the filtrate. But the required proofs will doubtless soon be 
forthcoming. 

(Sir W. Crookes, Royal Society, Paper read May 10, 1900.] 


Resistance of Metallic l'ilms.—More than 20 years ago 
Wright pointed out a method of producing thin metallic films 
upon glass by cathode ray deposition. These films had very 
brilliant reflecting surfaces, and showed characteristic colours 
by transmitted light. A. C. Longden has studied the films 
with special reference to their electrical resistance. He found 
very soon that the thinnest films have an enormously high 
electric resistance, very much higher than is warranted by 
their thickness. A valuable discovery was that the sign 
of the temperature coefficient of the resistance is variable 
with the thickness. The thinnest films have, like liquids, 
a negative temperature coefficient. At a certain thick- 
ness the temperature coefficient becomes zero, and the 
film does not change in resistance with the temperature. 
A further stability may be imparted by artificial ageing in a 
bath of hot oil, and subsequent protection from the atmosphere, 
either by enclosing in a vacuum or embedding in paraffin or 
in rubber varnish. Contacts are made by thick electro- 
deposition. The final product is a very accurate standard of 
from a few ohms to several megohms, which will never vary 
by more than a few hundredths of 1 per cent. ! 

[A. C. Lonapgen, Am. J. Science, June, 1900.] 


Röntgen Rays produced by a Continuous Current.—J. Trow- 
bridge has lately completed the installation of a plant of 
20,С00 storoge cells in the Jefferson Physical Laboratory. 
This places at his disposal an E.M.F. of over 40,000 volts, 
and a comparatively steady current through a large resist- 
ance. He has succeeded in obtaining X rays of exceptional 
brillianoy with the aid of this high E.M.F., which, moreover, 
yield negatives of great contrast, showing traces of the 
shadows of ligaments and muscles. The great advantage of 
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Influence of Gravitation upon Resistance. —À somewhat 
recondite but none the less interesting resea'ch has been 
He had already shown that the 


carried out by G. Gore. 
presence of a mass of a heavy substance near one of the elec- 


trodes of a voltaic cell alters its E.M.F. Why it should do so 


could not be determined except by a lengthy series of experi- 
ments upon solids and electrolytes. The most obvious explana- 


tion was some change in the constitution of the electrode. If 
there were any such change, it might also show itself in a change 
of resistance consequent upon embedding a coil in a block 


of lead. A somewhat tedious series of experiments has been 


carried out by the author, and it says a good deal for his care 


and accuracy that he should have obtained a negative result. 
For positive results, due to secondary causes, are very much 
more easy to obtain. It appears, therefore, that the gravita- 
tional action observed in the case of electrolytic cells probably 
does not act through the metal. A full explanation of this 
interesting effect will probably demand more than the patience 


of a single worker. 
[G. Сова, Phil. Mag., Juve, 1900.] 


Interception of Wireless Telegrams.—No system of limiting 


the receipt of wireless messages has as yet been described, 


though the solution of the problem has already been several 


times announced. D. Tommasi suggests a plan which appears 
feasible enough, though it only reduces the space within which 
& given message can be received to a spherical shell instead of 
& line or a point. 
different ranges of action. The transmitter with the larger 
range is used for sending the message to the station for which 
it is intended, while the trangmitter with the shorter range is 
employed in confusing the message within that range by an 
unmeaning series of dots and dashes. The range of a trans- 
mitter can fortunately be adjusted by altering the size of the 
spark-gap, and thus it should not be difficult to restrict the 
chances of interception toa zone of, say, half-a-mile. . If, in 
addition, the spherical wave-train could, by reflection or other- 
wise, be converted into a beam of the form of a searchlight, 
the problem would be solved in a way. But, of course, a very 
much more satisfactory solution would be a device of the lock- 
and-key kind, in which messages could only be received by an 
instrument of very special construction and dimensions. 
D. Tommasi, Comptes Rendus, May 14, 1900.) 


Magnetised Coherers.—The coherers with magnetic elec- 
trodes devised by C. Tissot (see T'he Electrician, May 4, р. 41) 
have been applied with great success to the exchange of 
wireless messages between French battleships and the Portzic 
lighthouse. The most interesting feature of the contrivance 
is that it does not contain any of the devices patented by 
Marconi. The height of the masts did not exceed 100ft., and 
good signals were obtained at a distance of 38 miles. 
The coil employed for transmission was a transformer 
by Wydts and Rochefort. The messages exhanged were 
complete phrases, telegraphed by the ordinary Morse code 
and read by the ordinary ship telegraphists on board. 
The filings in the coherer and the iron terminals are kept very 
dry, and are best enclosed in a tube hermetically sealed and 
containing a few fragments of calcium carbide. The E.M.F. 
of the circuit may be varied within wide limits without inter- 
fering with the clearness of the signals. The ordinary resist- 
ance of the coherer is from 200,000 to 500,000 ohms. А+ 
coherence, it falls to something between 1,500 and 8,000 
ohms. The fall of resistance in magnetised coherers is not 
entirely due to the impact of the waves. The increase of 


current strength itself brings about a further fall. 
| (C. Tissot, Comptes Rendus, May 21, 1900.] 


Electric Pendulum.—An electrically-driven pendulum should, 
according to Lippmann, fulfil the following conditions: The 
restitution of kinetic energy should take place when the 
energy is all kinetic—i.e., when the pendulum passes through 
the vertical; the ‘‘electric sticking " should be abolished— 
i.e., the adhesion between two points at which the circuit is 
broken; the isochronism of the pendulum must not be dis- 
turbed by the electric contact; and the quantity of energy 
imparted at every oscillation must be constant, and indepen- 
dent of the state of the battery. Most of these conditions are 


The idea is to use two transmitters of 
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fulfilled by a pendulum designed by C. Fery. A permanent 
horseshoe magnet is attached to the bob of the pendulum, 
and one arm of it passes at every swing into a coil through 
which a constant quantity of electricity is sent just at the 
moment at which the pendulum is passing through the 
vertical. The manner in which the constant quantity of 
electricity is obtained from a possibly inconstant battery is 
very ingenious. А balancing arm bears at its ends two coils 
which fill up the spaces between the poles of two horseshoe 
magnets. The arm is of soft iron, and when a current tra- 
verses either of the coils it is temporarily magnetised. One 
of the coils is the motor coil, and receives the current 
from the battery. It is attracted by the electromagnet against 
the force of a spring, and thus brings about a definite dis- 
placement of the other coil in its magnetic field. The induced 
current caused by this displacement traverses the coil which 
receives the magnet attached to the bob, and thus gives to 
the latter the impulse required. With an E.M.F. of 10 volts, 
the current required is only of the order of a milliampere, and 
the amount of zinc consumed in a whole year would not 
exceed 20 grammes. Even so, however, the “ efficiency ” of 
the apparatus is very small, considering that the power 
required is only a forty-millionth of a horse-power. 
i [C. Fery, Comptes Rendus, May 7, 1900.] 


ON THE SPARK DUE TO THE BREAK OF AN 
ELECTRIC CIRCUIT. 


BY K. R. JOHNSON. 


Circuits in general being of very different nature we will 
imagine anideal one which can easily be realised approximately, 
and from this imaginary circuit we will also deduce the true 
expression of the extra current of the break. We will suppose 
the circuit to be composed of a single coil and a battery, beside 
which there is a make-and-break apparatus. The terminals 
of & condenser are fastened on either side of the interruptor. 

Let L be the coefficient of self-induction of the circuit, t.e., 
that of the coil; R the resistance of the circuit; and C the 
capacity of the circuit, i.e., that of the condenser increased a 
little owing to the capacity of the coil and the battery. 
Further, let E, be the electromotive force of the battery, E 
the potential difference of the condenser at time ¢, and I the 
strength of the current at time t from the break of the circuit. 
Then, for determining the extra current we have the well- 
known formule : 


LI RI E, 
dt 


dE ә 
I C dt? . 7 " . e А (2) 
as is given by Мг. L. Robb in a Paper “ On Oscillations that 
occur in the Charging of a Condenser” (Phil. Mag., Ser. V., 
Vol. XXXIV., p. 889, 1892). 
Integrating the above equations, we have 


and 


E= Ae sin (8. E B)). . (3) 
and T= AC [-a sin (5 ＋ В) + В cos (Gt T B)], (4) 
the values of d and 8 being as follows :— 
1 CR2/4L 
um ct. mig. ы (5) 


JLC 

A and B are arbitrary constants to be determined by the 
initial conditions—viz., that at the time of break, or when 
t — 0, the potential difference of the condenser, is zero, and the 


strength of current is that of the steady current aa Thus, 


it becomes B=0 and A= Eo Substituting these values in 


CRE 
(4) and (5), we have 
E= a ~ sin fit, . (6) 
_ E, - at а . 4 
and I= R [cos Bt — B sin £t]. (7) 


It may be observed that we assume that the spark is 
entirely suppressed. This condition being satisfied, the above 
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formule (6) and (7) give the analytical expressions of potential | v being the potential of the point z at time t from the break. 


difference and strength of current. Hence, it follows that the 
potential difference at time 1 B 
t= B tan-1( ) 


— 


attaing a maximum value. 


= 
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ЎА 
, Evidently the spark at the break is generally caused by the 
increasing potential difference of the terminals, or, what is 
the same, that of tbe condenser. Hence, if the potential 
difference never rises to so large an amount as is required to 
overcome the ''surface resistance" in the interruptor, no 
spark will take place at the break. Therefore it depends only 
on the value of E, in (8) whether & spark will or will not 
pass, whence the formula (8) may be discussed. There f is 
always positive, and may be varied from 0 to + > by varying 
C and R. When [3 increases from 0 to + » the multiplier 


— 1 
gun (£) only increases from 1/e to 1, and therefore the 


multiplier has very little influence on the variation of E, 
Then it follows from (8) that, by making the capacity C or the 
resistance R large enough, it is always possible to diminish 
the value of E,, enough for suppressing the spark. However, 
it may be observed that, the capacity of a microfarad being 
only 10-15 in absolute measure, there would generally be 
required so large a capacity for suppressing the spark that the 
use of such a method never occurs in practice. The general 
practical rules for suppressing the spark are according to the 
formula (8)—viz., to increase either the resistance alone or 
both the resistance and the capacity before the break. 

The spark not being suppressed, it is obvious that the pre- 
ceding formula (6) ceases to be an expression for the potential 
difference when the spark enters, but there is no reason why 
it should not express the potential difference from the break 
to the passing spark. 

Hitherto we have supposed a circuit of а certain form—viz , 
such that the capacity is situated at the terminals of the 
broken circuit ; but it can easily be proved that the behaviour 
of the extra current will be similar to this in other cases also. 
At first let the condenser be taken away from the imaginary 
circuit, then C may denote the capacity of the coil and battery, 
and, according to the opinion of Von Helmholtz, the capacity 
of a coil may be considered as situated in the terminals. 
Thus, the formule (6) and (7) may be applied also to this 
case, and from (6) it follows that, В being a very small 
quantity, E will generally be very large, and thus a spark 


will pass, unless = be very small. 


That the foregoing case of breaking a circuit in general may 
probably not essentially disagree with the conditions represented 
by the above formule may be tested by considering another 
ideal case, which is so different from that-considered at first 
that almost every practical case can be regarded as situated 
between the two limits—viz., between the first imaginary 
circuit and the one we are now going to consider. Suppose 
that the capacity is uniformly extended along the wire forming 
the circuit, so that the capacity per unit of length is the same 
at every point of the circuit; and also that the resistance 
and the self-induction are equal per unit of length, which 
may be approximately true for a submarine cable. This case 
has been already considered by Mr. O. Heaviside in a Paper 
On the Extra Current“ (Phil. Mag., Ser. V., Vol. II., р. 186, 
1876), and in formula (20), p. 141, he there gives an expres- 
sion for the potential v at any point at the distance z from 
one end of the circuit. Introducing the coefficients L, C, 
and R for the whole length of the circuit instead of the 


quantities sl, cl, and kl, used in the above-mentioned formula 
(20) of Heaviside’s, we have 
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Putting y =I, we have the potential v, at one end: 
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Putting y = 0, we have the potential of the other end to be 
- vj, and thus the potential difference of the terminals is 2v,, or 
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The analogy of the formula (10) with that of (6) is evident; 
and the reasoning about the formula (6) as to the suppression 
of the spark may be immediately applied on the formula (10). 
Hence, it seems that there is little difference, in considering 
the spark or its suppression, whether the capacity is situated 
at the ends of the broken circuit or is uniformly distributed 
along the whole length of the circuit. As every practical cas? 
is an intermediate one between these extremes, it may easily 
be concluded that the reasoning about a circuit with the capa- 
city at its terminals may be true for a circuit in general to a 
sufficiently close degree of approximation. 


(10) 
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CURRENT. RUSHES INTO TRANSFORMERS. 


BY R. C. CLINKER. 


It is a well-known fact that at the instant of switching a 
transformer or a group of transformers on to a live circuit, a 
momentary rush of current often takes place through the 
primary winding. This manifests itself usually by a kick of 
the ammeter, if one happens to be in circuit, or by a loud 
hum which dies away to the normal sound within the first 
few seconds. Theexplanation of the effect is probably this:— 
The magnetic condition of the iron before the transformer is 
switched on depends upon that point in the cycle at which 
the switch was last opened. The magnetic circuit being a 
closed one, the iron has no poles which tend to demagnetise, 
hence the induction in the core may have a maximum, zero, 
or intermediate value, depending upon the instantaneous 
value of the magnetising current when the voltage was 
removed from its terminals. If now voltage be suddenly re- 
applied to the primary in such a direction that to produce the 
necessary back E.M.F. a change of induction is required in 
the direction in which the iron is already highly magnetised, 
the permeability of the iron is so low in this direction that 
a large rush of current is necessary to produce the required 
change of flux. During the next few seconds the magnetic 
cycle in the iron does not take place around the zero 
point. Indeed, the direction of magnetisation may not 
even reverse in sign during the first few cycles. The 
tendency which exists in the iron, however, towards 
zero magnetisation asserts itself, and the magnetic cycle 
slowly descends from higher values of induction until it takes 
place around the zero point. One or two interesting experi- 
ments which the author made on this point some months ago 
make this action more apparent. In one, a direct-current 
ammeter with well-damped needle (such as a Weston instru- 
ment) is included in the circuit when switching on. If this 
ammeter be of fairly small range, a direct current will be seen 
to pass through the transformer for a considerable time after 
the circuit is closed. Thus, in the author's test, a 10 kw. 
transformer was experimented upon, a 5 ampere Weston 
ammeter being placed in circuit with the 100 volt terminals, 
which could be switched on to a 100 cycle supply. The 
normal alternating no-load current was about 1:5 amperes, 
but a kick of fully 5 amperes could often be obtained upon 
the Weston ammeter, the direction being of course either 
positive or negative. After the first kick the needle slowly 
sank to zero, but in some cases a small direct current flowed 
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through the transformer for fully one minute after the closing 
of the switch. It is evident that this direct current means a 
continuous change of the total induction linked with the 
circuit, going on quite independently of the cycle or range of 
induction-value necessary to supply the back E.M.F. 

The effect may be produced more artificially by magnetising 
the core in one direction with a direct current, while the 
alternating voltage is still applied to the terminals. To 
neutralise the induced voltage in the magnetising coil, the 
author used two transformers connected as in the diagram. 
T and T, were two 50 kw. transformers, both of 20:1 ratio. 
Their low pressure windings were paralleled and connected 
to a 100 volt source of alternating supply, two ammeters, one 
an alternating-current instrument (A) and the other a direct- 
current Weston (W) being included in the circuit. The high 
pressure windings were connected so that their E.M.F.'s 
opposed, and a direct-current circuit with resistance and 
ammeter (W,) was introduced in series with them. A direct 
current could thus be made to flow in both primaries quite 
independently of any induced voltage. 

On closing switch S, the ammeter A read, of course, the 
no-load current of T, while no permanent deflection was 
produced on W, the pointer merely vibrating over the zero. 
As A was a 60-ampere instrument, this small current 
produced very little deflection. On closing S, and allowing 
current to flow through the high-pressure coils, a momentary 
direct current was, of course, indicated by W, while the no- 
load current read on A was increased, owing to the lower 
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average permeability of the iron at the higher inductions 
through which the magnetic cycle was taking place. By 
reducing R sufficiently, this no-load current could be increased 
to 60 amperes, the scale limit of ammeter A. The interesting 
point of the experiment, however, lay in the effect of suddenly 
opening switch 8. The magnetic cycle, having no resultant 
magnetising force left to support it at so high an induction, 
gradually descended to its normal position, occupying in its 
descent an interval of at least one minute. For that space of 
time a direct current could be observed flowing through W. 
The immediate effect of opening S, upon the reading of A was 
to reduce it about one-third, from which value it slowly crept 
down to the normal magnetising current. One effect of 
working at this high induction was to cause the transformers 
to hum loudly. 

The method of connection used in this experiment may 
also be used to show that the hysteresis loss in the cores is 
dependent only upon the total range through which the 
Induction passes, and not upon the actual value of that induc- 
tion, a wattmeter being placed in circuit to measure this in 
ihe usual way. 
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A FRICTIONLESS MOTOR METER.* 


BY 8. EVERSHED. 


Preliminary.—Lest their should be any misapprehension of the 
title of this Paper, let it be eaid at once that the adjective is used in 
the comparative sense already sanctioned by such analogous phrases 
as “smokeless powder," “watertight compartment," and so on. 
Every one knows that smokeless powder makes some smoke and 
that a watertight compartment usually Jeake, but the smoke is not 
sufficient to enable the pcsition of a gun to be seen nor to interfere 
with other military operatione, and the leaks are not sufficient 
to sink the ship. Similarly a frictionless meter is one in which the 
friction commonly met with has been so greatly reduced as to render 
correction unnecessary, and reduce wear and tear to an inappreciable 
amount. 

In the course of the last few years the author has tested some of 
the better known types of motor meter in general use, with the result 
that the lowest observed value for the moment of frictional 
resistanceis 57 dyne cm. and the highest neatly 1,400 dyne cm., 
while values of from 300 to 500 dynecm. are quite usual. All 
these tests were carried out upon new metera which had been 
carelully adjusted by the makers, In the author's meter the 
frictionmoments so far observed vary from 1:5 dyne cm. in a 
new meter up to 3:5 dyne cm. in one which has run for many 
million revolutions, There figures will, it is hoped, serve to excuse 
if not to justify the title “ frictionless.” 

Among tbe many links in the long chain connecting the en 
locked in the coal store of an electric power station with the wor 
done on the coneumers’ premises the supply meter is by no means 
the least important. Yet is has perhaps received less attention 
from the Institution of Electrical Engineera than any other essential 
part of an electric supply. It is difficult to a:sign any cause for this 
apparent neglect: electric meters began to be invented in the 
earliest days of electric lighting, and by the time the industry was 
on a sound basis there were already a large number, working on a 
variety of wholly different principles, awaiting the test of practical 
use. There were motor meters, electrolytic meters, differential clock 
meters, feeler meters—in addition to a host of nondescript meters. 
There were many kinds of each of the fundamental types ; some of 
them based on more or less simple laws, others practically lawless 
and destined on that account to succumb in the struggle for exist- 
ence. But the extraordinary activity of the meter inventor and the 
very wide field he was working in has left scarcely a trace in the 
Proceedings of the Institution. While we have over and over again 
discussed every other link—coal, boilers, engines, dynamos, mains, 
batteries, transformers, lamps, and 80 on—and devoted a vast amountof 
learning and experience to efficiencies (reckoned to fractions of 1 per 
cent.) to load factores, to costs (calculated to minute fractions of a 
penny), we have been content to pass the meter over in silence. Is 
the average meter, then, so good that it needs no attention from us? 
Far from it; erratic meters are not unknown. One will allow а 
consumer to run a lamp all day for nothing ; another for 30 or 40 per 
cent. discount. Precious energy after having its cost ascertained to 
the hundredth of a penny is positively being given away every day 
by sticky motor meters, unbalanced clock metere, and the like. As 
a set-off one hears of meters running up a big bill when the consumer 
is out of.town and the main switch off. 

Bearing all this in 1nind, the author feels that a Paper devoted to 
the description of an attempt to remove some of the more obvious 
defects of & particular class of meter—the motor ty pe—together with 
an exhibition of the outcome of that attempt will need no apology. 


Motor Meters.— The fundamental principle of all motor meters is 
very simple. The driving moment (torque) of the motor is made 
proportional to the power (or to the current, in a coulomb or elec- 
tricity meter) being metered, and the speed of the motor is controlled 
by a brake whose resisting moment is proportional to the speed. 
Consequently the speed will be proportional to the power (or to the 
current), and the number of revolutions made in a given time will 
be proportional to the energy (or to the electricity) supplied. This 
was first clearly stated by Profs. Ayrton and Perry in describing 
their well known energy meter, the forerunner of nearly all energy 
meters since invented. Unfortunately, it is easier to lay down the 
law than it is to make a meter obey it. A motor axle must have 
bearings; a current has to be led to the rotating armature either by 
brushes or by means of a mercury bath ; and there is à counting 
train to be driven. All these things involve friction, and a part, 
often a very considerable fraction, of the available driving torque 


* Paper read before the Institution of Electrical Engineers, May 10. 
t Here are the only Papers on meters published from 1885 to 1899 :— 


. Mr. Hookham, in demonstrating his meter, 1889, Journal of the Institution 


of Electrical Engineers, Vol. XVIII., p. 688 [sce also The Electrician, Vol. 
XXIII., p. 124— Ed., E.]; Mr. Gibbings, Registration of Small Currents 
used for Electric Lighting and other Purposes,” Journal of the Institution 
of Electrical Engineers, 1898, Vol. XXVII., p. 547 [see also The Electri- 
cian, Vol. XLI., p. 112—Ed., F.]. 

t Specification of Patent No. 2,042, 1882. 
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will be used up to overcome it. There are other minor difficulties, 
such as the construction of a motor without iron, variation of elec- 
trical resistance due to temperature, and so on, but practically friction 
1s the only serious trouble in a motor meter ; it limits the accuracy 
and involves a good deal of wear and tear. 

If one attempts to design a practicable energy meter of the type 
described by Avrton and Perry, one is hampered by certain fairly 
definite limitations, such a3 cost of manufacture, drop in the current 
coils at full load (or power wasted in them if that is the more 
important item", and above all waste of power in pressure circuit. If 
the full-load drop is fixed at one volt, and the wasted power in the 
pressure circuit is limited to three or four watts, it will be found 
that the maximum driving torque obtainable (on the assump- 
tion that the meter is to be saleable at present average prices) is 
something like 20,000 dyne cm., and the friction may be from 300 
to 500 dynecm. A greater овоше is easily obtained by 
enlarging the armature, but only at the exponse of increased weight of 
moving parts and a consequent increase in friction. We shall be fairly 
stating the result of careful designing if we put the driving torque 
at 15,000 and the moment of frictional resistance at 300 dyne cm. ; 
in other words, driving torque at full load amounts to about 
fifty times the frictional resistance. It will be convenient to reduce 
these figures to percentages by calling the full load 100, maximum 
driving moment 100, and the friction moment 2, arbitrary units. 
We may aleo reckon full speed of the meter as 100 reve. per min. 
Our hypothetical meter will obviously not start until the load 
exceeds 2. Also it will make 98 rev& per min. at full load, 
since of the total driving torque of 100, 2 units are used up for 
friction, leaving 98 to work on the brake. Нерсе a table of cor- 
rections can be written down at once, on the assumption, of course, 
that friction is constant throughout the range of speeds contemplated. 
If there is no fluid friction this assumption is correct. The errors of 
the meter are given in Table I. 


Table I.— Errors of Uncorrected Motor Meter. 
Maximum driving torque— 100, friction 2. Full speed = 100; arbitrary 


units, 
Driving moment Friction Speed(numerically Percentage 

equal to M - f. error. 

2 2 0 inf. 
4 2 2 -50 
10 2 8 i — 20 
20 2 18 | -10 
40 2 38 — 5 
60 2 58 -őő 
80 2 78 ! -25 
100 2 98 -20 


Standard range=1 to 5:5 


It will be observed that with such a meter the consumer gets a 
discount of 16 per cent. when he is taking one-tenth of full load. * 
The range of a meter within specified limits of error forms the best 
criterion of comparison as regards accuracy, and the author proposes 
to call that part of the total range of a meter in which its error is 
within the himits imposed by the Board of Trade the Standard 
Range.“ Hence the standard range of the hypothetical meter is 1 to 
3:3 when the meter is adjusted to register correctly at full load. 


Correction for Friction.—Clearly the simple uncorrected motor 
meter requires some modification before it can be considered as a 
practical instrument. Itis well known that friction can be partially 
corrected by means of a фе ы.) coil in the pressure circuit. At 
first sight this seems a simple and sufficient solution of the problem. 
If to the hypothetical meter we add a starting coil whose driving 
moment on the armature equals 2, the errors in Table I. disappear. 
A new error will, however, have crept in; the meter will almost 
invariably run when the load is zero ; lessen the strength of the 
starting coil, and the meter, although not quite so immoral, will 
still occasionally go on running when the load is off. The author 
was for a long time completely baffled in his efforts to find an expla- 
nation of this effect, but a very simple cause was at last discovered, 
and as others may have been puzzled besides himself he ventures 
to give the explanation here. 

Every one knows how enormously the friction of light mechanism 
may be reduced by vibration. The reduction is far too large to be 
accounted for by the vibration causing cohesion to vanish. Now 
when a meter is fixed in a town house it is never entirely free from 
vibration, and the light axle such as is commonly employed in meters 
is alternating between a position in which it is wholly or partially 
out of contact with its bearings, and one in which it presses on them 
with more than normal force. In one sense, of course, the average 


* Through the kindness of Prof. Ayrton the author has been able to 
test an actual meter made in the manner described. Its maximum driving 
torque was 19,000 dyne cm., and its friction 550 dyne cm., the accuracy 
being therefore rather better than that shown in Table I. But this was 
dearly purchased at the expenditure of no less than 10 watts in the pressure 
circuit, 


value of friction remains the same as it would be with no vibration, 
and, in fact, the constant of a meter is hardly altered appreciably by it; 
but the fact that friction is higherduringonehalf period of the shaking 
aud the meter therefore at rest (the starting coil is supported just to 
balance the average friction—it is obviously insufficient to move the 
armature while the friction is above the average) does not prevent 
the starting coil from moving the armature during the half periods 
when friction is less than the average. The author has found that a 
meter fixed to the brick wall of the office building at Woodfield 
Works would go on running all vight when the driving moment was 
reduced to a very small fraction of that required to balance the 
normal average friction ; end this can only be accounted for on the 
assumption that during what may be called the positive half periods 
of vibration the meter axle and commutator were to all intents and 
purposes frictionless. If this is the true explanation of a well-known 
trouble, then it ie obvious that there will always be a difficulty with 
such meters when they are fixed in buildings subject t» vibration. 


Elimination of Friction. —Instead of regarding friction as unavoid- 
able and attempting to correct for it, the author has approached the 
problem from another side and endeavoured to remove the causes 
of friction and so avoid the necessity for correction. These causes 
are, as has already been stated, (1) friction of axle bearings, (2) 
friction of brushes on commutator, (3) friction of counting train and 
gear connecting it with the motor axle. With an ordinary vertical 
axle the first is neatly all due to the bottom or step bearing, which 
is usually a rounded steel point resting in a jewel cup. In the 
author's meter the pressure of the axle on the bottom bearing is 
reduced to a few grammes by magnetically suspending the axle, 
armature, and brake. A top bearing is entirely dispensed with, the 
axle being held in position magnetically-—“ magnetically pivotted." 

The brush friction is enormously reduced by the use oí a novel 
form of commutator having elastic segments against which the edges 
of two light and freely pivotted wheels roll to act as brushes. e 
friction of the train is entirely removed as a source of error. The 
train is driven by a simple electro-magnetic device whose speed of 
working is controlled by the speed of the motor, although there is 
absolutely no mechanical connection between them. 

These means have already sufficed to reduce the friction from a 
value between 300 and 400 dyne cm. to less than 3 dyne cm., and there 
is reason for believing that the limit has not yet been reached. 

Early Attempts at Magnetic Suspension.— The possibility of using 
magnetic force to take the weight of the rotary parts of a motor 
meter off ita bearings has no doubt presented itself to many minds, 
and probably a good many inventors have made experiments with 
that object in view. In 1887 Mr. Hookbam refera to the subject in 
one of his meter patents, but he confines himself to the statement 
that *the magnets may be so disposed as to counteract or partially 
counteract gravity, and thereby lessen friction.* A little later Mr. 
Ferranti turned his attention to magnetic suspension in connection 
with alterate-current meters, while quite recently in America Mr. 
Stanley has brought out a motor meter in which the vertical axle is 
entirely suspended by means of the attractíon of iron disca fixed on 
the axle and ring poles surrounding them.  Pivots at the top and 
at the bottom of the axle are required to keep it and the discs 
exactly concentric with the ring poles, the relative position of the 
discs and ring poles being one of unstable equilibrium laterally, 
althought perfectly stable axially. 

The author began experimenting with magnetic suspensions a few 
wecks after the publication of Prof. George Forbes’ Paper on his 
“windmill” meter. It occurred to him that the Forbes meter might 
be made less wasteful of power if it were compounded much in the 
same way as a steam turbine, and he proposed to make the compound 
windmill as nearly frictionless as possible by magnetically suspend- 
ing the axle and its series of rings of vanes. A meter was made on 
this plan with a bar magnet placed in line with and immediately 
above the end of the axle, which was pivotted top and bottom (see 
Fig. 1) ; the arrangement proved quite unworkable and was aban- 
doned. In 1891 the author, in connection with Mr. Vignoles, was 
working at a motor meter of the Ayrton-Perry type, in which friction 
was eliminated by floating the armature in water or oil. The 
armature was held in the centre of the vessel containing the liquid 
by means of a little iron rod projecting axially below the armature, 
with its end close to the bottom of the vessel (Fig. 2). A bar 
magnet was fixed underneath the vessel, in line with the iron rod, 
and with its upper pole as close as possible to the bottom of the 
vessel. The iron rod was consequently held in the magnetic axis of 
the bar magnet, and the axis of rotation of the rotary system 
coincided with the magnetic axis. This ‘‘magnetic pivot,” as it was 
called, worked admirably, but the meter itself was a failure.t 
Another application of magnetic suspension was attempted in 1891-9 
in connection with an early form of the Richards-Evershed 
Ships’ Telegraph. In this apparatus a very powerful magnet is 


* Specification of Patent No. 4,225**, 1887. ; 

t It is worth mentioning that the train of this meter was to be driven by 
a coil with a vertical axis fixed on top of the armature and alternately 
attracting and repelling a magnet, an idea which has, after the lapse of 
nearly ten years, been tested and proved to be entirely practicable. 
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required to be freely pivotted and to have as little inertia as possible. 
An induced magnet was tried, magnetised by induction from an 
electromagnet. The induction was led from the fixed to the movable 
magnet through the ends of the axle as shown in Fig. 3. The 
arrangement gave much trouble owing to the magnetic attraction 
ſorcing one or other of the pivots against the end of its bearing. In 
a modified ſorm (see Fig. 4) the induction was led into the axle 
radially, and at the same time a little axial displacement was given 
to the enlarged part of the axle with respect to the fixed ring 
pole in order to relieve the bottom bearing of the weight of the 
magnet N N and its heavy axle. This was accomplished to some 
extent, but two new difficulties arose: if the axle was not abso- 
lutely concentric with the hollow poles of the fixed magnet, there 
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Fic. 1.—Magnetic Suspension 
applied to Professor Forbes' 
* Windmill " Meter. 


Fic. 2.—Magnetic Pivot applied to 
the Floating Armature of a 
Motor Meter. 


was a lateral magnetic pull upon it, causing the pivots to bear with 
corresponding pressure on their bearings, so that the elimination of 
one friction had only served to introduce another ; the other diffi- 
culty arose from want of perfect mechanical truth in either the axle 
or the ring poles, or both. This led to the ring poles having a 
directing moment on the axle, and gave rise to errors in the indi- 
cations of the telegraph. In a sense, these troubles were due to 
imperfect workmanship and were consequently avoidable. But any- 
thing requiring great nicety of adjustment was quite out of place in 
the particular apparatus of which the movable magnet formed a part, 
and after much fruitless work all idea of magnetic suspension was 
given up and the whole magnetic circuit was made to move as one 
piece. 
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Fic, 3.— Magnetic Suspension, 
applied to the Needle Axle 
of a Ship’s Telegraph. 


Еа. 4.—Modified Form of Mag- 
netic Suspension for a Ship's 
Telegraph. . 


In a renewed attempt to make a frictionless meter of the Ayrton- 
Perry type, the weight of the rotary part was suspended by the 
Attraction of a fixed solenoid surrounding the upper end of the iron 
axle (Fig. 5). The magnetic circuit was made as perfect as possible 
by fixing an iron disc on the axle just below the coil and carrying an 
iron tube up from the disc so as to partially enclose the coil. It was, 
however, not found practicable to reduce the waste of power in the 
solenoid below about 5 watts, and this was quite sufficient to put this 
form of suspension out of court so far as motor meters are concerned. 


Present Form of Magnetic Suspension.— Finally, the author returned 
to the first idea (Fig. 1) of a simple magnetic pole fixed above an iron 
axle. Experience had proved that one of the worst troubles with all 
forms of supension was caused by the magnetic axis not being absc- 
lutely coincident with the rotational axis, the latter being deter- 
mined by the pivots. If the top pivot is removed, the axle is free to 
centre itself in a magnetically symmetrical fashion, and it will then 
rotate about the magnetic axis (Fig. 6.) Any directional moment due 
to the axle and suspending pole not being perfect figures of revolu- 
tion will be enormously reduced by diminishing the diameters of 
axle and pole; and with diameters not much exceeding 5mm, the 
supporting pole has no measurable directing influence upon the axle. 
Thus the combination of the suspension shown in Fig. 1 (minus its 
top pivot) with the magnetic pivot of Fig. 2 has resulted in a 
perfectly practicable and very simple arrangement for relieving a 
step bearing of the greater part of the weight of the rotating system. 

To prevent the axle from accidentally coming into contact with 
the supporting pole, a thin plate of non-magnetic metal (scen at e in 
Fig. 6) 1з interposed between them. It is fixed immediately above 
the end of the axle, leaving a very small clearance. The supporting 

vole is adjusted until nearly the whole of the pressure on the step 
cem is relieved. If the pressure is reduced to zero, a slight shake 
will jerk the axle up until it rests against the plate, where it will 
remain, since the upward attracting force increases as the space 
hetween axle and supporting pole diminishes, It is therefore neces- 
sary to leave a few grammes weight unbalanced so that there is 
sufficient gravitational force downwards to pull the axle off the end- 
plate, should it happen to rise into contact with it. 
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Fig. 6.— Present Form of 
Magnetic Suspension ap- 
plied to a Motor Meter. 


Fic. 5,—Electro-magnetic Suspen- 
sion applied to a Motor Meter. 


Essential Points in Magnetic siu iid of Meter Axles.—Magnetic 
attraction has been used to partially support the weight of dynamo 
armatures by the simple expedient of boring the pole pieces excen- 
trically. Again, if a dynamo has a vertical axle, the whole of the 
pressure upon the step bearing may be removed by allowing the 
armature core to fall a little below the level of the pole pieces ; but 
these and similar „ of magnetism to the relief of bearing 
pressure must not be confounded with its use as a means of reducing 
the resistance to rotation of a meter axle. 

Our object in magnetically suspending the axle of a motor meter 
is twofold. It is certainly an advantage to reduce wear and tear of 
bearing, but primarily we desire to improve the meter as regards 
accuracy and waste of energy, and to that end it is essential that 
there should be a reduction of all the resistances to rotation other 
than that offered by the brake. Now, while it is easy to suspend a 
meter axle by some such means as those just referred to as applicable 
to dynamos, a moment's consideration shows that in reducing the 
friction of the step bearing to zero, we have at the same time intro- 
duced a new source of friction, namely, hysteresis in the iron core 
on which the two pole pieces act. This, as is well known, offers a 
resistance to rotation. Its amount in any practical example will be 
found to be enormously greater than the frictional torque of the 
step bearing. In а dynamo or motor the hysteresis torque is there 
іп any case, whether we suspend the armature or not, so that the relief 
of bearing friction by displacing the armature in the pole pieces is à 
clear gain, but in the meter there is no iron core within the arma- 
ture, and in order to suspend the axle in the same way a core must 
be put upon the axle for that purpose, thus introducing a resisting 
torque which did not exist before. 
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We thus arrive at an essential principle for magnetic suspension 
of meter axles: The induction density in the magnetic devices 
for support must remain absolutely constant during rotation of 
the axle, This at once dispcses of unsymmetrical bipolar 
arrangements; nothing of the nature of two poles attracting 
a piece of iron will serve. To secure uniform induction density in 
the rotating part of the magnetic circuit, the attracting pole must be 
a figure of revolution with its axis coincident with the axie of 
rotation, As an example, the attracting pole might be a ring 
concentric with the axle; an iron disc fixed upon the axle a little 
below the plane of the ring pole would be attracted upwards, and if 
the ring and disc could be made mechanically true and magnetically 
homogeneous, the induction density would be uniform in the disc 
and there would be no resistance to rotation due to hysteresis. In 
practice it is exceedingly difficult to ensure these conditions. The 

isc is in unstable equilibrium transversely, and as there is neces- 
sarily a little clearance between the axle pivots and their b:arings, 
the disc will always run a little out of centre ; this at once raises 
the density at one part of the annular air-gap and lowers it on the 
opposite side, and 1 the iron of the disc goes through a 
minute magnetic cycle, abeorbing a corresponding amount of energy. 
The disc is also pulled sideways and causes the pivots to press against 
the bearings. These effects were very marked in the experimental 
devices already referred to (Figs. 3 and 4) and led the author to 
abandon that type of suspension for the simple form finally adopted, 
namely, a cylindrical magnetised rod fixed with its lower end 
immediately above and in line with the cylindrical iron axle. 

It must not be eupposed that this is a complete solution of the 
problem ; but it has proved itself to be a thoroughly practicable one, 
and if the diameter of the supporting pole and axle is small enough, 
there appears to be no trace of hysteresis, nor is any difficulty 
experienced in obtaining the requisite mechanical truth. Of course 
the position of the axle is one of unstable equilibrium in a vertical 
direction, the magnetic attraction increasing rapidly if the axle rises 
towards the supporting pole. Butif means are adopted to confine the 
ln travel of the axle within narrow limite, it will run with very 

ittle pressure on the step bearing. 


(To be continued.) 


ELECTRICITY WORKS ACCOUNTS. 


The City of London Electric Lighting Oo. (Ltd.). 


The retrogression in the financial results of this under- 
taking, as shown by the accounts for 1899, is hardly surpris- 
ing in view of the altered conditions brought about by 
competition. 

As may be noticed from our table, the increase in the ratio 
of costs to revenue and the falling off in the profits are almost 
wholly due to the reduction in the revenue. The costs have 
slightly increased, however, the chief source of increase being 
in the fuel item as a result of the coal trade dispute last year. 
We are sorry to find that tho repairs and maintenance item 
has risen from what was a very satisfactory figure in 1898. 
Тһе wages item also shows an increase, but at 0:864. per 
unit is not unsatisfactory. The result of these increases in 
the several items becomes marked in the total generating and 
works costs, which stand at figures quite 0:54. too high. The 
management and property charges have dropped to a most 
reasonable figure at not quite 0-74. per unit. 

So far as the progress of the concern in the accession of 
new business goes, the figures of the output and lamp con- 
nections have a brighter aspect. The output at 8,549,858 
units sold shows an increase of 28:2 per cent., while the 
equivalent 8 c.p. lamp connections show an advance of 
19:4 per cent. The load factor has also slightly increased, 
having been 10:7 per cent., as compared with 10:2 per cent. 
in 1898. As showing to some extent the history of the 
development of the company's bueiness the following table is 
reproduced :— 


Dec. 31. |1892. 1893. | 1894. | 1895. 1896. | 1897. , 1898. | 1899. 
No. of con- | 242 1,080 2,740| 4,230 4,303 6,32 7,414 8,757 
sumers | 
Equiv.c.p. [20,241 65,341 ышы канда Ше 
| | 
As in the 1898 accounts, we have departed from the rendering 


lamps con. 
of the official accounts in respect to the repairs and renewals 
items. In the company’s printed accounts these charges are 


| 
| 


debited to the depreciation fund, and are not included in the 
costs of generation and distribution. The following are the 


details :— 
2 Repairs and renewals at station. Repair quin: 
i р : а < , tenance, and 
S Total 2 8 čo 41 sagi 8 8 2 8 5 renewals of 
ч | *3 8 59550859 5878 8 5383 mains, lamp- 
| $3 BS dis bog 832 8 
2 * 3 д 8 59.5 > 5 232 posts and 
| | m 2 ФОБ 4 transformers. 
1898 £12,4264£8,820 £1,153 £2,986 £1,428 £874 | £2,379 | £3,606 
1899 19,120'14,729 1,995 5,200 2,057 981 4,516] 4,391 


| 


Following our course last year the above £19,120 has been 
included in the costs in our analysis, although there is no data 
to show what part, if any, is legitimately chargeable to 
‘‘depreciation’’ or “ renewals.” The result is, of course, 
to show a smaller working profit and allocation to depreciation 
than is shown in the official accounts. 


The Bromley (Kent) Electric Light and Power Со. (Ltd.) 

To have produced the satisfactory financial return and the 
costs figures shown in our second table in the first year of 
working and under the adverse conditions of situation, small 
output and low load fa»tor is a result upon which the 
engineer of this little undertaking is to be congratulated. 

During 1599 the total output sold was 110,958 units, of 
which 79,500 were sold for consumption in Bromley, and 
31,458 units were transmitted to the sub-station а; Chisle- 
hurst. At this output, and with a maximum supply demand 
of 200 kw. the load factor was 6:88 per cent. At such a 
low figure the fuel charge of 1:194, per unit is really 
most satisfactory. The other elements of generating cost 
are remarkably low, and were the works and total cost figures 
higher by 0:54. per unit than they actually are we could not 
have adversely criticised them. | | | 

А+ 5:844. per unit, the revenue figure practically represents 
the average, irrespective of output and load factor, and it 
must be highly gratifying to be able to show with such a 
tariff and upon so small an output a working profit of 2-74 per 
cent. of the expended capital in the first year. We only hope 
that it will be found possible to maintain the position of 1899 
in the current and succeeding years. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan, 19, 1900| Kingston-on-Thames (Mun.) April 21, 1899 
Ayr (Municipal). Sept. 22, 1990 | Lancaster (Municipal)...... Jan. 19, 1900 
Bath (Municipal) .......... April 20, 1900| Leeds (Municipal).......... ‚ 1, 1899 
Bediord (Municipal) .. dos d , 1899 | Leicester (Municipal) Jan. 26, 1900 
Belfast (Municipal) ........8ept. 15, „„ Leyton (Municipal) 8, 1899 
Birming (Company). . . Sept. 15, „„ | Liverpool (Municipal)...... June 9, .. 
Blackburn (Municipal) . . . Jan. 19, 1900 | London (Company)) June 8, 1900 
(Municipal) ....Sept. 29, 1899| Londonderry манора) ..Feb. 16, ,, 
Bournemouth (Company) . April 28, „ | Manchester (Municipal)....Aug. 11,1899 
Bolton (Muni 3 Nov. 24, ,, Newosstle and Distrſot (Co.) Oot. 6, „ 
M pal р 14, „% | Newoastle-upon-Tyne(Co.) April 14, „ 
Brighton (Munici .... . May 4, 1900) Newport (op) Meneses adire 15, „ 
Bristol (Munici ...... . July 14, 1892 Northampton (Company) . Oct. 20, „, 
Brompton & . (Co.) Mar. 28, 1900 Norwich ion 13 Nov. 17, „, 
Burnley (Municipal) ...... ug. 25, 1899| Notting (С mpeny) Mar. 16, 1900 
Burton-upon-Trent (Mun.) April 21, „ | Nottingham (Municipal) ..July 21, 1899 
Bury (Municipal) .......... Bep „ [Oldham (Municipal) Dec. 1, „ 
Cambridge (Company) April 18, 1970 | Oxford ( 1322 April 13, 1900 
l Dec. 15, 1899 Pontypool r AT 5, 1822 
Charing Cross (Municipal). Mar. 9, 1900 Portsmouth (Municípal)....July 14. „ 
Chelsea (London) (Co.) Mar. 23. |Prescot (Company) ........ Dec. 8, ,, 
Cheltenham (Municipal)....Nov. 10, 1899| Preston (Company) . Sept. 29, „ 
Chester (Municipal). une 28, „ E Qu Saa ee Oct. 13, ,, 
City of London (Company). May 12, ,. | Richmond (Company) Oct. 13, œ 
Clerkenwell (Company) ....May 18, 1900 Salford (Municipal) ...... .Feb. 98, 1900 
Coventry (Hunc DAD ORE VS Feb. 28, „ |3carborough Loon Nov. 8, 1899 
Croydon (Municipal) Feb. 9, ,, |St. Helens (Municipal . Dec, 8, „. 
Derby (Munici ) <... . Jan. 26, „ James & Pall Mall (Oo.). Feb. 16, 1990 
eee pal)...... Nov. 94, 1899| St. Pancras(Vestry)........ une 8, ,, 
Dover ( PANY) ........ April 27, 1900| Sheffield (Municipal) ...... Dec. 29, 1839 
Dundee (Municipal)........ Jan. 12, „ | Shoreditch (Vestry)........Oct. 87, „ 
Eastbourne (Company ~. May 4, „ | Southampton (Municipal) . Nov. 10, „, 
Bainhargh ( unicipal) . . . Nov. 17, 1899 | Southport (камри) sarai July 7, „ 
Exeter (Municipal) ........ Aug. 6, 1898 South Shields (Municipal). July 7, „ 
Folkestone (Company) ....April 27, 1900 Stafford (Municipal) Dec. 29, ,, 
а w (Municipal .. Sept. 1, 1899 Sunderland (Muni July ‘a 
Guildford | (Company) ‘aaa ee May 6, „„ | Taunton (Municipal) ...... June 16, ,, 
(Muni ра) гае mea July 21, |Tunbridge To C un.) ..Sept. 1, ,, 
Hammersmith (Vestry) May 26, „„ | Wakefield (Municipal)... Dec. 1, „ 
(Vestry) ...... Aug. 25, ,, | Walsall (Municipal)........Jnne 23, ,, 
Hanley (Municipal) ...... April 28, „ | Wandsworth (Com ) May 18, 1900 
te (Municipal) .... Oct. 20, „ | Westminster (Municipal) . Mar. 9, „ 
w h J akon wees June 16, „ | Whitehaven (Municipal) ..Ju y 23,1899 
Hast'gs & Bt. (Co.) Feb. 2, 1900| Windsor (Company) Dec. 22, ,, 
Hove (Com E 10, 1899 Wokiog (Com eec c» cs DOC. 
Huddersfield (Municipal) Oct. 6, „ . unloipal) June £0, „ 
| esee T 97, , | Woolwich (Company) . .. Jan. 1 
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Date of Commencement of Bupplg. — — se na = na = 
System of Suppl7/-———--ͥͥ éæẽ 'R 22 
Chief Engineer — 80 


YEAR ENDED 
QUANTITIES— 


„ sold to consumers ses sas sme mm sm man mast mam mam — 

„ sold for public lighting, &. se se ae ae ae ae om 

„ used оп work ..... . (L 
UNITS SQLD PER 8 C.P, LAMP CAPACITY —. == = == 
Maximum supply demanded „esas ses sa sar san mus == mas =en mmn 
Number of public Lamps. ss ses s= cee sas sus san san san mas meet mas mane 
Number of consumers 
Connections to mains in 8-c.p. lamps „s se... sm s= sæ sm 
CAPACITY OF PLANT IN 8-0.9, LAMPS 82: 
CAPACITY OF PLANT IN KILOWATTS 2. .. . — — — 


CAPITAL— 
Share „„ „„ ee Oe Үү Күү К К oe oe -æ © A t tt t m 
ing Debenture charges): 


Share nE „ „ „„ „„ „ „%ͤ пе эшш „%“ꝗy K» Oe желе «„» — 


Loan (including Debenture charges)... s= s= -= = — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 
Share (unissued) s= == sæ sær mm mes men mas man mae ee nee 
Share (uncalled) 2.2L. 
REPAID (TOTAL) .... m. s= ses ss ———— 
RESERVE OR SINKING FUND „e sa o= sa sa >en nas sen nen os 
DEPRECIATION FUND cee ces wee wee tee >an san >an mee oen mee wet eee 
„ 
Lands and buildings „ 


Plant „„ „ „ „„ „% „ „„ „„ „„ „ + %% эше эше 0 0 е 


Mains ье» sot эша >an pan эше man + 1% 
Miscellaneous ө +з» ee ec —— Бан — — — эше эш — 
BALANCE OF CAPITAL ACCOUNT „u „e san nan 22 


REVENUE— 
Жена from ару... =... 
" meters, AC. » esses s os nee san emm 
n public lighting ... sese sa sen - 
n ` Bale of lamps, &c. 


2 „„ „ II IO E. ada LI 


„ miscellaneous sources.... ——.—— 
EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS eee re ee ee б = III BI B I эше ъз 


WORES COSTS... eer 
Generation of electricity j — сеч = man ее мш... 
Fuel (including cartage, &c.) ——- --.- 
Oil, waste, water, stores . »= ses » = san mmm mm mam men nee oe 
Wages at station --. . (.... 
Repairs and maintenance at station -- 
Distribution of electricity ы... 
Wages, 
Repairs, renewals of mains, &...... 
Public lighting sos o m sos soe sms ree oam ee man nee mam maa met 
Attendance se. esses sos . .. 
Renewals .... se ses» MM 3 
MANAGEMENT AND PROPERTY CHARGES... ............ 


Cis me —h(kũ—tBIk ——-— 44 


Royaltie . . .. 
Rent, vates, lazes (- „4k é“öe . $ 
Management «õ« . — 
Salaries = ee sacs e eee eee 
Stationery, &C. . =. e= --- 4„%æu!“n tee vs 
Establishment charge sa sas sm o m tee o m s s ces 
Law charges, &c. ....... — 


FINANCIAL RESULTS— 
WORKING PROFIT FOR YEAR 
Sum carried to Depreciation Fund.. 
Sum carried to Reserve or Sinking Fund ......... 
Net interest on loans (incl. Debenture charges) ... 
BALANCE FROM LAST ACCOUNT... - 
BALANCE AVAILABLE FOR DISTRIBUTION, &. 


Deficit ....-........ MURAT ISO жи ЕКЕ POS PII IE n n 
ORDINARY DIVIDEND PA - 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity . . . sm sm em e= — 
REVENUE PER KILOWATT CAPACITY F m omm * 
Expenditure рег 8-с. lamp capacity ......... ELE 


REVENUE PER 8-C.P. LAMP CAPACITY .....-.-.-.- 
REVENUE PER 8-C.P. LAMP CONNECTED .....-.-.- 


Price charged for lighting, per unit -- son 
Price charged for power, per unit.—-—— ..“ 
Price charged for public lighting... . . . —.—.— . A 


CITY OF LONDON.— REMARKS—a Being £61,422 in respect of generating machin 


ləmps, lamp-posts, mains, meters and transformers, 
private lighting, and £61,592 not allocated to either. 


routhwark lighting. d Includes repairs and 1enewals of lamp-posts. 
meter reading, £105 trustees’ fees, £1,308 to insurance, 
h Being £71,826 in respect of generating machinery, 
i Includes £28,282 to lamp-posts, lanterns, la 
cost of provisional order and expenditure cn mains, meters, &c., *outhwa! k lighting. 
reading, £139 auditing, £913 collection charges, £1 707 insurance, 
either on maximum dem and system at 5d. per unit for first 100 hours of maximum demand pe 
n Either on maximum demand at zd. per u 


auditing, £2tz 
writing £1,838 ‹ ff suspense account. 
mains, lamp- posts, transformers, &c. 


uniform charge of 44 per vnit. ~ 
quarter and 2d. after, or at uniform charge of 23d. per unit, 


DEC. 3 


CITY OF LONDON. 


The City of London Electric Lighting Co. (Ltd.) 
December, 1891. 
Alt.-our. trans, sub-sta. feeding 3-w. net. ; also 
Frank Bailey. 


1, 1898. 


6,939,763 
5,837,317 
1,102,446 

167,109 


7,809 


502 


kilowatts 
arc 


7,414 
355,825 
364,000 

11,660 


Total. 


Per kilowatt 


£26 per are per ann. £26 per lamp per ann. 


ery, and £43,625 in respect of buildings, 
b Of which £65,977 was in respect of public lighting, £443,357 in respect of 
c Includes £19,939 ccst of provisional order and expenditure on mains, &c., 
e '* Rents, rates, taxes and lighting.” f Includes a to 
g After 


- ~ 


DEC. 31, 


[con.-cur. 3-w. system. 


7,446,705 


1,102,650 


197 
9,138 kilowatts 


543 


8,737 
437,612 
434,500 

13,900 


| 
8,519 353 | 
| 
| 
} 
| 


arc 


Per kilowatt 


and £220 professional charges. 


nit for first 250 hours 


mps and accessories, 
k Over-expended, 


20739 |. capacity. Total. |. | capacity. 
£1,600,000| £1372 {£1,600,000 2115 
1,200,000 102:9 1,200, 86:5 
400,000 545 400,000 28:8 
1,400,000 | 1200 1,400,000 | 101 
1,000,000 | 85°75 1,000,000 72:0 
400,000 54°30 400,000 | 28'3 
200,000 1715 200,000 144 
200,000 17:15 200,000 144 
nil -- nil — 
nil -- nil — 
nil -- nil | — 
14,000 1:200 16,349 118 
105,047° 9°01 108,934" 781 
1,374,689 118 1,513,456 | 110 
280,224 | 24:0 336,174 24:2 
571,026" 49:0 615,696 44˙5 
405,038 34˙7 445,174) 31:9 
118,401 10:2 118,413 | 8:49 
49531] | +917 !-113456"  Á-816 
Total. Per unit sold Total Рег unit sold 
£168,840 | 5841d.|£179,843 | 5050d. | 
150,761 5 218d. | 159,739 4°448d. | 
5,151 07718d. 6,169 0°173d. 
12,928 0˙447d. 13,088 O 368d. 
= — 684 0°019d. 
— — 162 | — 
£85,492 2:957d. |£113.351 3:183d. 
60,875 2:104d. 88,599 2:487d. 
50,361 1'?41d. 77,919 2'170d. 
21,145 0:939d. 41,027 1°236d. 
3,743 0:129d. 4,551 0:127d. | 
10,055 0°318d. 12,900 0:562d. | 
8,820 0°305d. 14,729 0°414d. 
8,468 0:293d. 9,127 0*256d. 
4.857 0:168d. 4,470 0:126d. 
5,6064 01254. 4,5914 0:123d. 
2,051 0'07 Id. 2153 | 00604. 
1,556 0:047d. 1,351 | 00584. 
695 0:0244. 802 0:023d. 
24.617 0852d. | 24,752 | 0:695d. 
11,012* OL d. 10,596* |  0'298d. 
12,705 0" 440d. 14,156 0-398d. 
7,£84 0:2624. 7,864 0:221d. || 
870 0:030d. 907 0:025d. | 
737 0:025d. 1,044 0:028d. 
5,514 0:122d. 4,541! 0`1224. | 
| 2 mean to mean 
Total. E^. A p'nded Total. кер ааа | 
£83,348 6277, | £66,492 4'60% 
4574 | 03447 1,879 0:130% 
3.075 | 02517 2,549 0:163% 
15,927 1:198% 17,621 1:22% 
1055 0079 3382 02247. 
59,4892 4475% 48023 | 332% 
67. — ay | — 
50 6% 63% 
£7. 6s. Td. £8. 33. Od 
£14. 9s. 7d. £12. 18s. 7d. 
As. 83d. 5s. 24d 
98. 31d. 85. 34d. 
9s. 51. 8s. 24d. 
7d. to 4d. Sd. to Ad. or 44d.^ | 
4d. to Sd. Id. to 2d. or 2hd." | 


and £868 collection charges and various fines. 
and £108,034 in respect of buildings, 
jIncludes £21,078 
l Includes £216 meter 
m At option of consumer, 
r quarter and 4d. after, or at 
of maximum demand per 


DEC. 31, 1898. 


T 


fe КАЛА 


Total. 


L 


BROMLEY (KENT). 

The Bromley (Kent) Electrie Light and Power 
January, 1899, 
ó-wire low-pressure and 2-wire high-pre:sure 
R. L. Gamlen. , [ 


DEC. 31 


Per kilowatt 


[Co. (Ltd.) 


con.-current. 


, 1899. 


110,958* 
110,958 


105 
200 kilowatta 


156 
10,337 
10,600 

me. _. 


Per kilowatt 


capacity. Total. capacity. 
— £32,000 £882 
-— 20,000 588 
—- 10,000 294 
— 15.112 444 
— 5,112 15%0 
— 10,000 29:4 
— 14 888 43:8 
— 11,565 554 
— 3,523 104 
— nil — 
— nil — 
—- 43 156 127 
— i 20:8 
— 18,186 55:5 
— 17,441 51:5 
| — 470 1°38 
| — — 28,0444 -824 
Per unit sold Total. Per unit sold 
— £2,699 5:840d. 
— 358 5:102d. 
— 63 0:147d. 
- 272 05884. 
— £1,517 3:280d. 
ЕЕ 1.005 21740. 
1,005 2' 17 4d 
— 549 1°188d 
— 69 0:149d. 
— 378 0:818d. 
— 9* 0:018d. 
— b 244 
— i = 
-al N. ERA 
512 1108d. 
119 0:257d. 
— 393 0*S50d. 
— 299 0:647d 
— 51 O 110d 
— 25 0:050d 
— 20* 0:043d 
| 96 % t 
5 0 Total. cáp.exp'nded 
— £1,182 274%" 
e ^85 | 01927/ 
EE 9382 | 217%” 
= 217 — 
— 56:2% 
— £4. 9s. 2d. 
— £7. 18s. 10d. 
2s. 1034. 
— 58. Id. 
5s. 24d. 


7d. to 4d.* 
4d. to 14. 


BROM EV (KENT). — REMARKS — 
* Of this total the units used at Bromley 
were 79,500, and the supply to the Chisle- 


hurat motor-generator sta 
units. a Over-expended. 


included under“ Repairs 
| ance at station." 
charges, d After deduct 


liminary expenses written off. 


maximum 


Digitized by 


demand system, 1-1 
f Per cent fto осе" 


c Being 


tion was 31,458 
b The distri- 


bution, repairs and maintenance are 


and mainten- 
insurance 
ing £162 pre- 
e On 
ur scale. 
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Toe glectrician. 


The Oldest Electrical Journal (established as a weekly Journal 1861—1878 
— 
Published тшу г Price Sixpence; Post Free, Sixpenee-Nalfpenay. 
Editorial Publishing and Printing Offices, 
,2 & 3, SALISBURY COURT, FLEET 8T.,LONDON. 
Telephone: 949 Holborn, Telegrams: 4 ELEOTRIOIAN NEWSPAPER LONDON.” 


AW. Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher “THE ELECTRICIAN," Salisbwry-court, 
Fleet-street, London, Е.С. Cheques and Money Orders should be mads 
payable to Tür ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed '* Coutts and Co." 

All Editorial letters to be addressed to THE EDITOR. | 

АП letters for insertion in TH ELECTRICIAN, ' ОУ containing questions, 
must be accom diit Aper by the name and address of the writer as evidence of 
good faith, No notice whatever is taken of anonymous comm 

% THE ELECTRICIAN" és published every Friday morning, in time for the 
morning mails, It is on sale at the vailway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers and 

Newsvendors ; ov direct from the Publishing Offices, as above 

Subscription Rates.—The Rates for Subscriptions to ‘THE ELECTRICIAN" 

are as under :— YEAR HIALF-YRAR QUARTER | Post eie 


eee 18s. 64. a= 5 > 
Postal Union ... 30s. Od. 168. 0d, .. in advance. 

New Volumes of ** THE ELECTRICIAN ii commence in A Apr a 

“THe ELECTRICIAN" offers exceptional | advantages to Advertisers, n has 
by far the largest circulation of any English Electrical paper, and 
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INVENTION. 


The establishment of a college for inventors is apparently 
the aim of à writer in the June number of Cassier's Magazine. 
Mr. W. Н. Satta, the author of the article we refer to, desires 
io ''systematise inventive effort, and his arguments, even 
if they do not convince us of the necessity for an organised 
effort in this direction, are interesting reading, in spite of an 
occasional lapse into the involved style of diction peculiar to 
some American writers. However, to quote Mr. Suvrg:— 
* Verbal statement, particularly in the inflexible form of 
written language, is but a clumsy tool for analytical processes 
which are difficult, even when expressed in terms of mental 
material with all its infinite plasticity. It, however, must 
serve, if lamely, to indicate the suggested method.” On this 
plea, therefore, we may excuse the wording of the appeal 
itself, and also the logical subtleties in the opening paragraph: 

The inventive faculty is recognisable solely by its product. The Courts 
and Patent Office say that an invention is recognised solely Ly being the 
product of the inventive faculty. Assuming these propositions to be true 
which is to be the criterion, the faculty of the product, or the product of 
the faculty ? Then, what shall constitute a test of the criterion iteelf—a 
test by which to settle that ever-recurring question of the presence or 
absence of invention in the production of patented devices and those on 
which patents are refused by the patent office ? 

We will, however, leave on one side the question as to the 
definition of an invention from the legal aspect, and turn to 
the main subject of the article—viz., to what extent the work 
of practical inventing may be fostered. The first part of the 
article is devoted to proving that an invention is not а spon- 
taneous creation of the inventor, but is merely the outcome 
of a number of almost invisible steps, the Patent Office 
probably rendering the individual steps more visible than 
they otherwise might be. To illustrate this, an example is 
chosen of an invention which at first sight might appear to 
lack every suggestion of evolution, viz., that of the hydraulic 
dredge, and it is shown that it has in reality taken ten 
years for this invention to have been created, and that it is 
actually the outcome of a series of inventions approaching 
gradually nearer to the final realisation of the machine in 
question.. That such an invention should take so long to 
evolve shows, says the author, “an amazing lack and need 
of system, ordei, and method in the direction of effort, and a 
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most prodigious waste of time and vital energy as a result 
of this unscientific, haphazard empiricism.” But at this 
point, we think, Mr. Smyru’s reasoning is at fault. 
Delay in the evolution of an invention is not due to the 
absence of logical system in the minds of inventors, but rather 
to the impossibility of the would-be inventor being able to 
acquaint himself with all that has been done in a direction 
likely to assist him to the required end. This is the reason 
that "inventors, as а class, have been almost invariably 
recruited from makers,’’ for the maker has the best opportunity, 
in the pursuance of his own business, to observe the trend 
of invention in manufactures kindred to their own. But 
Mr. бмүтн'в argument is just the opposite of this. He unfairly 
considers that makers are devoid of the mental training 
necessary to an inventor. ‘' They still depend,“ he says, on 
their hardly-acquired manual skill, and have not yet learned 
to use the higher form of dexterity which employs the infi- 
nitely plastic images and concepts instead of refractory physical 
things themselves. The art is yet in embryo whose craftsmen 
consciously, skilfully, and intelligently employ that wonderful 
mental handicraft which has been unconsciously attained with, 
and by reason of, the acquirement of physical manual skill.” 
In the example chosen by Mr. Ѕмүтн to illustrate his argu- 
ment, he unconsciously proves that his view is erroneous. He 
takes the case of the heat engine and works out by his system of 
logical deduction what are the requisites for the invention of a 
more economical engine than we have at present, and what are 
probably the directions in which the inventor must work to 
altain this object. The conclusions he arrives at have, for 
long past, been well known to makers and designers of heat 
engines; many have been already engaged in research on 
more or less the same broad lines as he indicates, and it is 
extremely doubtful whether the wished-for revolution in gas 
engine design would be precipitated by the formation of a 
chair for “ invention" at one of our colleges any more than 
by the nomination of an additional professorship in Sanskrit. 


THE ELECTROLYTIC PRODUCTION OF SOLUTIONS 
OF HYPOCHLORITE FOR BLEACHING AND 
DISINFECTING PURPOSES. 


BY JOHN B. C. KERSHAW, F. I. C. 


I.—Introduction. 


The production of bleaching compounds by the electrolysis 
of solutions of the alkali metal chlorides or of magnesium 
chloride, has for many years attracted the attention of practi- 
cal electro-chemists; and the names of Hermite, Stefanow, 
Kellner, Woolf, Corbin, and Vogelsang are only a few of those 
connected with work in this particular branch of eleotro- 
chemistry, Ahrens, indeed, states* that so long ago as 1820 
Brand bleached cotton goods between platinum electrodes by 
aid of the electric current; and this method of preparing 
bleaching solutions is clearly indicated in Charles Watt's 
Patent, No. 18,755, of 1851, which may be regarded as the 
master patent of the electro-chemical industry. 

The principle of electrolytic bleaching depends upon the 
production of hypochlorite of sodium or magnesium, by com- 
bination of the chlorine liberated at the anode, and the 
hydrate formed at the cathode, when sodium or magnesium 
chloride solutions are decomposed by the electric current. The 
changes involved when a solution of sodium chloride is the 
electrolyte are chemically represented as follows:— 


1. 2NaCl = 2Na + 2Cl 
(cathode) — (anode) 
2. 2Na+2H,O = 2NaOH + H, 


3. 2NaOH+2Cl = NaClO + NaCl+H,0 
* Elektrochemie, Stuttgart, 1896, 


Equation (1) represents the primary results of the electro- 
lysis of the salt solution; (2) and (8) represent the secondary 
reactions which end in the production of hydrogen gas, sodium 
chloride, sodium hypochlorite, and water. Two molecules of 
salt thus yield one molecule of sodium hypochlorite. The 
above reaction between the chlorine and sodium hydrate only 
takes place at low temperatures; if the solution becomes heated, 
chlorate is produced. The conditions requisite for the pro- 
duction of bleaching solutions by electrolysis are, therefore : 
(1) Insoluble electrodes, (2) no diaphragms, (8) low tempe- 
rature of the electrolyte, (4) rapid circulation of the electrolyte 
from the cathode towards the anode. 

The forms of cell which have been devised to attain these 
conditions have naturally many features in common, and it is 
only in minor details of construction that they differ one from 
the other. The tendency now to be observed in the textile 
industries in many countries to adopt electric transmission of 

wer, is one which will hasten the development of the electro- 
ytic bleaching industry, for it is evident that when a large 
factory already possesses an electrical generating plant for 
lighting and power purposes, the use of a fraction of this 
power for the preparation of bleaching solutions will be a 
comparatively simple matter. In such cases the addition of 
an electrolyser and two storage vats will be all the additional 
plant required. The subject of electrolytic bleaching is there- 
fore of considerable interest at the present moment, and in 
the succeeding portions of this article the writer intends to 
describe the various forms of cell now in actual use, and to 
examine some of the published figures bearing on the relative 
costs of the older and newer methods of bleaching. 


II.—Electrolysers for Production of Hypochlorite now in use. 


The Hermite Electrolyser.— Опе of the earliest forms of 
Hermite electrolyser was patented in 1884, and the patent 
is therefore now extinct. The form eventually adopted in the 
various trials with this process consisted of a long, shallow 
open tank, containing two sets of revolving zinc discs, which 
acted as cathodes, These discs were entirely immersed in the 
electrolyte, and between each was fixed a platinum gauze 
anode, carried in a glass or ebonite frame. A solution of 
common salt and of magnesion chloride was used as the elec- 
trolyte, but owing to the difficulties caused by the adhesion of 
magnesium hydrate to the face of the zinc cathode the use of 
the latter was discarded. A solution of salt alone is, there- 
fore, now used, or sea water where it is obtainable. The form 
of electrolyser described above has been used at Stjernfors, in 
Sweden, since 1890 for bleaching cellulose, and it has also 
been used experimentally at Havre, Worthing, Ipswich, 
Lytham, Bombay, Netley Hospital, and Marseilles for dis- 
infecting purpoges. These trials have not resulted in any 
permanent success; and, as regards sewage purification, the 
Hermite process is unlikely to be heard of again. At 
Stjernfors, however, and one or two other places, the cell and 
process are understood to be still in use for bleaching pur- 
poses, and at the former place 75 н.р. is said to be utilised. 
According to the figures supplied for the work of the Hermite 
electrolyser by Roscoe and Lunt* 10°2 к.н.р. hours yield 
1 kilogramme chlorine in the form of hypochlorite. 

The Stefanow Electrolyser.—This form of electrolyser is 
reported to be extensively used in the textile industry of 
South Russia, but the writer has not been able to obtain 
much detailed information concerning it. The cell is believed 
to closely resemble the Hermite cell in its chief features, and 
a strength equal to 6 grammes free chlorine per litre is said to 
be attained. This result is facilitated by the use of lime with 
the solution of common salt. The lime probably prevents 
reduction of the hypochlorite already present in the solution, 
by the hydrogen liberated at the cathode, in the manner 
suggested by Oettel when discussing the electrolytic production 
of chlorates. No figures for the work of the Stefanow electro- 
lysor are available. 

The Kellner Electrolyser.—This electrolyser in its most 
recent form consists of an earthenware cell containing the 
electrodes, communicating with a centrifugal pump and an 


* Journ. Soc. Chem, Industry, 1895, p. 224. 
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enamelled receiver, in which is placed a cooling spiral con- | secondary electrodes and take 150 amperes at 120 volts= 


nected with the water supply. The salt solution is kept in 
continuous circulation by means of the pump through the 
electrolysing cell and the cooler, until the desired strength 
is attained. The electrodes are formed by winding platinum- 
iridium wire upon glass plates, and are stated to be highly 
efficient. The Kellner electrolyser is said to be used for 
the production of hypochlorites at Golling in Austria, at 
Sarpsfos in Norway, at Yorda in Hungary, at Lucerne, and 
at many places in southern Russia. Actual trial has shown 
that 114 amperes at 112 volts for 3 hours yielded 5:5 kilo- 
grammes active chlorine. This is equivalent to 9:4 Ek. B. p. 
hours per kilogramme active chlorine. 


The Dr. Kellner’s Patent Electrolyser. 


The Woolf Electrolyser.—This form of electrolyser as erected 
at Havana in Cuba, consists of a large wooden circular vat 
about 8ft. in depth, containing 417 positive and 425 negative 
electrodes placed lin. apart. The positive electrodes are of 
platinum-iridium ; the negative electrodes are of zinc. The 
electrodes are connected in parallel, and at Havana two 
clectrolysing vats are run in series. Sea water is used as the 
electrolyte. At this plant 216 kw. electrical energy yield 935 
kilogrammes active chlorine per 24 hours. This is equivalent to 
7:5 E. H.. hours per kilogramme active chlorine. The Woolf 
electrolyser has also been used with some degree of success at 
Brewsters and Rickers Island (New York) and at Danbury 
(Сопр.) for disinfecting purposes; but the writer does not 
believe that these installations are now working. 


The Corbin Electrolyser.—The Corbin form of hypochlorite 
cell is used at the cellulose factory of Messrs. Berges and 
Corbin at Lancey in France. The cell itself is built up of 
cement, and contains a large number of secondary electrodes 
of platinum-iridium foil. In order to prevent lateral disper- 
sion of the current, these secondary electrodes are held in 
wide ebonite frames, and are placed only jin. apart. A 
solution of common salt is used as the electrolyte and rapid 
circulation is provided for, by allowing the brine to flow in 
below, and to pass away over the top, by channels running 
round each of the four sides of the cell. The electrodes are 
therefore entirely submerged. The cells at Lancey contain 18 


18 kw. Each of these cella can produce liquor suffic'ent to 
bleach 750 kilogrammescellulose per 24 hours. No details of the 
strength of this bleaching liquor are available; but it is stated 
that 150 kilogrammes bleaching powder would be required to 
effect the same work, Taking this as a basis of calculation, we 
find that 18 kw. in the Corbin hypochlorite cell yields 52:5 
kilogrammes active chlorine. The consumption of electrical 
energy per kilogramme active chlorine is therefore 11:1 E. k. p. 
ours. 


The Vogelsang Electrolyser.—This electrolyser 18 stated to be 
an improved form of the Stefanow apparatus. Each cell 
contains a large number of secondary platinised electrodes, 
and the number of these is arranged to absorb 65 or 110 
volts. Further details of the construction of this electrolyser 
are lacking. A solution of common salt is used as the electro- 
lyte. Anelectrolyser taking 85 amperes at 115 volts is said to 
produce bleaching liquor sufficient to bleach 4, 000lb. cotton 
yarn in a 10-hour working day. This weight requires 20 
kilogrammes active chlorine, and the yield of the Vogelsang 
form of electrolyser is, if these figures are trustworthy, 1 kilo- 
gramme active chlorine per 6:6 к.н р. hours. The Vogelsang 
electrolyser is in use at a considerable number of textile 
factories and bleaching establishments in Germany. 


III.—Comparative Costs. 


The electro-chemical equivalent of chlorine is 0:0003672 
grammes. Therefore 1 ampere hour will liberate 0 0008672 
x 8,600 = 1:322 grammes chlorine, from a solution of common 
salt. Taking the minimum E.M.F. required to carry a current 
through the latter as 2:8 volts, the yield of chlorine per kilo- 
watt hour is found to be 574 grammes. The equations given 
in the earlier portion of this article show, however, that for 
every two atoms of chlorine liberated at the anode, only one 
atom makes its appearance as active chlorine in the hypo- 
chlorite; and, therefore, the theoretical yield of available chlorine 
per ampere hour is 0:661 gramme, and per kilowatt hour is 
287 grammes. Converting these yields into the form used for 
expressing the yields of the different electrolysers, we find 
that to obtain 1 kilogramme chlorine in the form of hypo- 
chlorite, theory demands an expenditure of current equal to 
1,512 ampere hours, and of electrical energy equal to 4:78 
E.H.P. hours. 


In order that the yields of the various forms of electrolyser 
described above may be compared with that theoretically 
possible, the figures have been collected in Table I. ; and the 
energy efficiencies have been worked out, using the theoretical 
figures as basis of the calculations. The results show consider- 
able variation, ranging from an efficiency of 41 per cent. to one 
of 71 per cent. It may be observed that in such an electro- 
lytic decomposition as that, by which hypochlorite is produced, 
the. energy efficiency depends greatly upon the current density 
used, and also upon the arrangements made for circulating 
and cooling the electrolyte. The removal of the hydrogen 
gas liberated at the cathode has also great influence upon the 
results, since hypochlorite is readily reduced to chloride by 
nascent hydrogen. 


In the absence of details concerning the current density 
used, the energy efficiencies given in Table I. are not of great 
practical importance; for it is evident that a high energy 
efficiency may be obtained under conditions which would not 
be economical in actual work. In electrolytic bleaching as 
in other eleciro-chemical operations, the problém is to find 
the point at which increased output per unit of plant cease3 
to be remunerative, owing to the increased E. M. F. required 
to operate each decomposing cell. Further, the question of 
losses in the external parts of the circuit must be taken into 
consideration. It is certain that these will be greater in tho 
cage of the Woolf form of electrolyser, with its 842 electrodes 
connected in parallel and its dynamos generating current at 
12 volts pressure, than in those forms constructed to utilise a 
much higher E.M.F. 

In the writer’s opinion the most satisfactory form of elec- 
trolyser for hypochlorite production, is one provided with a 
large number of secondary electrodes, and thus capable of 
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Table I.— Pielels and Energy Efficiencies of various forms of | First TRIXI.— 2, 800 xmocrammes оғ Lier CaLico Goops ron 


Hypochlorite Cell. 


E. H. P. hrs. | Energy 
Name. per kg. active efficiency per Remarks. 
chlorine. | cent. 
А E No direct test of electro- 
Corbin . .. . 111* 2 (| aed eclation. 
Hermite 102 d gg, vod acorns rigs 
3 hours’ trial with 114 
Kellner 6 2 2 66060 9 4 ] 50 { amperes at 112 volts. 
| No direct test of electro- 
Vogelsang ......... 66" 7 || Туей solution. 
Woolf . . ш. = ж PRONUM 
Theoretical figures 475 | 100 iss 


utilising a fairly high E.M.F. between the two terminal elec- 
trodes. The Kellner, Corbin, and Vogelsang electrolysers are 
examples of this type. 

In the remainder of this article, the figures for the Kellner 
electrolyser are taken, since they are apparently based on 
reliable trials, and they are a mean between those representing 
the work of the Corbin and Vogelsang electrolysers. A cir- 
cular relating to the Kellner electrolyser t contains the following 
details of cost for the preparation of 650 litres of hypochlorite 
solution, containing 0:85 per cent. of active chlorine :— 

& d. 
Common salt, 71:5 kilogrammes, at 16a. per ton ........................ 1 13 
Electrical energy, 19 H.P., for three hours, at 02824. per R. N. p. hour 1 4} 
Depreciation, 10 per cent. for three hours 


Total 5 34 


The 650 litres of solution contained 5:5 kilogrammes active 
chlorine, and the cost per kilogramme was, therefore, 


6 6 6 6 %%% %% %%% % %% % % %% % % „ „„ „ „ „„ „ „ „ 06 00% % „ „ „6 %%% %%% %% %% %%% % % „%% „„ „ „„ „ 


It is somewhat difficult to obtain figures which shall repre- 
sent the cost of an equivalent amount of chlorine in the form 
of bleaching powder, for losses occur in making the solution from 
the solid compound, and it is doubtful if on the average more than 
80 per cent. of the 86 per cent. chlorine available in the bleach- 
ing powder is obtained in the bleaching liquor, The labour 
necessary for preparing the solutions is also greater in the 
case of bleaching powder, and may be reckoned at 20s. per 


ton. Allowing for these two increases, we find that the cost 


of 1 kilogramme available chlorine with bleach at £5 per ton 
at the point of consumption, is 4:8d., and with bleach at 
£7. 10s. per ton, is 6:8d. It is, of course, evident that the 
relative cost of the two bleaching agents depends chiefly upon 
the relative costs of electrical energy and of bleaching powder 
atthe point of consumption. But the question of relative 
cost is not settled by the figures given above. Hypochlorite 
of soda is a more efficient bleaching agent than hypochlorite 
of lime (bleaching powder) and for many years it hag been 
used for bleaching the higher classes of goods, in spite of its 
higher cost per kilogramme of active chlorine { Not only is 
there no danger from particles of lime remaining in the fabric 
bleached, but less acid is required for scouring; and the 
bleached goods gain not only in colour, but also in strength. 
These advantages more than balance the slightly higher cost 
per kilogramme of available chlorine. In support of this 
statement, the following figures, representing the costs of 
actual trials with solutions prepared from bleaching powder, 
and from common salt by electrolysis, are given. They are 
taken from the circular already named, and the hypochlorite 
of soda solution was prepared in the Kellner electrolyser. 
The cost of the kilogramme of active chlorine in the electro- 
lysed salt solution is taken at 7d. 


* These figures are based upon the weight of bleaching powder required 
to perform the same work, and they are, therefore, leas trustworthy than 
figures based upon actual tests of the electrolysed solutions. It is probable 
that the first is too high and the second too low. 

t Sce also Zeits. f. Elektrochemie, Vol. V., p. 375. 

+ The higher bleaching efficiency of solutions of hypochlorite of soda, 
electrolytically prepared, is now explained as due to the presence of free 
hypochlorous acid. See Zeits f. Elektrochemie, Jan. 4 and 11, 1900. 


DrxNGd Амр PRINTING. 


Electrolytic Method. 
1,075 litres of solution containing 0281 per cent. chlorine 


= $ kilogrammea chlorine at 7 ii . 1 9,5 
60 kilogrammes hydrochloric acid at 43. per 100 kilogrammes .. 2 4,5, 
Total cost of chemicals . crederes 4 2; 

| Older Method, with Bleaching Powder. 
4077 kilogrammes bleaching powder, at £7. 5s. per ton 5 10% 


200 kilogrammes hydrochloric acid, at 4s. per 100 kilogrammes 8 0 
| Total cost of chemicals . . 13 10,5%; 


Seconp TRIAL. 3,450 кпоавАммЕв or Heavy Carico FOR 
Ұніте Goons. 


Electrolytic Method. 
1,250 litres of solution, containing 0:512 per cent. chlorine в. d. 
— 6:4 kilogrammes chlorine at 735d. ...................... . . . 5 10,3, 
115 kilogrammes hydrochloric acid at 4°. per 100 kilogrammes... 4 74; 
Total cost of chemicals (008 55 
Older Method, with Bleaching Powder. 

50 kilogrammes bleaching powder at £7. 5e. per ton* ............ 7 3 
545 kilogrammes hydrochloric acid at 43. per 100 kilogrammes... 13 945; 
8 


Total cost of chemicals 2 - 


In conclusion, tho fact may once again be emphasised, that 
the use of electricity for lighting and power purposes is lead- 
ing to a reorganisation of the internal arrangements of many 
of our mills and factories. Inthe textile industry the change 
is likely to be accompanied by a change in the method of 
bleaching, since hypochlorite of soda can now be produced 
as required, by a comparatively small addition to the electrical 
generating plant; and produced under favourable conditions 
in this way, it has been found by actual trial to be, not only 
an efficient, but also an economical bleaching agent, 


PHYSICAL SOCIETY. 


At an ordinary meeting held May 25, 1900, Prof. EvERETT, F.R.S., 
vice-president, in the chair, Prof. S. P. THoMPSON showed some 


% Experiments Illustrating the Aberration Called Coma.” 

If a converging lens is placed obliquely in a parallel beam of light, 
instead of forming a point image, it produces unilateral distortion, 
and the bright central spot is accompanied by a pear-shaped tail 
which is known as a “coma.” The direction in which this tail points 
depends upon the side of the lens which is presented to the light. 
With a concavo-convex lens the convex surface gives an inward 
pointing coma, and the concave surface an outward pointing coma, 
The existence of this phenomenon is due to unequal magnification 
from different zones of the lens, a fact which was shown by covering 
the lens with a zone plate of three or four rings and viewing on a 
screen the distorted images of the several zones, ‘The form of a coma 
varies greatly with the distance of the screen from the lens. A 

el beam of light which has passed obliquely through a convex 
ens is capable of producing some curious shadows. The shadow ofa 
rod can be obtained as a circular epot, and that of a grating made by 
stretching threads between rods, as concentric circular rings. Prot. 
Thompson also showed a stringed model illustrating the paths of the 
light rays in the formation of a coma, 


Mr. R. T. GLAZEBROOK then read some 


** Notes on the Measurement of Some Standard Resistances.’ 

Three methods have been employed by the author for building up 
multiples of a standard resistance, such as a 1 ohm coil. The first 
method consists in making as accurately as possible 3 chm coils, 
These in parallel can be compared directly with the standard by 
Carey Fosters method, Their resistance in series is very approxi- 
mately nine times that in parallel, and hence an accurate determina- 
tion of a resistance about 9 ohms can be obtained. If then this 
resistance is put in series with the standard an accurately known 10 
ohm resistance is obtained. By a similar process a 100 or a 1,000 
ohm coil can be built up. The second method consists in calibrating 
a resistance box, The 1 ohm coils of the box are compared directly 


* The bleaching efficiency of the hypochlorite solutions prepared by 
electrolysis, is in these two instances, three to five times greater than the 
efficiency of the solutions prepared from bleaching powder. This higher 
efficiency of the hypochlorite solutions prepared by electrolysis, first noted 
by Crocs and Bevan, is now fully explained by the research work of 
Sieverte.—Zeits. für Elektrochemie, Vol. VI., р. 364, et seq. 
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with the standard, and the other resistances determined accurately 


by a building-up process, using a subsidiary resistance box. In 
comparing the high resistances the difference between the two boxes 
may be so great as to send the balance off the bridge wire. In these 
cases the third method is employed. The equal arms of the bridge 
are accurately known, and one of them is shunted with a resistance, 
which need not be accurately known, until the reading is brought 
back on to the wire. "The coils chiefly used throughout the experi- 
ments are made of platinum. silver. 

Mr.-CAMPBELL asked if the same degree of accuracy could be obtained 
with manganin coils. If во, then the small temperature change of man- 
ganin would be an advantage. 

Mr. TROTTER asked if proper allowance could be made for the large 
number of mercury cups uaed in method I. 

Mr. RENNIE advocated the use of the build-up box in preference to 
the first method. With two mercury cups there is less chance of errors 
escaping notice than with eight. Every 10 or 100 ohm coil tested at the 
Board of Trade is subjected to a comparison with a box calibrated by a 
build-up process. 

Dr. HARKER asked if the resistance of the eight mercury cups in series 
had ever been measured, and if ко, what was the magnitude of the result 
and what the uncertainty. 

Mr. GLAZEBROOK said he had investigated the resistance of the 
mercury contacts, and it was negligible. In answer to Mr. Campbell, the 
author said he had no experience of manganin coils himself, but ho had 
seen some figures for German coils which agreed very closely. 

Mr. J. J. Guest then read a Paper 

“On the Strength of Ductile Materials under Combined 

Stresses.” i 

The author throughout his experiments has used the “yield 

int” of a material as the true criterion of its strength, and has 
rejected the elastic limit as being modified by local yielding. At 
present two theories are used in the calculation ot strengths of 
materials. The first is that the material yields when one of the 
-principal stresses reaches a certain amount. This theory, which was 
adopted by Rankine, and is used by engineers in England and 
America, is not in accord with recent experiments. The second 
theory is that the material yields when the greatest strain reaches a 
certain amount. This was advocated by St. Venant, and is used by 
engineers on the Continent. Besides these, there is a third theory 
of elastic strength, in which the condition of yielding is the exist- 
ence of a shearing stress of a specific amount. In the case of a solid 
bar subjected to torsion there is a variation in the strain from the 
axis outwards, and consequently the materials have been used in 
the form of thin tubes. This allows the application of an internal 
fluid pressure. · The specimens were of steel, copper, and brass, the 
etate of set caused by drawing having been removed by annealing. 
The tubes were subjected to 4) torque, (2) torque and tension, | 
tension only, (4) tension and internal pressure, (5) toreion and interna 
pressure, and (6) internal pressure only. The axial elongation, the 
twist, and occasionally the circumferential strain were measured. To- 
wards the end of the experiments observations were made on bending. 
The results disprove the maximum stress theory, and are at variance 
with the maximum strain theory. The maximum shearing stress 
developed and the corresponding shearing strain were comparatively 
constant throughout the experiments, and no other simple relation 
between the stresses or strains was even approximately constant, 
The results of the experiments have been plotted synoptically on a 
curve, and the several lines have been drawn upon which these 
points should be according to the various theories. It is readily 
seen that the points cluster round the line which represents the 
existence of a specific shearing stress. The author therefore favours 
the existence of this stress for any material. 

The Chairman read a communication upon the subject from 
Dr. CHREE. Mr. Guest in his Paner has regarded the shearing etrees 
theory as a little known one. As the shearing stress is half the difference 
between the greatest and least principal stresses this theory is the same 
as Prof. G. H. Darwin's maximum stress-difference theory. All the theories 
suppose that the stress-strain law is linear, and that straius are so small 
that their squares nnd products can be neglected. Mr. Guest concludes 
that in ordinary materials the law is linear to the elastic limit, which 
answers to a stress lower than that which answers to the yield point, and 
that yield point phenomena arise between these. Neverthelees he focusses 
attention on the yield point as the criterion of strength, and assumes that 
Hooke's law holds up to it. 

Prof. PERRY congratulated the author upon bis Paper, and said there 
was no time left to discuss it at length. The results obtained gave infor- 
mation upon a subject of which very little is known experimentally. 


The Society then adjourned until June 8. 


At an ordinary meeting held June 8, 1900, Dr. J. H. Gladstone, 

F.R.S., Vice-President, in the chair, a Paper on 
„The Magnetic Properties of Alloys of Iron and 

Aluminium. Part II.,” 
by S. W. RicHARDSON апа L. Lowxps, was read by Dr. Richardson. 
Experiments have been made to ascertain in what way the hysteresis 
loss, between given limits of the field strength, is connected with the 
temperature, for an alloy containing 3:64 per cent. of aluminium. 


The experiments show that the hysteresis loss attains a maximum 
value at a temperature considerably higher than the temperature of 
maximum induction. The changes produced in the magnetic 
properties ofthe alloy by heating and subsequent cooling have also 

cen investigated. The properties depend largely on the previous 
history of the specimen, but there does not appear to be any essential 
difference between the behaviour of the alloy during heating and 
cooling (except near the temperature of minimum рш, 
Experiments have also been conducted on the abrupt change in the 
permeability that takes place at a temperature of about 650°C. The 
conclusions arrived at are as follows :—(1) The hysteresis loss at first 
diminishes as the temperature rises. It then increases, and reaches 
a maximum at about 550°C. On further heating it falls off rapidly, 
and is negligible at 700°C. (2) The magnetic properties of the speci- 
men depend largely on its previous history. (3) There is no 
essentia] difference between the behaviourduring heating and cooling, 
except near the temperature of minimum permeability. (4) An 
abrupt increase in the permeability takes place at about 650°C. 
during heating followed by an equally abrupt diminution on further 
heating. (5) This abrupt change is more marked with falling than 
with rising temperatures. (6) Continued heating and cooling 
diminish the permeability. (7) The curve connecting temperature 
of minimum permeability and percentage of aluminium is a straight 
line. (8) The microscopic examination of the specimens shows the 
presence of crystals. 


Prof. В. P. THOMPSON asked if the specimens had been kept for any 
length of time at a high temperature, because crystals changed and grew 
in metals at temperatures even far below their melting points. 

Prof. REINOLD asked if any specimens had been examined where the 
crystalline structure had not been observed. 

Mr. BLAKESLEY asked if any explanation of the orientation of the 
crystals could be given. 

The CHAIRMAN said it was difficult to know exactly what substances 
were being dealt with. They might be pure alloys or mixtures of two or 
three alloys with iron or aluminium. 

Dr. RICHARDSON, in reply, said the crystals might be dissolved in 
nitric acid and analysed, but at present he did not know their composition. 

Mr. W. CAMPBELL then read a 
‘Note on Orystallisation Produced in Solid Metal by Pressure." 

In the preparation of sections of tin, particles cling to the file and, 
if allowed to remain, tend to tear the surface of the metal. The 
effect is. not immediately noticeable, but on etching the polished 
surface there appear, besides the usual structure of the tin, lines of 
much smaller crystals with irregular boundaries, but possessing 
different orientation. The effect is only superficial, because it can 
be removed by polishing. The same behaviour is noticed in some 
alloya, and it would thus appear that the pressure of a file is sufficient 
to cause a metal or an alloy to rearrange i 

Prof. S. P. THOMPSON suggested that the effect might be due to local 
heating caused by tearing rather than to pressure. 

Mr. CAMPBELL said the effect was not due to the heating of the file, 
because if the file were kept perfectly clean no crystals formed. 

Prof. S. P. THOMPSON asked if scratching the surfaoe with a diamond 
produced crystallisation. 

The AUTHOR said he had tried with a sharp knife without success, but 
cutting with a blunt chisel produced crystallisation along the chisel mark. 


A Paper on 
“The Viscosities of Mixtures of Liquids and Solutions 


was read by Dr. C. H. Legs. Three formule have been suggested 
for expressing the viscosity of a mixture in termsof the percentages 
and viscosities of its constituent parts. The first of these represents 
the viscosity, as being the sum of a nuniber of terms, each one of 
which is the product of the percentage of any constituent and its 
viscosity. The second formula represents the logarithm of the 
viscosity in a similar manner, and the third one the reciprocal. 
None of these formule represents the viscosity of a mixture with 
closenees The author suggests a formula in which the mth. power 
of the reciprocal of the viscosity of a mixture is equal to the sum 
of a number of terms each one of which is the product of the per- 
centage of any constituent and the mth power of the reciprocal of 
the viscosity of that constituent. This formula gives satisfactory 

eement, and, moreover, leads to Slotte's formula for the variation 
of viscosity with temperature. ` 


The Secretary read a note from Prof. Woop, on 


“An Application of the Method of Stris to the Illumination 
of Objects under the Microscope." 

The object chosen was powdered glass immeraed in cedar oil of 
the same refractive index. The glass particles were almost 
invisible under ordinary conditions of illumination. The illu- 
minating system was then arranged as follows :—A screen bounded 
by a straight edge was placed in front of an incandescent gas 
lamp so as to cut off half of the mantle and give a source 
of light bounded by one ишу straight edge. A small lens of 
very short focus was placed below the stage as close as possible to 
the object. ‘Ihe lamp was at a distance of 6ft, and the light 
reflected from the mirror was brought to a focus by this lens, passing 
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through the object on its way. An image of the lamp was formed 
in space and viewed by the microscope. A little strip of thin brass 
with a carefully cut straight edge was fastened to the stand carrying 
the bulls eye condenser, and moved into position between the 
objective and object, so as to cut off the flame 1mage with the excep- 
tion of a narrow thread of light along the straight edge. The brass 
screen must be in the plane of the flame image with its edge parallel 
to the straight edge of the tlame. The brass was then advanced 
over the flame until nearly all the light was cut off. Upon lowering 
the microscope until the object was in focus, and carefully advancing 
the brass strip until practically all the flame image was cut off, it 
was found that the glass particles suddenly appeared with great 
sharpness, showing as distinctly as if in air. fwo photographs of 
glass in oil were shown, one taken with ordinary illumination and 
the other by the Schlieren-Methode. 
The meeting then adjourned until June 22nd. 


SOME CONSIDERATIONS CONCERNING ELECTRIC 
DRIVING.* 


BY H. A. MAVOR. 


The institution of public supply stations for the distribution of 
ower is now well begun in this country, and is likely to show very 

important developments 1n the immediate future. It is not necessary 
to prejudge the case now being considered by a committee of the 
House of Commons to determine whether or not the public supply 
of power ought to be in the hands of the local or municipal 
authorities or in the hands of private companies. In either case 
the results as regards the practical requirements for the supply of 
motors are likely to be qualitatively, if not quantitatively, similar. 
The chief determining factor in the quantity of motors to be required 
wil be the price for the supply of electrical energy. It seems 
probable that the price to be aimed at in the immediate future will 
be about Id. per unit for a 500-volt supply on three-wire system. It 
is not protable that this price will be seriously reduced in such a 
time as need be considered for our present purpose. It is well 
known that large users of power can produce electric enerzy for 
their own purposes at or about this figure, and it is very unlikely 
that they would in any case draw upon the public supply, and there- 
fore the demand is likely to come rather from users ot small powers 
or of large powers in such an intermittent manner as to preclude 
economical production. 

The fixing of a standard voltage of 500 and continuous current 
for рази supply must necessarily tend to standardise private supply 
on the same lines, not only because of the convenience of interchange 
of sources of supply by the user, but because of the preference by 

the manufacture to supply a stancard article. It may be assumed 
that the probable range of size of motors required for connection to 
public supply will be normally from about 3 H.P. to about 20 H. P. 
each. The lower limit is certainly far above the power required 
for many industrial operations, but the manufacture of motora below 
2 нр. for use, even оп 250-volt circuit, is not likely to be satisfac- 
tory for two reasons: first, because of the high initial cost in pro- 
portion to the effective power, and second ly, because of the very 
inefficient working of the smaller sizes. In cases therefore where 
the individual units are smaller than à H.P., as for example, sewing 
machines, they will probably be grouped во as to utilise the larger 
sizes of motors. 

From the user's point of view efficiency is usually a matter of 
S*condary consideration until the experience of comparative bills of 
cost induce a more intelligent inquiry into the relative values of the 
motors. In the first instance the capital cost of the motor is too 
often allowed to be the sole determining factor in choosing it. The 
cost of the 4 н.р. motor may be taken at about £15, and the cost of 
running it nine hours per day for a year at 1d. per unit would be 
about £5, so that the calculation of the value of improved etliciency 
is à simple one, i. e., a saving of 10 рег cent. on efficiency on the 
motor would amount to 103. per annum. The charge for interest 
and depreciation of £15 being taken at 30s., an increase of one-third 
in the price of the motor would be justified if it gave 10 per cent. 
better efficiency. This would approximately increase the size of the 
motor by about tw:ce, and the argument is therefore a strong one in 
favour of spending money on material for the purpose of gaining 
increased efticiency on motors of this size. The smaller the machine 
is the greater the handicap under which it works. The use of 
smaller machines is attended with further disadvantage in the 
direction of frequent necessity for and difficulty in carrying out 


rei 
ing at the matter now from the manufacturer's point of view, 
let us consider how the probable demand for motors can best be met. 
Motors of 5 H.P. to 10 H.P. present no difficulty. They can be 
economically designed and made at a reasonable cost. "The smaller 


* Paper read before the Glasgow Section of the Institution of Electrical 
Engineers, April 27th. Р 


motora, on the other hand, if they are to be efficient working 
machines present many difficulties. The cost of material for the 
smaller machines of normal design as regards their magnetic and : 
electric features bears a very high proportion to the total value of 
the machine, and the amount of labour to be expended upon these 
materials is made up of so many small items that it is extremely 
difficult to effect any material saving in coet. 
more especially to the manufacture of small shunt-wound machines 
for high voltage. 
to supply for the small sizes series-wound motora, and they may 
fairly plead the several advantages from the users' point of view to 
weigh in the consideration: : 


These facts apply 
The manufacturer would therefore probably prefer 


A series-wound motor is more easily started with the load. 
The maximum current required to give the starting torque is usually 


less in the series motor than in the shunt motor and therefore the starting 
resistance need not necessarily be so large, the resistance of the series- 


winding of the motor supplements the starting resistance. . 
As there is a much smaller number of turns of wire on the series motor 
the inductive effecta on making and breaking the current are much less 


likely to cause damage to the motor and to the starting switch. 


Series motors can be designed to give a comparatively small variation of 
speed within ordinary working limits if they are properly applied to the 
work, and if the care be taken that the machine is not working at an 
improper speed either above or below its most efficient range then the 


efficiency need not be worse and may be better than that of a shunt- 


wound machine. 


The use of a series-wound motor for a very large proportion of 
industrial operations does not appear to pre:ent any serious difficulty. 
It is, perhaps, not very generally recognised that the working 
efficiency of nearly all manufacturing machines is extremely low, so 
that the variation of load produced by change in the amount of work 
done by the machine is much less important than would at first 


sight be anticipated; for example, a bank of sewing machines running 


light, ùe., without stitching, absorbs very nearly as much power as 
when the machines are stitching. Printing machines, if they are in 
motion at all, absorb about the same power wliether they are printing 
or not. Tools used in engineering manufacture are not more efficient 
than those used in other industries. The insertion of the tool into 
the work in a turning lathe produces a surprisingly small variation in 
the current required to drive the lathe. The same is true to an even 

reater extent Іп the case of planing machines, and to a less extent 
in the case of milling machines. ; 

It is easy to design а series motor so as to give a variation of power 
which is amply sufficient to cover the fluctuations arising from varia- 
tions in "an done by the machine, and to maintain the speed within 
a range of variation similar to that which occurs in all belt.driven 
machinery ; and this can be done with a very slight variation in the 
efficiency of the motor. The necessarily high resistance of motors of: 
the size under consideration, and their relatively low efficiency even 
under the best conditions, put practically out of account any risk 
of damage from the motor running away when lightly loaded. Many. 
starting switches are now in use with magnetic devices for cutting 
off the supply when the current falls below a desired minimum or 
rises above a desired maximum, and there need be no fear of damage 
on this score. | 

The insurance companies are beginning to take an interest in the 
subject of electric driving, and care must be taken by engineers and: 
all concerned that they are not allowed to impose absurd restrictions 
such as have so mick hindered the proper development of electric 
wiring arrangements. In Glasgow, so far, there is not much of 
which to complain, but already proposals have been made by 
insurance companies which tend to injuriously affect the convenience 
and efficiency of electric motor arrangements. The best way to deal 
with the companies in such matters is, while treating them con- 
fidentially in the way of explaining what are the real dangera, and how 
they ought to be avoided, and giving them every encouragement to 
insist upon good workmanship, to be perfectly firm in refusing to 
adopt any absurd measures, such, for example, as placing motors on 
insulated non-combustible bases The indications are that the 
enclosed motor is likely to be largely adopted in preference to the 
open-type machine, Rud. on the whole, this is quite a defensible 

reference, but it must not be forgotten that the enclosed motor is a 
ess efficient machine than the open motor. 

The starting switch is a much more probable source of danger, 
and, in fact, much yet remains to be done from the designers’ and 
manufacturers' standpoint to make the starting switch even for 
small motors a thoroughly satisfactory article. The liquid switches 
largely employed in connection with some of the electric lighting 
stations seem, on the whole, to give satisfactory results ; but the 
arrangement is more cumbrous and expensive than it ought to be, 
and is too liable to get out of repair from corrosion ог to become 
ineffective from evaporation of the liquid. The American types of 
wire-starting switches, which have been largely imported into this 
country, are not satisfactory, and, in fact, the problem is still an open 
and unsolved one. 

The enlightened policy now being followed by the Glasgow Cor 
poration electrical engineer is likely to result in a very large demand 
for motore, and it would appear that there is here a more interesting 
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and productive field of enterprise for the electrical engineer, as dis- 
tinguished from the wireman, whose reputation is as good and his 
character no better than it onght to be. | 

There are a thousand interesting problems awaiting solution at 
the hands of electrical engineers for the application of electric power 
to all departments of industry, and there is now no lack of interest 
on the part of the publie, so that an intelligent and skilful appli- 
cation to the problem will certainly result in profit to these engineers 
who have the ability to solve it. 


DISCUSSION. 


Mr. HIRD entered into an explanation of some curves shown by Mr. 
Mavor during the reading of hie Paper. These had been plotted from 
results obtained, partly experimental and partly by calculation, from а 
smaller motor, wound successively as a shunt and as a series machine. 

Mr. WM. A. CHAMEN could not quite follow the resulta shown by 
Mr. Mavor, as in some cases they eeemed to point to the fact that series- 
wound motors were superior to shunt-wound motors ; he always thought 
that series motors were the thiog for sudden bursts of load, but from the 
diagrams shown it seemed that, shunt motors would be far better for this 
than the series; A more interesting item to him personally was the ques- 
tion of switching a motor on and off a circuit, and it was a point that 
did not seem to get proper attention, or else very elaborate, and to 
his thinking, unnecessary devices were used. A very simple arrangement 
had been used by him for a long time w:th very satisfactory results. The 
first movement of the switch handle immediately put the full pressure 
on to the exciting circuit, the armature circuit being closed only through 
resistance which was cut out step by step by further movement of the 
handle till the armature got the full pressure. In the same way in break- 
ing the motor current, the full pressure was kept across the field circuit 
till the current in the armature circuit had been reduced to a minimum, 
and the importance of this latter point he insisted upon, viz., that the 
shunt circuit should be kept fully excited till the armature circuit was 
open. He further pointed out that with a shunt-wound motor an auto- 
matic cut-out switch was essential, as the motor might often be so situated 
that the supply might be stopped for a time and then resumed, in which 
case, if the motor was left in circuit, serious damage would probably 
result. 

After a few remarks by Prof. GRAY, 

Mr. McWHIRTER endorsed Mr. Mavor's opinion that the question of 
the advantages of the use of a shunt or a series motor was all a 5 of 
experience. Mr. Mavor's remarks with reference to the inefficiency of 
engineering tools must, he said, have appealed to all who have had to do 
with such work. The use to which the motor was to be put seemed to bim 
to limit the use of series motors, as, for instance, in the case of sewing 
machines; the speed might with a series motor be doubled or even trebled 
with very serious consequences. His son had designed a switch on the same 
lines as that mentioned by Mr. Chamen for use with hydraulic work. 

Mr. COATES said that the fact should not be lost sight of that with 
some machines which motors were called upon to drive there was a very 
great difference between light and full load, and he instanced such tools a3 
hay cutters and oat crushers. 

Prof. WATKINSON said that series motora were only suitable when the 
load was constant, as the speed was not so easily regulated. With regard 
to the question of variable speed and constant power, there were lots of 
people who claimed to have solved thia problem, but, he believed, only with 
indifferent results; he understood, however, tlhmt Mr. Ferranti had 
recently designed a motor to effect this purpose. 

Mr. STUART thought that the question of varying-speed and constant- 
load motors was purely one of design. 

Mr. MAVOR, in reply, said that he would like to make one addition to 
Mr. Chamen’s switch—viz., a few lamps across the shunt. As regarded Mr. 
Coates' reference to hay-cutters and similar tools, there were, of course, 
some which were very efficient indeed, notably, for instance, the circular 
saw. Mr. Tidd, without getting up, had mentioned to him the punching 
machine, and he would like to point out а very interesting point in con- 
nection with this tool, à point probably that few even of those present 
realised —viz., that а very small motor, even a 4 H. ., would be sufficient to 
drive & large punching machine, provided only that a sufficiently heavy 
fly wheel was fitted. 
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CORRESPONDENCE. 


—— 
LONG DISTANCE TRANSMISSION OF POWER. 
TO THE EDITOR OF THE ELECTRICIAN, 


бв: What have I done that I should be pilloried by being 
dragged into a holiday discussion between two professors? I 
never said you could transmit below 50 per cent., and I never 
read Prof. Perry’s 1886 Paper, and have no notion of the 
truths of which it reeks, I have known for a long time, 
however, that the efficiency of a system with a constant 
pressure at the generating end goes up with the receiving 
pressure until it equals the generator pressure, and that the 
intake of the motor goes up until its pressure is half that of 
the generator. From this it is clear that you can always get 
at least 50 per cent., even if you have to put down gold 
conductors, but Prof. Perry stated that you cannot get less 


than 50 per cent. No doubt he meant that no one would be 
such в fool as to take less, which is not quite the same thing. 
It may be true—I do not know—I am not a foolometer. If 
Prof. Perry cannot convince me of the truth of his statements 
by elementary algebra, it is probably not the fault of his 
algebra, but of the looseness of his statements. | 

In the discussion on Prof. Forbes’ Paper I said nothing 
contradicting Prof. Perry's efficiency statement; as far 
as I remember, I found fault with calculations as to 
conductors based on false assumptions. Insulation and other 
matters complicate the cost of high pressure cables so that 
the ordinary calculations based only on the cost of copper per 
ton often lead to untrue results. I have frequently attacked 
mathematiculists for falsifying data in order to air their 
mathematics. In electrical engineering this vice is very pre- 
valent. Fully two-thirds of the mathematical writing in the 
electrical press is waste paper, not because the mathematics 
are faulty, but because the data or assumptions are wrong. Of 
course it is an easy but an unfair reply to insinuate that I 
know no mathematics, or that I dislike mathematics, and that 
I cannot understand a simple thing because it involves elemen- 
tary algebra. Prof. Perry knows as well as I do that that is 
no answer, and that when I object to the doings of the 
electrical mathematiculists it is because their data are twisted 
to make their mathematics possible, and because a display of 
mathematical symbols impresses the ignorant, and such work 
gets credit which it in no way deserves. 

First-rate scientific work often demands mathematics of a 
high order, but it is a vulgar error to credit the value to the 
mathematics, and to suppose a Paper is valuable because it 
is mathematical. As a matter of fact, most of the electrical 
mathematical writing is done not by good mathematicians like 
Prof. Perry, but by mathematiculists with an elementary 
equipment. Most of the alternating-current hypothetics that 
fill the electrotechnical press involve nothing more than 
analytical trigonometry, and it is easier to work out such 
problems oneself than to follow the mathematiculist through 
mazes of, often, roundabout calculations. But as long as 
people like Prof. Perry prostitute their mathematical know- 
ledge by working out false economy formule for conductors, 
and adding ignorance to the industry under the guise of 
science, the smaller fry may be deceived into thinking a Paper 
is good because it looks mathematical. The mathematiculist, 
and, indeed, the professor, is also under another misappre- 
hension. He thinks that he alone can make calculations, and 
that the practical man is full of data from which he is unable, 
owing to his matheraatical and scientific ignorance, to deduce 
anything. He therefore, data being cheap, and one lot being 
as good as another, assumes data that admit of mathe- 
maticules, and patronisingly presents the practical man with 
reams of matter which nobody reads, and which is very 
expensive to print. It enhances the mathematiculists’ repu- 
tation, no doubt, but that isan evil. It ought to be generally 
realised that there is no bar to a practical man being scientific 
or mathematical, or both, if he likes, aud that it is quite 
possible he knows what problems he wants to solve, and how 
to solve them, and also that he does so, and does not write 
Papers with full length calculations every time. 

„Any ass can make mathematical calculations, but it takes 
a wise man to state a problem correctly. Ancient Eastern 
Proverb.— Yours, &oc., JAMES SWINBURNE. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I think that if Prof. Perry's case were stated rather 
differently Prof. Forbes might be found ready to admit his 
argument. Assuming the instance quoted by Prof. Perry, of 
a motor working at one end of a line having 8 ohms resistance, 
with 1,000 volts at the generator end, taking 200 amperes and 
running at 400 terminal volts, with efficiency 40 per cent. 
The same motor, if geared to its work with gear ratio 2 to 3, 
would take 188 amperes and run at 600 terminal volts, 
efficiency 60 per cent., same mechanical output as before. The 
same result could be obtained without gearing if the motor 
were wound with 50 per cent. more turns on the armature, or 
if any equivalent alteration were made. 

In general, if а motor is found running at the end of a 
transmission line with less than 50 per cent. efficiency, 16 
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shows that the plant is not properly designed, since the same 
output can always be obtained with a higher efficiency than 
50 per cent., the sum of the two efficiencies being 100.— 
Yours, &o., Cuas, А. Canus-Wirsox. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sır: Prof. Forbes seems anxious for the dignity of the 
Institution of Electrical Engineers. He did not show much 
anxiety in this direction when he prepared his Paper; when 
in reading it he informed us that he disclaimed all idea of 
teaching the members anything about their profession ; when 
he declared the uselessness of describing systems of which he 
had no personal knowledge, and then described six such 
systems,—with one other, of which he had had no personal 
knowledge for more than five years; when he repeatedly 
and loudly informed the meeting that the President-Elect 
had no knowledge of what he was talking about. And 
when I, using the very mildest words at my com- 
mand, have ventured to say that my remarks were really 
correct and not wrong, Prof. Forbes pretends that the 
Fresident of the Institution has no right to defend him- 
self. Prof. Forbes is justified by past experience in 
assuming that men of position prefer not to answer him, but 
I have duty to consider, and not mere preference. Sir, I 
affirm that on all occasions everywhere I have refrained from 
exercising the full force of my arguments when, by doing 80, I 
could avoid a quarrel. I cannot think it possible that there is 
a single instance of my having provoked a quarrel when it 
was possible to avoid one without failing in duty. 

There has been too much bad mathematics published about 
electrical engineering. There are many tables which purport 
to be correct and useful, and they are quite wrong. Surely if 
I know that all the numbers examined by me in the tables 
recently published by Prof. Forbes are quite wrong, it is my 
duty to say so, and that my duty is made clearer when he 
asserts after two warnings that they are quite right, because 
they have been computed by four computers. His remark (1) 
proves my surmise to be quite true. With a given conductor 
and generator we can transmit 1 н.р. with a minimum 
or with & maximum economy; he deliberately chooses the 
most wasteful method, and of course gets a very low efficiency. 
When I said that less than 50 per cent. efficiency was 
impossible, I made it clear that I meant that it was impossible 
for a competent electrical engineer. Anybody can waste 


Per Horse-Power Delivered. 


| Conductor | One 
Accord- Cor- етегу where| section 
ing to of same only. 
Prof. 6 cr’ss-eection:| Оре 
Forbes. 6 Two equal | booster 
| lengths. | only. 
Voltage of generator ........... TUM 10,000 10,000, 10,000 10,000 
Length of 186 section 50 mls. 50 mls. 50 miles |100 mls. 
Tons of copper in Ist section 0:574 | 0374 0:252 К 
Tons of copper in 2па section ...... 01350 | 0130, 0252 \ 0:504 
Resistance of 1st section ............ 10,540 10,540 15,660) 
Resistance of 2nd section 30,430 30,450 15,660 | 51520 
Horse-power delivered ............... 1 1 1 1 
Horse-power from generator ...... 827 1784 1378 1:595 
Current in 186 section. ............... 0-6201,01331, 01023 | 0:1188 
Voltago drop in Ist section 6,556 | 1,403 1,610 5,721 
Efficiency of Ist section ............ 0:54640:8597, 0:8391 0:6279 
Horse-power delivered at end of 
lst section ........................... 288 | 1:534 1:156 1 
Horse-power transformed by booster 
at end of 1st section ............... 188 |02158 01861 0:572 
Current in 2nd section 0:2148 0:1144|  0:08624 
Voltage drop in 2nd section . . 6,536 | 3,481 1,351 
Efficiency of 2nd section .. ......... 0:3464 06519) 0:8650 


Horse-power transformed by booster 
at end of 2nd section............... 


06536 | 03481 | 0135 | 


Total horse-power transformed by 


` ~ 
booster. . . . 2:5336 05169 0321 
Total horse-power wasted in heat- ; 
ing conductor 727 10:78454 0:378 
Total electrical efficiency of the | 
вув\еш................................. | 012 05600) 077257 


energy unnecessarily, but to а competent electrical engineer it 
would be impossible in a scheme of power transmission. 

In his remark (2), Prof. Forbes is quite right: I really did 
not dream that he was using his copper so very uneconomically. 
I did not dream that he would use nearly three-quarters of 
all his copper in his first section of 50 miles. But in spite of 
this, taking his copper exactly as he arranges it, if he started 
wasting 7:27 н.р. and transforming 2:58 н.р. in his boosters 
to give up 1 н.р. at the distance of 100 miles, then I say that, 
unless he employed an artificial method of preventing economy, 
he would presently find that he was giving up 1 m.r. at the 
distance of 100 miles wasting only 0-784 н.р. and transforming 
only 0:517 m.r. in his boosters. Instead of an electrical 
efficiency of 12 per cent., he would have one of 56 per cent. 
The examination of column 2 of the foregoing table will make 
this clear to anybody. 

If, however, he would allow me to re-arrange his copper 
without altering the amount—if he would even allow me to 
use the same size of conductor throughout, and equal lengths 
in the two sections—I would give him very much greater 
economy, or 72:6 per cent., instead of his 12 per cent., 
although these conditions are not the best. 

Why, Sir, even if he takes only one section of 100 miles, 
and boosts at the end he will get 62:8 per cent. efficiency. 

There is not one case that I have examined in which 
I cannot get as good electrical economy as is specified by 
Prof. Forbes with only a fraction of the amount of copper 
which he specifies. — Yours, &o., JoHN Perry. 

June 18. 


ELECTRIC TRACTION UNDER BRITISH 
CONDITIONS. 
TO THE EDITOR OF THE ELECTBHRIOIAN., 


Big: I have to accord you my thanks for having made my 
recent Paper a text for a leader in The Electrician. At the 
same time, however, I must point out that what you call my 
** most vital position is neither stated in nor to be inferred 
from the Paper. 

The subject which I discussed is the “ Calculation of 
Distributing Systems," and the questions of the best system 
of generation was not touched upon. Therefore you will not 
find in the Paper any deductions as to the relative merits of 
the various systems of generation. What I tried to show is: 
that it is possible to calculate conductor systems, and the cost 
of distribution upon general principles, and I applied those 
principles to a given case as an example. The cost of genera- 
tion was taken as a constant and identical in each of the three 
arrangements suggested, I pointed out that the results show ` 
what saving has to be made by generating the energy at a 
single station (whether on the line or at a distance) to over- 
balance the increased cost of distribution. I claim that this 
method of treating the matter is the best and most practical 
way of approaching the consideration of the best means of 
supplying power to a particular system of tramways or light 
railways. 

Estimates of the cost of generation are much more com- 
plicated, and must be made with regard to local conditions of 
such a various charaeter and so numerous that every case 
needs the careful study of an experienced man. 

The simpler calculation will often narrow the scope and 
abridge the length of the more complex estimate. 

I am certainly not a ‘polyphase engineer," nor a “© con- 
tinuous,” “high” or “low tension engineer, but with an open 
mind, I hope, am anxious to use any method at hand which 
will give the best results in each case. 

The supply of electrical energy to a whole county, and the 
question whether such supply in bulk is likely to prove mora 
advantageous to all concerned than supply to smaller dis- 
tricts from many stations, are questions of a quite different 
character, and involving data of far greater complexity than 
the subject I discussed. They are, as you point out, under 
the consideration of more august bodies than those to whom 
my modest remarks appeal. 

It is incontestable, however, that so long as we are con- 
fined to the direct-current motor for electric traction upon 
streets and highways, polyphase supply systems are very 
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heavily handicapped, and can only be properly adopted where 
there is clear evidence that the generating costs will be 
greatly lessened by the centralised power production. The 
system of calculation I have discussed will show ** how much" 
such saving in generating costs must be in each case.— 
Yours, &o., Henry M. Sayers. 


London, S. E., June 11. 


THE ARTIFICIAL PRODUCTION OF DIAMONDS. 


TO THE EDITOR OF THE ELECTRIOIAN. 


Sm: In the Anglo-American Magazine for January last, and 
in a now defunct English illustrated paper issued in the same 
month, there appeared Papers on the above and other subjects 
from the pen of а Mr. “ Hudson” Maxim, claiming for him- 
self, amongst other things, the merit of being the inventor of 
an electrical process of manufacturing diamonds. May I ask 
you to give me space in your journal to say (1) that this Mr. 
Hudson Maxim must not be confounded with Mr. Hiram 
Stevens Maxim, whose inventions and discoveries have done 
very much to benefit the whole world. Ав а matter of fact, 
this Mr.)!“ Hudson" Maxim’s real christian name is Isaac, and 
he is a brother of the man whose inventions he is so anxious 
to father. 

In particular, Isaac ‘claims to have applied for a patent in 
1895 for an electrical process for making artificial diamonds, 


and makes the ‘‘startling” announcement that if a carbon | 


rod is electrically heated in an atmosphere of hydro-carbon 
vapours, the carbon will be deposited upon the hottest part of 
the rod. Now, as is well known, Mr. Hiram 8. Maxim’s 
historical electric lamp patent, registered in the United States 
Patent Office on Oct. 4, 1878, was the first patent filed in any 
country for the deposition of carbon on electrically-heated 
rods,* and consequently Isaac Maxim's claim to be the in- 
ventor falls to the ground; and the same may be said for the 
remainder of his claims, which include high explosives and 
special forms of guns, with both of which subjects Mr. H. 
В. Maxim's name has been associated for the past quarter of 
acentury. It ought to be added that the patent applied for 
in 1895 in the name of Hudson Maxim was rejected. 

I may say that Mr. Hiram S. Maxim’s patent, lodged in 
1878, underwent many alterations before it was finally issued 
as Patent No. 280,958 on Aug. 10, 1880. Во far back as 
1881 Mr. H. 8. Maxim showed specimens of deposited carbon 
to Profs. J. and H. Draper, Barker, Vanderwyde and others. 

In the course of a communication I have recently received 
from Mr. Hiram S. Maxim he writes :— 

In 1888, Isaac Maxim came to my house at Crayford and spent six 
months, and went home at the beginning of 1889. While he was with me 
I told him of my carbon experiment, and I told him that Prof. John Draper 
had said that 1 had come nearer to the production of artificial diamonds 
than any man living. In 1895 or 1896, or somewhere about those dates, 
Isaac was again in England, and I was told by him that he had 
thought a good deal of what I bad said to him on the deposition of 
diamonds, and that he had applied for a patent in the States for 
making them on the process I had described, and that the patent had 
been rejected on the ground of my earlier application. It was in Sep- 
tember, 1897, that I again took up the question, and, as all my experiments 
formerly had, been done with low pressures, I determined to experiment 
with high pressure ; but, of course, a high pressure of hydro-carbon gases 
would not do at all, on account of the rapid and smutty deposit. It 
occurred to me that I might get new results which might be advantageously 
used in making my new compound filamenta if I heated carbon extremely 
hot under a very bigh pressure, and in order to get thie pressure I filled the 
apparatus with carbonic acid gas and gasoline. Now, when the electrical 


* The following is a quotation from the specification : “Upon heating 
of the carbon by the passage of the current, its great heat decomposes tbe 
gasoline vapours immediately contiguous to it, and precipitates a slight 
coating of carbon taken from it upon the hottest part of the incandescent 
conductor, which is thus slightly increased in size at its weakest points.“ 

As far back as 1885, in “ ‘The Electrician’ Electrical Trades’ Directory 
and Handbook” (published in January, 1885), in the biographical sketch of 
Mr. Н. S. Maxim there appears the following sentence: At this time 
Maxim expressed to Mr. Shuyler— with whom he had made an arrange- 
ment for electrical experiments—his opinion that the carbon of lamps does 
not become fused or volatilised, but simply oxidised, by the atmosphere or 
by some combination of the oxygen in the lamp. To prove that oxygen 
is the cole destructive agent he made a lamp from which he expelled the 
air, introducing gasoline vapour in its place, when he found that the 
carbon, inatead of wearing away, gained in weight and volume, while 
assuming a grey metallic colour,” 


current—that ie, the voltaic aro—is brought into action in the presence 
of these materials the carbon dioxide is converted into carbon 
mon-oxide, and the result is an extremely high pressure, which 
need not be во rich in hydro-carbon vapours as to produce a rapid and 
smutty deposit. This was the first patent ever taken out for producing 
high pressures without a superabundance of hydro-carbon vapours, the 
first time that a slow deposit was obtained under a high pressure. My 
recent patent was for the ineans of obtaining high pressures and the 
apparatus employed tberefor. 

I purchased the breech end of an old gun, and when the apparatus was 
thoroughly under way I called on Isaac Maxim, who had been experi- 
menting with a view of making calcic carbide. The process had been a 
dead failure, and I knew that the same current could be obtained. I told 
him that I had got the breech end of a gun which I waa making into 
an apparatus, but I did not tell him how I was going to obtain 
high pressure. A few hours later* I saw a flaming account of my 
apparatus of the breech end of an old gun; and a lot of nonsense 
about high pressures, electrical deposits, and so forth. However, as I had 
said nothing about how the high pressures were obtained, he was unable 
to give any part of the show away. To speak of a pressure without saying 
what it is, discloses nothing and means less. I knew Isaac could not apply 
for a patent, but he did the next thing to it. He tried to make the 
process publio. 

If you can find space for this letter I shall be glad.— 
Yours, &c., W. G. C. 


London, June 11, 1900. 


A MOTOR-TESTING CRADLE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: My attention has been called to a passage in Prof. 
Fleming’s excellent ‘‘ Electrical Laboratory Notes,” in which 
(No. 17 Elementary) а motor test is made by balancing the 
motor on what is there called a Brackett °’ cradle, that is a 
cradle devised and used by Prof. Brackett, of the College of 
New Jersey, America. May I be allowed to correct the date 
of the cradle method, which has turned out to be both accurate 
and easy to use. In а correspondence with the Professor, he 
states There have been no Papers published by myself concern- 
ing the cradle other than the simple descriptions which have 
appeared in The Electrician and other publications of a similar 
character.” I find that the earliest account of the Brackett 
method is given in The Electrician, Vol. XIII., р. 80, June 7, 
1884. In 1882 I devised exactly the same method, and an 
account of it was given at the University College, Bristol, in 
1888, and the apparatus and the method are described with 
one diagram in the Proceedings of the Bristol Naturalists 
Society, November, 1883.—Yours, &0., 

Oxford, June 6. F. J. Jervis-Smira. 


[Mr. Jervis-Smith encloses a photograph of the machine 
which was in constant use in 1882 in his laboratory at 
Taunton.—Ep. E.] | 


— 


PARLIAMENTARY INTELLIGENCE. 


ROOHDALE TRAMWAYS. 


The Rochdale Corporation Bil was considered by the Police and 
Sanitary Regulations committee of the House of Commons yesterday, 
Lord E. Fitzmaurice presiding. The bill proposes, among other mattere, 
to authorise the Corporation to reconstruct the tramway system and to 
work it by electric traction, and to make extensions in the adjoining 
districts of Hey wood, Castleton, Whitworth and Morden. 

Mr. HARPER, for the Corporation, stated that the statutory term of 
the existing companies, which was incorporated in 1881, was about to 
expire, aud the Corporation had decided to acquire the lines, and to work 
them. With the proposed extensions there would Le over 12 miles of 
tingle line, and about 53 miles of double line. The tramways were at 
present on the 3ft. біп. gauge, and it was proposed to re-construct them to 
the standard gauge The amount proposed to be borrowed was £400,000, 
of which £145,000 was for tramway conetruction and £71,400 for street 
works. When the lines were re-laid on the wider gauge they would Le 
able to work the system homogeneously with the tramways of the surround- 
ing districts and provide a through service to Bury and Manchester. 

Mr. J. Kincaid (Messrs. Kincaid, Waller and Manville), electrical adviser 
to the Corporation, spoke as to the desirability of the proposed echeme, and 
the Mayor of Rochdale (Mr. Cunliffe), and the chairmen of the Councils 
тазе jurisdiction would be entered by the Rochdale tramways supported 
the bi l. 

та x LE passed the tramways and stteets improvements porticn 
of the bill. 


* The Pall Mall Gazette for Sept. 8, 1897, 


THE ELECTRICIAN, JUNE 15, 1900. 297 


way car or carriage having its field-magnet centred or sleeved upon a driving 
axle, its armature supported directly upon the said field magnet, and 
having a shaft separate from the driving axle and gearing communicating 
motion from the armature shaft to the driving axle, eubstantially as herein- 
before described," but reading the specification from beginning to end it 
was plain that the inventor relied upon springs. 


LEGAL INTELLIGENCE. 


Electric Construction Co. (Ltd.) v. Imperial Tramways Oo. (Ltd.) 


and British Thomson-Houston Co. (Ltd.) (third parties). 

In the Court of Appeal (the Master of the Rolls and Lord Justices Rigby 
and Collins), yesterday (Thuraday), the appeal was heard of plaintifta from 
the judgment for the defendanta of Mr. Justice Cozens-Hardy on Nov. 14 
last. The action was for an injunction to restrain defendants from 
infringing letters patent (No. 9,527, 1885) granted to T. J. Handford, of 
which plaintiffs were the holders. The infringement complained of was 
the use of electric motors supplied by defendants on the Middlesbrough, 
Stockton, and Thornaby tramways. The British Thomson-Houston Co. 
were added as third parties, Lut were treated as defendants. The patent 
sued upon having expired, plaintiffs asked for damages in lieu of injunc- 
tion. The pleaded defences were a denial of infringement and an allegation 
that plaintiffs’ patent was invalid. Defendants also said there was no 
subject-matter in the invention. The case was fully reported in The 
Electrician of Nov. 10 and 17, 1899. 

Mr. FLETCHER MOULTON, Q.C., for appellants, eaid in this case 
infringement was admitted. The allegation of invalidity was based on the 
usual objections—anticipation and no subject-matter being the chief ones. 
Bat the point on which the judge decided against the validity of the patent 
was one of construction —construction of one of the claims of the specifica- 
tion itself. That being so, he proposed to take their lordships at once to 
the specification, because he should submit that the interpretation put 
upon it by the learned judge could not be sustained. 

The MASTER OF THE ROLLS: Do you admit if the learned judge's 
construction of the impeached claim is right, there was no anticipation ! 

Mr. MOULTON : There is a later question, which arises in this way: We 
say the claim is so limited tbat even upon the learned judge's construction 
there would not be anticipation. In order to assist their lordships to under- 
stand the specificatio®, he would shortly explain what the nature of the 
invention was. It applied to the question of how to mount an electric motor 
onthe car which it drove. Of courae, the first peculiarity of an electric 
motor was that it was purely rotatory, and the next was that many parts 
of it must be exceedingly massive. It was a machine which ought not 
to be subjected to violent jolte, because the work was very delicate, in 
order to sustain perfect insulation of the wire both on the fixed and the 
moving parts. The only part of a motor which moved was the armature, 
which rotated inside the field-magnets. In order to have effective- 
ness it must revolve quite close to the field.magnets, because the 
intensity of magnetism diminished very rapidly a3 the surface of the 
magnets was left. It was absolutely essential that the motor should be 
fixed in its place. The bearings could not be allowed to move at 
all relatively to the motor, and the motor must not be subjected to 
shocks, The idea for using motors for cars was first started in 1880, 
or even earlier. He thought the Master of the Rolls would remember 
teeing in the Exhibition of 1881, at Paris, a car by Siemens, driven by a 
motor. Several methods of mounting the motor on the car were tried, and 
in 1885 the present inventor, Mr. Frank Julian Sprague, invented this 
method, which now in the vast stride of electric traction had become the 
univereal one. What the inventor did was this: He sleeved the field- 
magnets of the motor on one of the axles and supported the other end by 
means of springs. The consequence was that by eleeving one end 
if there was a jolt on the wheel it was not a dead jolt of the whole 
of the weight of the motor, as it would have been if the centre of 
gravity of the motor had been above the wheel. This had the effect of 
causing a kind of rotation which would take off a great deal of the severe 
jolt, and the movement of the truck only communicated itself to the 
motor through the supporting springs. The two features of the invention 
were the sleeving of one end on to an axle and having epring supports at 
the other end. This enabled the inventor not only to avoid jolts, but also 
enabled him to reduce the speed of rotation from the motor to the wheel. 
Effective motors, unless they were very big, moved rapidly, having a 
large number of revolutions per minute. It was not practicable to make 
the wheel of the car go as fast as that. It was necessary to gear 
down so that several revolutions of the motor corresponded to one 
revolution of the wheel. The sleeving at one end made the gearing 
accurate in spite of the jolts. One thing was that no jolting would 
throw your gear out of gear, and the other was, that the jolts were 
very much diminisbed. That was the nature of the invention. 
Having referred to the specification, Mr. Moulton said he should 
confidently submit that one thing was clear, that this was a spring- 
supported motor, characterised by being sleeved upon a driving axle and 
having one or two sets of springs to connect it either with the truck, or 
with the carriage body if there was no truck. "That was the invention 
Which they were prepared to defend, and which they insisted was the 
invention described. Now thelearned judge in the court below had taken 
what he should contend was quite a wrong view of the case. Taking that 
part of the specification, he said, “D is the field magnet of an electro- 
dynamic motor, and E the armature thereof. The yoke or back piece of 
the field-magnet is hung from a cross piece of the truck by heavy springs 
or from the car body itself іп case of a street car or other vehicle having no 
truck," the learned judg» had found that that meant was hung not by 
springs in the case of a car which had no truck. He (Mr. Moulton) failed 
to see absolutely any justification in the language of the specification for 
such a view as that. 

The MASTER OF THE ROLLS: You вау springs are essential in both 
cases ! 

Mr. MOULTON : Certainly that was the whole spirit of the invention. 
He must say there was a disputed interpretation of claim 1 as to whether 
it included springs ог not. The claim was for the “ motor of an electric rail- 


The MASTER OF THE ROLLS: Your point is that springs are essen- 
tial, and that the only things optional are relieving or supporting springs. 
Mr. MOULTON said it was so, but the learned judge had said that was 
not so. That where there was a car body and no truck there was sugpen- 


sion without springs. But really the truck and the car body without the 


truck were mechanically the same. 
truck, but it was the eame thing. 

Mr. Justice RIGBY: It is rather peculiar that the inventor never 
used the word springs in connection with the car body. 

Mr. MOULTON : Ob, yes, he does. He says: These springs extend 
to cross bars on the truck frame, or to the car body in case no truck is 
used." The “or” is “or” to, and not “or” by. There is no possible 
conceivable reason why he should not have spring suspension in both ease“, 
and itis only a too abundant caution that makes him refer as a practical 
man to the case of a car body without a truck. 

Lord Justice RIGBY : I think the meaning might have been made more 
clear by a little alteration of the language of the specification. 

Mr. MOULTON: The claims I shall submit describe nothing but a 
spring attachment. The second claim brings in the relieving or optional 
springe, and I do not think I need trouble much about that. 

The MASTER OF THE ROLLS: The serious question seems to be 
cliims 1 and 3. 

Mr. MOULTON said that with regard to claim 1, although no express 
mention was made of it, it implied spring supports. Supposing for an 
instant they intended suing a man who bolted bis dynamo to the truck, 
and said to him, “You have got everything mentioned in claim 1," did 
anyone suppose for a minute that the Court would not say, What! Is 
that substantially as hereinbefore described! 

Lord Justice RI GBV: What is the difference between claims 1 and 3. 

Mr. MOULTON : The difference is two-fold. In the first place, claim 1 
is limited by the phrase, “ having the armature directly supported on the 
field-magnets.” Then there was a difference in the point of view. Claim 3 
is drafted in a totally different way to 1 and 2. 1 and 2 go through the 
specification, but claim 3 seizes the spirit of the thing. I did not want to 
get off the safe ground of what my invention is: I say my invention never 
contemplated anything but spring suspension, and that is reiterated all 
through the specification. The whole connection is through springs. I 
dare-ay that the claims might cover a good deal of latitude as to the way 
in which the springs are to be applied, but I would not include 
cases where the motor was bolted to the truck or the car body. That 
was never contemplated, and, indeed, it was the whole aim of the 
invention to obviate that. I quite agree with the learned judge 
that claim No. 2 is claim No. 1 plus th» optional springs, but both imply 
the spring supports or the equivalent to spring supports. 

Lord Justice RIGBY : What would be the equivalent to spring supports? 

Mr. MOULTON : I donot know of any equivalent. A case has been 
suggested of a motor suspended by links to something having springs on 
either side, and that de fucto would, of course, be spring supported. The 
only question really is, however, whether the inventor meant to tell the 
public that he claimed fixing the motor by any other method than that of 
springs. 

The MASTER OF THE ROLLS: We shall have to consider whether 
be has warned the public off a wider field in his own interests. 

Mr. MOULTON : If spring suspension bad been found in claims 1 and 2, 
the inventor would still have added claim 3, because it is a wider claim. 

The MASTER OF THE ROLLS: I must say I do not think, on looking 
into it, that claim 2 refers only to relieving springs, and if that is so it is. 
seriously aga'nst you. 

Ме. MOULTON: I shall submit it refers to relieving springs only 
Else of what value would be“ substantially as hereinbefore described!“ 

The MASTER OF THE ROLLS: Those words cover а multitude of 
ains. 

Mr. MOULTON: It k not necessary to read in the words “spring 
supports” if it is underatood, a3 any one would understand it, that the 
spring connections with the truck is essential. 

The hearing was then adjourned. 


River Plate Electric Light and Traction Oo. (Ltd.). 

On Wednesday Messrs. Glyn, Mills, Currie & Co., petitioned Mr. Justice 
Wright for the compulsory winding up of this company. Counsel for the 
company stated there was a scheme of reconstruction in hand under 
which the creditors would be paid in full. The hearing was therefore 
po:tponed until 20th inst. 


Appleford v. Oharing Oross aud Strand Electricity Supply 
Corporation (Ltd). 

This case was down for hearing before Mr. Justice Kekewich on 

wednesday, but was ordered to stand over as the parties were likely 

to come to terms. | 


„Workshop v. Workplace.“ 

At the Guildhall (London) Police Court, on Tuesday, Mr. W. Brass, the 
owner of a building in Threadneedle- street, E. C., in which persons of both 
sexes are employed, was summoned for failing to comply with an official 
notice to make certain alterations in accordance with the Public Health 
(London) Act, 1891. It appeared that the lessees of the third and 
fourth floors of the building employed a number of female typists, 
and the questions to be decided by the magistrate were whether this 
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was a “workplace.” It was stated that although a “ workshop ” had been 
defined there had been no definition of “ workplace.” The complaint 
was that the sanitary arrangements on the premises were not only inade- 
quate, but were provided for the use of all persons without distinction of sex. 
It was contended, for the defence, that the room used by the female typists 
was not, under the Act, a “ workplace," and that if the Act were so con- 
strued, it would affect every office where females were employed. Par- 
ticularly, it was contended, that premises where lady telegraph clerks 
were employed had been held not to constitute a “ workplace" under the 
Act, and, by implication, it may be assumed that where lady telephone 
operatora are employed the law would similarly hold. 

Mr. VICKERY, who proeecuted on behalf of the City of London 
Corporation, said the question before the Court had never been fought out 
before. He contended that these young ladies, being mere “ mechanical 
machines " the place where they were employed was a ‘‘ workplace" under 
t e Act. : | 

Mr. Ald. ALLISTON, who tried the case, said the question was a most 
important one, but he must hold that the premises in Threadneedle.street, 
used as described, did not come within the meaning of sec. 38 of the Public 
Health (London) Act, and the summons must be dismissed. 


FORTHCOMING LEGAL CAUSES. 


List of cases with an electrical interest entered for trial at the Royal 
Courts of Justice, London, during the Trinity Sittings :— 


COURT OF APPEAL (CHANCERY DIVISION). General Appeals. 


Electric Construction Co. (Ltd.) v. Imperial Tramways Co. (Ltd.). 
(British Thomson-Houston Co. (Ltd.) third parties). Appeal of plaintiffs 
from order of Mr. Justice Cozens-Hardy, dated Nov. 13, 1899. 

Rucker v. The London Electric Corporation (Ltd.). Appeal of plaintiff 
from order of Mr. Justice Farwell, dated February 12, 1900. 

Hawkes v. Leyton Urban District Council. Appeal of defendants from 
order of Mr. Justice Buckley, dated February 28, 1900. 

City of London Electric Lighting Co. v. Mayor and Corporation of 
London. Appeal of defendants from order of Mr. Justice Farwell, dated 
May 5, 1900. 

Attorney-General v. London County Council. Appeal of defendants 
from order of Mr. Justice Cozens-Hardy, dated March 19, 1900. 


QUEEN'S BENCH APPEALS. (Final list.) 

Borough of Hyde v. Oldham, Ashton and Hyde Electric Tramway, 
(Ltd.) Appeal of defendants from judgment of Mr. Justice Grantham, 
dated July 5, 1899. 

HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
Before Mr. Justice Byrne. 

Isle of Thanet Electric Trams, &c, Co. т. Abbott. Cause for trial 
without witnesses, 

QUEEN'S BENCH DIVISION.— Special Juries. 

Hampstead Electric Supply Co. (Ltd.) v. Bromwich and another (bill). 

Fell +. British Electric Traction Co. (Ltd.). (Money paid.) 

Common Juries. 


Evered v. Electrical Undertakings (Ltd.). (Wrongful dismissal.) 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— — 


Aldershot.— The Board of Trade has intimated that the considera- 
tion of the question of revoking the Aldershot electric lighting order 
for a further period of twelve months from Aug. 1 2 has been deferred. 
The Council has already decided to establish municipal electricity 
works, and are seeking a suitable site. 

Argentina.—Mr. F. Scharrer, who holds an electric lighting 
concession from the Rosario municipality, has acquired land for the 
erection of electricity works. 

_ Bahia Blanca municipality has declared as lapsed the electric 
lighting and tramway concession granted to Mr. C. Thursby. 


Asylum Lighting.—The question of electric lighting will come 
before the Poplar and Stepney (London) Sick Asylum Board at an 
early date. 

Аут. —А report was submitted to the Council on Monday by the 
burgh electrical engineer, recommending the changing of the system 
of electricity supply in the centre of the town from low-tension 
alternating current to low-tension three-wire continuous current 
distribution. The estimated cost of the alteration was £8,730. 
Consideration of the matter has been postponed. 

Barnes.—The District Council are about to invite tenders for 
COSME plant and an overhead travelling crane for the electricity 
worka. 


Blackpool.—At the meeting of the Town Council, on Tuesday, 
the chairman of the Tramways committee (Ald. Brodie) announced 
that during the Whitsuntide ten days they had taken £2,159, an 
increase of £706 compared with last year, and had carried 327,594 
passengers, an increase of 148,496 on the previous year, whilst the 
mileage run was 16,459, being 6,509 over last year. The new Clare- 
mont Park line meant an increase of 50 per cent. on the profits. 


Bohmisch-Kamnitz (Austria).— The Austrian Schuckert Co. has 
secured a contract for erecting central electricity works in this town. 


Bradford.— The salary of the manager of the electric tramways 
n C. J. Spencer) has been increased from £200 to £300 per annum 
rom June 1, with an annual increase of £100 until a maximum of 
£500 per annum is reached, on condition that Mr. Spencer enters 
into an agreement to remain in the service of the Corporation during 
the next tive yeara. 


Burton-on-Trent.—The accounts of the Electricity department 
for the year ended March, 1900, have been iesued, and show very 
satisfactory progress. The total number of units sold was 154,290, 
compared with 118,145 in 1899 ; and the average price per unit was 
5:45d., against 5:574. in 1899. Expenditure (including interest and 
sinking fund) exceeded income by £5. 93. 6d. In the previous year 
the adverse balance was £769. 16s. 2d. 


Central Lendon Railway.—The opening of this line has been 
fixed for 27th inst. by His Royal Highness the Prince of Wales. 


Cheltenham.— Application has been made for sanction to borrow 
£790 further for electric lighting. 


Chester.—The accounts of the electricity department for the 
year ended March 25 have been issued, Generation, distribution, 
and management expenses, &c., amount to £4,607. 18s. 7d., and gross 
receipts from public and private lighting, meter rentals, &c., to 
£9,628. 3s. 10d., leaving a balance of £4,932. 13s. 11d., out of which 
interest (£1,889. 88. 4d.) and sinking fund (£1,903. 58. 7d.) have 
been paid, leaving net profit £1,140 to be carried to reserve. The 
total capital expenditure was £65,765. 13s. 3d., and sanction to 
borrow £65,000 of this sum has been received. 763,154 units of 
current were generated, ot which 217,823 units were supplied to 
public lamps, and 399,969 to private consumers. "There are 165 arcs 
and 206 incandescents used in the public lighting. The total 
maximum supply demanded was 529 kw. 


Cycle Lights. Au interesting point was raised at the North 
London Police Court last week. A Mr. Thornton was summoned for 
riding on his bicycle on the night of May 28, and that he, instead of 
having the regulation lamp on his machine, wore & small electric 
button-hole lamp attached to his coat. A policeman pulled him up for 
not obeying the regulations to havea light attached to his bicycle. His 
reply was that he considered he had sufficient light to signal his 
approach, and, as he was a member of the National Cyclists’ Union, 
the police might summon him. For the Union it was maintained 
that a great many cyclists who had been consulted were of opinion 
that there had been no evasion of the law. The police-constable 
admitted he saw the light at a distance, but thought it was a cigar. 
The magistrate (Mr. Bros) held that the light was not on the 
machine as required by law, and imposed a nominal penalty. 


Dalkeith.— By arrangement with the Burgh Commissioners, 
Messrs. Crompton & Co. will apply for electric lighting powers for 
this district. The Commissioners’ consulting engineer (Mr. A. A. 
Campbell Swinton) advised that Messrs. Crompton & Co.’s proposals 
were fair and reasonable. Current will be supplied at 3d. per unit 
for public lighting. 


Death from Electric Shoek.—An inquest was held this week at 
Wolverhampton into the deatbs of Samuel Clulow and Daniel Traw- 
ford, who died on May 31 from the effects of an electric shock 
received at the Mars Ironworks, Ettingshall. Mr. C. F. Wright 
represented Messra George Adams апі Sons (Ltd.), and Mr. J. S 
Sharpe and Mr. J. E. Ashworth the relatives of deceased. 

Witness MEREDITH stated that on the night of May 51 he noticed Clulow 
lying on his back in the weighing cabin. His left hand was in contact 
with a wire used for raising and lowering an arc lamp. When witness went 
to his assistance his hand touched the wire, and he received a shock. It 
was necessary to pass the wire to enter the cabin, and witness had often 
touched it. 

Witness Jongs stated that he saw the two men lying in the cabin. He 
caught hold of Clulow, and received a shock which drew his arms up. In 
answer to Mr. Wright witness said he was in a perspiration. He took hold 
of Clulow by the trousers. 

Witness FELTON deposed that Trawford was lying across Clulow. 
Dr. Bulger was sent for, but was not at home, and the men were taken to 
the Wolverhampton Hospital, where attempts were made to restore 
animation. He had received no complaint of anything wrong with the 

lant. 

i Mr. W. J. BAKER, electrical engineer, in the employ of Messrs. Adams 
and Sons, deposed to installing the electric light at the works in November 
last. The lamps were second-hand, and all the repairs he did himself. He 
could not explain how the current got down the wire touched by deceased. 
He had had no special electrical training, and what he knew he had learned 
from books aud by serving with an electrical engineer. He had put in 
another installation, but he had no experience of 8o high a voltage as that 
at these works. It would have been better to have had porcelain insulators 
on the top of the lamps to which the pulley wire for raising them was 
attached instead of the wood blocks. 

Mr, Hy. Lea (Messrs. H. Lea and Son) consulting electrical engineer, 
Birmingham, who had made an inspection of the electrical plant at the 
works, was unable to state how the accident happened. 

Mr. W. H. THORNBURY, consulting electrical engineer, Birmingham, said 
the wire was no part of the electrical system, and ought to have been 
completely isolated. He thought that at the time of the accident there 
was electrical connection between the lamp and the pulley-wire, which 
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thus became a “live” wire ; and if there was a leakage of electricity to 
earth at a distant part of the system a man standing on the ground, and 
touching the pulley-wire, would receive a shock. When the tests were 
made no such leakage could be discovered, but he thought that at the 
time of the accident there was a leakage from another lamp through a 
suspension wire to the earth some distance away. It was customary to 
use wire for raising and lowering lamps, and some lamps were still 
made without a porcelain insulator. Some of the wires passed through 
brick walls, and were liable to have their insulating coating worn 
off by friction, though in this case there was no evidence of 
leakage from this cause. With regard to a statement that had been 
made that the installation was capable of carrying 25 arc lamps 
at 1,250 volts, and that at the time of the accident there was a current 
of 700 volta, witneas said such a high voltage was not necessary in these 
works. There were safe systems by which arc lamps could be worked at 
low voltage, and he recommended that the plant be reconstructed. With 
the exception of the electrical connection between the lamp and the 
suspending wire there was nothing wrong with the plant. 

Dr. T. W. LACHFOBD, assistant house surgeon at the hospital, said the 
appearance of the bodies was consistent with death from electric shock. 

The Совохак said he did not think anyone was to blame. 

The Jury found that deceased met their deaths from an electric shock, 
accidentally received, and recommended that a low-voltage system be intro- 
duced into the works, or that suspension wires should be out of reach. 
Nr. WRIGHT said the suggestion made by the jury would have careful 
attention. He might add that the company would satisfy all claims for 
compensation. . 

Dessan (Germany) —The line of tramway in this town, which 
has until now been driven by gas motors, is to be converted to the 
overhead electric trolley system during the present summer, not- 
withstanding that the present line has attained a fair measure of 
success financially. | 


Doncaster.—The accounts for the firat year's working of the 
electricity undertaking just issued show a deficit of nearly £1,000. 


Dorking.—An offer by Ed mundson's Electricity Corporation to 
take a transfer of the Council's provi-ional electric lighting order 
has been referred to the General Purposes Committee. 


Dublin.—At the Corporation meeting on Monday, Mr. Jones said 
that since the change-over in the electric system their electrical 
business had been brought to perfection. The change had given 
every satisfaction, it was working in the best possible manner, and 
it had resulted in a very large and immediate increase of the busi- 
ness of the Corporation. The great improvement in the lighting 
е spoken to by Mr. Ald. Meade, the High Sheriff, and the Lord 

ayor. 


Bastbourne.—Several thoroughfares are to be lighted by arc 
lamps, and the question of the electric lighting of the whole of the 
streets is under the consideration of the Electric Lighting committee. 


Bast Grinstead —Application is to be made for a provisional 
electric lighting order. 


Eccles.—The Council have entered into an agreement with the 
promoters of the South Lancashire Tramway scheme, whereby the 
Council undertake to obtain powers to construct the portion of the 
tramways from the boundary of the township to the junction of the 
existing tramways at Peel Green. 

The accounts of the Electric Lighting department for the past 
year show a deficit of £789, but of this £346 is for repayment of 
oans. The estimated lo:s on next year's working is £300. At the 
last Council meeting Ald. Kendall said he regarded the figures as 
fatisfactory, considering the difficulties the Council had had to 
contend sgainst. Ald. Spary suggested that the Electric Lighting 
committee should ascertain S heller they could be supplied in bulk 
with electric current cheaper than the committee could generate it. 


Edinburgh.—A sub-committee (Bailie Mackenze, Councillors 
Auldjo Jamieson, Sir Jas. Russell Carmichael, Gibson, and 
Macpherson) has been appointed to consider the question of the 
provision for maintenance and renewal of the electric lighting plant. 


Blectrical Enterprise in Russia —In a recent report on the 
trade of the Kertch district, reference is made to a concession offered 
by the municipality for the electric lighting of the town and the 
construction and working of electric tramways. This scheme has so 
far not been carried out, as municipal contracts in Russia are seldom 
drawn up in such a manner as to induce British firms to tender. It 
is pointed out, however, that firms in a position to investigate the 
particulars and ascertain requirements on the spot often tind that 
the apparent difficulties are easily overcome, The report concludes 
hy appealing to commercial firms to send their representatives to 
Kertch to investigate the possibilities of the market, “for this i: 
really a growing country.” | 

The municipality of Mariupol have invited tenders for the con- 
struction of an electric tramway and the installation of the electric 
licht. The tramway is to run through the principal thoroughfares, 
and to connect the town with the new port and extensive 
metallurgical works established in this district. 

At Rostov-on-Don the converaion of the present horse tramways to 
electric traction is about to be commenced. 


Electrically-Driven Dust.Cart Tenders.—The Public Health 
Department of the City of London Corporation recently advertised 
for tenders for the hire of an electrically-driven dust-cart. We learn 
that, although advertisements were inserted in all the journals 
likely to secure offers for these vehicles, not even an inquiry regard- 
ing these requirements was received. Mr. A. A. Voysey, the 
electrical engineer to the Corporation, іп a communication to hand, 
writes :— 

Possibly none of the people likely to take up such a matter have con- 
sidered what excellent conditions a dust-cart service offers for the use of 
electricity. 

Electric Tramways in Spain.—Up to March 31st last conce:- 
sions for the following suburban electric tramways (as distinguished 
from those granted for inter-town traffic) have been awarded, and 
the majority of these are either working or in process of construction 
and equipment :—San Sebastian to olore, Cadiz to San Fernando, 
Corunna to Burgos de Santiago, and Arriondas to Coradonga. The 
chief towns in Spain for which concessions for electric tramways 
have been granted are as follows :—Barcelona, Valencia, Seville, 
Saragosa, Corunna, San Sebastian, Cadiz, Oviedo, Almeria, and 
Carthagena. 

“Engineering Magazine. — The June issue contains articles on 
“The Paris Exposition as a Mechanical Achievement,” “The 
Commercial Organisation of the Machine-shop,” “The Power 
Equipment of the Tall Office Building," and “ Russian Opening for 
Anglo-Saxon Enterprise in Asia.” 

Fareham (Hants).—The Lighting committee has been authorised 
to enter into an agreement with the Southern Electric Free Wiring 
Co, for wiring premises in the district on the easy wiring system. 


Flash and Search Light Regulations.—The London County 
Council has just issued bye-laws for the regulation of flash and search 
lights as follows :— 

Flash and Search Liyhts. 

No person shall exhibit any flash light or search light so as to be visible 
from any street or other other place (whether a thoroughfare or not) and 
to cause danger to the traffic therein, nor shall any owner or occupier of 
premises permit or suffer any flish light to be so exhibited on such pre- 
mises. Any offender shall be liable for every such offence to a fine not 
exceeding £5. 

The expression “ flash light ” means and includes any light used for the 
purpose of illuminating, lighting, or exhibiting any word, letter, model, 
sign, device or representation in the nature of an advertisement, announce- 
ment or direction which alters suddenly either in intensity, colour or 
direction. The expression ‘‘search light" means and includes any light 
exceeding 500 c.p., whether in onc lamp or lantern or in a series of lamps 
or lanterns used together and projected as one concentrated light, and 
which alters either in intensity, colour or direction. 

Fulham (rondon а proposal to expend £23,212 ın providing 
additional electric lighting plant aud extending the mains has been 
adjourned for two months. Up to date 1,176 applications have been 
received for electric current. 


Glasgow.—The Corporation electricity rental to date amounts to 
£19,884, an increase of £11,986 compared with 1899. The Glasgow 
and South Western Railway Co. having applied for terms for supply · 
ing 660,000 units of electric current АШУ for lighting St. Enoch 
station, a sub-committee recommends the supply be given at the 
same rate as to ordinary subscribers (14d. per unit), the price to rise 
or fall as found necessary. In reply to the application by the Police 
Commissioners of Partick for a temporary supply of electric current 
to consumers within the burgh u atil the new works which the Com- 
missioners propose to erect have b2en completed, it is recommended 
that supply be granted for 12 months from Oct. 1, at 3$d. per unit, 
but at no time 1s the supply to exceed 250 amperes at 500 volts on 
the three-wire system, the Corporation reserving the right to 
terminate supply at a month's notice. The latter condition is 
unacceptable to the Partick Commissioners. 

The Corporation are recommended to increase the salary of 
Mr. W. W. Lackie, chief assistant engineer of the electricity depart- 
ment, from £300 to £375 for the first year and £125 for the весопі 
year ; that of Mr. J. A. Ward from £225 to £390 for the first year 
and £350 for the second. The salarv of the chief engineer of the 
tramways department (Mr. W. Clark) is recommended to be increased 
from £450 to £500 per annum, 

Hamilton, N.B.—Messrs. M. Buchan and Hogarth have been 
instructed to prepare a preliminary report a3 to the probable cost ot 
an electric lighting scheme. The Council have withdrawn their 
opposition to the Hamilton, Motherwell and Wishaw Electric 
Tramway Bill, which, with the exception of the Larkhall section, 
had already passed the Commons. By arrangement with the pro- 
moters, the Council were to receive £10,000 for street improvements. 
They, however, considered this inadequate, aud the promoters’ offer 
of a further £1,500 has been accepted. 

Hammersmith (London).—The question of the reduction of 
the charge for electric current to a uniform 31. per unit has been 
referred to the Electricity committee. 

Inverness.—Mr. E. G. Craven, who has reported to the Council 
upon the tenders sent in for the supply and erection of electric 
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generating plant, &c., seems to have fallen foul of many of the 
tenderers. Messrs. Crompton and Co. complain of the manner in 
which Mr. Craven has treated their tender in making up his report 
to the Council -Their figures, it appears, have been reduced 
fiom £21,446 to £21,338, and from this must be deducted a 
credit of £497 for multipolar dynamos, making this firm's total 
figure £20,841 against the Brush Company's tender of £21,060 
Mr. J. Stuart, manager of the Haythorne Tubular Boiler Syndicate, 
complains of the statement that his firm intended to experiment 
with their boiler at Inverness, and states that the Haythorne boilers 
cflered were those having all the latest improvements, all of which, 
except in two small details, have been tested and approved by experts. 
Messrs. Lowdon Bros. and Co. state that they have quoted for a 1,500 
ampere hour E.P.S. battery at nearly £4,000, but now find that an 800 
ampere-hour battery was the one on which their prices were based. 
This would, they urge, reduce their contract price of £21,862 by 
nearly £2,000, making it lower than any other tender. Other com- 
plaints are made with regard to Mr. Craven’s handling of the 
tenders. Mr. Craven, in his turn, appears to have a grievance, his 
complaint being that he was compelled to expend a larger sum for 
travelling and hotel expenses than was allowed for by the Council. 
The correspondence in connection with this matter is to be printed 
and distributed amongst members. | 

. Japan's Imports.—There was imported into Yokohama in 1899 
electric light apparatus to the value of £24,899, electric wires and 
cables £12,035, submarine telegraph cables £16,394, and telephones, 
telephone parts, and accessories £26,058. The latter item shows an 
increase over 1898 of about £11,000. 


Jedburgh.— The Police Commissioners have accepted Messrs. 
Crompton and Co.’s proposals for establishing electricity works in this 
town. A provisional order is to be applied for. 

Kendal.—The consulting engineers (Messrs, Handcock and Dykes) 
have been instructed to prepare plans and specifications of an electric 
lighting scheme. | 

Kilmarnock. — The Council have decided to apply for powers to 
borrow £50,000 for establishing electricity works. 


Kirkcaldy.— Prof. Kennedy has been instructed to prepare plans 
and specifications of a joint electric lighting and tramway scheme. 


Leamington —Mr. Robert Hammond has been retained as con- 
sulting electrical engineer by the Council. A deputation has been 
appointed to confer with the local tramway company on the 
proposed acquisition of the tramways by the Council. 

Leeds.—On the recommendation of the Lighting committee it has 
been decided to apply for further borrowing powers for £27,573 for 
electricity supply. It has also been decided to form a reserve fund, 
to be called the “ Electric Lighting Equalisation Fund,” and £8,287 
from profits on the electric lighting undertaking has been transferred 
to this fund. The Council on Wednesdav authorised the committee 
to let contracts for two additional sets of generating plant and for 
condensing plant at a cost not exceeding £15,000. 


Leyton.—In the last report presented by the Electric Lighting 
committee it was stated that 60 arc lamps are now employed for 
public lighting. Extensions of the mains have been authorised. 


Light Railways.—The following is a list of the applications 
lodged during May with the Light Railway Commissioners for 
powers to construct light railways :— 

Barnsley& District (Extensions, No.2) Mid-Anglian (Amending). 
Bath and District. Nidd Valley. 

Blackburn, Whalley and Burnley. Norwich and Dereham. 
Cleobury, Mortimer & Ditton Priora. | Pwllheli and Nevin. 
Deanhead. Rhyl and Prestatyn. 
Durham and District. | Sheerness and District. 
Hayling Island. ! Southwold (Extension). 
Hyde and Dukinfield. ! Staines and Egham. 

Jarrow and South Shields. | Swansea and District. 
Kidderminster and Bewdley. Wales and Laughton. 
Kingston,Surbiton& District(Extns.) | Warrington& NOorthwich( Extension). 
Mansfield and District (Extensions). | Warrington and Runcorp. . 

An inquiry was held last week into the application of Mr. J. Fell 
and others toconstruct light (electric) railways in Wakefield and the 
adjoining districts of Horbury, Outwood, Sandalagna and Alver- 
thorpe. The local authorities interested supported the scheme, and 
Mr. Robert Green (Pritchard and Co., consulting engineers) gave 
technical details. The estimated cost of the lines, which will be 
constructed to the standard gauge, was put at about £82,000, and 
the overhead electric system will be adopted. "The Commissioners 
announced that they were prepared to recommend the granting of 
the order. 

The Cheltenham-Cleeve Light Railway order has been approved 
by the Board of Trade. 

Manchester.—The foundation stone of the extensive car shed to 
be erected at Queen's-road, Cheetham, was laid on Tuesday by the 
chairman of the Tramways committee (Mr. D. Boyle), who said that 
the works were the first step towards the realisation of the Corpora- 
tion electric . system. The shed would provide accommoda- 
tion for 252 cars. The area to be covered was about 4 acres The 


shed, when completed, would have a front 85 yardslong by 11 yards 
wide. There would be an entrance gateway 16ft. wide to a covered 
approach road 48ft. wide, with track lines leading to 14 bays of sheds 
arranged at right angles thereto. These sheds would be 37ft. wide, 
and would each contain 18 cars. A pit would be formed in 110f thesheds 
for examination of the motors beneath 198 cars, while the remaining 
three sheds would be for 54 trailing care, to stand on the solid ground. 
The principals of the shed roofs would contain over 400 tons of steel, 
carried by steel girders on about 100 cast-iron columns, and the roofa 
would be covered by boards and slating and about 60,000 square 
yards of patent glazing. Three gateways 14ft. wide would be pro- 
vided as emergency exits only, to provide for any temporary block 
in the entrance roadway. The tracks and connections within the 
shed were equivalent to a length of 2 miles of single line of tram- 
way, and consisted of 14 bays, three tracks in each bay, branching 
off trom a double line running parallel with the wall of the shed 
abutting on the intended street. Each track would take six cars, 
thus accommodating a total of 252 cars. А pit with an area of 
6,500 equare yards, 4ft. біп. deep, would be provided under 11 of 
the bavs for the inspection of the car trucks and motors. The tracks 
would be supported on steel stanchions, with girders formed of the 
old rails from the existing lines in the city, which are to be recon- 
structed. Free a-cess would be obtained over the whole area of the pit, 
to allow of 200 cars being under inspection at one time. The total 
weight of the steel work in the tracks and connections would be about 
500 tons, and in the stanchions and girders for supporting the tracks 
about 250 tons. "The total satiated cost of this work was £11,000. 
The shed and pit would be lighted by electricity. It would be, when 
completed, the largest car shed in Europe certainly, and perhaps the 
largest of the kind in the world. It would be necessary to have 
three additional sheds of almost equal size, and probably one or two 
smaller ones, for other roads. The substitution of electric for horse 
сов made а great difference in stabling, and the cost would be 
smal 

Mr. W. H. Vaudrey, who was recently elected chairman of the 
Telephone committee, in succession to Mr. Southern resigned, de- 
clines to accept the honour. | 


Municipal Insurance.—A conference of delegates appointed by 
Metropolitan local authorities was held last week at the Shoreditch 
Town Hall for considering the question of Municipal Mutual In- 
surance. Mr. Joseph Cox, J.P., chairman of the Shoreditch Vestry, 
presided. A statement, prepared by Dr. H. Mansfield Robinson, 
clerk to the Shoreditch Vestry, showing approximately the value of 
the fire and other insurances effected by 55 out of 76 of the central 
and local authorities in London, was circulated, and showed that the 
total amount of insurances, including those for fire, employers’ 
liab lity and fidelity was £8,979, 468 ; the annual premiums amount- 
ing to £13,967 ; the annual losses by fire during the last five years 
amounted to only £8,650. 15s. 1d. ; the claims paid by the insuring 
companies under the Employers’ Liability Act were £613. 103. 1d., 
and there were no losses under the fidelity policies. A resolation 
urging the desirability of establishing a municipal insurance fund 
was carried in a form pledging the conference to the adoption of a 
system of mutual insurance against fire and other risks. A further 
resolution authorising the appointment of a representative committee 
from the delegates present for drawing up a scheme is to be submitted 
to & future conference, 


Oldham.—The question of placing the contract for boilera for the 
new electricity works was considered by the Council on Wednesday. 
Owing to the necessity to economise space water-tube boilers will be 
adopted instead of Laucashire boilere, as originally proposed. 


Para. There is stated to be an exceptional demand just now for 
electrical goods and appliances for Para and district, which is one of 
the best parts of Brazil from a business standpoint. Para isto have 
an elevated railway if Dr. F. Bolonha, an enterprising citizen, is able 
to secure a franchise from the municipality to form a company to 
build the road, which is very much needed. It is considered probable 
that the franchise will be granted. "There is at present a poorly- 
equipped horse-car line, which is in the market. The present 
company owns a concession which has 50 years to run. 


Presentations —Mr. E. J. Taylor, who was recently appointed 
chief assistant at the Birkenhead tramway power station, was last 
week ро with a dressing case by the employés at the Kelham 
Island (Sheffield) power station. 

On Wednesday Mr. A. H. Gibbings, who recently resigned the 
position of city electrical engineer at Bradford in order to engage 1n 
consulting work, was presented with a testimonial subscribed to by 
about 100 meinbers of the staff of the Bradford electricity depart- 
ment. The presentation consisted of a keyless gold hunter watch 
for Mr. Gibbings, and an electro-plated fruit stand and a set of 
flower vases for Mre. Gibbings, and took place at the Valley-road 
electricity works Mr. T. H. Shaw, chairman of the Electricity 
committee, who made the presentation, spoke in high terms of the 
ability displayed by Mr. Gibbings, and alluded to the good denm 
which had marked the relations between Mr. Gibbings and the stall. 
Mr. R. A. Chattock, recently appointed City electrical engineer, and 
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other members of the staff also spoke, and Mr. Gibbings suitably 
acknowledged the presentation. 

Prevention of Diseases.—The Hammersmith (London) Vestry 
has received à report from the medical officer of health, Dr. A. C. 
Collier, L. R. C. P., L.S.A., setting out the means to be adopted to 
revent the spread of consumption and other pulmonary complaints. 

e rules include the following: 

Where practicable the electric light should be used for lighting purposes 
in dwelling-houses and other occupied buildings, as nothing tends more 
to the production of consumption than the breathing of an atmosphere 
charged with the products of combustion, whether such products are the 
result of overcrowding or otherwise. 

Bhondda.—A provisional electric lighting order is to be applied 
for by the Council. The question of seeking light railway powers 
has been adjourned for a month. 

Bhyl—Sanction to a loan of £19,000 for electricity supply has 
been received by the Council. 


Boyal Patronage of the Motor Car.—The Prince of Wales has 

ronised the auto-motor vehicle, and makers and others interested 
in this branch of enterprise anticipate that this will give a much- 
needed impetus to the industry in this country, where so far not 
much has been effected. At the Ascot Royal Hunt Meeting this week 
His Royal Highness in his motor carriage was conspicuous. A 
Daimler vehicle built in this country, but with a French-made under 
frame and wheels, has been selected for the Prince of Wales’ use. 


Salford.— Wholesale resignations from membership of the Electric 
Light committee are the order of the day. On Wednesday the 
Council were invited to appoint successors on the committee to 
Ald. Snape and Mesers. Haworth and Wilkinson. The Mayor 
шше. the receipt of a joint letter of resignation from 
Messrs. Ward and Williams. Mr. Bates gave verbal notice of his 
resignation, and the Mayor said he had been authorised to convey to 
the Council a similar intimation from Mr. M‘Mechan. Mr. Jackson, 
alter stating that the committee were divided upon a certain line of 
policy, proceeded to describe at considerable length the causes of 
isagreement, and the reason for some of the resignations, A reso- 
lution by Mr. Broxap, in favour of referring the matter of recon- 
stituting the committee to the Selection committee, was, after a 
rather lively discussion, adopted. 


Sheffield.—The accounts of the Tramway department for the 
year ended March 25 were submitted to the Corporation on Wed- 
nesday by Ald. Clegg, chairman of the Tramways committee. He 
reminded memben that with regard to the electrical part of the 
undertaking, they only started from Sept. 5, 1899, and went up to 
March 25. The approximate street mileage at present was ] 
miles, compared with 10$ in the corresponding period of 1899. The 
number of miles run was: Horse traction, 815,728 ; electric trac- 
tion, 527,292—total, 1,343,020 miles, compared with 841,871 for 
1899, 'The number of ngers carried was: Horse 11,494,400, 
electric 7,715,314, total 19,209,714, against 10,548,445. The average 
Lumber of cars running had been 36:3 horse, 32 electric. The 
ave number of engers per car per week had been: 
Horse 6,072, electric 8,355. "The average traffic revenue per car 
рег week had been: Horse £28. 15s. lld., electric £32a 123, 
against £28s. 23. 8d. for 1899. The total revenue had been: 
For horse traction £57,330. 17s. 9d., electric traction £30,436. 178. ; 
total £87,767. 14s. 9L, against £58,594. 9s. 8d. for 1899. The 
working expenses had been:— Horse, £40,304. 4s. 10d. ; electric, 
£23,961. Os. 8d. ; total £64,265. 5s. 6d. The number of passengers 
carried in the week ended Sept. 3, 1899, which was the last week of 
the entire horse traction, was 264,103, and of the following week, 
the first of joint horse and electric traction, the number was 417,999; 
and for the week ended June 10 they carried 733,374, which was a 
record. The committee recognised that they were not coping with 
the traffic, and in his judgment they would mot be level with the 
traffic for 18 month or two years. With regard to the electrical 
portion of the undertaking in producing the energy, the actual cost 
of generating the electricity for the tramways at the Kelham power 
station was 0:824d. per unit. That was the average cost since the 
cara started running, The cost per unit from Sept. 4 to Dec. 25 was 
0:871d., and from Dec. 25 to March 25, 0°777d. With all the 
charges for office expenses, interest, sinking fund, depreciation, 
rates, taxes and insurance added, the average total cost per unit 
was 1:513d., or about 14d. That was an exceedingly satisfactory 
figure, and he hoped that for the corresponding period next 
year they would be able to produce erergy at even a lower 
sum than that. The working expenses for the year had been 
£51,446, against 239,928 last year. The interest on loans had been 
£10,924. 11s. 7d., against £5,076. 123. 11d., an increase of £5,847. 
18a, 8d. The repayment of loans last year was £2,610. 4s. 11d., and 
fur the year just ended £7,168. 93, an increase of £4,528. 43, ld. 
The traffic and other receipts for the year ended March 25 
was £87,767. 14a. 9d., inst £58,591. 8s. 8d. The balance, 
after ротаи of all charges, with the exception of reserve 
and depreciation, had been close upon £18,228. 9з. 8d., 
against £17,789 9s. ld. They had also written off on ordinary 
depreciation account £4,166. 3s. 7d., against £3,518 8s 1d. They 


had set apart for reserve and for maintenauce and renewals of tracka 
and lines £5,800 this year, which sum was abeent last year, and for 
the maintenance of the electrical equipment and power station 
£2,852. 178. Ed., which also was a new item, making a total increase 
of expenses and reserve fund of £19,676. 58. 8d., compared with last 
ear. The net surplus was £5,409. 83. 8d., compared with £14,370. 4s. 
e profit made was more satisfactory than he anticipated, and in 
his judgment they had got over the critical time. He impressed 
upon the committee the necessity of keeping the net surplus 
(£20,000) in hand, because he foresaw that they might have to call 
up a portion of it to meet a deficiency upon the year’s working of 
the electrical trams, as they had such a large amount of capital 
entirely unproductive. But he was glad to кау that after providing 
for everything they had a profit of £5,000. 


The Corporation on Wednesday adopted a scheme for the 
reorganieation of the staff of the electric tramway department. Mr. 
A. L. C. Fell, the present electrical engineer, has been made general 
manager, and his salary increased from £450 to £600 per annum. 
Mr. H. E. Yerbury, assistant electrical engineer will occupy the 
same position as at present, but will aho superintend the Kelham 
power station, his ealary being increased from £200 to £220 per 
annum. Mr. Joseph Dugdale will act as traffic superintendent 
under Mr. Fell's direction, and his salary has been increased from 
£150 to £200 per auuum. Various other alterations have been made, 
including the termination of the engagement of the manager of the 
undertaking, Mr. Henry Mallyon. | 


Sonthport.—It is anticipated that the electric tramway routes 
will be ready for working by the end of the month. 


Southport and Cheshire Lines Extension Railway. —The 
Engineer states that a scheme has been formulated by Mr. R. H. 
Scotter for converting this railway into an electric railway for pas- 
senger service only, leaving the line to be worked by steam, as it 
now is,for long-distance and goods traffic, Current for working 
several miles of the line is to be taken from the Southport Corpora- 
tion mains. To bring Southport into touch electrically with Man- 
chester and Liverpool, Mr. S:otter proposes, by arrangement with 
the Cheshire Lines Committee, to also convert a piece of line 
running from the terminus of the extension system through Aintree, 
and turning off in a south easterly direction to Huskisson station, 
Liverpool, into an electric line; and further to immediately seek 
powers to construct two tunnels, suitable for electric passenger service 
only, from Huskisson under Liverpool to Central Station Low Level. 


Swiss Telephone Service.—The revenue derived from the 
telephone service in Switzerland shows a steady increase. At 
Dec. 31, 1898, there were 31,918 subscribers, an increase of 3,072 
over 1897. At Dec. 31, 1899, the number had increased to 35,056. 
The revenue іп 1899 from subscribers was £95,200, compared with 
£83,312 in 1898, and the revenue from telephone conversations 
realised £107,800 in 1899, against £82,400 in 1898, 


Sydney (N.8.W.).—The City Council have adopted the report of 
Major Cardew (Messrs. Preece and Cardew) on electric lighting, an 
abstract of which appeared in our issue of May 18. 


iir pic Municipalisation.—After conferring with the 
Council of the local Chamber of Commerce the Bradford Telephone 
sub-committee recommend their Corporation to enter into & new 
agreement with the National Telephone Co. for wayleave facilities, 
such agreement being subject to determination on six months’ notice. 
There is a desire to know the result of the Glasgow experiment 
before taking any steps to establish a municipal telephone exchange, 
and consequently this matter has been shelved for the present. 


Telephonic Distribution of News.—According to the Electrical 
World of New York, companies have been formed in the States of 
Ohio, Indiane, and Illinois, for the collection of news in each State, 
and its distribution to the various newspapers by telephone. The 
daily papers in the smaller towns are said to have found the system 
very useful. 


Tiverton.— A report on the proposal to establish electricity works 
will be considered at the next meeting of the Town Council. 


Tunbridge Wells. Last week the Town Council considered the 
report of Sir W. H. Preece (Messrs. Preece and Cardew) as to the 
alleged nuisance by smoke and vibration at the electricity station, 
The report stated that : 

As regarded the smoke nuisance, the chimney erected in 1894 was 90ft. 
high and about 5ft. diameter. It was sufficient for working plant of 600 n.r. 
The present output of the station exceeds 450kw., equivalent to about 700H.P. 
It was, therefore, already too small to meet the enormous growth of the 
electric light undertaking, aud this was undoubtedly one great cause of the 
trouble with the smoke. During last winter it had been exceedingly 
difficult at times to obtain good steam coal. The engineer (Mr. Horace 
Boot) had, therefore, been compelled to use coal of an inferior quality, 
which was bound to increase the smoke. Anything available had to be used, 
and nothing but Mr. Boot's energy prevented a stoppage. It was also 
unfortunate that the houses on the opposite hill were approaching 
the level of the top of the present chimney, and, therefore, when the 
wind was in a certain direction, any smoke produced was blown towards 
these houses, The fact that the station had been working practically with- 
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out trouble for some five years showed that the chimney itself bad done 
well, and it was merely a question of the station having outgrown the 
capacity of the chimney. The nuisance would now cease, for the heavy 
winter load was over. The remedies for overcoming this difficulty were 
simple. They were: (1) То erect а larger and higher chimney, (2) to use 
emoke consumers, and (3) to have plant in the station sufficient to meet 
the demand. He recommended them to erect a chimney 180ft. high and 
8ft. diameter, which would cost about £2,000, and would be sufficient for a 
plant having a capacity of 2,070 н.р. It would be possible to economise 
by building an iron chimney, but such a chimney required painting at 
frequent intervals. He would suggest that estimates be obtained for 
both kinda. 

Regarding noise, this was, in Sir W. H. Preece’s opinion, entirely due to 
the exhaust steam. There was some vibration set up in the buildings from 
the Ferranti engine, but it was not communicated outside, and was not 
therefore a source of complaint. The exhaust steam was discharged into 
the air at a low level, and nothing had been done to modify in any way the 
constant thud ‘produced by the enormous quantity of steam which was 
emitted at every revolution. А great deal of this could have been avoided 
by placing a damping cylinder of large diameter in the exhaust pipe, but as 
a large condensing plant had now been ordered the whole of the difficulty 
from the exhaust steam should be removed. 

Regarding the plant in general, he was not at all pleased with the 
working of the Ferranti engine. It had not been taken over nor fully paid 
for, and he strongly recommended them to have a second 400kw. Willans 
Ferranti set ordered without delay, which would only be available for the 
winter of 1901-2. The present Ferranti engine and dynamo should be 
used as a stand-by or an emergency set. He estimated the cost of the 
additions to be: Chimney £2,000, new Willans-Ferranti set £4,600, and 
contingencies £500, making a total of £7,100. 

Sir Wm. Preece further reported that he understood from Mr. Boot 
that considerable difficulty had been experienced with the Babcock and 
Wilcox boilers through bad water, and that the Council were going to 
instal two Lancashire boilers. There was equal danger with Lancashire 
boilers if bad water was allowed to be used. It appeared to him to be 
absolutely necessary either to change the source of supply or to havea 
proper water purifying plant (if one existed) installed, which should deal 
with the water chemically before it was used in the boilers. The present 
water could be used for cooling purposes. He did not consider that the 
site was applicable to a larger horze- power than the present additional 2,000. 
As soon as it was evident that the full capacity of the present station was 
being reached they should take steps to build a larger station well outside 
the town. Electric tramways would soon be required, and other demands 
on their station would be largely increasing. Heating and motive power 
for lifts in private residences, as well as for small industries and tools, were 
becoming quite fashionable. No one could predict the future of electrical 
development. The new station should be erected where there was a con- 
venient water supply for condensiog purposes, and where it would be 
possible to combine the boiler plant witb a destructor. А second power 
house would be not only a great security against accident, especially from 
fire, but enable them to cover their area with a system of connected and 
self-supporting mains so as to reduce any cause of stoppage of supply toa 
minimum. 

The Lighting committee, after considering the above report, advised 
the Council to at once proceed with the erection of an additional 
chimney and to obtain tenders for the execution of the work, to 
purchase a second 400 kw. Willans-Ferranti set with the necessary 
additional boiler, and also to employ Sir Wm. Preece to superintend 
thecarrying out of the works on the usual remuneration of 5 per 
cent. on the outlay. Councillor Robb moved the adoption of the 
report, and said the committee had been continually harrassed bv 
complaints during the past year, and in the interests of the under- 
taking it was to be regretted that one or two slight failures had 
occurred. "They had been working with insufficient plant. Financial 
succeess had been obtained by putting undue pressure on insufficient 
plant, and the question was what they were going to do in the 
future? An increase in plant had already been decided upon, and 
part of it would be delivered in time for next winter’s load. 
That would give a total capacity of nearly 2,000 H.P., and 
Sir Wm. Preece recommended a «till further order of plant in 
view of continued growth, and the use of electrical energy was 
extending in all directions. The firet thing to do was to have 
not only adequate plant, but spare plant. The present equivalent 
number of 8 e p. lamps connected was 32,500. The greatest demand on 
the works at any one time was 40 per cent., or 12,660. Their present 
plant was equal to supplying 30,009 lamps, and Mr. Boot was of 
opinion that the proposed addition would meet their requirements 
for some time to come, as this would give them a capacity of 45,000 
to 50,000 lamps. Even taking the percentage in use at a given time, 
it would not exceed 50 per cent., so that there should be à margin. 
They would be incurring a great responsibility by disregarding the 
advice of their expert, but at the same time a large expenditure 
would be involved, and would bring the capital involved up to 
£17,000. Пе felt the site selected for the central station was 
unfortunate, but they had now to make the best of it. He put it 
to Sir William Preece whether the Council should remove their 
works and combine it with a destructor or tramway plant, but Sir 
William did not recommend that, because he considered the present 
nuisance was remediable. He feared they must not look for profits 
in the future as in the past now that they had this large additional 
expenditure to meet. It had been very nice to hand over profits to 
the reduction of the rates, but their plant must not over- 


driven to make profit for the rates. A municipal undertakin: 
was not to be regarded only for what could be made out of it. 
Councillor Dodd moved that the report be referred back. He 
considered the policy of purchasing plant, which would not be 
required for three yeare, was questionable. He objected to the 
employment of Sir William Preece as unnecessary. There was a's) 
the tramway question, and he wanted the committee to consider how 
that scheme would be affected by the present proposals. The Town 
Clerk said certain points had been raised by Mr. Boot in a letter 
addressed to the committee, and Sir William should have an 
opportunity of dealing with these points. It was then agreed that 
the report be referred back. | 

An additional main is to be laid from the electricity works to the 
Mount Pleasant sub-station at a cost of £516, aud the main in the 
lower portion of Upper Grosvenor-road is to be extended at an 
estimated cost of £406. 


Vladivostock.— The municipality of this city has prepared a 
specification and schedule for the construction and equipment of 
20 miles of electric overhead trolley tramroads, and for the estab- 
lishment of an electricity generating station for the lighting of th: 
town. 


Walker.—The Council has received sanction to borrow money for 
electric light and refuse destructor. 


Water Power Utilisation in Italy. —Plaut is to be put dowa 
by La Società Ferrovie e Tramvie Elettriche Varesine to utilise the 
water power of the Giona stream for the generation of electri: 
energy. At first three large 500 н.р. alternators driven by turbine: 
are to be put down, electric energy being utilised in the operation of 
the Luino-Varese electric tramway and for lighting anl power 
purposes generally. Messrs. Brioschi, Finzi and Co, of Milan, have 
secured the contract for the electrical plant. 


Water Power Utilisation in Spain —It is proposed to put dowa 
a plant to utilise the water power of the river Ottaven, in Galicia, for 
the generation of electric energy and to distribute the same toa 
number of small towns in the district. 


Whitby. —Sanction to borrow £26,000 for electricity supply has 
been received by the Council. 


Wigan.—An agreement has been entered into with Messrs. F. W. 
Smith and Co. for wiring premises on the hire-purchase system. 


Wolverhampton.—The Lighting committee have presented their 
report for the year ended March 31, together with an abstract of the 
accounts of the electricity undertaking for the same period. The net 
result, after payment of interest aud sinking fund charge, is a profit 
of £402. 6+. 11d., against £1,004. 5a. 103. in the previous year. The 
sum of £911. 15s 41. was also expended during the year out of 
revenue—viz., £256 for re-wiring armatures and £655. 15s. 4d. for 
altering fittings, &c., of 121 customers to suit the increased pressure 
ofsupply. "The profit, together with the amount in hand from pre- 
vious vears (£416. 5з. 4d.), is to be set aside to form a reserve fund. 
The committee state that the past year has been one of exceptional 
difficulty. The alteration in the syatem of supply has necessitated 
two systems being in operation for the latter six months, 
involving considerable additional expenditure out of revenue 
on account of working cost, especially in the consumption of 
gas and fuel The considerable increase in the cost of fuel has 
also had an adverse bearing upon the financial result. The delay 
in the completion of the battery room at the generating station has 
seriously handicapped the department, and has affected the efficient 
working of the undertaking. At the end of the year there were 
364 customers, representing the equivalent of 25,184 lamps, connected, 
against 276 customera and 19,932 lamps in 1899. The units 
generated were 603,951, against 470,836 in 1899, and the number of 
units sold was 482,217, against 371,830. The demand for current 
for power is gradually increasing. At present there are 16 motor’, 
ranging from $ H.P. to 20 n P., connected. The total maximum 
supply demanded in 32 watt lamps was 25,184. 


TRADE NOTES AND NOTICES. 


[ Notices ^id insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Cataloques, Price Lists, 
and similar matter should be sent early tn the week.] 


TENDERS INVITED. 


Extension of Time.—The date for sending in tenders for the 
supply, delivery, and erection of overhead equipment for about 
16 miles of equivalent single track of tramways, for the Corporation 
of Durban, Natal, South Africa, has been extended. Tenders are to 
be sent in duplicate to the agents, Messrs. Webster, Steel and Co., 
5, East India-avenue, Leadenhall-street, London, E C., by Friday, 
July 20, or to the town clerk of Durban, by mail delivery, on or about 
Monday, Aug. 13. See advertisement. 


Dudley Corporation invite tendera for condensers, pumps, cooling 
tower, &c. Specification may be obtained at the offices of the con- 
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sulting engineer (Mr. Reginald P. Wilson), 66, Victoria-stree*, West- 
minster, S. W., and tenders must be addressed to the town clerk 
(Мг. Н. C. Brettell), Town Hall, Dudley, before 30th inst. An 
advertisement contains additional particulars. 


Newcastle-upon-Tyne New Tramways committee require tenders 
for trolley wires and attachments. An advertisement contains 
additional particulara, and tenders must be delivered at the office of 
the town clerk (Mr. Hill Motum) by noon of 25th inst. Specifi- 
cation may be obtained from the consulting engineer, Mr. Charles 
1 n Hopkinsons and Talbot) 26, Victoria-street, 

ndon, S.W. 


Manchester 'Tramwaya committee invite tenders for the overhead 
equipment of three tramway routes, Specifications may be obtained 
from the general manager (Mr. J. McElroy), and tenders (addressed 
to chairman) must be in by 30th inst. An advertisement contains 
farther particulars. 


Shoreditch (London) Vestry require tendera for the supply of eight 
-back marine-type boilers, or eight water-tube boilers, with 
automatic stokers, &c., for their new generating station at Whiston- 
street. Tenders to Dr. H. Mansfield Robinson, Town Hall, Old- 
street, E.C., before noon of 19th inst. 


London County Council require tenders for the eupply (within 
three months of order) of about 70 arc lamp standards for lighting 
the Victoria Embankment. Tenders to clerk (Mr. C. J. Stewart), by 
10am. July 10. 


The Vestry of St. ey Magdalene Bermondsey (London), require 
tenders for the supply and laying of insulated electric mains, conduite, 
junction boxes, &c. Tenders before noon of June 18. 


Glasgow Corporation require tendera for outside coal storage and 
steel structure for coal handling, and locomotive travelling cranes 
for outside coal handling, for their Pinkston power station. "Tenders 
by 5 p.m. 21st inst. 

The Guardians of St. Saviours Union require tenders for the 
erection of electric fire alarms, telephones, &c., and laying fire mains 
at their infirmary, East Dulwich-grove. "Tenders to clerk, John- 
street West, Blackfriars-road, London, S. E, by 5 p. m. on 21st inst. 


Bury Corporation invite tenders for wiring the Art Gallery and 
Free Library. Tenders to town clerk, Corporation Offices, Bury, 
by 18th inst. 

Tenders are invited for wiring the Newcastle Modern School, 
6 and 7, Park-terrace, Newcastle-on-Tyne. Tenders to Mr. J. R. 
Sisling, 7, Park-terrace, by June 23. 

Blackpool Corporation invite tenders for the electrical equipment 
of 15 single truck tramcara. Tendera by 18th inst. 

Sutton Coldfield Corporation invite tenders for electricity generating 
plant Tenders before noon of June 21. 

Bradford Cleansing committee require tenders for five refuse 
destructors. Tenders by Sept. 8. 

Heckmondwike District Council require tenders for the erection of 
electricity supply buildings Tenders by 28th inst. 

Limerick Corporation require tenders for electricity generating 
plant. Tenders to town clerk by July 4. 

Trimdon (Co. Durham) Parish Council invite tenders for 
public lighting by electricity or acetylene gas. Tenders by July 17. 
P Morley Sewage Purification committee require tenders for wiring 
the new sewage disposal works. Tenders by 19th inst. 

Torquay borough surveyor has been instructed to obtain particulars 
and prices of the most suitable type of motor car for dust collection. 
. Servian Post and Telegraph authorities invite tenders, till 21at 
Inst., for 27,000 porcelain insulators, 35 tons of iron wire 4mm. dia. 
and 30 tons of silicium-bronze wire 3mm. dia. Tenders to Post and 
Telegraph Section of the Ministry of Work», Belgrade. 

Spanish Post and Telegraph Authorities, Madrid, invite tenders 
until 22nd inst. for 10,000 zinc cylinders for electric batteries. 
Tenders to Direccion General de Correos y Telegrafos. 

Galzada de Calatrava (Ciudad Real, Spain) municipality invite 
tenders for electric lighting concession for 20 years. "lenders to el 
secretario del Ayuntamiento by July 10. 


TENDERS RECEIVED AND ACCEPTED. 


Fulham (London) Vestry have received the following tenders for 
wiring the electric light works :— 


Pyke, Harris and Co. 1105 0 0 Newsome, Pinching and 
1 


Hailey and Co.... ........ 1, 10 0, Walton q 0 

F. О. Edey and Co 1,025 10 0 P. S. Tasker .............. 781 10 0 
Diss 975 10 0 | F. Troy aud Co. ......... 762 0 

Alwyn and Craven ...... 1000 0 0 H. R. Gifkins and Co. 755 0 0 

G. Stegmann 980 0 0 Concentric and General 

Foote and Milne ......... 874 0 0 | Contract Co 740 0 0 

National Electric Wiring T. L. Hellyar .......... » 618 7 © 
VVV 0 0 | Birmingham Installa- 

Ditto e % 812 0 0] tion Co. ........... ... 487 0 Q 
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The tender of Mr. S. F. Davidson has been accepted by the New- 
castle-on- Tyne Corporation for the erection of car sheds at Byker 
for £33,750, the whole of the work to be completed by Sept. 1, 1901, 
and the car body shed to be finished by December next. The 
following contracts were also sealed on Wednesday: British 
Thomson-Houston Ce. (switchboards), £2,037; British Insulated 
Wire Co. (underground feeders), about £7,700; and Mr. Nuttall 
(construction of the tramway along Mosley-street, St. Nicholas’- 
equare, Collingwood-street, and Neville-street to the power station), 
at schedule prices, 


The following contracts were let by the Wigan Corporation at 
their meeting last week :—Dick, Kerr and Co. (Ltd.), tramicars ; 
W. T. Glover and Co., cables and pilot wire; Askham Bros. and 
Wilson, points, crossings, &c. ; J. Ross and Maux Granite and Silicia 
Quarries Co., granite setts; Thompson and C», iron and steel; 
S. Marsden and Son, bolts; Taylor and Sayers, castings; and 
J. Elwell, conugated iron. 


Chester Corporation have accepted the tender of Мез:гз. Babcock 
and Wilcox for the supply of steam exhaust, feed suction and 
delivery, and condensing water pipes and valves. The other tenderers 
were Messrs. Aiton and Co., Alley and McLellan, G. H. Williamson 
and Co., Tingle and Co., and John Spencer (Ltd.). 


Edmonton (London) Guardians have accepted the tender of 
Messrs. Preece and Co. for the supply of additional electric lighting 
plant at £1,600. The tender is subject to approval of Local Govern- 
ment Board. 

Birkenhead Corporation have accepted the tender of Messrs. Bab- 
cock and Wilcox for the supply of steam exhaust, feed water and 
drain-pipe work, &c., for the tramway power station. 


Leyton District Council have accepted the tender of the Western 
Electric Co. and the British Insulated Wire Co. for the supply of 
additional feeder cables. 


Wimbledon District Council have accepted the tender of the 
Berrenberg Electric Lamp Syndicate (Ltd.) for the supply of 5,000 
16 c.p. incandescent electric lamps at 18. 5d. each, and that of 
Messre. Foote and Milne for wiring the new isolation hospital 
at £321. 

Stockton-on-Tees Council have accepted the designs submitted by 
Messrs. W. Macfarlane and Co. for arc lamp pillars at £9. 103. each. 


The Barnsley Town Council has accepted the tender of Messrs. 
Crompton and Co. for supplying and erecting 15 arc lamp posts and 
arc lamps and attaching incandescent lamps to the posts at £501. 14s. 


The tender of Messrs. Crompton and Co. has been accepted for the 
supply of the whole of the generating plant for the Heywood 
electricity works, 


Cheltenham Town Council have placed a contract with Messrs. 
Körting Bros. for the supply and erection of condensing plant for 
their electricity works at £2,100. 


Perth Town Council have accepted the tender of Meesrs. W. Lucy 
and Co. for the supply of 45 enclosed arc lamps and ornamental cast- 
iron and steel pillars, switch gear, &c., at £2,143. 


Messrs. Crowther and Co., Manchester, have obtained the contract 
for the electric lighting of the new Bury (Lancs.) post office. 


Battersea (London) Vestry have accepted the tender of Messrs. 
Norman, Beard & Co., for the erection of a Hope-Jones electric organ 


at the Town Hall for £1,912. 


The tender of Mr. B. Thomas has been accepted by the Llandilo 
Council for the erection of electricity works at £2,415. 


APPOINTMENTS VACANT AND FILLED. 


The post of senior demonstrator in the department of electrical 
i a and applied physics at the City and Guilds Technical 
College, Finsbury, will be vacant at the close of the present session. 
The salary is £150, rising to £200. Applications for the post have 
to be addressed, in the firat instance, to the ш of the college, 
Leonard-street, Finsbury, London, E.C., by June 29. An advertise- 
ment gives some further particulars. 


There is a vacancy for an assistant superintendent in the Tele- 
graph Department of the Government of India. Applications to 

cretary, Public Works Department, India Office, Whitehall, 
London, S.W., by June 30. An advertisement contains further 
particulars. 

Birmingham Corporation require two lecturers for the electrical 
and engineering departments of the municipal technical school in 
September next, An advertisement contains further particulars, 
and applications must be sent to the secretary (Mr. Geo. Mellor), 
Suffolk-street, bv 30th inst. 

The Council of the King’s College, London, invite applications 
for the post of demonstrator in electrical engineering. Conditions 
of the appointment can be obtained of the Secretary, and applications 
must be in by 30th inst. See advertisement. 
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The Board of Works for the Poplar (London) District are open to 
receive applications for the position of chief generating assistant at 
the electricity works now in course of establishment for the district, 
who will be under the direction of the engineer and manager of the 
electricity department. Commencing salary, £156 p2r annum. 
Applications must be sent to Mr. Leonard Potts, clerk, offices of the 
Board, 117,{High-street, Poplar, E., by 18th June. See advtisement. 


A shift engineer is required for the Leyton electricity department. 
Further particulars are given in an advertisement, and applications 
ur be sent to the engineer and manager (Mr. F. Harman Lewis) by 
22nd inst. s 


Carlisle Corporation require a clerk and switchboard attendant for 
their electric lighting department. Further particulars are set out 
in advertisements, and рон must reach the city electrical 
engineer (Mr. Charles D. Burnet), James-street, Carlisle, by Monday 
the 25th inst. 


The South London Electric Supply Corporation require a 
pupil with previous technical training. Applications to secretary, 
54, Bengeworth-road, Loughborough Junction, S.E. adver- 
tisement. 

Whitechapel District Board of Works require au arc lamp 
attendant and a plumbing jointer. Applications to the engineer, 
27, Osborn-street, London, E. See advertisement. 


The Municipal Electrical Association Council require a secretary 
to act under direction of hon. secretary. Applications to president 
E А. B. Mountain, borough electrical engineer, Hud Jeratield), by 
14th inst. 


An assistant master (for physics and mathematica) is required for 
the Day School of S:ience, Gravesend. Applications by 21st inst. 2 


The Brush Electrical Engineering Co. have appointed Mr. Edward 
A. Leeson to be works manager at their Falcon Works, Lough- 
borough, in succession to Mr. C. E. Hodgkin. After many years 
experience in the design, construction, and working of steam 
machinery with Messrs. N. and W. Hawthorn, Neweastle-on- Tyne, 
Mr. Leeson became successively works manager of Messrs. 
Hawthorn, SUI and Co.’s works at Naples, and of the branch 
works of Sir William Armstrong, Mitchell and Co. at Pozzuoli, 
Italy. He recently returned to this country to take up the position 
of works engineer with Me:sre. Hawthorn, Leslie and Co, Newcastle- 
on-Tyne. Mr. Leeson’s wide experience of steam engine construc- 
tion, and of the high-class workmanship associated with the names 
of the firms given above, will doubtless prove of great value to the 
Brush Company in connection with the increasingly large plants 
under design and construction for lighting, traction and power pur- 
poses at the Falcon Works. 

Mr. W. J. Poole, who ha: been for two years superintending the 
erection of the plant at Port Dundas station, Glasgow, has been 
appointed to succeed Mr. John Christie as station superintendent at 
a salary of £200 per annum. 


Mr. Н. Bell, the present second assistant at Hull, has been appointed 
chief assistant at the Sculcoates-lane electricity works, in succession 
to Mr. H. Gray, who has received an appointment at Accrington. 


Greenock Corporation have appointed Mr. W. M. Nelaon, late 
assistant engineer at the Corporation electricity works, to be resident 
electrical engineer for the burgh in succession to Mr. S. E. Fedden, 
who was recently appointed to Sheffield. 


Mr. Robert Leach, B.Sc., has been appointed teacher of physics 
and chemistry at the Gloucester Municipal School at a salary of £250 
per annum. 


BUSINESS NOTICES. 


As previously announced, Messrs. Robert W. Blackwell and Co. 
(Ltd.) have removed their offices and stores from 39, Victoria- 
street, Westminster, and 133, Bermondsey-street, London, S.E., to 
central premises at 59, City-road, London, E.C. Telephone Nos. 
1479 and 1480 London Wall. Telegrams: “ Kurkee London.” 


On and after June 18 the registered offices of the Metropolitan 
Electric Supply Co. (Ltd.) will be removed from 29, Baker-street to 
16, Stratford-place, London, W. 

Messra Veritys (Ltd.) are removing their Glasgow offices to 
40, Bath.street from June 18. 


The offices of Mr. G. R. Peers, consulting electrical engineer, 96, 
Deansgate, Manchester, ate now connected to the National Telephone 
Co's, system number 08507. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of the principal creditors of Laing, Wharton and Down 
1 (in liquidation) was held under the presidency of Mr. L. B. 
armington, liquidatcr, at 80, Coleman-street, London, E. C., 
yesterday. Creditors representing £7,800 were present. Mr. 
Warmington said a receiver was appointed on Oct. 4, 1899, and the 
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company entered into voluntary liquidation on Oct. 10. The receiver 
was still in possession, and was carrying on the business as manager 
under the supervision of the Court pending the completion of certain 
contracts. From several of these contracts it was anticipated a 
small profit would be derived, but in the case of other contracts a loss 
would probably ensue. The contracts would be completed by the end 


of July, and коп the Court had not definitely settled the time for 
the closing of the liquidation it was ualikely it would sanction any 
further delay. At May 13, 1900, the state of affairs was as follows: 
ASSETS. 
Book debl . RRRDAT аан £7,150 0 0 
Contracts in hand (at сові) ................... —Ó— cae 5,565 0 0 
CI ОРАН ИНИ ERI AREE SUP RUE OAM ONE IDA VT 1255 0 0 
Stock (estimated) , 7,383 9 1 
Office furniture, &c. (estimated): 1490 0 0 
Patents (estimatedl,˖ꝛꝛ j ã soo 48 0 0 
Total assets (estimated) 220,691 9 1 
Receivers’ LIABILITIES. 
Running expenses (аау).......................... €—À £1,000 0 0 
Debentures and accrued interest . 10801 0 0 
11,801 0 0 
Net assets (estimated) , 1 
il! £20,691 9 1 


Sundry creditors stand for £1,250. Mr. Warmington stated that a 
cheque had recently been received from the London County Council 
with £2,700 deducted for defective work, and in connection with 
this contract an action was pending against the firm who supplied the 
cables. There was also another action pending against Clench and Co. 
Mr. Warmington further stated that there was a good general business 
still going on, and over £6,000 worth of work M been done in six 
months. There were no secured creditors beyond the debenture 
holder& About £30 per week was being spent in office and other 
salaries, and the question that remained was, what was to be done with 
the businese, seeing that the Court would not allow them to continue 
much longer. A lengthy discussion ensued, especially on the point 
of the value of the stock, and it was ultimately agreed that a 
committee of inspection should be appointed, consisting of Mr. Geo. 
Sutton (Henley’s Telegraph Works Co.), Mr. H. Oppenheimer 
(International Electric бол, Mr. Teale (Keeling, Teale and Co.), and 
Mr. Barnard (Pfeil and Co.) who are to make an independent 
valuation of the stock and report. 


The official receiver and liquidator of the Cox Thermo-Electric 
Co. (Ltd.) (Mr. H. Brougham) notifies that he is about to apply to 
the Board of Trade for his release. In the summary of receipts and 
payments now issued it is shown that the assets of the company 
(£257. 913) were covered by the debenture bonds, aud also that the 
debenture-holders, whose claims amounted to £10,000, received 
nothing in respect of their security. It will be remembered that 
the directors of this company voluntarily offered to pay the trade 
creditors 133, 4d. in the £ on the amount of their claims, and, while 
this offer was renewed to the official receiver, the directore, after pro- 
tracted negotiations, declined to carry it out, which seems to require 
some explanation on the part of the directors, many of whom are 
well known in the electrical indus‘ry. In connection with the 
formation and promotion of the company, the official receiver states 
that th»re was nothing to justify an application for a public inquiry. 
The directors ofthe company were Mr. Roger Wallace, D.C. Mr. ulius 
Moeller, Mr. J. Brown Martin, and Mr. H. B. Cox. 


А. W. Hirst, electrical engineer (trading аз Hirst and Co“, 
St. Michael’s-road, Croydon, has been adjudicated bankrupt. The fi:st 
meeting of creditors will take place on 21st inst, at 24, Railway- 
approach, London Bridge, and the public examination on July 16, at 
the County Court, Park-street, Croydon. | 


At the Iondon Bankruptcy Court on Wednesday John Henry 
Crawford, financial agent, late of Cannon-street House, London, E C., 
applied to pa:s upon accounts showing total liabilities £25,615, aud 
assets valued to show a surplus. Debtor had previously failed in 
189+ in the name of Grant Crawford, and recommencei business in 
1895 with £600 borrowed capital. In 1897 he formed the London 
Provincial Electrical Co. (Ltd.), with a capital of £60,000. 
Early in 1896 he had purchased for £3,000 in cash and shares 
the business of a Birmingham firm of electrical engineers 
and patents relating to an arc lamp, the London Provincial Elec- 
trical Co. taking over the business and patents for £30,000. A 
winding-up order was made against the company in 1898, and it 
remained in liquidation until January last, when the craditors other 
than debtor received payment of their debts, and the company was 
released. Debtor stated that he had expended between £6,000 and 
£7,000 upon the company, which still has offices at Palmerston- 
buildings, E.C. Examination concluded. | 


A meeting has been called to consider the recommendation of the 
directors to wind up voluntarily, for re-construction purposes, Earle's 
Shipbuilding and Engineering Co. (Ltd.). 
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For Sale. In our advertisement columns Messrs. Wheatley 
Kirk, Price and Co. announce the sale by auction, at the Grays 
Engineering Works, Grays, Essex, on Tuesday, Wednesday and 
Thursday, July 3, 4, and 5, at 10 for 1 Ia. m. prompt, the contents of the 
works, including a variety of tools, machinery, utensile, stores, &c. 
The whole may be viewed on Monday, July 2 and on the mornings 
of sale. Catalogues (6d. each) may be obtained on application at the 
works, of Messrs. Hatten and Asplin, solicitore, Bank Buildings, 
Grays, Essex, or of the auctioneers, 49, Queen Victoria-street, 
London, E.C., and Albert-square, Manchester. 


Business for Sale.—Large and well-equipped electrical engineer- 
ing works, including 20 years’ Jease, are for sale. ра 
should be addressed © Bargaip," care of J. ҮҮ. Vickers, 5, Nicholas- 
lane, London, E.C. See also advertisement. 


Westinghouse Plant.—A booklet on the Westinghouse electro- 
pneumatic system for controlling railway and other motors has just 
been issued by the British Westinghouse Co. Illustrations which 
accompany the text include a two-car shuttle train equipped with 
this system, and the drawing of a two-car shutile train showing 
motors and controllers with electro-pneumatic operating devices in 
position. The Westinghouse system is applicable to tbe simultaneous 
operation of any number of motor cars in a train, and it is claimed 
that the advantages of this system become more apparent as the 
number of motor cars in a train is increased. 


General Electric Plant.—A new list of desk and ceiling fans 
for use on continuous and on alternating current circuits is issued 
by, the General Electric Co., and also a new list of Crocker- Wheeler 
multipolar motors and generators for belt driving and direct coupling 
from 10 н.г. to 750 в.р. These sectional lists will be incorporated 
in the new edition of the company's full catalogue now preparing. 
The company will supply copies of the new lists on request. 


Imports of Electrical Goods into the United Kingdom —The 
accounts relating to the trade and navigation of the United 
Kingdom show that the value of electrical gocds and apparatus 
роп during May was £78,350. The total for the five months 
ended May 31 was £334,082. 


Fire.—A fire broke out on Thursday last on the premises of 
Mr. F. C. Allsop, 126, Queen Victoria-street, London, E.C. The 
contents of a large showroom on the first floor were destroyed. The 
damage is estimated at about £1,000. 


* Burnand" Transformers. —AÀ new price list of Burnand trans- 
formers is just published by Mesera. W. E. Burnand & Co, 
Ocean Works, St. Mary's-road, Sheffield. In addition to the usual 
particulars as to dimensions, efficiencies, &c., the list contains 
Information regarding these machines and sectional drawings and 
photographs of interest. 


Emery Grinding Machines.—Messrs. Poth, Hille & Co., 27, 
Leadenhall-street, London, E.C., are introducing the * Excelsior” 
improved stop foot-power emery grinding machine, which the 
makers claim will do all kinds of grinding in less than one-fourth 
the time required on anordinary grinding stone, and can be attached 
to any work bench. The apparatus is simple and compact, and 
there are but few wearing parts. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from June 7 to 
June 12, with the ports of destination :— 


Africa — Alexandria, £16; Beira, £597; Cape Town, £295 ; Durban, 
£80 ; Port Said, £15. Argentina—Buenos Ayres, £150. Australasia— 
Adelaide, £224; Auckland, £289; Brisbane, £81; Fremantle, £27; 
Melbourne, £393; Port Chalmers, £49; Sydney, £487 ; Wellivgton, 
£238. Belgium—Brussels, 455. Brazil —Rio Janeiro, £1,406 (including 
£1,369 telegraph material) British Guiana — Demerara, £57. Burma— 
Rangoon, £198. Canada—Halifax, £70. Ceylon — Colombo. £731. 
China— Shanghai, £442. France—Boulogne, £16. Germany—Hamburg, 
£400 (telegraph material). Gibraltar, £25. Holland Amsterdam, 855. 
Hong Kong, £14. India—Bombay, £530; Calcutta, £842. Jara— 
Sourabaya, £60. Malta, £789. Russia — Archangel, £361 ; St. Petersburg, 
£153 (including £52 telegraph cable). Total (for six days) £9,163, against 
£12,355 for cne week last year (June 7 to 13). 


PE QC NM СЛАНА CANC 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—Subject to audit, 
the directors have decided to recommend the payment of the follow. 
ing dividends, &c., for the year ended May 51 Ordinary shares: A 
dividend of 5°. per share, of which 2«. per share was paid on account in 
December last, and a bonus of 4e. per share, making a present distribution 
of 7s. per share, or a total distribution of 9». per share for the year. 
Founders’ shares: A dividend of £30 per share and & bonus of £40 per 
share, making £70 per share fcr the year. The dividends will be paid on 
27th inst. | | 


COMPANIES MEETINGS AND REPORTS. 


British Electric Traction Co. (Ltd.). 


The report of the directors of this company, for the fifteen months 
ended Jlst March last, states that the profits, including £35,451. 13s. 8d. 
brought forward (but without taking into account the premiums, 
£160,529. 15a. 3d., received in respect of new share and debenture capital), 
amount to £159,122. 15s., and after deducting the proportion of general 
expenses chargeable to revenue, and also the expenses incurred in con- 
nection with schemes not proceeded with and written off, and interest on 
debenture stock, there remains a net profit of £130,174. 16s. 2d. The 
directors propose to reduce goodwill account by £5,000, add to reserve 
£20,000, reduce furniture account by £469. 1s. 9d., and to pay the divi- 
dend at the rate of 6 per cent. per annum on the preference shares (on 
account of which interim dividends have been paid to Feb. 15, 1900), 
absorbing £25,051. 18s. 9d., and a dividend at the rate of 8 per cent. per 
annum on the ordinary shares (ou account of which an interim dividend at 
the rate of 6 per cent. per annum has been paid for the nine months ended 
Sept. 30, 1899, leaving a balance dividend payable of 11в. per share on 
Nos. 1— 30,000, and 88. 74d. per share on Nos. 60,001 — 75,000), absorbing 
£37,869. 16s. 10d., carrying forward £43,783. 183. 10d. 

Since Dec. 31, 1898, the directors have issued 40,000 6 per cent. cumu- 
lative preference sbares of £10 each at £12 per share, and 15,000 ordinary 
shares of £10 each have been allotted to the shareholders at £15 per share. 
There has also been issued £250,000 5 per cent. perpetual debenture 
stock at an average price of £1204 per cent. The total. premiums 
received in respect of these issues, after deducting expenses, amount to 
£160,529. 15s. 3d., and the whole of this amount has been added to 
reserve. The subscribed share and debenture capital is now £1,500,000. 
Of the authorised share capital there is at present unissued 15,000 ordi- 
nary and 10,000 preference shares of £10 eacb, which the directors propose 
at an early date to allot to the shareholders. The whole of the present 
authorised share capital will then be issued, and the directora recommend 
that powers be taken to increase the nominal capital of the company hy 
the creation of 80,000 shares of £10 each. 

Contracts and Undertakings.—The total amount expended under this 
head, after deducting costs of undertakings transferred, and after writing 
off expenses incurred in respect of schemes not proceeded with, but 
including a proportion of general expenses, is £543,246, 12а. dd. 

Investments.—The total expenditure under this head, after deducting 
cost of securities sold or written off, is £950,280. Os. 1d. There are certain 
contingent liabilities in respect of some of these investments. | | 

Superannuation Fund.—'The directors have had under consideration the 
desire expressed by officers of the company and of the associated com- 
panies that a superannuation fund should be established, and a proposal 
will be made at the forthcoming meeting of shareholders that £25 be sub- 
scribed by the company in respect of each official now in the employ of the 
company who elects to become a subscriber to the fund, and that the com- 
pany should make certain annual contributions to the fund, 

An appendix accompanying the directors’ report and accounts gives 
particulars of the contracts and undertakings in which the British Electric 
‘Traction Co is interested, and of the nature and ‘extent of the company’s 
investments in these undertakings, 


Chilian Electric Tramway and Light Co. (Ltd.). 


The report of directors, covering the period since the incorporation of 
the company (May, 1898) to Dec. 31, states that on May 9, 1898, the com- 
pany acquired the whole of the horse tramways in Santiago. The company 
at the same time obtained from the municipality a concession for 50 years 
for electric traction over the entire system, and also a concession giving 
the monopoly of supplying the city of Santiago with electric current for 
lighting for the same period. The company also purchased the suburban 
line from Santiago to Nunoa for ultimate conversion to electric traction. 
The profit and loss account shows a balance credit of £18,051. 16s. 11d., 
and from this the directors propose to pay the dividend of 6 per cent. per 
annum on the amount of preference sbares called up to Dec. 51, 1899 
(absorbing £10,871. 18s. 6d.), leaving £7,179. 18a. 5d., out of which various 
claims have to be provided for. The balance will be carried forward. 

The tramways covered by the concession extend to a total length of 
about 117 kilometres of single track. Horsa and mule traction have, up 
to the present, been used over the entire system, with the exception of a 
small distance between Calle Mapocho and Brazil; which being the first 
section converted to electric traction, was opened to public traffic on 
April 1, 1900. Reconstruction is proceeding rapidly over the entire 
system, and as the various sections are successively completed and in 
working order electricity will at once be installed. "The concession allows, 
however, of ample time for the entire conversion of the whole system. 
During the twelve months from Jan. 1 to Dec. 31, 1899, the company 
carried 41,743,687 passengers, earning $1,819,143.16. For 1898 the number 
was 58,896,180, earnings $1,670,583.97. As the tramways were taken over 
in a very low state of efficiency, the expenditure for maintenance and 
working has been exceptionally heavy. It is confidently expected that, 
when the reconstruction is completed and the electric service ia installed, 
there will not only be an increase of traffic, but also a diminution in 
working expenses. This is the experience in all cities where animal 
traction has been superseded by electricity. 

As regards the concession for electric lighting, the directors believe that 
it has а very important and promising future before it. There is no reason 
for doubting that the success of the electri» light in South America will 
be as assured as it is in Europe. The work of installation is being vigo- 


306 THE ELECTRICIAN, JUNE 15, 1900. 


rously prosecuted, and a large number of cables have already been laid. 
The works, both for the conversion of the tramway system to electric 
traction and for installation of the electric light, have been entrusted 
entirely to the Allgemeine Elektricitäts Gesellschaft of Berlin, under special 
agreement concluded with the London board, which is а guarantee that 
the work in every respect will be carried out in the most efficient manner. 
Accompanying the report is a report of the Allgemeine Elektricitäts 
Gesellschaft, which gives an interesting resumé of the work that has beea 
accomplished in connection with the conversion of the tramways and the 
electric lighting installation. 


Mexico Electric Tramways (Ltd.). 


The directors, in their report for the year ended 31st December, state 
that after placing £5,C00 to a betterment fund, there is a bilance profit of 
£29,852. A dividend of 124 per cent. has already been declared by the 
Mexican Board on the ordinary shares of the Mexican Co., and the balance 
of £4,852. 5s. 6d. has been carried forward. This dividend covers the 
three years, 1897, 1898, 1899. The London board recommends a dividend 
of 6 per cent. on the preference shares and a further dividend of 5 per cent. 
on the ordinary shares, which will absorb £25,603. 13s. 4d., leaving 
£1,069. 5s. 4J. to be carried forward. During the year the company issued 
£130,000 6 per cent. debentures (balance of £400,000), to pay for the 
first section of reconstruction of the lines. This company is also now the 
owner of the total share capital of the Ferrocarriles Co. The results 
of the working of the tramways for the year show a considerable increase 
of traffic, which will increase as the proposed conversion of the system is 
completed. Of about 150 miles of single line of tramway track about 
17 miles is operated by electricity, 19.miles by steam and 125 miles by 
animal traction. During the t twelve months the earnings were 
£190,547. 14s. 7d., against £179,523. 18s. ld. for the previous twelve 
months. The expenditure, during the same period, shows a decrease of 
£1,880. 17а. 63. Since that portion of the system which has been converted 
to electricity was opened to traffic, the monthly returns of passengers 
carried have shown a gratifying increase. 


CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)—A meeting was held at 
Liverpool on Friday. The Chairman (Mr. W. Chadburn) remarked that 
considering the increase in the turnover during the year the result was 
perhaps not quite во good as they might have anticipated, but adverse 
circumstances had prevailed in the continued abnormally high price of 
material, against which they could obtain no corresponding increase of 
price for their goods. They had a great number of orders on hand—in 
fact, the prospective work was quite as good as could possibly be expected, 
and the future was very promising. 


CITY AND SOUTH LONDON RAILWAY СО. —А special meeting of this 
company was held on Tuesday to approve the bill now before Parliament 
to confer further powers on the Baker-street and Waterloo Railway Co. 
The chairman (Mr. C. G. Mott) said the bill provided for extending the 
Baker-street and Waterloo line to Paddington station, and, by & subway, to 
the City and South London Co.'s Elephant and Castle station. It would 
be very much to the interests of both companies, aod also for the public 
convenience, thus to connect the traffic of north and south London. "The 
bill contained powers for the two companies to inake arrangements in the 
future for the joint supply of power or the working by the City and South 
London Co. of the Baker-street line. The resolution was carried. The 
cliairman said that the Clapham and Moorgats-street extensions had been 
opened and both were going on satisfactorily. 


SUSSMANN ELECTRIC MINERS’ LAMP С). (LTD)—The report of the 
directors to Dec. 31 states that the Sussmann miners’ lamp has become an 
accomplished working success. The first colliery to test the lamps on a 
large scale was the South Hetton (Co. Durham) Coal Co., who took 600 
lamps on hire for upwards of 12 months. The result of the trial was that 
they purchased the lamps outright, and eventually ordered a further 400, 
making 1,000 in all. The adjacent collieries of South Moor and Craghead 
also placed an order to light one of their pits with 300 lamps on hire in 
Aug., 1898, which gave such satisfaction that they afterwards also 
purchased the lamps outright, and in March, 1899, ordered a further 400, 
making 700. A first order has been executed for an important colliery in 
New South Wales, while a trial order has been also given by a New 
Zealand colliery. The lamps have alao been teated, with excellent results, 
in one of the large South Wales collieries. With all these satisfactory 
results there is a difficulty in inducing colliery proprietors to adopt 
electric lamps in lieu of existing oil lamps, partly from the greater initial 
cost and partly the inability of electric lamps to indicate the presence of 
gas. The directors have endeavoured to meet the first point by reducing 
the selling price. Sample ordera have been executed for various Govern- 
ment departments, including the Royal Arsenal, the Royal Gunpowder 
Factory, H.M. Dockyards at Portsmouth and Devonport, all of which the 
directors believe have given complete satisfaction. It ia evident, however, 
says the report, that either further capital must be found, or that the 
company must suspend operations and go into liquidation. The directors 
having in view the work that has been accomplished and the success that 
has been achieved in the lamp itself, believe that an issue of debentures is 
warranted, and propose an issue of £5,000. The sale of the French and 
Russian patent rights of the company have been for a long time under 
negotiation, and a sum of #500 has been paid for the right to acquire 
them. The prospects of the company that acquired the Belgian rights are 
reported to be satisfactory. The use of the Sussmann lamp is now 
expressly authorised by the Belgian Government in some of the principal 
mines of that country. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


BRIANNE ELECTRIC LAMP CO. (LTD.)—This company was registered 
on June 6, with a capital of £30,000, in £1 shares, to enter into an agree- 
ment with Mr. M. Hill for the acquisition of certain patents relating to 
electric lamps, and to carry on the business of electric and other lamp 
manufacturers, makers of electrical fittings, accessories, appliancee, and 
apparatus, &c. The subscribers are W. Townsend, H. M. Delacour 
(engineer) Ella Dawson, W. W. Ellwood, H. Clegg, C. C. Willson, and 
S. Napier. The first directors are J. B. Whyte, M. Kilner, and W. Townsend. 


GATESHEAD ELECTRIC AND MECHANICAL SUPPLY CO. (LTD.)—Tbis 
company жаз registered on June 6, with a capital of £1,000 in £1 shares, 
to acquire the business carried on by J. A. M. Collier, and to carry on the 
business of electricians, suppliers of electricity, mechanical and electrical 
engineers, makers of electrical appliances, &c. The subscribers are 
W.E. Brown, S. A. Brown, J. A. M. Collier (electrical engineer), T. Romania, 
J. B. Mennie, R. C. Twibell, and W. Brown. The first directors are 
J. B. Mennie, T. Romanis, and J. A. M. Collier (manager). 
^ JOHN MARSTON'S CARRIAGE WORKS (LTD.)—This company was regis- 
tered on May 25 with a capital of £75,009, in £1 shares, to carry. on 
business as manufacturers of and dealers in e'e:tric, steam, oil, gas, апі 
other inotor cara and vehicles at Birmingham. 


MOTOR WHEELS (LTD.)—This company has been registerel with a 
capital of £100, in £1 shares, to manufacture and deal in electric апі 
other motors, motor carriages, &e. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY CO. (LTD.) — 
According to the annual return to March 29 the capital is £199,500 in 
21,900 ordinary and 12,000 preference shares of £5 each, of which 19,661 
ordinary and 12,00) preference have been taken up. £5 has been called 
up on each of 18,661 ordinary and 12,000 preference, and £153,505 has 
been received. 

FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—The annual return to 
April 14, gives the capital as £50,000 ia 10,000 shares of £5 each, all of 
which have been taken up and paid for in full. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—The annual return to 
April 15 gives the capital as £20,000 in 3,900 ordinary shares of £5 each 
and 500 founders’ shares of £1 each, of which 2,488 ordinary and 500 
founders’ have been taken up. The full amount has been called up on 
each share and £12,942 has been received, including £2 paid on two 
forfeited shares. 


W. Т. HENLEY’S TELEGRAPH WORKS CO. (LTD.) The annual return to 
March 14 has been filed. The capital is £300,000 in 30,000 ordinary and 
50,000 preference shares of £5 each, all of which have been taken up and 
paid for in full. 

INDO-EBUROPEAN TELEGRAPH CO. (LTD.)—The annual return to 
May 14 gives the capital as £152,090 in 18,000 shares of £25 each, 17,000 
of which have been taken up and paid for in full. 

NORWICH ELECTRICITY CO. (LTD.) —- The annual return to April 4, gives 
the capital as £100,000 in £10 shares, 7,009 of which have been taken up 
and paid for in full. 


CITY NOTES. 


[d 


MEMORANDA.—Bank rate 3 per cent. (June 14, 1900). Price of silver 
27}hd. per oz. (June 14). Consols (21 per cent.) 1014—101§ for money, 
1018—1013 for account; 24 per cent. 99—100 (June 14). Stock Exchange 
Settling Day: Consola, July 4; Stocks and Shares Continuation Days, 
June 26 and July 10; Ticket Days, June 27 and July 11; Pay Days, 
June 28 and July 12; Mining Share Carry-over Days, June 25 and July 9. 


AKTIEN-GESELLSCHAFI ELEKTRICITATSWERKE VORM. О. L. KUM- 
MER AND CO.—A dividend of 10 per cent. has ben declared for the past 
year, against 11 per cent. in 1899. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
transfer books and register holders of debentura stock of this company 
will be closed from 18th to 30th inst. inclusive. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The transfer books of 
the preference and ordinary shares and debenture stock of this company 
are closed from the 13th to the 30th inst. inclusive, for the preparation of 
interest and dividend warranta. 


CITY OP LONDON ELECTRIC LIGHTING CO. (LTD.).—Notice is given 
that the transfer books and register of holders of the £400,000 5 per cent. 
redeemable debenture stock of this company will be closed from 18th to 
50th inst. inclusive. 


CONSOLIDATED TELEPHONE CONSTRUCTION AND MANUFACTURING 
Сә. (LTD.)—Mr. С. H. Reynolds, C.I.E, late Director-General of Tele- 
graphs to the Indian Government, has been elected a director of the Con- 
solidated Telephone Construction and Maiatenancs Co. (Ltd.), th» 
Anglo-Portuguese Telephone Co. (Ltd.), and tha Edison-Gower Bell 
Telephone Co. of Europe (Ltd.). | 

COUNTY OF LONDON AND BRUSH PROVINOIAL ELECTRIC LIGHT 
CO. (LTD.)—The transfer books and register of holders of debenture stock 
of this company will be closed from 18th to 30th inst. inclusive. 


ISLE OF MAN TRAMWAYS AND ELECTRIC POWER CO. (LTD.)—It is 
reported that the directors, with the exception of Mr. John A. Mylres, 
have disposed of their shares and are no longer qualified. A petition is to 
be presented to the Deemster in Chambers for winding up the company, 
and asking for the appointment of Mr. W. H. Walker, one of the liquida- 
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tors of Dumbell's bank, as liquidator. The meeting of shareholders stand 
adjourned till to-day (Friday). 

MUNIOIPAL IBSUES.—Bristol Corporation are making an issue of 
£500,000 £3 per cent. stock, a portion of which is to be utilised for electric 
lighting extensions. 

London County Council bas this week issued a 3 per cent. loan at £97 10e. 
for £5,000,000. 


NATIONAL TELEPHONE CO. (LTD.)— The transfer books of the 34 per 
cent. and 4 per cent debenture stocks of this company will be closed from 
18th to 50th inst. inclusive. 


ST. JAMES' AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—Subscrip- 
tions are invited up to this day (Friday) to an issue of £150,000 3j per 
cent. debenture stock in this company, offered at £96 per cent., redeemable 
at par on or after Jan. 9, 1951, at six months’ notice, or at 1021 per cent. 
in the event of the voluntary liquidation of the company, or after Jan., 1911, 
at six months notice. The company has a capital reserve fund of £74, 493 
employed in the business. The net profit earnings for the past five years 
has increased from £14,580 in 1895 to £31,834 in 1899. Thesum required 
to pay interest on the £150,000 debenture stock now issued, when fully 
paid up, is £5,250 per annum. The whole of the share capital of the 
company (£300, 000) has been issued and is fully paid, and the debenture 
stock now open to subscription is secured by a trust deed, which conditions 
that the company shall not create any mortgage or charge upon any of its 
freehold property in such a way that it shall rank gar? passu or in priority 
to this debenture stock, for which the directors have power to issue from 
time to time a total amount equal to one-half the subscribed share capital 
of the company for the time being. 

STOCK EXCHANGE NOTICES.— Wednesday, 27th inst., has been appointed 
a special settling day in 180,000 £1 fully-paid vendore’ ordinary sbares 
(Nos. 1 to 180,000) and 25, 000 £1 fully-paid vendors’ 7 per cent. non- 
cumulative preference shares (Nos. 115, 001 to 140,000) of Nernst Electric 
Light (Ltd.), and the further issue of 12,500 £5 fully-paid 6 per cent. 
cumulative preference shares (Nos. 27, 501 to 40 000) of the British 
Insulated Wire Co. (Lid) has been ordered to be quoted i in the Official List, 


SUNDERLAND TRAMWAY CO. (LTD.)—At an extraordinary meeting 


of this company on Tuesday it was resolved, consequent upon the purchase | 


of the undertaking by the Corporation, to wind up voluntarily, and to 
appoint Sir E. T. Gourley, M.P., and Mr. G. Haswell (directors), and 
Mr. J. W. Alison (secretary) as liquidators. The lines are now being 
equipped electrically by the Corperation on the overhead trolley system. 


WESTERN UNION TELEGRAPH 00.—The usual quarterly dividend of 
1] per cent. is recommended. The statement of earnings, partly esti- 
mated, for the quarter ended June 50 shows net receipts $1, 700,000, 
increase $47,000 ; balance after charges $1,475,000, increase $47,000 
surplus after dividend $258, 95 increase $47, 000. The total book шшш 
is $8,556,000, increase $489,000 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


uh wis 5 "E ко. AGGREGATE, 
| ended 8 E iu or Dec. E Amount. Ed 
| 190 | £ | € £ £ 
*Birmingham Tramways| June 9 | 5,503 +1,138 22| 96,727 |+ 5,867 
Blackpool Corporation... „ 7 | 1,316 + 793. 10 4,587 |+ 383 
Blackpool and Fleetwood; „„ 9 1 833. –1,195 23; 7,728 - 283 
Bolton Corporation ..... “ais es m Ste 
Bradford Corporation.. „„ 10 758 + 388 10 4,921 |+ 1,186 
Brisbane Trams ......... ApL25 | 1,749 + 438, 4| 7,17 |+ 1,863 
„Bristol Trams & Carriag June 8 4, 708 +1 549 25 65,158 |+ 2,695 
„Buenos Ayres & Belgran: May 15 2, 158,- 52 19 45,544 + 5,205 
City & South London Ку. | ;unclO | 1, 501 + 613 23 29,255 ,4- 5,172 
Dover Corporation. „ 9 27⁰ + 88 10, 1,928 4 205 
Dublin United ........... „ 8 | 4,353 + 1 25 | 75,886 | | | 13 689 
Dublin Southern Dist... | „ 8 | 1,255 + 160 2 18,535) 18, 
*Glasgow Corporation. „ 9 110,497 + 610 ... “© 
Hull Corporation ......... „ 9 1,568 | 49; 37, 367 see 
*Liverpool Corporation. „ 2 1, 829 + Bl 22 155, 287 7 18,716 
Liverpool Overhead Rly | , 10 1 ‚781 + 512 23, 32,700 |+ '995 


23 | 46,111 |+14,323 


*Sheffield Tramways ...... 
25| 15,561 |+ 1,032 


*South Staffs. Trama... ж 


» 10 2.828 + 1,440' 
8 | 1,226 4 581 


* Partly electrical. 
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Амоонт Last RATE PER Businzes Done 
— | & Югп- шы |ы | Dre] она e , | cele NAME. | х= War's s Pacz, amem | der са | wits Ben | wednesday. “Scr” | Dromo Den Fare , Wednesday. E Divow Dun. Durno WEEK 
DEAL June 6, June 13. Ymp. ExpixO Juxe 13. 
TELEORAPHS. 
ё 8. d. Highest | Lowest 
ко 100 4x pete оге те Telegraph 4% мо ре, (red) « 109 10: 100 10+ 817 4 3 and ы у: bs oes 
eee mason raph „6 %%% 20000 +65 900 0020660 00000. 09 000 000 ооо оовооо 0 006 00 eee eve 
£119,700 100 5% Do. rey t. Debentures .................. e| 85 90 85 90 6 11 1 s ёз 
£933,7 Btock 1 An, to basan C — 62 85 6t 64 5 15 5 | Fob., May, Aug., Nov. m 
83,038,640 Stock 80/0 o. Preferred ........... . ero eroe rsen e 111 115} 14 115 553 90 5% 1l: lis 
£3,088,610 | Stock 37/0 0. De ĩð⅛ A Necvssrsvensivecacscavasee ves 13 14 13 13} |10 0 0 13 : 
913, $100 81 Commercial Cable Capital Stock . . . . . РР А 165 175 165 175 411 5 Jan., Apr., July, Ось. s. ана 
41,939,496 | Воск 4% % Do. 4 per Cent. Debenture Btook ........ — 102 101 103 101 317 0 1023 bs 
16,000 10 6/0 Cuba, Submarina Ordre ылуу. ONE 7 8 6 7 9 68 Febraary and August 7 
6,000 10 10/0 Preference 10 per Cent, .............. oam 16 7 16 16 6 13 162 li 
12,981 Б 2/0 Direct Spanish Ordinary .......................› soose tnn 4 5 4 6 40 0 April ‘and October... — ais ase 
6,000 5 5/0 Do. 10 per Cent. Cumulative Preference | aren 9 10 9 10 5 о 0 ВЕ ха 
290,000 60 44% Do. 4t per Cent, Debentares .. .. 1017 105% | lot% 108% | 4 5 9 | January and July. es s 
60,710 20 8/0 | Direct United States Cable. . . . . . . in 132 ll} 12 516 8 | Jan., Apr., July, Oot. 15 11} 
£120,000 100 % | Direct West India Cable 447 Rog. рз; (red) € 00 103 10) 103 4 8 0 | Juneand December ... si sis 
£1,000,000 | Воск 6% | Eastern Ordinary .. 15) 155 150 155 410 4 Jan., Apr., July, Oot. | 159 150 
21,826,888 | Stock 33% Do. I per к Cent, "Preference Stom. ..... 97 100 97 102 819 3 93 e 
£1,432,268 | Stock 4% „„ Do. 4рег Cent. Mort. Deb. Stock (eii | MU 116 11 116 8 9 0 | May and November... 11˙1 se 
250,000 10 6/6 | Eastern Extension .. — . 15 1 Mio 19 41411 | Jan., Apr., July, Oot. 15? 143 
,000 | Stock 4 Do. 4per Oent. Debentare Stock . . 113 117 13 11? 3 9 2 February and august бз sag 
£8,700 100 5 * Do. 5 (Austin. Gov. Вор.) Deb.,1900 (reg.) . 100 108 100 103 417 1 nerd and July...... - — 
£26,000 100 & Ро. „ Pea ue 100 108 100 103 417 1 А 995 
‚000 100 % *Bastern апп 8. African 47 Mort. Dob., 1909....... e..| 100 103 100 103 818 6 aud August es " 
,000 25 4% Do. 1 per Cent. Maaritius Sab. ‘Debs. (red.) ..] 100% 103% 100Z 103% 317 8 May an raary and August ves ids 
190,237 10 2/6 | Globe Telesreph апа Trast in con estet онога soose . 11 i sg 111 11 49 4 S oe Jaly, Oct. 118 1d 
190,042 10 8/0 Do. 6 per Cent. Preference .. e айсы |^ 18 15 16 15 817 5 15 15 
150,000 10 15/0 | Great Northern of Copenhagen... . 82 81 83 31 813 6 |J anuary and J uly...... - А 
£86,300 100 44% | Halifax & Bermuda Cable 447 lat Mort. Deb. (red. )..| 100 103 100 101 4 8 0 | June and December ... EN М 
17,000 25 37/68 | Indo-European -.................. . . . . . . 53 7 53 57 4 7 9 °| May and Novemoer..| 55 : 
£100,000 100 65. London Platino-Brazilian 6 per Cent. Debs., 1904 ...| 103 108 10$ 103 511 7 | March and September ooo Sss 
£100,000 100 4% Pacific : European Tel. 4% Guar. Debs. (red) visis 102 105 103 105 3 16 9 | Juneand Cone Я - FER 
11,839 8 4/0 Reuter M-— ——— 6s 4 „%% . 71 ў 84 7% 84 414 1 April and October... 81 өөө 
3,381 |8100 Cert.| 6% Submarine Cables Trast ...... MEUM EMPTORE 124 12) 121 129 413 0 : pls 
15,609 10 iis West African Telegraph ............ ..... seseo ..... sosoo so 3 3 2k 3è 4 9 3 | December and Jul Pt se 
£171,100| 100 ë% |* Do.  6per Cent. Debentures (red.) MON 97 109 97 100 5 0 4 | Marchand Beptembe i кА 
80, xR eee West Coast of Ame ca »689€9 „ „„ „„ „%% „%%% . „„ „%% 0 % 4 1 1 ooo eee eee 
&150,000 100 4% |+: Do. 4 per Cent. Debentures ......... ee e.] 100 108 109 108 313 7 | January and July. - - 
10 1[) | West India and Panama m É { 8 "is May and Novem $ i 
84,563 10 6 Do. ò per Cent. Ist Preference . RT 6f T 64 7$ 8 0 0 $i 10 63 $i, 
4,060 10 en Do. : per Cent. 2nd Preference ........ 6 7 6 7 81l б - as 
£90,000 100 5 * Do. брег Cent. Debontures ........................ 104 107 104 107 418 6 January and J aly...... 106 Mis 
£389,781 | Stock 4 Western & Brazilian 4 per Cent. Debenture Stock 103 105 102 105 817 4 | Jane and December ... a 
307,990 10 Western 5 Brazilian Submarine) 141 15] 143 15 418 4 | Mar., Jane, Oot., Deo. ин 143 
£76,000 100 6% „% Do брег t. Debs. (2nd Series, 1900) ...... 103 108 105 103 4 13 10 June. and Docember ... OF 
TELEPHONES. 
44,000 £5 3/0 | Chili Telephone (fully paid) satus 3 а 23 33 23 8) 4 5 9 August ae sé се 
224,850 10/) lid. | Consolidated Telephone Con. and Manfg. 1 8 Wan Sá Р es 8 es Spir not өөө өзө 
72,680 1 23% | Monte Video Telephone Ordinary ..... РРО 4 à 6 0 0 | November . . . . . - oes 
156,002 i 19 » Do 27 5 per Cant. Preferenoe os ——— 4 5 á 54 ; 12 0 „ =й s 
9 at n eee 2 2% 4 Н 5 ee 
000 10 6/0 Do. 6 per Gent. Cumalative Ist Preference . 18 16 1$ 15 400 5 К 134 
15,000 10 0/0 Do. s per Cent. Cumulative 2nd Preference ..| 12 14 12 14 4 5 9 m » io i 
250,000 5 2/ Do, 8 per Cent. Non-Camalative 3rd Prof. 5 5 0 5} 415 3 90 ә -— ii 
3,700,000 | Stock x Dod Debenture Shor 3} per ee (red.) ...... 98 101 98 101 810 3 | Janeand December... 93 s 
171,504 1 0/3 Oriental . . . c soos e 1 13 13 li% | 414 1 | April and Ootober...... 1 18 
58,000 5 6 United Ше JJC N 4 5 4À 5 810 ) |Jaly . . . EM as 
16,689 5 14 Do 5 Oumalative Preforenog . . . «ero ecce 4, 5$ 41 51 415 3 | Jane aud Deoember .. «6 wen 
£119,987 | Stock 5% Do, ð per Oent. Debenture Stock (red.) e 1089 106 | 103 10 414 4 " m ө өөө 
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Ey ын a r  — ] mb 
Amount | Laer a Сент. Divrpxxb Don. Dunixo WEEK 
iso | “ger | Dit jae kr CE se” | үш. ruo use 1 
Sunk. | DEND. 
ELECTRICITY SUPPLY COMPANIES. | " | | 8 6. d n 
100,000 1 22 Bl'ckh'th & Gr'nw'ch D'st' ot . y t і ! { — on а ‘ 
6,000} 10 | 100 | Bournemoath and Poole Elec. Supply Ord. ..... EE ne 3 223 — = 5 
6,000 10 4/6 Do.  4kperOent. Camalative Pref. ............... 10 - - : 81x ^0 а єх fs 
19,661 5 3/6 | Brompton & Kensington Electricity Supply Ord. .. ^ - 8 9 $13 8 | Marchand September : 
BA %%% 0 “ЖЕ А, 722 
20,000 5 -. | Calcutta Elec. Supply Ordinar 8 0 ar 9; т 
50,000 5 5/0 Charing Cross & Strand зн A n Supply Corp. 8 e м 1 T : February and August Sts T 
20,000 5 2/3 4k per Cont. Pretereno8 .....,............... - 71 в 75 4 0 0 | March KU ЧР, © — 
-134,000 5 3/6 nels "к, Supply Ordinary ...... ..... ee 108 111 :0) 112 4 110 | Juneand December..| 110} 110 
£150,000 | Stock 44% per Cant. Debenture Stock (red.) wi M i 00 10 41011 | April and October. a * 
$1,200,000 | $1,000 5% Chicago E Eds lstMort.57 3) A ine o ii d 3 aao 9} 10; 9 10 4 0 0 | Feb гпагу апа August 9] 9} 
60,000) 10 ay | Ole en Cee 3 12} 139 | 4 811 | January and July. 124 > 
40,000 10 6 pete 6 per Cent. 838 Pref. .. — 1 f B 121 123 818 11 | June sud Decem 3 * 
£100,000 | Stock 5% * Do. 5 per Cent. Dabenture Stook (rod. . . 124 n : 1 18 6 . 2 
40,000 10 8/0 | County of London and Brash Prov. Ordinary ...... .. d - $ 1 14 416 0 | Marchand Beptember си vs 
20,000 10 6/0 Do. 6 per Cent. Camalative Preference ...... 11 t 10 113 2 3 1 101 5 
£200,000 | Stock 44% Do. 447 Dəb, Stock Oarts.(allpd.)(rei.) .,... u gr 124 ^13 122 = A 5 
15,000 5 10 Kensington and Knulghtsbridzea Ordinary ...... .... .. 2} 7 7 7 4 0 0 | January and July. Е ** 
10,000 5 6 Do. õ per Cent. Ist Preference .................. : : A 1 l^ 2 
110,000 : i» London mee бару 8 suse orien qe cd и 11 ^ 4 oe + 
49,840 0. per Cant, Preferenoe piepaile adden cues P N е 
eiim Stock | 4% | | Dox Aber Cont: Ist Mortgage Diss... 19), 102 | 10, 102 | 819 $ Мајо dee рю — | n 
430.308 Sox | dr | r Eleo, Sap Бро е i dH из 16 (| 31311 Jane and Demo . — 
2 , 0. per -R L] LIII 
£125,000 | Stock 24/8 Do. sj er Cent. Mort. Deb. Stock (red. T Sm n d А +A $ M S. S Nola E ш s 
6,452 19 8/0 | Notting Hill Blectric Ordinary ..... sesse „ nnn 6 St 6 6k 31611 ti eu 
— 1 97 8 Ordinary mI * sereg soreo ++ „„ „„ i j i 10 18 " » € AA 
390, rA an ec о s.... * sesse „ „3 eier Р es өөө өзө 
£135,000 | Stock 52 | RiverPlate El. t. & Trct'n, Lid., 6% lst Mor.Dso....| 75 85 9 ry Fe January and Jaly „u 8 n; 
15, c e E eco rer tw ene бә! В — r re 101 107 10 107 14 1 " ve 
123,200 102 4 * or Cont. Ist Mort zage Dabantures ... 5 a 
к 40,0 5 JN St. James's and Pall Mall Bloctrio Ordinary . 14) 15 r : B : February and August Э = 
2),000 5 3/6 Do. 7 per Cant. Prefaran»o .. UB 8 9 A “ ” ” iis T 
1 2,000 5 Ф Smithflel! Markets Electric Sapply Ordinary. AE 2 2 А. 5. EE - » 2 
gie e un London лоно Supply байге (fally paid) e 3] 4 - - 2: " 
65,000 5 Y Sout ndon Electric Supply z 13 1: 
79,900 5 8/0 | Westminster Electric Sapply Ordinary . „„ „ 13} 14 ш 16 41210 | Maroh aud September i i 
ELECTRIC MANUFACTURING &3. COMPANIES, r А 
125,000 1 7{а. | Aron Electricity Mater 6 рэг Osat. Om. Pref. ...... : 5 1 617 2 | Marchand September e - 
85,000 1 .. | British Electric Works Co. Ordinary . . sesse sesos 1 а ө ah — 
50,000 1 С Do. 5 per Cent. Camalative Prefareaca ....., н 1 % ы” — ae e d 
£52,000 10) 47 Do. First Mortgaze Dabontares ......... sesso e| 9) 10 f 14 i$ sg 2 Es Em 
40,000 5 15/0 | British Insulated Wire Ordinary ................. .. LL E 4 6 413 4 3 * эч 
4),0)0 5 3/0 Do. 6 per Cont. Preference .....5 soe se sesso so 6 5 4 5 x ar Su 
102,002 5 1/6} | British Westinghouse 67 Proferenda ш... ccs | 3 | 2 4 0 0 |-Soptember 2... 21 — 
90,060 2 14 * mer Oak Prat Mona 77 — v0 а 2} 2 2} 588 = 2 - 
95,000 2 о. * a 4 90: = d Augast ө “ 
S е [d.e e ау det | doy M» eI нө - 
1 о. жоор ** ** = T 
30:000 T $ 10/0 Calleider's a acer Ord = P a 4 3 4 zm ч 51 54, 
20, 00 5 2/6 0. per эп ашп eee LIII 
577000 Bto:k 44% Do. 4% por Cont. Ist Mortgage Dab. (сәї.) ..| 112 118 11 3 1 Y , TH NA May 5 
300,090 1 0/9} | Castner-Kellner Alkali Co. (fally paid) ................ là i" AY ioi 483 2 RE end 
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As announced in our report on another page, the fifth 
annual convention of the Municipal Electrical Association 
opened last Wednesday at Huddersfield, under the able 
presidency of Mr. A. B. Mountain. Owing to the comparative 
smallness of the town selected, and the large body of members 
and guests who assembled, considerable difficulty was 
experienced in finding adequate accommodation, many having 
to seek quarters in the neighbouring larger town of Leeds, 
where the meetings of to-day and to-morrow are to be held. 
With a full programme this year, and a more evident inten- 
tion on the part of the members to make the occasion less of 
a picnic than in former years, it is probable that the Hudders- 
field convention will yield results of solid and lasting value. 

— 

Мв. Mountarn, in his presidential address, contented himself 
with the useful service of placing on record the principal 
directions in which the Association has done good to the 
publie and the profession in the past, and the ways in which 
it may increase its field of usefulness in the future. There is 
no doubt that the Municipal Electrical Association supplies a 
real want, and has abundantly justified its existence. We 
would, indeed, go further than Mr. Mountain and express 
the view that the time has now arrived when the 
Association should launch out into still deeper waters. A 
more ambitious career should be mapped out for it by those 
who have its destinies under their immediate control. To 
this end a greater degree of permanent organisation may be 
recommended. With a permanent local habitation, and 
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under the direction of a permanent paid secretary possessing 
the requisite business and technical ability, the Association 
would speedily develop into a powerful organisation capable 
of safeguarding thoroughly the interests of the municipal 
electrical industries. 

Our readers will not have forgotten the extreme difficulty 
experienced a few years ayo, even by the most skilled 
manipulators, in reproducing experiments with Hertzian raya 
with sufficient certainty to serve as lecture demonstrations. 
Familiarity with the means of producing and detecting elec- 
trical waves has now so much increased that, with compa- 
ratively simple apparatus, Dr. Егеміхо was able to show with 
ease at the Royal Society’s conversazione last night a number 
of the properties of ether waves of about 4in. wave-length. 
The radiator was simply a pair of brass balls at the end of 
brass rods, placed in a zinc box open at one end, and connected 
to the secondary of an induction coil through short choking 
coils of gutta-percha covered wire. These coils are an impor- 
tant detail, as, if they are absent, electrical radiations are 
emitted from the connecting wires and terminals of the coil and 
lead to disturbing effects. The receiver consisted merely of 
two wires dipping into a small ebonite box of nickel filings, 
placed in a similar box to the transmitter. The wires from the 
coherer to the metal box containing the relay and bell must 
be protected from the waves, although Prof. FLEMING found 
that the cover of this box could be left open without any 
disturbing effect. If, however, the connecting wires between 
the receiver and box are not covered throughout with 
a conducting sheath sealed into the metal box, they can 
collect waves and produce disturbance. Prof. FrLEMiNG even 
experienced trouble when he employed flexible ‘steam- 
tight" tubing in place of ordinary lead tubing—probably 
owing to its electrical resistance being too high. 


[os] 


THE experiments themselves were those mentioned by 
Prof. FLEMING in our correspondence columns on June Ist. It: 
was interesting to see that waves, which would pass through 
several dry bricks placed together, were absorbed by a single 
wet brick, a wet duster, a piece of metal foil, the: hand, or 
even a fairly coarse metal grating. The opacity of insu- 
lating liquids with high dielectric constants, such as pure 
water and alcohol, was clearly shown, as well as a pretty 
experiment with a block of ice which was transparent 
only so long as its surface was dry. Tobacco in a 
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dry condition being transparent to the waves, Prof. 
Fieminc suggested this test as a means of determining 
whether its contents of moisture exceeded the legal 
limit. Refraction and total reflection were clearly shown 
with 60deg. and right-angled prisms of paraffin wax of a size 
easy to handle, and the concentration of a beam by a wax 
plano-cylindrical lens was also quite successful. Reflection by 
sheets of metal, the hand, or a grating parallel to the lines of 
electric force was clearly demonstrated, and last, but not least, 
Prof. FLEMING exhibited to a select few the interference experi- 
ment (referred to in the letter already mentioned), of splitting a 
wave into two parts by metal mirrors at 45deg., and passing 
each through the two sides of a double U-tube of metal, one 
path being made half a wave-length longer than the other. 
FF 

Отнек electrical exhibits at the conversazione can be 
mentioned only briefly. Prof. HELE-S HAW and Mr. Hav 
again exhibited their experiments in stream- line motion 
analogous to lines of magnetic induction; among which 
was & beautiful representation of the lines flowing through a 
toothed armature. They have made calculations and accurate 
measurements to determine the degree of correspondence 
between the two phenomena, and promise a Royal Society 
Paper on their results. Prof. S. P. Тномрѕом repeated the 
curious demonstrations of the ‘aberration called coma," 
which he exhibited at the Physical Society last month, 
and Prof, Dausy’s adjustable model to show the difference 
between a balanced and unbalanced 4-crank engine attracted 
much attention, the ease with which the piston masses 
and crank angles can be adjusted being particularly note- 
worthy. These exhibits vied for the ladies’ approbation 
with a bullet in a leg of mutton, exhibited by Mr. J. 
Mackenzie Davinson with the aid of his “ stereoscopic 
fluoroscope," which has undergone some improvements in 
detail, 


— — 


Охе of the unsolved problems of the undulatory theory of 
light is the condition of the ether inside material bodies. 
This is a problem somewhat apart from that which Lord 
Kervin discussed at the Royal Institution recently, when he 
sought a constitution for the ether capable of permitting the 
passage of light-waves through it, and yet apparently possess- 
ing no drag when matter moved through it. The experi- 
ments of MicuELsoN and Monrxv,of Loner and others, indicate, 
as clearly as modern experimental science is capable of doing, 
the absence of such drag,“ and hence the difficulty of 
formulating a satisfactory constitution for the ether, a difficulty 


which, to Lord Kexvin’s mind, appears to be insuperable. 
— — 


M. G. Saenac, however, in the April number of the Journal 
de Physique, has put forward an hypothesis which appears to 
us so simple and easy of understanding, that we cannot but 
believe it must have already presented itself to other 
physicists. The characteristic feature of this method 
of viewing the question consists in regarding the ether 
inside material bodies as identical in wave-propagating 
capacity to the ether in free space. The retardation 
experienced by a ray of light in passing through a transparent 
body is then explained by assuming discontinuities of the 


waves at the surfaces of the molecules themselves, in con- 
sequence of which the rays are reflected to-and-fro and from 
molecule to molecule—the passage being & fortuitous one, the 
ray struggling, as it were, to find a path through the ether, 
which it only succeeds in discovering after numerous trials 
and exceeding great difficulty. The optical length of the path 
is increased during these wanderings, and accounts for the 
observed retardation. As in the ordinary wave-theory, the 
rectilinear propagation of a plane wave follows from the small- 
ness of the molecule, compared to the wave-length. The size 
of the molecules is approximately of the order 10-32, or, if 
it be J. J. Tuomson’s corpuscles which are concerned in 
obstructing the passage of the ray, the size is of the order 
107*A—dimensions altogether too small to produce any appre- 
ciable diffraction effects. Reflection and transmission of light 
in bodies, as well as transparency and opacity, evolve them- 
selves readily and simply from this fundamental hypothesis, 
and an expression for the retardation of a plane wave in 
passing through a thick plate is deduced which corresponds 
exactly with experimental results. The apparent absence of 
* drag” in the ether is also fully accounted for. 


Dur it is all too simple. It seems unreasonable to expect 
that a complete and satisfactory wave-theory should be con- 
structed on such modest and simple foundations. Scientific 
thought has made a very great advance in the present century, 
in that it has fully recognised that simplicity is not the 
necessary accompaniment of truth. The Ptolemaic system 
preceded the Copernican, and the emission theory of light 
gave place to the undulatory theory—the accumulation of 
scientific facts has introduced greater complexity into every 
science, as such, and we must anticipate complex theories in 
the case of a science whose range is at all extensive. This 
is brought home very forcibly in the case of M. Sacnac’s new 
theory briefly sketched above. No sooner is one difficulty 
brushed aside than another leaps up in its place; in attending 
to some only of the diseased organs, the others have made 
themselves more painfully evident. Although the absence of 
* drag" between ether and matter. is accounted for by this 
hypothesis, we must remember that in other respects the 
hypothesis is unacceptable. An ether which is unaffected by 
the presence of gross matter is an anomaly, and is almost 
inconceivable. There must be some effect due to the loading 
of the ether by the molecules of matter immersed in it, which 
would have the effect of increasing the inertia—not the weight, 
for the ether has no weight—of the ether in the intermolecular, | 
or, as J. J. Тномвом might say, inter-corpuscular space. There 
is по room for such an effect in M. Saenac’s theory, and there 
will have to be considerable trimming of his sails before the 
barque which he has launched on the troubled waters of ether 
theories can safely steer clear of the rocks and shoals lying 
in its way, and at the same time carry on board all the 


known facta of optics. 
— — 


Tue report of the directors of the British Electric Traction 
Co. (Ltd.) (an abstract of which was published in our 
last issue) and the accounts of the company for the 15 
months ended March 31st last, indicate a highly pros- 
perous financial condition. The British Electric Traction 
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Co. controls, or is negotiating for the control and working 
of, no less than 57 tramway undertakings in the United 
Kingdom, many of which are actually in operation or 
under construction. Besides this, the company is making 
arrangements for further development of this important 
industry by the issue of new capital. Having in view the 
extremely precarious nature of tramway enterprise in former 
years, when horse traction was in vogue, it is satisfactory to 
notice that dividends of 8 per cent. per annum on the ordinary 
shares, in addition to the 6 per cent. on the preference shares, 
have accrued from this extensive business, a fact which, should 
encourage capitalists and electrical engineers to push forward 
with the development of electric traction in this country. 


Wane referring to the British Electric Traction Co. we may 
mention that the committee of the Associated Undertakings 
has recently drawn up a superannuation scheme which bears 
every indication of financial soundness and equity. It would 
be out of place here to describe the details of this scheme ; 
they are, however, clearly set forth in a pamphlet drafted 
by Mr. W. G. Bonp, who has had the matter in hand on behalf 
of the committee. Schemes of this character, by the con- 
solidation of the interests of employers and employed, and 
by introducing a solidarity into the staff of & business extend- 
ing throughout the entire United Kingdom, are well worth 
imitation by other engineering and industrial undertakings. 

—— — p —————— 


Society of Engineers.—About 90 members of this Society 
visited the Thames Ironworks yesterday afternoon in response 
to the invitation of The Thames Ironworks Co. 


Central London Railway.—It is announced that the official 
opening of this line by the Prince of Wales will take place on 
June 27, after which date the line will be shut down and 
re-opened to the public on or about July 2. 


Society of Arts Conversazione.—The annual conversazione 
of the Socicty of Arts was held at the Natural History 
Museum on Wednesday evening. The function was very well 
attended, but, probably owing to the Royal Society’s soirée 
being on the same evening, several of the most eminent 
members failed to put in an appearance. 


Cable Interruptions :— Date of Interruption. 


Latakia— fuss E RE ERR June 21, 1899 
Cayenne — Pinhieroes ................................... Oct. 11, 1899 
Tangier—Tarifa .......... 2. eee eene enne Jan. 5, 1900 
Paramaribo—Cayenne ................................. Feb. 16, 1900 
Ceara— Maran prc ˙ A Feb. 20, 1900 
Pard—Maranham mu Mar. 2, 1900 
Móle-St. Nicolas — Cap Haitien q Mar. 7, 1900 


Electrical Engineers (R. E.) Volunteers.— Among the casual- 
ties reported with the construction train at Leeuwspruit on 
the 14th inst. are the following: Severely wounded: 2nd 
Lieut. H. F. Bigge. Missing: Corporals G. Charlton, Sellon, 
À. Charlton, Colson, Landon, Pearl, and civilian servant 
Worcer. The Corps of Electrical Engineers (R. E.) 
Volunteers will undergo its training in the Isle of Wight 
this year. | 

The National Physical Laboratory.— The Richmond Town 
Council have resolved “that in the opinion of this Council the 
proposal to erect a large physical laboratory and engineering 
shop in the Old Deer Park is highly objectionable." A 
deputation consisting of Aldermen Burt, Skewes-Cox, Roberts, 
and Councillors Duncan and Lucas, has been appointed to 
wait upon the authorities and support the objection. 


The Sprague Motor Suspension Patent.—In connection with 
the case of the Electric Construction Co. v. Imperial Tram- 
ways Co,, judgment on which was given in the Court of Appeal 
on Monday, and which is reported elsewhere in this issue, it 
18 interesting to note that a decision in the reverse direction 
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ав to the validity of the Sprague Motor Suspension Patent was 
upheld in the United States Circuit Court of Appeals on May 28 
in the case of the Sprague Electric Railway and Motor Co. r. 
the Nassau Electric Railroad Co. 


The Electrostatic Capacity of a Tore.—In a Paper read 
before the Société Physico-Chimique Russe, and abstracted in 
a recent number of the Journal de Physique, a method is 
developed by M. Boulgakoff for calculating the value of a tore 
of certain dimensions. For a surface generated by the revolu- 
tion of a disc 3cm. diameter, whose centre describes a circle 
of 30cm. radius, the capacity was calculated to be 10:8253 
electrostatic units. Careful measurement gave, experimentally, 
the value 10°82, thus conclusively justifying the accuracy of 
the method of calculation. It is shown as a deduction from 
the experiments, that a value for v can be obtained which does 
not exceed 8 x 10˙ cm. per second by as much as roboth. 


The Society of Arts Medals.—The Society of Arts Albert 
Medal for the present year has, with the approval of 
His Hoyal Highness the Prince of Wales, President of the 
Society, been awarded to Mr. Henry Wilde, F. R. S., For the 
Discovery and Practical Demonstration of the Indefinite 
Increase of the Magnetic and Electric Forces from Quantities 
Indefinitely Small "—-the principle on which the invention of 
the modern dynamo is based. The Society’s Silver Medals 
have been awarded to, among others, the following readers of 
papers during the session 1899-1900: Sir W. Martin Conway, 
for his paper on Some of the Undeveloped Resources of 
Bolivia, and to Prof. R. W. Wood, for his paper on“ The 
Diffraction Process of Colour Photography." 


Cape Town Local Section of the Institution of Electrical 
Engineers.—The first annual meeting of the Cape Town 
Section of the Institution of Electrical Engineers was held on 
May 7. According to the report of the committee of the 
section, the membership stood at 25, and during the year 
nine meetings had been held, at which various Papers had 
been read and discussed. The committee had intended to 
give an official welcome to the Electrical Engine rsa (R. E.) 
Volunteers contingent on their way to the seat of war, but 
unfortunately it arrived unexpectedly. Other efforts to enter- 
tain the volunteers had also to be abandoned owing to the 
sudden departure of the force for the front Mr. C. Proctor 
Banham was re-elected chairman of the section, and Mr. J. 
Denham honorary secretary. The meeting then discussed 
“The Cost of Steam Raising.” 


Liverpool Overhead Railway Co.'s Tramway Extension.— 
This line was inspected by Col. Yorke and Mr. A. P. Trotter, 
on behalf of the Board of Trade, on Tuesday, and was opened 
to the public on Wednesday. The line at present runs from 
Seaforth to Waterloo—about one mile—the remaining portion 
to Great Crosby not being complete yet. Ordinary girder 
rails are used, bedded in concrete, and the streets are paved 
with granite setts and cubes. The line is worked on the 
overhead trolley system, the trolley being suspended from 
bracket poles. Power is generated at the company's maiu 
generating station at the Dramley-Moore Dock at a pressure 
of 1, 200 volts, and transformed at Seaforth to the line pres- 
sure of 500 volts. The new generating plant consists of a 
1,500 m.r. Browett and Lindley engine, driving a British 
Schuckert 800 kw. generator. 


The Ultimate Cost of Bad Wiring.—A correspondent signing 
himself ** Dead Earth," writes in the Belfast Evening Telegraph 
as follows: We continually hear complaints of the high 
price the Corporation charge for current. Now this, to a large 
extent, is а great fallacy, for if the consumer paid only for the 
current he used he would find his electric bill to be extremely 
moderate, but, alas! (I am sorry to be compelled to state it) in 
a large number of cases the poor consumer is paying for 
current he never uses, it going to earth or leakage.” Then 
follows a just condemnation of cheap and nasty wiring. The 
“ fallacy,” however, is the writer's. Cheap wiring is dear in 
the long run owing to the perpetual cost of repairs and main- 
tenance and the difficulty of making subsequent alterations 
and extensions. Before the leakage current seriously affected 
the meter reading, the consumer's house would probably either 
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be burnt down or else have been cut off, as & nuisance, by the 
supply station engineer. 


The Cost of Private Lighting Plants.— The following figures, 
given in a letter by Mr. G. R. Peers to the Drapers Record, 
are of some interest. They are for the cost of the electric 
lighting of a large Manchester drapery establishment for 12 
months :— | 

Comparison of Cost of Electricity from Corporation Supply and 
Generating Plant 1n. Manchester. 
от consumed in 1893 from Corporation supply, 12,500 = total cost, 
£260. 
1899— Capital outlay on generating machinery, £560. . 

Lamps installed, 42 10-ampere arcs, and 40 16 c.p. incandescents. 
507,000 cubic ft. gas at 28, Sd. ................................. £51 
Water, oil, waste, and store . 10 
Renewal of brushes and repaira.................. rc — 
Depreciation on plant (£560) at 5 per cent. 
Interest on capital cost of plant at 5 per cent. on £560 28 
Extra wages for attendance at 10a. per week 26 А 

— £14 


Total units generated by own plant during year, 16,700 ; total cost of 
generating expenses, £149 ; equal 2°15d. per unit. 

The Royal Society.—'l'he following is a list of the Papers 
down for reading yesterday: ‘‘On the Effects of Changes of 
Temperature on the Elasticities and Internal Viscosity of 


воооооаеое о оо ов 


Metal Wires," by Prof. А. Gray, V. Ј. Dlyth, and J. S. 


Dunlop; “Оп the Connection between the Electrical 
Properties and the Chemical Composition of Ditferent Kinds 
of Glass. Part IL," by Prof. A. Gray and Prof. J. J. 
Dobbie; ‘‘On the Change of Resistance in Iron produced by 
Magnetization,” by Prof. A. Gray and Prof. E. T. Jones; 
* Underground Temperature at Oxford in the year 1899, as 
determined by Five Platinum Resistance Thermometers," by 
Dr. A. A. Ramabut ; On the Kinetic Accumulation of 
Stress, illustrated by the Theory of Impulsive Torsion,” by 
Prof. Karl Pearson; Lines of Induction in a Magnetic 
Field," by Prof. Hele-Shaw and A. Hay; On the Spectro- 
scopic Examination of Colour Produced by Simultaneous 
Contrast, by G. J. Burch; An Experimental Investigation 
into the Flow of Marble, by F. D. Adams and Dr. J. T. Nicolson; 
and A Criticism of the Young-Helmholtz Theory of 
Colour Perception, by Dr. F. W. Edridge-Green. 


Owens College Physical Laboratory. — The new physical 
laboratory at Owens College, Manchester, will be opened 
on the 29th inst. by Lord Rayleigh. The new laboratory will 
have a larger floor area than that of any other similar institu- 
tion in the world, with the exception of the Johns Hopkins and 
the Strasburg Laboratories. Great efforts have been made to 
provide an equipment of the most modern apparatus for use 
in every branch of physical science, and to maintain conditions 
which would ensure their being used to the best advantage. 
The research laboratories are to be an important feature of 
the new buildings, and are certain to attract a large number 
of students. Another feature is the electro-technical wing, 
which is to constitute a John Hopkinson memorial, and will 
be formally handed over by the relatives of the late Dr. John 
Hopkinson, on the occasion of the opening ceremony. We 
understand that Dr. C. H. Lees, formerly chief assistant 
lecturer in the physics department of Owens College, will 
occupy the post of assistant director of the new laboratories, of 
which Prof. A. Schuster is the director, and that Mr. R. Beattie 
has been appointed lecturer in electrotechnics. 


Optical Telegraphy.—At a recent meeting of the Elektro- 
technischer Verein, after a demonstration of the Zickler 
ultra-violet wave telegraphy (see The Electrician, Vol. XLI., 
p. 720) had been given by Prof. Strecker, Herr J. H. West 
deseribed another system of optical telegraphy which, he said, 
would fulfil almost the same purpose as Prof. Zickler's, except 
that 16 does not include a system of calling up. In Herr 
West’s system the transmitting station consists of a strong 
source of light and a plate of quartz, and the receiving station 
is merely another quartz plate protecting the eye of the 
observer. In order to transmit Morse signals, the quartz 
plate at the sending end is turned through an angle of 90deg. 
Thus in one position the polarised light will be seen, while in 
the other position it will not. Messages are kept secret from 
the ordinary observer, as the beam of light will always appear 
the same to the naked eye. We do not envy the operators 


the intense eye-fatigue in trying to pick up signals by the 
variations of light due to a rocking analyser. All who have 
tried to quench intensely strong polarised light in this way 
ae how unsatisfactory a signalling device this would 
afford. 

Incandescent Lamp Standards.—A report on the subject 
of standard incandescent lamps was presented at the meeting 
of the American National Electric Light Convention, held in 
Chicago last month, and contained the following recommenda- 
tions :—‘‘ That the National Standardising Bureau, a bill for 
the establishment of which is now before Congress, be 
requested to issue authoritative standards of light to all who 
should desire them. Pending the establishment of such an 
institution, 16 c.p. incandescent lamps of 110 volts and 220 
volts are to be prepared at the Columbia University, New York 
City, and will be available to all members of the association 
at the cost price of production." Attention is called, in the 
report, to the fact that photometers must be adjusted by 
rotating the standard lamp, at its rated voltage, in the same 
place as the lamps to be subsequently tested. The rotation of 
lamps about a vertical axis is at present considered sufficient, 
although when lamp filaments are made with more uniform 
characteristics than at present, arrangements for measuring 
the zonal distribution might be desirable. It is recommended, 
also, that greater variations from the nominal wattage of a 
16 c.p. lamp than 2:5 watts on either side be not permitted. 
With respect to the sampling, the testing is recommended of 
10 lamps, taken indiscriminately from any barrel, failure of 
any one lamp to comply with the limits heretofore adopted by 
the association rendering the whole lot liable to rejection. 


The Schafer System of Wireless Telegraphy.—At a recent 
meeting of the Physical Society of Frankfort-on-the-Main a 
description was given of a system of wireless telegraphy, said 
to be discovered by Herr Bila Schäfer. A sheet of tinfoil is 
pasted to a glass plate, and the foil is cut into several strips 
by a sharp knife. It appears that, in ordinary circumstances, 
there is no absolute electrical discontinuity between the first 
and last strips, and a resistance of 50 ohms existed in the 
example cited. As soon, however, as the plate was subjected 
to the influence of electric waves the resistance rose to 
5,020 ohms, but as soon as the waves ceased the original 
value of 50 ohms was resumed. Herr Schifer has, up to the 
present time, been unable to find the cause of this phenomenon. 
He first thought it might be due to moisture on the plate, 
but finds that the same effect is obtained in a vacuum. In 
later apparatus he has replaced the tinfoil by silvered glass, 
the metal being divided up by several cuts, the sum of 
whose widths are only a few hundredths of a millimetre. 
The sensitiveness of the apparatus increases with the width 
and number of cuts up to a certain point, and then again 
diminishes. Either a telephone or a Morse inker can be used 
in the local circuit of the receiving station. It is stated, in 
the report of the Paper published in the Elektrotechntsche 
Rundschau, that experiments were made across the Bristol 
Channel in the presence of officers of the British Post Office, 
and that the British Government has decided to make use of 
the Schäfer system. We learn on enquiry, however, that the 
latter part of this statement is not correct. Successfal trans- 
mission is also said to have taken place between the shore and 
a moving ship in the Adriatic sea up to a distance of nearly 
60 miles, a 80 cm. induction coil and a vertical wire 20 
metres high being employed. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(To-day) FRIDAY, June 22nd. 
PHYSICAL SOCIETY. . 
5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) “Notes on Gas Thermometry, by A 
P. Chappuis ; (2) “ A Comparison of Impure Platinum Therm f 
meters, by H. M. Tory; (3) “Оп the Law of Cailletet an 
Mathias and the Critical Density," by Prof. J. Young, F.R.S. 
TUESDAY, June 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
9 p.n. Annual Conversazione at the Natural History Museum, 
Cromwell-road, S.W. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by B. E. РЁосанткв p'Arsz] 


Balloon Telegraphy.—An obstacle in the way of telegraphic 
<ommunication with free balloons has been thought to lie in 
the impossibility of earthing the receiver. But some experi- 
ments made by J. Vallot and J. and L. Lecarme have proved 
that such connection is not necessary, even at great distances. 
No attempt was made to send signals from the balloon, on 
account of the danger of igniting the gas with the exciter 
sparks. The balloon carried a wire 50 metres long attached 
to the car, and the wire attached to the transmitter was held 
up by a small balloon. No attempt at alphabetical signalling 
‘was made, the only indicator used being an electric bell. At first 
the balloon ascended straight upwards, so that the two wires 
were in one line. This aid not interfere in the least with the 
signalling, a fact which shows that the vertical wire is unable to 
produce a purely horizontal wave. Signals were received up to an 
altitude of 600 metres. When the balloon was at a horizontal 
distance of 5 kilometres, with an increase in the sensitiveness, 
they were perceived at a distance of 6 kilometres and a height 
of 800 metres. In conformity with the results obtained by 
the same authors in their experiments on Mont Blanc, the 
difference of potential between the sending and receiving 
stations had no influence upon the signals. 

(VaLLor and LzcARME, Comptes Rendus, May 14, 1900.] 


Conductivity in a Vacuum Tube.—The apparent anomalies in 
the conductivity of rareficd gases are due to a variety of causes 
which do not come into play in the case of liquids or solids. 
Fundamentally, the processes of electric conduction are 
probably the same, and even in a wire inserted in a circuit of 
different material we have anything but a uniform conduc- 
tivity along its whole length, owing to thermo-electric 
complications. Such complications, in the case of liquids, 
lead to an accumulation of the swifter ions in the 


CATHOOE 


Neighbourhood of the opposite electrode. In gases, the 
current also leads to the concentration of conducting 
particles at the anode. But this concentration is marked 
by the constant production of new ions at the cathode, by the 
activity of the cathode rays in lowering the resistance of the 
gas, and by heat effects. The production of undiffused ions 

to a large increase of resistance at both the electrodes. 
Neglecting the heat effects, which cannot be at present pre- 
cisely determined, the author gives the annexed diagram as a 
typical representation of the specific conductivities at various 
points between the anode and cathode. He verifies it by 
sending a transverse current through auxiliary electrodes. 

[J. STARK, Ann. der Phys., No. 5, 1900.] 


Irregularity of Liquid Interrupters.—On the strength of 
some mutographic records of the discharge of an induction 
coil worked with a Wehnelt interrupter, J. H. West (see 
The Electrician, Vol. XLIV., p. 71) maintained that the interrup- 
tions are by no means regular, and that the discharge often 
fails to take place for three or four successive interruptions. 
This defect, which is indicated by the unmelodious noise of 
the interrupter, might be attributed to the spark-gap of the 
coil rather than to the liquid of the interrupter, especially as 
the resistance of an air-gap is subject to rapid fluctations. 
To clinch the matter, E. Ruhmer has taken mutographic 
records of the sparks in the interrupter itself, both 
Wehnelt's original and Simon's improved pattern. The 
results show that both these interrupters are subject to con- 
siderable variations in the rate of interruption. The varia- 
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tions amount to 17 per cent. in the Wehnelt pattern and 
24 per cent. in Simon's pattern, the excess in the latter being 
due to currents in the liquid not produced by electrolysis. 
Besides these variations, the interrupters also fail to interrupt 
occasionally, or at least to break the current ае The 
author counted 16 failures in every hundred in the Wehnelt 
interrupter and nine in the Simon interrupter. So far, 
then, Boas’s turbine interrupter has a great advantage where 
regularity is concerned. | | 
IE. RcHuR, Elektrotechnische Zeitschrift, April 26, 1900.] 


Revolving Magnetic Flag. — Under this curious name 
G. Jaumann describes an ingenious apparatus for demon- 
strating the existence of a magnetic whirl in the interior of a 
conductor carrying a current. The conductor in question is a 
beaker filled with mercury, and the indicator is a small 
magnet attached with one end at right angles to a glass rod 
running along the axis of the beaker and mounted on pivots. 
Thus the magnetic flag is capable of rotation in a plane at 
right action to the direction of the current. Tho beaker is 
inserted in a tight-fitting copper vessel which furnishes the 
return circuit and abolishes the external field due to the 
current. The bottom of the beaker is perforated to admit an 
electrode which plunges into the mercury. To ensure 
that only the magnetic whirl inside the mercury influences 
the motion of the flag, the  earth's magnetic field 
is compensated by suitable permanent magnets, and the glass 
rod or flagstaff is weighted so as to insure neutral equilibrium 
even out of the vertical. When the current is turned on, the 
flag rotates with uniform velocity, the north-seeking pole 
following the lines of force, The considerable work spent in 
overcoming the resistance and viscosity of the mercury is 
taken out of the current, and shows itself in & counter E.M.F. 
impressed upon the circuit, This counter E.M.F. disappears 
as soon as the mercury has acquired the angular velocity of 
the flag. It re-appears, but with the opposite sign, when the 
flag is artificially stopped, until the mercury itself has come 
to rest again. The flag rotates whether it is lacquered or left 
in the bare metallic state. 

[G. Jaumann, Ann. der Phys., No. 5, 1900.] 


Tuning of Wireless Receivers.— The construction of receivers 
“tuned " so as to respond to one particular kind of wave only 
is subject to the difficulty that every receiver yet devised is 
found to respond more or less to every wave impinging upon 
it, owing to the excessive damping to which the wave-train 
emitted is unavoidably subjected. This damping does not, so 
to speak, allow the proper periodicity of the wave-train to 
assert itself. A. Blondel describes a system which he believes 
to possess notable advantages over those of Lodge, Marconi, 
and other less promising ones. The principle adopted is that 
of synchronising the frequency of interruption of the exciting 
coil and of a monotelephone attached to the receiver. 
The group of strongly damped high-frequency waves acts as a 
simple percussion upon the slowly vibrating telephone, and 
there would indeed be no difficulty in applying Mercadier’s 
device for multiplex telegraphy to the receiving apparatus, 
An automatic coherer, such as that of Tommasina, is placed 
in series with a collecting wire, and in a branch circuit 
parallel with the coherer is inserted the telephone, a battery 
shunted by a condenser, and, if necessary, an inductance. 
The capacity of the condenser is so chosen that the usual 


relation 
Qr\2 
e LC-1 


is fulfilled where T is the frequency of charge of the mast- 
wire at the emitting station. There is then a kind of 
resonance between the branch circuit and the transmitter. 
If required, additional receivers with different frequencies can 
be branched off in the same manner, or they can be attached 
to special collecting wires, In this manner the same signal 
station may be made to receive messages from different 
quarters, and none of these messages can be read by an 
instrument not tuned to unison in the same manner. 
[A. BLONDEL, Comptes Rendus, May 21, 1900.) 
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THE NEW WORKS OF THE ENGLISH ELECTRIC MANUFACTURING CO. AT PRESTON. 


Organisation.— Our readers who are interested in electric 
traction are aware that less than two years ago certain 
gentlemen closely connected with traction undertakings, for- 
seeing the extent to which the demand for tramway 
rolling stock was likely to exceed the supply from existing 
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number of the shareholders in this undertaking were equally 
desirous of embarking in the collateral but much more 
important work of manufacturing the electrical portion of 
the equipment required for traction work. At the same time 
it was perfectly realised that to meet the competition of the 
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PLAN OF THE ENGLISH ELECTRIC MANUFACTURING Co. s WORES AT PRESTON. 


shops in this country, even when augmented by American 
importations, organised the Electric Railway and Tramway 
Carriage Works (Ltd.), at Preston, and on an excellent site 
of 14 acres on Strand-road, near the docks, erected a large 
and thoroughly well equipped plant for the manufacture of 
car bodies and trucks. These shops, the equipment and 
management of which were placed in the hands of experienced 
and competent tramcar builders from America, have been 
entirely successful both in the quality of their output and in 
the volume and satisfactory nature of the business done. A 
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enormous American electric shops, with their long experience 
and excellent equipment for the work, it would be necessary 
to proceed on precisely similar lines to those which had given 
our transatlantic competitors their predominant position in 
this branch of manufacturing. Manifestly to obtain this 
result the first step was to secure the co-operation of an 
American engineer and designer of the first rank who could 
supply manufacturing and engineering experience unobtain- 
able in this country, yet essential to the success of the enter- 
prise, It was at this juncture that, in the course of one of the- 
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periodical manias for amalgamation which take possession 
of our American cousins, the Walker Co., the third of the three 
great electrical organisations in America, was ‘‘ consolidated ” 
with one of its rivals, thus practically completing the for- 
mation of the great electrical **pool" which controls the 
industry in that country. The hands of Mr. 8. H. Short, the 
managing director and technical head of the Walker 
organisation, whose brilliant works dating from the begin- 
nings of electric traction in America, in 1885, is known 
to electrical engineers throughout the world, were thus left 
free to carry out a long-considered project of contributing to 
the further development of the industry on this side of the 
Atlantic. Ata meeting between Mr. Short and some of the 
future shareholders of the English Electric Manufacturing Co. 
{Ltd.), an arrangement was made by which the new company 
was to commence operations on a large plant for the manufac- 
ture of electric traction apparatus from his designs and under 
his patents, and at the same time that he was to join the 
board as technical director to design the manufacturing plant 
and take full charge of its engineering and manufacturing 
organisation. At the end of May, 1899, all the plans for the 
works had been completed, and orders placed for the most 
complete equipment of tools and machinery which money 
could buy or experience suggest for the purpose. On June 14 
{just one year from the opening of the finished works) 
excavation for foundations was commenced, and since that 
time the work has proceeded without a moment’s delay. In 
this connection we may say that the completion of so large an 
undertaking within one year from the date of its commence- 
ment is not only without precedent even amongst our 
‘hustling " American friends, but even more significant as 
indicating the aggressive energy with which the future 
operations of the company will be carried on. 


Site.— For the site of the new works the company secured 
over 12 acres of level ground situated between Strand-road and 
the Preston Corporation docks on the river Ribble, the 
factories of the Electric Railway and Tramway Carriage 
Works being located immediately across the street. The 
selection of Preston as the site for the works was finally 
arrived at after a careful consideration of the relative advan- 
tages offered by different localities. Situated in Lancashire 
and therefore in immediate contact with the great producing 
centres for coal, iron, and other raw materials required, it 
possesses exceptionally good shipping facilities for the finished 
product of the works. It is centrally situated with respect to 
the home market with two great railway systems radiating in 
every direction, and at the same time in a position where 
advantage can be taken of the proximity of the great port 
of Liverpool for export trade to the colonies and abroad. 
Another and most important reason for the establishment of 
the works at Preston was the fact that a suitable site could be 
obtained alongside the Electric Railway and Tramway Carriage 
Works. The tramcars and trucks manufactured at these 
works are therefore ready to receive the motors and electrical 
equipments from the shops of the Electric Manufacturing Co., 
with the unique advantage of enabling the joint product to be 
completely equipped and tested before leaving the works; the 
advantages of this arrangement are obvious. ` 


Buildings. Of the 12 acres of land embraced in the 
company’s manufacturing site, about 5 acres are under roof. 
The buildings, which in accordance with the practice of to-day 
are one storey high throughout, except in the offices, are laid 
out on the lines of the most modern American engineering 
works, a steel frame being first erected to carry the cranes 
and roof structure, and the sides and ends independently 
walled in. The foundations for the steel stanchions for the 
buildings themselves and for the machinery in the works are 
much more solid and massive than is usual for work of this 
kind. The principal buildings are three in number—the 
machine shop, with the offices; the foundry, with pattern and 
pattern storage shops; and the power house. Before entering 
in detail into a description of the equipment of the works and 
the method in which the various operations in the manufacture 
of traction machinery are carried out it is essential that we 
should note the facilities which are provided for receiving, 
shipping, and handling material. 


Receiving and Shipping Tracks.—By reference to the 
accompanying plan it will be noticed that all incoming and 
outgoing goods pass in at the railway entrance over an 80-ton 
weighbridge. The tracks diverging from the weighbridge are, 
taken in order—first, the machine shop track, over which all 
goods are shipped out; second, the fuel track; third, the 
inclined track to the elevated foundry cupola staging ; fourth, 
the sand track; fifth, the foundry flask track which can be 
used for storage or relief; and finally, the receiving track, on 
which will be noticed a side track for the storage of waggons. 
Following round the large curve of the receiving track it will 
be noticed that it enters the receiving store room at the rear 
end of the machine shop, the track at this end being depressed 
so as to bring the truck platforms level with the machine shop 
floors. For the handling of waggons within the yards as well 
as for the railway connection, and in to the yards of the 
Electric Railway and Tramway Carriage Works, electric loco- 
motives are provided. The works are connected by sidings 
with the Lancashire and Yorkshire Railway, the London and 
North Western Railway, and the Preston Corporation Docks. 


Machine Shop.—The largest and most important of the 
buildings making up the works is the machine shop, which in 
itself is a structure of imposing dimensions, 900ft. in length 
by 120ft. wide, 85ft. high in the clear, and with 25ft. head 
room under the cranes. From end to end, throughout the 
centre of this building, passes a line of double lattice work 
stanchions which support the roof, the crane girders, and the 
line shafting. In the general arrangement of the works, and 
especially in the detailed plans of the machine shop, it has 
been Mr. Short’s chief object to avoid, wherever possible, the 
handling and re-handling of the various parts of the apparatus 
during the processes of manufacture. Raw materials delivered 
at one end of the main building pass through the successive 
operations always moving in one direction, and emerge at the 
other end finished and tested apparatus ready for loading upon 
the railway trucks. Exceptional attention has been paid to 
the matter of facilitating the progress of the material through 
the shops by means of powerful high-speed electric cranes 
supplemented by pneumatic hoists and tracks in every build- 
ing. Each of the four motor cranes used in the works is 
arranged to be provided with lifting magnets in order that all 
suitable material and parts of apparatus made of iron i: steel 
may be picked up and carried to any part of the shop without 
other manipulation than that of the operator handling the 
crane. By means of jib cranes and pneumatic hoists the men 
operating machines will be able to lift into their tools pieces 
weighing from 1 ton to 2ton each. Down each bay of the shop 
is laid a push car track with an additional track in-the tentre 
of the shop running between the stanchions which support 
the counter-shafts, cranes, and roofs. It will thus bé seen 
that in addition to the four large cranes provided in the 
machine shop there are three tracks running its full length, 
thus giving seven methods of handling material up and, down 
the shop. To facilitate communication between the various 
parts of the works a telephone system is provided extending 
from the offices to all departments. Compressed air at 100lb. 
pressure is distributed to every part of the works, and used in 
the operation of pneumatic drills, hammers, &c., as well a3 
for operating the pneumatic hoists. E 

The machinery throughout the works is operated by electric 
power from the generating station. The limits to which the 
principle of sub-division of power into small units could be 
advantageously extended has been most carefully Е 
The resulting arrangement in so far as the machine shop is 
concerned represents entirely new practice, and is wonthy of 
being described in some detail. As has been stated, a seqtional 
line shaft extending the full length of the machine shop is 
supported from the line of centre stanchions between tHe two 
bays of the shop. The sections of this shaft are driven by 
individual 50 н.р. motors, direct connected to them by means 
of a quill shaft and clutch. The 800ft. of shaft is divided 
into eight sections; any section of the shafting can be driven 
by its own motor, or the whole can be driven by any one or 
more motors. All of the machine tools used in both bays of 
the shop are thus driven from the one line shaft, except 


in the case of the larger tools, where individual motors 


1900 


JUNE 22, 


THE ELECTRICIAN 


316 


^N 


\ 


A 
' 


e. 


1 
| 


MES 


Se 


4 D LX i& | E! 
ғ de S 

E x XIX 
| “Ж ХХ a 


„= ет» 


„„ „„ „„ „ „„ „ „„ 


ge 


PA =” — 


ul 78 223 Z2 2 


- Ф + : "тил 


A? 4 TY ; 
Ke ian Wh 


* 7 \ 
= — А НЕ зоа — 
І 7 


hor | 
Г] ' 


LAS 2028 ~ 


- A TN * 


te ! [^ ^ > 
г iE ea prn à, vy әд 


MacHINE SHOP: Motor AND FiTTINGS ВАТ. 


—— че — 


| Ip 
Mir 


- 


"a" 


Д a, bou 1 a 
X XX OX X X X X X X DEX: 
TA "t c ^ ^ ^ + — E A ^. ^ 


X 
DS 


x 


MACHINES SHOP: GENERATOR Bay. 


KK KK KK XX XM XX 


— — — жшше c ee 


1 
{ 


кроха DEPARTMENT. 


WI 


i > 


1900 


(9 


JUNE 22 


a 


: 
2 
> 
E 
Е 


y 
! 


Li 


v 
J 
4 


y ^s 
Е 1 
" , 
& | 
m9 i 
— 


=] 
lu 


Le 


A Few RADIAL-DRILL PRESSES. 


I 


| 


Motor axD LATHES DEPARTMEST. 
A GROUP or PLANERS 
8 
11 


L| 
at | pe a 
А 


rm 


А 


318 


THE ELECTRICIAN, JUNE 22, 1900. 


are provided. It will be seen that by this arrangement the 
greatest possible efficiency is secured in the drive of the 
machinery, since the grouping of the tools of both bays 
together allows the use of comparatively large and therefore 
efficient motors, and friction losses are cut down to a minimum. 

As will be seen from our illustrations, the machine shop 
is divided into two enormous bays, one on either side of the 
centre stanchion. One of these bays will be devoted entirely 
io the manufacture of traction motors and details of equip- 
ment, while-the other will be used for the production of 
heavier machines such as large dynamos, alternators, rotary 
transformers, &c. In order to obtain a clear idea of the 
machine tool equipment of the shops, and of the operations 
which are carried on, the simplest method will probably be 
io follow the incoming r&w material through the various 
departments through which it passes up to the point of ship- 
ment as finished apparatus. The following is a list of these 
departments, proceeding from the south end of the building :— 


Receiving ani Store Room. 


Die department. Motor testing department, 
Punch department. Generator department. 

Smith department. ol room. 

Annealing department. Gear department. 

Painting department. Generator testing department. 
Motor machine department. Insulating and armature winding 
Brass department. department. 


Field winding department. 


Referring to the plan, at the north end of the shop will be 
noted the receiving and store rooms into which the receiving 
track passes. These rooms are fitted with divisions and bins 
for the various materials. The electric cranes in the two 
bays unload the materials from the railway trucks and dis- 
tribute them to the various parts of the store room, From 
this store room the materials are distributed to the various 
departments of the works as required. 

The first group of tools after leaving the store room con- 
stitute the punch and die departments, in which the steel 
discs required for building up armatures, field-magnet cores, 
&., are punched with dies into the required shapes. The 
machinery used in this department is automatic throughout 
and of the latest pattern. Immediately near to the punch 
and die departments is a completely equipped smith shop with 
power-driven hammers, &c., for shaping the steel from which 
the dies are made. The delicate process of tempering the 
dies after completion is also carried on at these forges. This 
department is filted with a full equipment of standard lathes, 
shapers, and drill pressers. Worthy of notice, too, are the 
grinding machines for grinding the dies with flat cutting 
surfaces, these moving the piece of work back and forth solely 
while the large grinding cylinders roll rapidly, and at the same 
time move along their axes at right angles to the movement 
of the work, thus ensuring perfectly flat surfaces. Next comes 
the annealing process, where the armature discs are packed 
into iron cases and covered with sand to exclade the air. The 
discs are then placed in ovens where they are raised to a dull 
red heat and slowly cooled, afterwards being passed through 
the painting machines, which cover them with the thinnest 
possible layer of varnish. Issuing from the varnish rolls they 
are dropped on a moving chain bolt which passes them 
through a drying oven and delivers them in the assembling 
department to be built up into cores ready for winding. 

Moving down the shop we now come to a second railway 
track entering the machine shop from the foundry. By means 
of this track the castings of motor and generator frames are 
delivered directly to the respective departments equipped for 
their completion. The first process with the motor castings 
is to place them on the vertical milling machines which face 
the two halves to form a perfect magnetic joint. Next in line 
are the radial drilling machines which drill all the holes in 
are motor frames. After being bolted together the frames 
the placed on the horizontal boring mills, which finish the 
bearings for the armature and axle and bore out the frames 
to receive the pole-pieces. The frames are now completed 
and ready for delivery to the motor assembling section. 
Next beside this group of magnificent boring mills are the 
motor shaft lathes and special machines for grinding the 
armature shaft bearings. Then come the massive turret 


lathes for finishing the armature.end plates, the commutator 
heads, and the bearing shells. The next group of tools, 
comprising lathes, planers, shapers, milling machines, and 
many special tools, constitutes the brass working department, 
where the controllers, rheostats, trolleys, commutators, and 
brush holders are made. Next is the field-magnet winding 
section, where the motor and generator field-magnets are 
wound, insulated, and baked, and the armature coils placed 
on the motor armature cores. The motors and controllers 
have now reached the assembling and painting department. 
from which they are delivered to the testing department, 
where they are subjected to tests for insulation, &., and run 
under full and over load conditions for the specified time. 
After the tests are completed the temperature of each part is 
taken, and a thorough examination made as to the quality of 
workmanship, &c. If perfect in every respect the completed 
machine is taken charge of by the shipping department, where 
it is loaded into trucks on the shipping track, which enters the 
building at the opposite end from the receiving track. | 


The armature winding, insulating, and mica department 
for motors, dynamos, and alternators is separate from the 
main portion of the machine shop, occupying а position at 
the extreme south end of the generator bay. A brief desorip- 
tion of the operations which take place in this department 
will be of interest. The armature coils which are wound or 
formed entirely by machinery must be thoroughly insulated 
with mica, paper, and cotton braiding. They must Бе 
properly dried, dipped into special varnish, and then baked 
in order to exclude all moisture. Afterwards they are pressed 
into exact shape and formed to size so that all coils and 
windings may be interchangeable. The mica rings and tubes 
for commutators are moulded under great pressure while 
being heated. The presses in which this work is being done 
have their various parts heated by steam pipes from the boiler 
house to this portion of the machine shop. Nearly all the 
winding, insulating and mica moulding in the department is 
done by girls. Its separation from the main portion of the 
shop obviates the possibility of metallic chips or filings getting 
into the insulation. 

Returning now to the point where the foundry track enters 
the machine shop, and coming down the generator side of the 
shops, we find tho largest and finest tools in the plant for 
machining and finishing. The generator frames, after coming 
from the foundry, are first placed on an enormous planing 
machine to be faced at the joints. The bed of this planing 
machine is 24ft. long, and will receive castings up to this 
length. This tool weighs over 75 tons, and is driven by its 
own separate motor. The next tool—the largest in the works 
—is a boring mill, swinging 24ft., used to bore out armature 


heads to receive the engine shafts, to finish the armature end 


rings for large generators, and to make the large commutators 
for these machines. This mill weighs over 100 tons. Next 
comes a universal boring and milling machine, which, while 
not so heavy as the boring mill last mentioned, occupies more 
room, its table flush with the floor being 24ft. square. Along 
one side of this table travels an upright pillar about 10ft. high. 
To this pillar is attached a spindle, which can be moved to any 
position, vertical or horizontal, within the limits of the tool. 
Generator frame castings are placed upon the table of this 
machine and all the holes being bored, surface milled—in 
fact all the remaining machine work—is finished without 
moving the casting. For the armature heads of large dynamos 
and alternators portable slotting machines are provided, each 
with its own motor, to cut the keyways for the engine shafts 
and the dovetailed slots for fastening the armature lamina- 
tions. The machine work on the generator frames is now 
finished, and the material next proceeds to the assembling 
department opposite the shipping track, where they are 
erected for test, each generator being thoroughly tested for 
insulation, output, temperature and commutation. In the 
testing room there is arranged a complete switch board about 
48ft. long, with an assortment of testing instruments of wide 
range. In the testing department live steam is provided 
from the boiler house, so that complete engine-dynamo sets 
can be fully tested. Midway down the generator bay. are 
located two important departments, the tool room—sunk 4ft. 
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below the floor level so as not to interfere with a clear view 
‘of the shops—and the gear cutting department. In the latter 
is comprised a group of special tools by which all the opera- 
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Offices.—In the south-east corner of the macbine. shop 
building are located the offices on the ground floor, the 
engineering department occupying the first floor with a 
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A LARGE PLANER. | 


POWER HOUSE. 
tions involved in he complicated and tedious operation of 


cutting the gears are performed automatically and with 


thoroughly equipped laboratory for testing all] materials: 
absolute precision. 


entering into the finished product. The drawing offices and 
a complete photographic department are also! located on this 
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floor. Both the offices on the ground floor and the engineering 
department are provided with large fireproof strong rooms 
for books and drawings. On the second floor the company 
has provided club rooms, consisting of reading rooms and 
8 dining room and kitchens, for the use of the works 
8 


Foundry. — The foundry building is parallel with the 
machine shop building, with a space of 60ft. between the two. 
It is 465ft. in length and 120ft. wide, and is equipped with two 
30-ton and one 15-ton electric cranes. In this building are 
contained the iron foundry department, the brass foundry 
department, the pattern shops, and the pattern storage shops. 
Two cupolas are provided for moulding iron, and there are 
five brass furnaces for making brass parts. In both the brass 
and iron foundries the machine tools provided are driven by 
independent motors. The pig iron and coke for charging the 
cupolas is delivered directly from the railway tracks upon the 
rs cupola staging, on the same level as the cupola charging 

oors. 


Power House.—The power house is at the south end of the 
foundry with a clear space of 80ft. between the two. It is 
144ft. long and 120ft. wide, and is divided into a coal storage 
room, boiler room, engine room, battery room, and reservoir. 
The boiler room contains at present three 500 н.р. Lancashire 
boilers, with ample space to receive an additional three boilers 
of the same capacity. А Green's economiser is provided 
together with the necessary boiler feed pumps. The engine 
room at present contains two cross-compound Corliss engines 
each direct connected to a generator of 400 н.р. capacity. 
There is, therefore, 800 н.р. available at the present time with 
a possible over-load capacity of 25 per cent. Space is left to 
receive а 1,000 н.р. unit, which will shortly be installed, and 
the generator for which will be made at these works. The 
battery room contains a 500-vol& chloride accumulator set 
which is used for supplying light and power throughout the 
works at night when the power plant is shut down. The 
reservoir, with a capacity of 60,000 gallons, receives its supply 
from an elaborate system of roof drains. A cooling tower is 
erected over one portion of the reservoir. 

Lighting and Heating.—All the buildings and grounds are 
lighted most thoroughly, arc lamps being used for the general 
lighting, with incandescent lighting suitably arranged for the 
individual tools. The heating and ventilation of the buildings 
is amply provided for, so that the temperature can be kept 
uniform at any point from 60°F. to 70°F. throughout the year. 
In the offices the direct radiating method is used, while for 
the shops the hot air system is employed, accomplishing the 
double purpose of providing not only for heating but for an 
adequate supply of pure air at all times. 

Other Arrangements.— Within the grounds there has been 
erected what will be known as the directors’ club house, 
provided with a dining room, kitchens, bed rooms, &., for the 
accommodation of the directors and their friends while 
remaining over night at the works. Special attention has 
been paid not only in the laying out of the plant itself but in 
other directions for the comfort and means of entertainment 
of the workmen in the shops. Alongside the foundry it is 
arranged that extensive bathrooms will be erected, provided 
with hot and cold plunges, &., and in which each of the 
men employed in the foundry will have his own special locker 
reserved for his private use. A portion of the company’s 
funds is being devoted to the erection of a large group of 
comfortable workmen's dwelling-houses upon a site close to 
the works. It is also intended to erect a large club-house 
with gymnasium and reading rooms, &c., for the men. In this 
connection it may also be added that the directors of the 
company, recognising the important part in which the young 
engineer with a fair technical education and a sound practical 
training has played in the building up of the industry in con- 
nection with the great German and American companies, 
have in view, for the benefit of such young engineers employed 
at the works, the delivery of a regular course of lectures on 
electrical engineering subjects throughout the year, this being 
a matter to which Mr. Short himself attaches the greatest 
possible importance as a factor in the continued future 
success of the undertaking. 
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THE MUNICIPAL ELECTRICAL ASSOCIATION, 
PRESIDENTIAL ADDRESS BY MR. А, B. 
MOUNTAIN, AT HUDDERSFIELD. 


In presenting to you my Presidential Address, I avail myself of 
the opportunity of very sincerely thanking you for the great honour 
you have done me in 5 your President. I would remind 
you that this is the fifth Convention the Aseociation has held, and 
while reminding you that the Association is only five years old 
I feel it will interest you if I briefly give you its history, au 
review some of the work it has already accomplished. Many 
present may remember that the Board «f Trade proposed 
in 1895 to issue new regulations for controlling the supply 
of electricity ; the engineers of the various municipalities 
affected met together, and by combined efforts were enabled to per- 
suade the Board of Trade to modify considerably the regulations. 
which were finally issued in 1896. Tae engineers who were in con- 
sultation while the Board of Trade regulations were under considera- 
tion, decided to form tiis Association, feeling that by combination 
they would be stronger and better able to bring those interested in 
municipal electricity supply undertakings together for the purpose 
of interchanging ideas and experiences, and if necessary take action 
to further or protect the interest of the undertakings in their charge. 
The Association at its first meeting had only 24 members who were 
electrical engineers, being permanent officials of municipalities. 
Mr. Arthur Wright was elected the firat President, and the address 
he delivered to the Association at its firat convention, held in London 
in 1896, clearly outlined a programme of most useful work which 
the Association had before it ; many of the subjects mentioned in 
that address have had your consideration, and I believe that the dis- 
cussion of these matters by the engineera chairmen, and other 
members of electricity committees has very largely assisted to promote 
the process and achieve the results which have been obtain But 
since the Association was first formed it has grown year by year in 
the most satisfactory nianner: there are now 74 committee and 
84 electrical engineer members, three associate members, and 
57 associates The work accomplished by the Association in 
the past has, I feel саш been very much appreciated by the Local 
Authorities interested, and although we may with a certain amount 
of pride look back upon past achievements, yet the future work of 
the Association must be of still more importance to all those 
interested in electricity supply works owned by local authorities. 

Oae of the first subjects discussed by the Association was the 
control of both the gas and electricity undertakings by one committee. 
In 1896 several corporations owning both undertakings, had placed 
them under the charge of one committee, although it was even then 

ised that the work was quite of a different character and that 

the departments must be in a manner competitors ; now with very 
few exceptions the electricity supply is controlled by a special 
committee, and judging by the progress of both 5 during 
the last few years, it would seem conclusive that the healthy 
competition has been in the interest of both undertakings At 
our first convention two or three corporations had attempted 
to increase the preasure of supply to consumers and the 
pressure usually delivered was 100 volts or 110 volte, now it is 
quite unusual to find any three-wire system delivering a supply with 
a less pressure than 200 volts or 220 volts; in some cases the 
dec pressure is 250 volts. It is interesting to think of the 
enormous saving in co which this increase in preesure has 
effected ; indeed it would | have been imposeible for many of the 
municipalities to have extended their undertakings to any great 
extent without the alteration of pressure, and the saving of capital 
has no doubt in a great measure assisted the achievement of the 
ificent results which have been obtained. One of the subjects 
discussed by the Association in 1896 was the question of extension to 
outlying districts. It largely influenced those members who attended 
our first convention to appreciate the fact that the residential lighting 
was worth cultivating, and that the best way to obtain it was to 
extend mains as rapidly as possible to all the outlying residential 
sections of a town, and I consider the rapid increase in the demand 
for electricity is largely due to the spirit of enterprise exhibited by 
municipalities in encouraging a demand rather than waiting until the 
demand necesssitated the extensions. The consideration of wiring 
regulations which would be applicable to the whole of Great Britain 
was discussed at our first meeting, and has aince occupied the time of 
the Association considerably. The rules which have been prepared 
by the Institution of Electrical Engineers, embodying the views of 
this Association, are of very great value. Time has not, however, 
removed the man who does jerry work, indeed it seems as if those 
workmen who are fit for nothing else become infatuated with wiring, 
and are really the cause of the bad work which is being done in 50 
many towne. One way out of the difficulty would be to organise a 
system of examination in connection with our Association, so that 
good men with a knowledge of their work could obtain a certificate, 
this would, I am inclined to think, check the engagement of 
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unqualified men, and if the certificate could be withdrawn upon 
conclusive evidence of bad workmanship it would add to its value. 
I believe this system would be much appreciated by the better class 
of workmen, and there would be no great difficulty in organising a 
system such as that suggested, which would weed out the incapable 
men. Perhaps, however, some may think it necessary to go further 
and weed out some of the incapable wiring contractors. Another 
subject which has been very freely discussed by the Association is the 
supply of electrical energy fortramways andthe advantagesof combina- 
tion over geparation, the conclusion of the Association was tbat mani- 
cipalities could combine, such combination would tend to reduce the 
costof productionlof energy for both the lighting and traction. Although 
it is perhaps ea ly to draw conclusions it is interesting to notice 
that tbe cost of production in those works where a combined supply 
is generated is enormously reduced, and that the committees have in 
tome cases been enabled to materially reduce the price of energy to 
the consumer of ко and although there are three munici- 
palities who, having the opportunity of combination, have 
preferred entirely separate works, on the other hand it is pleasing to 
find that 45 have accepted the views of the Association. As an 
instance of the value of combination, I would remind you of the 
special meeting of the Association, held in January, 1897, to 
consider the £ubject of fire risks. Owing to fires taking place at two 
of the London companies’ worke, the fire insurance companies 
increased the rate of insurance throughout the country from about 
5 рег cent. to about 15s, It was pointed out at the meeting that 
our works consisted of brick and iron, and that fire insurance was 
unnecessary, therctore the result of our meeting was, that many 
corporations’ who had insured discontinued to do eo, and the 
companies very soon afterwards reduced their premiums. 


The formation of the defence fund, for resisting the patent action 
brought by Mr. Rucker against the London Electric Supply 


portion of Ње town, and that such works will, if the town has a 
continuous current supply, generate alternating current, either single, 
two or three phase, which will be converted to continuous current . 
in suitably situated sub-stations, if, however, the town has a single- 
phase alternating-current system, I think it will have a distinct 
advantage over its neighbours having continuous current in the fact 
that it will have a less complicated system, the capital expenditure 
upon which should be less, the cost of distribution due to the saving ` 
of Jabour should be lower, and the reliability of the system greater 
unless accumulators are employed upon a large scale. The facts 
and figures at present obtainable relative to two and three-phase | 
alternating-current systems are not, in my opinion, sufficiently 

roved to be of much value, and we should watch with the greatest, ` 
Interest the results of some of the systems now being installed. In. 
my opinion, the complications completely outweigh any advantage . 
which two or three- phase systems may have over single phase. We 
are, I think, too much inclined to follow fashions which can usually 
be traced to individuals who are in some way interested, and as 
engineers we should think for ourselves and apply the facts and 
figures we may obtain to the local conditions we have to deal with, 
and must not let our engineering enthusiasm make us forget that we 
have to put down works for distributing electrical energy suitable 
for all purposes, at the lowest possible cost to the consumer. 


Duriog the last and present year much bas been heard upon the 
subject of municipal trading, and the welfare of our electricity. 
supply undertakings are largely involved. It would seem, however, 
that the eins of local authorities are those of omission, when one 
considers that provisional orders for electric lighting have been. 
pue to above 300 local authorities and that only about half аге. 

eyond the period of consideration, it must be granted that enter- . 
price is being seriously retarded, and that the idea of obtaining an 
order and then waiting Micawber-like for eomething to turn up is. 


Corporation for the use of the alternating-current system of elec- 
tricity supply, is another instance of the success of combination, 
individual action would almost certainly have resulted in failure. 
To endeavour to touch upon even all the important work of the 
Association шше last five years, would be impossible in the time 
at my disposal, but when one contemplates the progress of the 
various undertakings, the questions and difficulties involved can more 
easily be appreciated. When we held our first convention there were 
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construction of works neceszitates an immediate payment 


neither in the interest cf the would-be consumers or the industry, 
and it can scarcely be surprising to find Parliament considering the . 
granting of powers to companies to supply over large areas and also 
contemplating competition. There are, however, two strong factors 
impeding electrical enterprise in the areas of small local authorities, 
of which are having the attention of the Council of this 
Association. The first is that no period being allowed for er 
i 


interest on capital and sinking fund contributions ; the second 
point is that the period of 25 years allowed for the repayment. 
of capital is unnecessarily short and increases the annual proportion - 


very few eugineera responsible for works having 50,000 lamps con- 
nected to the mains, and the output of very few generators exceeded 


309 kw. ; owing, however, to the constantly increasing number of 
lamps connected year after year, it has become necessary to adopt 
larger units of plant, and now generators baving au output of 
1,000 kw. are quite usual, in fact in many towns it has been found 
best to take out generatora of small size and replace them with 
plants of very much r capacity ; this has entailed a large 
waste of capital, and I am inclined to think the Association might 
vell devote its time to the consideration of the aize of plant which 
should be adopted for new works aud extension of existing ones. 
Unfortunately we are very much in the same poeition as gas works 
were 25 yeara ago, we are constantly extending without being able 
to form any very correct idea of the ultimate size of our works, but 


with the experience we have had, and with the history of gas before 
us it cannot be very difficult to arrive at some useful figures. 


I would suggest as a moderate fi 15 8 c.p. lamps per head of the 
ulation ef the area supplied ; this would mean that a town 
vipg a population of 100,000 would ultimately have approximately 
1,500,000 8 c.p. lamps connected to its electricity works. If we 
dieregard for the moment the energy wbich will be required for 
driving motora, tram cars, and for many other purposes, which we 
should largely depend upon to find employment for our machinery 
during the day-time, and which would not materially increase our 
maximum load, we find that to supply energy to these lights, 
assuming one third to be in use at the same time, we shall require, 
including spare plant, not less.than 20 1,000 kw. generators, 
This would be an unnecessarily large number of generatore, and 
undoubtedly much more economical results would be obtained by 
employing 10 generators having an output of 2,000 kw. each. 
ne can only earnestly hope that when the demand for larger units 
arises our manufacturers of electrical plant will be in the position to 
tupply thoroughly reliable machinery. 
ou will agree, I feel sure, that I have not in any way magnified 
the work before us, and I hope that we shall be able, by careful 
consideration and mutual exchange of facts and experience, to ғо 
arrange our worka that extensions will not again necessitate the 
radical alterations which have had to be made in the past at such 
great expense. When we consider the probable growth of our 
Works, one is forced to think seriously of the various systems in 
operation and endeavour to ascertain the probable alteration or 
extension which will be necessary to meet the demand for energy in 
the future. Simplicity ie, I think, the important point we should 
keep in view : it means reduced capital expenditure, reduced works 
costs, and reliability of supply. I think the future demand in any 
. having a population exceeding 75,000 will necessitate the 
erection of generating works outside the central or densely-populated 
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of the sinking fund. The consequence is that some local authorities 

anticipating loes by the department during the first year or two are 

anxious to avoid the risk of adding a burden to the rates. I am, of 

course, aware that this is an excuze and not a solid reason for delay- 

ing the commencement of the work for years, and one can scarcely - 
understand why the smaller local authorities who have obtained 
powers at considerable expense should not have proceeded with the 

work; their want of enterprise has, in my opinion, brought into. 
existence the larger companies who propose supplying electricity 
over extended areas. A combined effort to alter the present regula- 

tions of the Local Government Board and obtain, if possible, a 

longer period for the repayment of loans and also a period for con-, 
struction of works can only be productive of good results, and will 

certainly enable many councils who are now hesitating to at once 

put down works and develop the supply of electrical energy for all 

pu . It would also have another beneficial result in the fact 

that it would remove the temptation to reduce the initial capital: 
expenditure by putting in very small plant unsuitable for the works 

in a few years time, but by the employment of which it may be 

possible to avoid a loss at the commencement. 

While one is forced to the conclusion that the want of energy of 
many of thesmalier local authorities is likely to produce unfortunate 
resulte, it is a pleasure to review the general progress made by: 
electricity supply undertakings, and the following figures represent- 
ing the capital expended upon municipal and companies’ works in 


the United Kingdom are most interesting: | 
1895. 1896. 1897. 1898. 

Municipal ...... £1,172,323 8,592,229 4,662,909 6,979,150 

Companies ... £4,335,357 5,570,154 6,558,744 7,996,591 


I am sure our consumers will be interested to hear that the average 
cost of producing the unit of electrical energy, exclusive of capital 
charges, is being reduced year by year, and in municipal works was, 
during 1898, 2:12d. per unit as against 2 7d. per unit in companies’ 
works, and that tbe average price obtained by municipalities durin 
the same year was 1:35J. per unit as against 5:514. per unit obtained 
by companies. "These results must be considered highly satisfactory 
and it is interesting to notice the causes of the reduction in the 
average works costs. The chief reason for the reduction of costa is 
due to the reduction in the selling price. This has induced con- 
sumers to use more energy per lamps fixed. The second important 
factor is the more general use of electric motore, wbich has helped 
very largely to increase the quantity of energy sold, and has found 
employment fora portion of our plant during the day-time. The 
supply of electricity for tramway purposes has also materially 
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assisted the load factor, and has consequently reduced the average 
còst of production, and as the demand for energy for motive power 
and 5 purposes is developed so will the cost of production be 
reduced. 

Another opportunity of improving the load factor seems fairly 
near realisation — that із, the charging of accumulators for motor 
cars. When corsidering the various types of motor cars at present 
upon the market, one is inclined bastily to imagine that electricity 
is of little use, because with accumulators the length of run is 
limited to about 40 miles with one charge, and that the difficulties 
of charging will impede its application. These difficulties disappear 
af one thinks of the real commercial use which will certainly be 
made of motor cars. Tradesmen require саа reliable for con- 
veying their commodities to various points—usually within a few 
miles of their premires— and do not require to cover more than about 
20 miles per day. For these purposes the electric motor car is most 
suitable, and the fact that its propelling machinery bas no recipro- 
cating parts should add to its reliability and reduce repaira, and if 
municipalities will arrange charging stations in convenient positions 
such cars should be speedily adopted, and if the charging is done 
during the night and early morning the energy used could be 
supplied at an exceedingly low price, and would still further reduce 
the average cost of production. The long distance motor cars using 
petroleum would still for the present appear to have an advant 
over electricity owing to the difficulty of charging in out-of-the-way 

laces. In Edinburgh and in other places, motor cars are running 
in competition with tramways, and one is bound to consider what 
competition will mean. Motor cars running upon the ordinary road 
escape the heavy expenditure required for the permanent way of an 
electric or steam system of tramways, and consequently, in a district 
having a scattered population unable to support a frequent service of 
care, would have an immense advantage in the fact that the capital 
charges would be very much reduced. This is, in my opinion, an 
extremely important point, аз the financial charges upon a tramway 
undertaking frequently represent from 25 to 40 per cent. of the total 
expenses, and it is not at all unusual to find this important item 
a when the cost per car mile is being discussed. 

he last subject I will mention is the municipalisation of the 
teleplione system. The Association and the Council have devoted 
considerable time to the consideration of this subject, and now that 
Parliament has granted powers to local authorities to municipalise 
the local system there should be an immediate effort made to make 
the telephone more popular. This can, I think, only be done 
successfully by the local authorities, who cannot help being keenly 
interested in anything which aids or adds to the convenience of ita 
residents. They would undoubtedly be able to give a more efficient 
and cheaper service than that at present in existence. It is sincerely 
to be hopéd that Corporations will assist the Post, Office to develo 
the service, and will not be either diemayed or delayed by the difti- 
culties which may appear, and which will vanish as soon as a few 
Corporations have their systems in operation. In conclusion, I regret 
that, owing to the amount of work before the Association, it is 
impossible for me to touch upon many very interesting subjecta 
which I should otherwisé, had time allowed, have thought it 
desirable to bring before your notice. 
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ELECTRICITY WORKS ACCOUNTS, 


Liverpool Municipal Electric Supply Works. 


The two accounts which we analyse this week are both 
interesting examples of the effect of a combined traction and 
lighting load on the costs of electricity supply. The period 
of working covered by the Liverpool accounts for 1899 is the 
first to show the full influence of the tramway load on this 
undertaking. 

In 1898, of the total output of 2,915,695 units sold, 
210,492 units or 7°22 per cent. was supplied for publie light- 
ing. and 104,815 units or 8:6 per cent. for traction purposes. 
In 1899, however, out of the total output of 5,729,477 units 
sold, the tramways took 1,888,728 units, or no less than 
82:9 per cent., while the proportion of 201,574 units or 
8:5 per cent. was taken by the public lamps. It will thus be 
seen that to the tramway load was not only chiefly due the 
splendid advance of 96:5 per cent. in the output of 1899 as 
compared with 1898, but also the large load factor of 12:7 
per cent., as compared with the 9 2 per cent. of the previous 
year, 1898 

The increase in the lamp connections of nearly 29 per cent. 
is a most healthy sign for the future. 

The costs column shows that full advantage has been taken 
of the favourable alteration in the conditions of output and: 
load factor. We are happy in being able to record a material . 
diminution in all the items of expenditure, notwithstanding 
the fact that the 1898 costs were already most satisfactory. 
At present the results are so uniformly excellent that we are 
unable to single out one feature from the rest as calling for 
special commendation. А. 

With a total revenue from all sources of no more than 
about 3d. per unit, the ratio of costs to revenue of only 42:9 
per cent. and a working profit of £41,586, representing 0:11 
per cent. on the mean capital, are most excellent results in 
every Way. | 


Bradford Municipal Electric Supply Works. 


Although the proportionate increase of the traction load at 
Bradford was nothing like so large as at Liverpool, yet both 
the output and the load factor of 1899 at the former place 
made an advance but little less striking than in the first 
undertaking noticed in our comments, while the financial 
results are even better. 


Comparing the position of the Bradford undertaking in 1899 
with that in 1898, it will be noticed from our figures that the 
total equivalent lamp connections had increased from 94,256 
8 c.p. lamps to 182,681, or by no less than 40°7 percent. The 
output also shows the splendid advance of 70:2 per cent. As 
a result of the large increase in the motor and traction load 
on the station, the load factor has been greatly benefited, 
having risen from 10:2 per cent. to 13/7. per cent. In 1893 
the output sold for traction was 202,019 units or 14:2 per 
cent. of the total sold, while the output to the public lamps 
was 82,291 units, representing 2:27 per cent. of the total. 
In 1899 the tramways supply was 618,282 units, being 25:6 
per cent. of the total output; the motor load called for а 
supply of 468,680 units, or 19:2 per cent., and the public 
lamps for 59,004 units, or 2:44 per cent. of the total. 


As in the case of the Liverpool undertaking, the effect on 
the costa of the large increase in the output and load factor 
has not been missed. The excellent total costs figure of 
(1:614. per unit) of 1898 has fallen to 1:18d., and not only has 
the total revenue also been reduced to 2'9d. per unit, but the 
working profit has increased. 

The costs column shows that all the chief items of expen- 
diture have diminished excepting the fuel charge. The slight 
increase in this department was to be expected, in view of the 
low figure of the previous year, and of the coal prices during 
the period. Nevertheless this item, and indeed all the other 
items of works costs, including the management of property 
charges, present figures well below the average of previous 
practice, even considering the order of the output and the 


favourable logd factor. | А 


THE ELECTRICIAN, JUNE 22, 1900. 


LIVERPOOL. 


Rr Worked p^] eie E ine pon Corporation. 


00 CD ОНЕР amn umn GP eum em 1 


| з Акмын of ens + os oan ose om socom em em om ces em ec | Continuous-current 2 and 5.w, with batteries. 
C. ief Engineer ———— mmm —— ^ 99 008 008 oa DES эче oan pan 0 as A. B. Holmes. 
YEAR ENDED DEC. 31,1898. | DEC. 31, 1899. 
QUANTITIES— 


Units generated me ee ee ee — — — — — 
2,915,695 


» sold for public lighting, Ko. =» — == == —... 219,492 201,574 


— — 


a . 
UNITS SOLD PER 8 C.P. LAMP CAPACITY . — e — = 
Maximum supply demande 444 


195 259 
5,633 kilowatts 5,160 kilowatts ! 


BRADFORD. 


Bradford Corporation. 
September, 1889. | 

-w. with batteries on one side only, other side 
| A. H. Gibbings. [thro' motor generator. 


1 DEC.31,1898. DEC. 31, 1899. 


1,568,459 2,858,841 
1,419,306 2,416,130 
1,587,015 2,591,125! 
52,291 59,004 
43,569 287,794 
242 


164 
1,589 kilowatts 
20 arc 11 glow 
850 


2,010 kilowatts 
51 are 12 ined. 


Number of public lamps. 137 are 142 arc 
aalen 2,279 2,842 
Connections to mains in 8-c.p. lamp 184,648 251,952 
CAPACITY OF PLANT IN 8-C.P. LAMPS . WW. 149,600 221,000 
CAPACITY OF PLANT IN KILOWATTS .. — = 4.790 7,090 
|Per kilowatt | Per kilowatt |} 
OAPITAL— DL | capacity. | Total. | capacity. | 
Share — ————— — — — — 
Loan (ineludi benture charges) | — — — = 
— (TOTAL) 2222255. 556.000 | £116 £350,000 249 4 
Loan (including Debenture charges) — -= ewes | 556,000 116 550,000 49:4 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — =a —. m 
00 T — — ia 
Share (uncalled)) mom cm ode 66000 == 
Loan (including Debentures) -æ ma mæ e n — eee eee eee — — 
rr — ean San poe — — — — 
RESERVE OR SINKING Tun 38,255* 7:99 55,069" 118 
e - eni oun tm 25m 17,376 3'63 23,720 | 335 
eee ee umet pis PON uie it ds 591,587 ° 123 769,583* | 109 
Lands and buildings —..— == == == -++ == noté sb ae — = © 4 
EEE А — = 
Mains 9 AT — — — w 
Miscellaneous — SUD GOD эш GED oan cu оо» — — - — 
BALANCE OF CAPITAL ДИОР oom us cin DN n ioo E Cas Es 35.587 4 = 7:43 = 419,589“ = 59:2 
REVENUE— | Total. Per unit sold. Total, Per unit sold 
— ä ———| 257,987 | 47734. | £72,696 3 0444. 
GCC 51,003* 4°200d. 67,016° 2'8064. 
10 ПОБИО Ө A ˙— Cop ey apad зы — 1.319 0:109d. 1,687 0°071d. 
" publie ПОЕМ. эсле po om cmm ones cen os 2,631 0:2174. 1,925 0:081d. 
* a 2,8647 0°236d. 2,068 0:0874. 
» miscellaneous sources = 170 0°014d. - — 
EXPENDITURE OUT OF RBVRN UB 
a ͤ ͤ ͤ̃⅛᷑—uù——— DUUM ee ED i» | £21,575 1776d. | £31,161 13054. 
. T 14,180 1'168d. 21,813 09144. | 
Generation of electricity ....— se son ou om sas oan — оо 11,810 O97 2d, 18,343 0°7694. | 
Fuel (including cartage, &c.) ET cale РИ ра 8 5,855 04834. 10,116 O Ad. 
Oil, waste, water, stores = 1,262 0`1044. 1,656 0:0591. 
L . 0˙253d. 4.542 0:1904d. 
Repairs and maintenance at station „= „s s= se == == 1,611 0'133d. 2,048 0:864. 
Distribution of electricity „e.o nan LLLI. 2,370 Od. 9,440 01454. 
NE IE EEO ERRER TETTE 1,506 0:1084. 1,571 0:0574. 
Repairs, renewals of mains, &c, „e --. 1,064 0-C88d. 2,099 0:288а. 
% ͤ ATT — -- — -- 
. 3 ³˙ жолынан 8 — — — 
| MOVE сынгыс seo ned adum Cha ey cor дауына каз д — = = сае 
MANAGEMENT AND PROPERTY CHARGEBS.............. 7,395 0 609d. 9,318 0:3921. 
ee ДИЕ SA ыыы зн -— — — — 
MN MUNERE, GINE дна sod ash olt Gas vad cen ын 4 sabe tnb Sax Sep ai: 2,064 0: 1704. , 878 O 121d. 
— A Ä Pao DR bot nok Gor Sao ER TSS 5,331 Od. 6,470 2714. 
HERE (cesse bias vole Rips es ³ 5,764 0:5104d. 4,947 0:207d. 
% ISE E Ges ox vus dem den vas edv iin am 406 0`0554. 595 0:0174. 
Establishment charge san san san sos sen 613 0'C50d. 448 0:0191. 
CV ОЕК ИРА 549: 0°045d, 679P 0:0284. 
% to mean % to mean 
FINANCIAL RESULTS— Total. cap.exp'nded Total. A cap.exp'ndeó 
WORKING PROFIT FOR YEAR ............. 2. .— | £36,412 654% | £41,536 6117 
Sum carried to Depreciation Fund .....-.—.—.-. 4000 | 07185 5,206 077657; 
Bum carried to Reserve or Sinking Fund .........| 12,890 2:517; 17,722 261° 
Net interest on loans (incl. Debenture charges) .. 15,086 2:35% 18,582 27757, 
BALANCE FROM LAST AHT... . 2,014 0:361% 1555 0:229 7; 
BALANCE AVAILABLE FOR DISTRIBUTION, . 2,555“ 04587; 1.000 [ 01477 


B, 040800086 = ө ®® соо ооо о Фо OS OGD 0090000000 GD 008 009 0605 ово 


Defoit | 
ORDINARY DIVIDEND ra... 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity eem 

iture per p capacity .........cen oa oas senses 
REVENUE PER 8-0.Р. LAMP CAPACITY „a.u. a oa oam oae 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 


i Price charged for lighting, per unit 9090099090009 оар олю oan oam 4d. 
Price for powet, /// A * : ы 
Price charged for public lighting .............—...— 3d. per unit. 2d. per unit 


' LIVERPOOL—BEMARKS.—a Of which 104,815 units were supplied tothe tramways at Id. per unit. b Includes 
£15,006 bal ar ce of renewals fund account. c Separate items not availalie as the concern was purchased in 1206 
for £400,000 in addition to £36,474 being capital spent by the company but not included in the share capital. 
d Over-expended. e Includes £437 from tramways. / Being £21,518 from sales and re leas £15,954 woges 
and material. g Includes £356 to insurance and £198 certification of meters. A After deducting £5,895, coat of 
changing pressure of supply. Out of this £2.555, £1,000 is contributed to tbe City fund. i After Ар 1, 1899, 
the charge was 4d. per unit. j After April 1, 1599, the charge for power was from 2d. to Id., and for public 
lighting 2d. per unit. & Includes 1,553,725 units sold fortramways. | Being maximum supply giren at Chriatmas, 
m On maximum demand system 2d. for fint 8,000 unita per quarter and ld, per unit in excess thereof. For 
tramway supply the charge is 09d. per по, n Includes £19,521 balance of renewals fund account. o Includes 
47,862 irom tramwsys for energy supplied, p Includes £355 to insurance and £122 certification of meters. 

Contributed to the City fund, | е 


1075 — 
94.255 132,631 
86,600 99,700 
2.769 3,189 — 
| il Per kil , 
Total, (Capacity. | Tota | paci 
£165,194 £597  1£218,381 £635 
165,194 597 218.381 | 685 
163,571 591 203,323 63'8 
160,787 581 199,787 62:6 
4,407 1:59 18,594 5'83 
4,407 159 | 13594 583 
17,920 6°47 21.770 6°83 
2.392 0:864 5.358 168 
166.976 ° 603 206,239 646 
27,861 101 31,030 973 
56,186 ° 20:5 69,3949 21:8 
73,157 26:4 85.839 26:9 
9.772 3:55 19,967 6:26 
- 8,406" - 1'23 — 2.916" | 0°914 
Total. Per unit sold Total, | Per unit sold, 
£22,204 3 751d. | £29,206 2 903d. 
21,299 86051, 28,133 2795d. 
641 0:108d 839 0°083d, 
ay MN 234 0:02 5d. 
106 0:0184. = —. 
159 0-0274. = = 
£9,525 | 16104. | £11,866 | 11804. 
5,301 0:896d 8236 | 0820d 
4,60 4 | 0772944 7,994 | 07? ?9d. 
1.932 0:327d 35.579 0`556а 
461 0:0784 640 0:064d 
1.552 02544 2.003 0:1394 
739 0:125d. 1.112 0-111d 
/79 00814. 649 0*065d. 
263 0-0454. 296 0:0294. 
216 (037d. 353 | 0°0554а. 
128 O02 2d, 53 002254. 
| 128 0-0224 253 | 000250. 
4994 | 07144 3629 | 03614. 
1,142 01934. 928 Od. 
3,082 05214. 2,701 Od. 
1.025 0:1734. 1.164 0:116d. 
142 0:024d 181 0:0184. 
459 0:078d 693 0-0594. 
1,456 0:246d 660^ 0:066d. 
Total D эсу Total. | 1 
E12 678 8:297; | £17,339 9°30% 
3,249 212% 1 3,816 2:057.) 
4,750 3:097; 6,747 362% 5 
3,350 219% 5 4,875 2617) 
9,425 61677 | 10,327 554% 
10,327 6157 11,641 69477 
42:9 7 
£3. 83. 10d. £3. 143. 51. 
£8. Os. 5d. £9. 38. 2d. 
23, 24d. 21. 44d. 
Ds. lid. 58. 104d. 
4S, 84d. 48. 410. 
444.7 444.7 
23d. to 1d./ 24d. to 1d./ 


BRADFORD —REMARKS.— а Includes 202,019 units for 
tramways. b After deducting depreciation on machinery 
and mains. c Includes £1,174 to public lamps Over- 
expended. e Includes £669 to incandescent lamps foc 
free supplies, £89 to intu ance. and £608 to bank Interest 
and commission. / Subject to ?j per cent. discount 
within two months. g Includes £2,032 on public lamps. 
h Includes £257 on lamps, £279 bank commission, and 
£124 insurance charges. : Includes 1,275,214 units for 
private lighting, 463,630 units for motive power, and 
618,282 ünite for tramways. j Per cent. to mean capital 
less depreciation, 
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AMERICAN ENGINEERING COMPETITION. 


“An Englishman visiting the United States at the present time can 
hardly fail to be impreesed by his own countrymen’s want of knowledge of 
the growing manufacturing industries of America and the indifference 
displayed by British manufacturers towards the increased rivalry to which 
they may any day be subjected from across the Atlantio—a rivalry which 
will surely come as soon as the present exceesive home demand in America 
slackens.”’ 

Thus recently commenced a series of articles in The Times, 
from the pen of а special correspondent who had spent much 
time in the United States in investigating the local conditions 
which have created a formidable and increasing competition 
with the home and foreign engineering industry of the United 
Kingdom. The attitude of British engineers and engineering 
manufacturera towards this competition is diversified. Some 
deny its existence to any large extent; others belittle its 
significance, while admitting that much American engineering 
plant is sold in this country; some regard it as the inevitable 
decline in the industry of Britain; others view it without 
alarm, and predict that the depression in British engineering 
enterprise will prove but transitory. It is important, when 
seriously approaching this question, to have regard to its 
three main aspects—viz., the fact of the competition, 
its significance, and its remedy as regards the retention and 
recovery of British industrial prestige. Intelligent electrical 
engineers—those who are watching, for example, the 
development of electric traction in this country—should need 
no more proof than their own observation affords, as to the 
fact of the alleged serious competition with British manu- 
facturers. Should any reader require additional evidence 
we commend him to the series of articles in The Times. 
With regard to the significance of the competition, there 
probably is room for greater latitude of opinion with respect 
to its actual existence. Nevertheless, we think that there 
are strong indications that the American invasion of the 
British machinery market will make it more and more 
difficult for the home manufacturer to hold his ground. 
Attention, in this connection, should be paid to the pertinent 
remark which closes the above quotation from Zhe Times. 
Should a time arrive when the American home demand in, 
say, electrical plant shall have perceptibly slackened, the 
huge momentum of their manufacturing business can hardly 
fail to be directed against British industry, even at lower 
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prices than at present. Doubtless a healthier reaction would 
follow, and British manufacturers, having lost heavily in the 
псе, would put their shoulders to the wheel, and make up 
br lost time. But it would be far better to take time by the 
iprelock, and see to it they never slackened nor lost an inch. 

The remedy for the existing state of affairs, therefore, 
presses for consideration. We thoroughly endorse the remark 
of the writer in The Times, that ‘‘in spite of distance, and in 
spite of ancient prestige, we shall be beaten unless some of us 
yake up to the fact that obsolete appliances, old, slow methods, 
and the carelessness of customers needs must give place to 
something more businesslike and more intelligent.” The 
remedy, in the firat instance, is for the leaders of our engineer- 
ing iadastry to travel and see what is bain z done abroad; next, 
for them to ascertain truly aud without bias or prejudice the 
comparative merits of what they see ; and lastly, for them to 
bring their methods and plant up to the standard of the best 
practice possible. It requires a belief in the possibility of 
foreign industrial superiority to induce them to travel; во, 
many of them stay at home. 16 requires courage and fore- 
tight to scrap costly existing plant and erect more costly and 
newer plant; so, many of them plod on in the old, old 
way of their forefathers. They bury their heads ostrich-like 
in the sand, and willingly are ignorant of the storm 
that must overwhelm them. Fortunately, not all of our 
British leaders of engineering industry are thus foolishly- 
minded. There are some who are willing to recognise 
what in American methods is superior to our own. These, 
too, instead of regarding this superiority as an evidence of 
British degeneration, are actively endeavouring to assimilate 
these improvements to British soil and circumstance. An 
excellent example of this is afforded in the organisation of 
the English Electric Manufacturing Co., whose works at 
Preston have been started during the past week. Here 
British capital and, largely, British labour have been 
combined with American technical skill and organising 
ability to produce a group of workshops which strike 
the keynote of the newer electrical manufacturing 
engineering in this country. Our readers will find an 
illustrated and detailed description of these works in our 
present issue ; and we venture to think that the impression 
fhey will derive from its perusal will not greatly differ from 
ihat of the large gathering of visitors at the works last 
week, namely, that the harmonious blend of American 
skill and experience with British financial enterprise on 
British soil is a real and effective solution of the problem of 
American engineering competition. 


MUNICIPAL ELECTRICAL ASSOCIATION. 


Wednesday, June 20th. 


The fifth annual Convention of the Municipal Electrical 
Asssociation was inaugurated on Wednesday last at the 
Technical College, Huddersfield, under the presidency of 
Mr. A. B. Mountain, the Corporation electrical engineer at 
that town. There was a large and representative assembly 
of municipal electrical engineers and chairmen of electricity 
committees, besides a good sprinkling of visitors. The 
proceedings commenced at 10 a.m. with an address of 
weleome by the Mayor of Huddersfield, Mr. Alderman Helli- 
well, after which the Associates’ prize was presented to Messrs. 
J. В. P. Lunn and P. 8. Thompson. Mr. A. B. Mountain 
then read his presidential address, which we reprint on another 
page and comment on in our editorial columns. 

The business for the morning included two Papers on 
„Means for Stimulating the Demand for Electrical Energy, 
by Ald. W. Potter, of Taunton, and Mr. H. C. Bishop, of 
Wigan. At the close of a long debate on these Papers a brief 


hour was devoted to the reading and discussion on two Papers 
on “ Electricity Works for Small Towns,” by Mr. C. B. Vesey 
Brown of Lincoln, and Mr. G. M. Harris of Bray. The 
debate on the first batch of Papers was opened by Mr Faraday 
Proctor, of Bristol, who criticised several of the popular means: 
for stimulating demand. He considered that the usual system of 
so-called free-wiring is on a wrong basis, as it tends to dis- 
courage the long-hour consumer. Public lighting charges, he 
considered, ought to be divided into two distinct items—the 
charge for the energy consumed, and the charge for 
maintenance. Only in this way could a fair comparison be 
made with other charges. Messrs. Wilmshurst, Nisbett, 
Newington, Edgcome and Chamen, besides several chairmen of 
committees, joined in the discussion, and expressed a great 
diversity of opinions on the questions of free-wiring and 
kindred matters affecting stimulation of supply. Mr. Newington 
denied that in Edinburgh they were in need of stimulants ; 
and several other speakers testified to the difficulty in coping 
with the rapidly-growing demand for current. We shall give 
@ report on this discussion in our next issue. The remaining 
two Papers were taken less seriously, partly owing to lack of 
time. We hope to publish a full report of the joint discussion 
on these two Papers in an early issue, 

In the afternoon, after luncheon in the Town Hall, the 
Association divided into a number of parties and paid visits 
to electrical and other works in the neighbourhood and at 
Bradford. In the evening the Association was entertained at 
dinner by Mr. Joseph Hopkinson in the Town Hall. 

(To be concluded.) 


FREE WIRING. 


BY E. E. HOADLEY. 
(City Electrical Engineer, Worcester.) 


In a great many places in England there are stations that 
have been in operation for five or six years, and are now 
getting into that condition in which their maximum load or 
their lamp connection does not increase so quickly as it did in 
the first two or three years of their existence; in other words, 
the chief public buildings, business premises, hotels and those 
private houses whose occupiers can well afford to pay for 
their installations are already taking a supply, and some 
inducement is necessary in order to get the smaller shopkeeper 
and occupiers of the smaller houses to use electricity. Тһе 
chief obstacle to its use by this class of people is undoubtedly 
the large amount of money which must be spent to cover the 
first cost of wiring and fitting up their premises, premises of 
which, in many cases, they are only quarterly tenants. 

That it was desirable to assist this class of consumer was 
recognised some years ago, and for this purpose (among 
others) the National Free Wiring Co. was formed, This 
company has started operations in a great many towns in this 
country, and by its efforts a very large number of consumers 
have been connected to the mains by the various companies 
and municipalities ; consumers who in all probability would 
not otherwise have become users of electricity. Here in 
Worcester the Free Wiring Company started in 1898, but 
owing to various causes has not met with as much success 
as elsewhere ; in 1898 only 18 consumers were obtained by the 
company, in 1899, 17; and this year down to the present date, 
when the company’s connection with Worcester ceased, nine. 

These results can only be looked upon as disappointing ; 
investigation and inquiry from consumers have elicited the 
following as the probable causes. The business was worked in 
conjunction with another town in which the supply was just 
being started, and where customers were plentiful; for this 
reason business in Worcester did not receive that amount of 
* push "' which was necessary if many consumers were to be 
obtained. Consumers complain that the clauses in the agree- 
ment relating to purchase of the installation are unnecessarily 
harsh, and that the extra charge of ld. per unit on all 
electricity consumed is practically an addition of 25 per cent. 
to their electricity bills, and in the case of publicans is even 
more, being very nearly 30 per cent. 

Last autumn the Free Wiring Company gave the Corpora- 
tion notice that, in order to make things pay in Worcester 
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they would be unable to wire bedrooms, &c., on the free 
wiring system, and could only wire them if they were paid 
eash for such lights, and asked to be allowed to amend their 
agreement to that effect. To this the Corporation would not 
agree, as the larger proportion of the free-wired consumers 
were drawn from the occupiers of private houses, and tke 
system would not be of much benefit to these unless a 
man could have his bedrooms wired. To this action of the 
Corporation the Free Wiring Company replied by giving 
the necessary six months' notice to terminate their agreement. 

At tbis stage, as [ was convinced of the benefit of helping 
& consumer to wire his premises, I induced my committee to 
go in for a scheme of free wiring for themselves. A scheme 
was prepared by the town clerk and myself, approved by the 
Council, and, as considerable doubt was expressed as to 
whether the Local Government Board would grant a loan for 
guch a purpose, а letter was written to the Local Government 
Board asking if they would entertain an application for a 
loan for free wiring. The Board replied that they were 
prepared to consider such an application, but if they did 
grant a loan it would have to be repaid in ten years. After 
this reply, application is now being made for a loan of £1,000 
for free wiring purposes in the City of Worcester. 

In the scheme get out below, the chief points that were 
kept in view were: (1) To make it as cheap and attractive as 
possible to the consumer ; (2) To allow the consumer to pay 
for the installation in almost any way that suited him best; 
(3) Not to interfere in any way with the trade of the local 
contractors, but to further the putting in of good work and 
well-designed accessories; (4) In cases where the consumer 
only hires the installation, to charge him a rent calculated at 
& certain sum per lamp installed, and not to add a certain 
sum to his electricity bill for every unit of electricity consumed. 
That there is a good deal to be said for and against each method 
T am well aware, but an experience of both methods has led me 
to believe that the charge per lamp installed is the better way. 
The chief objection to this is that it is possible that a trades- 
man may only instal lamps in his window or shop where he 
uses them but a very little time per day, and may not instal 
them in dark passages, &c., where he will use them many 
hours per day. This objection, however, will in some measure 
be overcome, as each installation will be planned, &c., by an 
official of the Corporation electricity department, who will 
advise the consumer how to use his lamps to the best advan- 
tage. By the other method the best customers of the Elec- 
tricity Works are penalised most, and many people who would 
be profitable consumers from the works’ point of view, i. e., 
would use a large number of units per lamp installed, are 
deterred from having their premises wired. | 

Below are copies of the circular that will be sent to probable 
customers and of the agreement they will be required to enter 
into :— | : 

CITY OF WORCESTER. 
WING Private HOUSES, &c, 


The City Council being desirous of extending the use of electric light, 

and especially of enabling those citizens who do not livein their own houses 
to enjoy the advantages derivable from ita use, has decided to undertake 
the wiring of private houses, &c., and the installation of the electric light 
therein. The Council does not propose to carry out the work by means 
of its own staff in the electricity department, but to entrust it to some of 
the local wiring contractors, who can be safely trusted to give satisfaction. 
The mode of proceeding, and the terms on which the Council will undertake 
the work, will be somewhat as follow :— 
. Any citizen desiring an installation of electric light in his house, shop, 
&c., can obtain from the electricity department a form of application. 
This must be filled up, signed, and forwarded to the electrical engineer. 
The premises will then be inspected, and the applicant's views ascertained; 
and the electrical engineer will prepare a specification of the work and an 
estimate cf its cost. For this service the applicant will be charged a fee at 
the rate of 10s. for the first £5 or part thereof ; 103. for the second £5 or 
pert thereof; and 10s. for every subsequent £10 or part of £10 of the 
epgineer’s estimate. ES ' 

It may here be mentioned that the Council's installation will only 
include plain fittings, but the applicant can substitute any more expensive 
fittings he likes at his own expense; or, by special arrangement, the extra 
cost can be liquidated by a small increase in the instalments of purchase 
money or rent, as the case may | 

The specification having been prepared, the Council will proceed to obtain 
tenders from local wiring contractors to carry out the work. The tendera 
wil be submitted for the applicant's consideration. He may, at this 
stage, abandon the proposal to instal the light if the lowest tender is much 
in excess of the electrical engineer's estimate, Assuming, however, that 


the applicant decides to proceed, the Council will accept one of the tenders, 
and the applicant must decide whether he will purchase or rent the 
installation. To enable the applicant to decide, the following terms for a 
purchase or a rental have been approved by the Council. i 


1. Purchasing the Installation.— The purchase may be on either of the 
following methods: (a) By one payment in cash, including the sum to be 
certified by the electrical engineer as payable to the wiring contractor, 
and the Council's fee for the specification. This method avoids all com- 
plications and needs no consent on the part of the owner of the property if 
the applicant is only a tenant. (b) By deferred payments. The applicant 
will be required to pay down one-tenth of the cost of the installation, t.e., 
the amount certified to be due to the wiring contractor and the Council's 
fee for the specification, a& soon as the electrical engineer gives his 
certificate of completion of the installation, and the balance can, at the 
applicant's option, be spread over three, five or seven years, and be paid 
by 12, 20 or 28 quarterly instalments, including interest at 4 per cent. on 
the amount for the time being remaining unpeid. 

It need hardly be explained that until payment of all the instalments 
the installation will remain the Council’s property, and that the consent of 
the owner of the premises is essential to this arrangement. A statement 
is appended (see Schedule A on page 527) showing what an applicant would 
pay on this method for an installation costing £20 where the payments are 
spread over five years. , 


2, Renting the Installation. Under this method, the applicant must pay 
to th: Council the annual sum of 1s. 3d. for every lamp installed in his 
premises, but where two or more lampe are fitted to one point the annual 
charge for one will be 1s. 3d. and for each of the others 6d. per year. The 
applicant must in addition, of course, pay the charge for the electricity he 
consumes ; and the installation will remain the property of the Council. If 
the applicant prefers to instal expensive fittings at his own expense, the 
Council will allow the sums mentioned іп the list set out in Schedule B. 
The consent of the owner is essential to this arrangement also. An 
applicant who commences to pay for an installation on the rental basis will 
be permitted to purchase the installation at the end of any year, on terms 
to be specially arranged. a8 

Whether the applicant decides to pay for the installation by deferred 
payments, or to rent it, the following conditions will apply :— 

(1) The Corporation will guarantee the efficient working of the installa- 
tion (except in case of accident, wilful damage, or the occurrence of fire, 
storm, or tempest) for 12 months from the electrical engineer's certificate 
of its due completion ; but the Council is not to be liable to replace any 
worn-out or defective lamps. | 

(2) The owner of the property must be а party tothe arrangement, and 
sign the Council's form of agreement. 

(3) The Council will render to tbe applicant quarterly a statement of the 
amount due from him up to the preceding quarter day. 

(4) The applicant must eign the Council's form of agreement providing 
for the observance of the terme herein mentioned, and such other terms as 
the Council bas found necessary. | 

N.B.—Forms of the agreements referred to can be obtained at the 
Electrical Engineer's Office, Guildhall, Worcester. The electrical engineer 
will superintend the execution of the work by the contractor whose tender 
is accepted, but the Council makes no charge for this supervision.. 


AGREEMENT. 


AN AGREEMENT made the ............ day of 
еер Worcester (herinafter called “the Consumer), of the 
firat part ............ no) шу . (hereinafter called “ the Landlord ") of the 
second part, and Тнв Mayor, ALDERMEN, AND CITIZENS OF THE CITY OF 
WORCESTER (hereinafter called “the Corporation ") by ............. their 
electrical engineer of the third part, WHEREAS the landlord is owner of 
the house known as situate alt. Worcester, and the con- 
sumer is the tenant thereof, AND WHEREAS the consumer and the landlord 
are desirous of baving the said house installed with the electric light, and 
have applied to the Corporation to wire the said house, which they have 
agreed to do, subject to the following terms and conditions. Now IT 1s 
HEREBY MUTUALLY AGREED as follows :— 

‘The Corporation will wire the said house for electric light, with fittings 
and the first set of lamps complete, for............ lights in accordance with 
the terms of the specification deposited at the electricity department of 
the Corporation. The consumer need not take the fittings allowed him by 
the specification, but he may, if he prefers it, provide his own, subject to 
the'r being paesed by the electrical engineer for the time being of the 
Co'poration (hereinafter called the electrical engineer), before they are 
used in the installation ; and in that case the Corporation will make the 
consumer allowances according to the prices specified in the schedule to 
this agreement, to be deducted from the consumer's payments hereunder. 
The cost of the installation shall be such sum as the electrical engineer 
shall certify to bave been the cost thereof, and shall include the electrical 
engineer's fee for preparing the specification, and supervising the 
execition of the work. Such cost is hereinafter referred to as “the 
cost of the installation." All the fittings except such, if any, as are 
provided as aforesaid by the consumer, shall remain the property of the 
Corporation. = - 

The consumer will pay to the Corporation so long as he occupies the said 
house the sum of 18. 5d. per annum for each of the said lights, and a similar 
sum for each further light which may hereaíter be installed in the eaid 
house ; but where two or more lights are fitted to one point the annual 
payment for each light after the first shall be 6d. Such payments shall be 
made quarterly—-on January Ist, April lst, July Ist, and October lst in 
every year—the first payment or a proportion thereof to be made on the 
first of the said days which follows the completion of the original installation. 
The consumer will, in addition, pay the Corporation's charge for electric 
current, and will abide by the conditions upon which the Corporation now 
supply, or may hereafter supply current to ordinary consumers. ‘Lhe 
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eonsumer will also obeerve and abide by any rules and regulations made by 
the Board of Trade or other competent authority, and the passing by 
Parliament of any Act incopsistent with this agreement or any pert 
thereof shall not, unless expressly so provided, invalidate this agreement, 
but the same sball continue in force so far as its visions remain 
unaffected, unless the Corporation consent in writing to its termination. 

The consumer will keep and maintain all the fittings in tbe said bouse, 
whether provided by the Corporation or the consumer, and the whole 
installation, in good order and condition. The consumer will, on ceasing 
bis occupation of the said house, leave the installation in good order and 
condition, and hand over to the Corporation all their fittings in the said 
house, complete and in good repair and condition as aforesaid. 

The Corporation thall have power, on giving 24 hours' notice, and at 
reas nable times, by the electrical engineer or otber properly authorised 
official, and with or without workmen or others, to enter the said house to 
view tte state of repair and condition of the fittings whether provided by 
the Corporation or the consumer, and of the installation ; and of all 
defects and wants of reparation then and there found in such fittings or 
installation, te give or leave on the premises notice in writing to the 
consumer, and he will within the space of three weeks after such notice or 
ener if required, repair and make good the pame. If the consumer shall 
make default in repairing and making good any of the raid defects of 
which notice in writing has been given as aforesaid, the Corporation may 
enter on the said house and repair the same at the consumer's expense, 
and the expenses of such repairs as certified by the electrical engineer, 
whose certificate shall be final. shall be peid by tbe consumer to the 
Corporation and shall be a debt due from him to them. 

The landlord or the consumer may purchase the installation on either of 
the following terms :— - 

(a) By paying to the Corporation the cost of the irstallation in ch; or 

(6) By paying to the Corporation in cash one equal tenth part of the 
coat of the installation, and the balance of such cost by equal quarterly 
instalments extending over years from the date of the first 
payment, and with each instalment interest at 4 per cent. per annum on 
the amount for the time being remaining unpeid. | 

Whichever method of purchase is adopted the annual payment of 1s. 3d. 
fer light or 6d. per light, as the case may be, must be paid up to the date 
on which the whole cost of the installation, or the first instalment. thereof, 
as the cage may be, is actually paid to the Corporation. Upon payment to 
the Corporation of the whole cost of the installation, with interest where 
payable, and all charges for electric cutrent supplied to the house, the 
installation shali become the property of the landlord or consumer 
Who pays for tbe same. 

In case the consumer elects to purchase the installation and after pay- 
ment of one or more instalments of the purcbase money, ceases to occupy 
the houee, he shall be liable to pay a proportion of the current quarterly 
instalment, with interest, up to the date of his so ceasing to occupy ; but 
he may, with the landlord's consent, obtain and deliver to the Corporation 
a duly stamped agreement, signed by the person to whom the landlord may 
let the said house in immediate succession to the consumer, agreeing in such 
manner as the Corporation require, to carry out the consumer's obligations 
under this ment ; and in such event, the said incoming tenant sball 
be entitled to the advantages and be subject to the liabilities of the 
consumer under this agreement. While either landlord or consumer is 
purchasing the installation, all the clauses of this agreement shall continue 
in operation, but the due and punctual payment of the instalments of 
purchase money shall be deemed to be instead of the payment of the said 
yearly pay ment of 1s. 3d. per light, or 6d. per light, as the case may be. 

Any notice, demand, or other writing to be served under this agreement 
thall be deemed to be duly served on the consumer when the eame has 
been left at his usual or last known place of abode, and on the Corporation 
when the same bas been left at the office of the electrical engineer. In 
case any of the conditions herein contained shall not be obeerved by the 
consumer, or a receiving order shall be made in respect of the estate 
of the consumer, or the consumer shall compound with his creditors or 
execute an assignment of his effects for the benefit of his creditors, or the 
consumer shall commit or suffer any act of, or take any proceeding having 
effects or results similar to bankruptcy ; or the eaid wires or fittings of the 
Corporation, or any portion thereof, shall be seized or taken in execution 
(or shall be attempted so to be) under any process of any Court, then and 
in any of such cases the whole cost of the irstallation, where the consumer 
is paying an annual sum per light, and in every other case the whole of the 
balance of such cost, after deducting any instalments of the purchase 
money which have been paid, shall immediately become dueand payable to 
the Corporation. | 
_ In case any payment to be made to the Corporation under this agreement 
is more than 14 days in arrear, the Corporation may, if they please, and 
Without losing their right to sue for the raid unpaid payment, enter the 
taid house and remove the installation and all their fittings, and any 
damage unavoidably caused thereby to the said house, which the Corpora- 
tion are hereby bound topay to thelandlord, may be also recovered by them 
irom the consumer. Іп case the occupier of the house for the time being 
13 not a consumer of еіесігісіќу supplied by the Corporation, the Corpora- 
Чоп may, if they please, enter the said house and remove the installation 
and all their fittings, making good any damage unavoidably caused thereby 
to the said house. 

The landlord agrees to such of the above provisions as affect his rights, 
and he aleo agrees not to disturb the said installation without the leave of 

de Corporation in writing, wbich shall not be unreasonably withheld, or to 
distrain upon the said fttings, and furtber that he will permit their 
removal by the Corporation at any time subject to the terms of this agree- 
ment, the Corporation making good any damage caused thereby to the said 
house. Nothing in this agreement shall in any way affect the powers, 

hts, or remedies of the Corporation as the local authority under the 
еспе Lighting Acts, 1€82 avd 1888, or any order or regulations made 


thereunder, with respect to the said wires and fittings, but the said powers, 
rights, and remedies sball be and remain exercisable by the Corporation in 
every respect as if this sgreement bad not been entered into, 


THE SCHEDULE REFERRED TO. 


Ceiling rose ...... F JFF ГТГ Г т 
Flexible cord .......... eee eer nre ee ese AE аи UIS. 
Өш. opal shade сена —————— — E esus. ба, 
Lampholder .......... „ n "DD 
[This ів to ke signed by the consumer, landlord and electrical engineer]. 


ScHED ULB A TO CIRCULAR. 


Approximate cost of an installation of 25 16 c.p. lamps, to be repaid by 
20 equal quarterly payments, with interest at 4 per cent. on balance 


Average cost ............ £20 0 0 
Specification, & . 1 0 0 
Tot! ..21 0 0 | Payments. 
107 on completion... 2 2 0 £ ad. 
í 18 18 0 ғ. а... 2 2 0 
Ist ycar.—lat quarter 0 18 11 Interest 5 9 .. 1 2 8 
1719 1 
2ud „ 0 18 11 u- ST .„ ЪЪ 2 6 
17 0 2 
órd „ 0 18 11 „ 3 5 . 1 2 4 
16 1 3 | | 
Ah „ 0 18 11 „ 3 3 — 1 2 2 
15 2 4 
2nd year. —1st " 0 18 11 T 5.0 ..1 111 
: 14 3 5 
2nd „ 0 18 11 » 210... 1 1 9 
13 4 6 
Ird „ 0 18 11 „ 2 8 1 1 7 
12 5 7 
ah „ 01811 „ 26 1 1 5 
11 6 8 
Srdyc:r.—let — „ 0 18 11 „ 2 3 1 1 2 
10 7 9 
2ud „ 0 18 11 seu 110 
9 8 10 
ord, 0 18 11 үз 111 1 010 
8 911 
ach „ 0 18 11 „ 18 107 
71 0 
4th gcar.—lt „ 0 18 11 5 16...10 8 
612 1 
aud „ 0 1811 „ 1 4 1 0 3 
5 13 2 
31d 5„ 01811 „ 12 101 
4h „. 0 18 11 „ 0 11 0 19 10 
315 4 
bth ycar.— Ist „ 0 18 10 Уз 0 9 019 7 
216 6 
2nd „ 0 18 10 » 07 019 5 
]17 8 
за „ 0 18 10 j 0 5 019 3 
0 18 10 
Qh „ 0 18 10 „ 02 019 0 
£119 9 £2219 9 
SCHEDULE B. 


The following allowances will be made where a consumer des ii es more 
expensive fittings. 

Ceiling rose. .... Le, din. opal shade 

Flexible cord 34. | Lampholder ..................-. . le 


N.B.—The Council reserves the right to withdraw or modify the fcre- 
going scheme at any time, or to cecline to act under it in any particular case. 

In conclusion I should like to express my thanks to the 
town clerk of Worcester (Mr. Samuel Southall), and to 
Mr. С. D. Taite , borough electrical engineer of Soutbport, for 
their kindness and helpin the preparation of this scheme. 
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С A FRICTIONLESS MOTOR METER.* 
BY 8, EVERSHED, 
(Continued from page 285.) 


Description of Frictionless Meter.—The essential working parts of 
the author’s meter are shown in Fig. 7. The armature A, brake 
dish F, and train-driving coils D, Dp are mounted on a mild steel 
axlea. The axle has a hard steel point at its lower end, resting in a 
jewel cup, J ; its upper end has no mechanical support, but is main- 


Fic. 7-—deneral Arrangement of Astatic Frictionless Meter. 


tained in position by the magnetic attraction of an iron rod, R, 
which is magnetised by the brake magnets M M through an iron 
yoke, Y, and forms the supporing pole. The distance between R 
and the end of the axle is adjusted by screwing R in the yoke Y until 
the vertical force nearly suflices to lift the whole weight of the arma- 
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Fic. 8.—Axial Section showing Details of Magnetic Suspension in a 
Frictionless Meter. 


ture, brake, and other parts attached to the axle. The arrangement 
is more clearly seen in Fig. 8, which is a section through the mag- 
etic pivot of this type may easily be made to 


netic pivot. А m 
support a weight of from 100 to 200 grammes. 


de ө d 
* Paper read before the Institution of Electrical Engineers, May 10, 


The commutator K is placed beneath the armature, and the whee} . 
brushes b b are 4 in frames attached to an ebonite plate E. The 
commutator and brushes are shown on an enlarged scale in Fig. 9. 
The segments are fine iridio - platinum wires supported at one end in 
an ivory collet and entirely free at the other end, where they 
impinge and roll on the brush wheels The commutator is about 
3mm. in diameter at the rolling circle; the wheels are about 36mm. 
diameter, so that they make one revolution to twelve revolutions of 
the commutator. 

The pressure current is led to the brush wheels through their 
frames, and to ensure good contact between frame and wheel the step 
bearing of each wheel js an iridio platinum pivot resting on a flat 
plate of the same metal. 

A drum-winding is used for the armature, a break being made, in 
the ordinary course of winding, in each parallel,in order to insert 
the two little coils D, D. Thus D, is in series with one of the two 
parallels of the drum-winding, and D, in series with the other ; they 
are consequently each traversed by one half of the whole armature 


Fic, 9.— Elastic Commutator. 
a, Axle; r, Insulating collet; w w, Iridio-platinum wires forming commutator 
segments: b b, Brush wheels ; p p, Iridio-p'atinum pivots; II, Iridio-platioum | 
bearing plates. 
current, and since they are, electrically, a part of the armature- 
circuit, the current in them is reversed twice in each revolution of 
the axle, D, and D, are inserted at corresponding points of the 
.drum-winding, so that their currents reverse at the same instant, and 
they are coupled up во that the two currents flow in the same direc- 
tion and to all intents and purposes D, and D, behave 1 ke one coil. 
Fig. 10 shows the connections of the train-driving coils in 
diagrammatic form, a Gramme winding being substituted for the 
drum for the sake of clearness. Surrounding the train coils D, and 
D,, but not touching them, is a ring of soft iron P (Fig. 7), forming 
patt of an iron lever L, mounted on an horizontal axle p. L is 
magnetised by induction from one of the brake magnets, an iron 
bar G serving to complete the magnetic circuit between S and n. 
"The induction leaves the ring pole P, and passes radially through 
the train coils into the axle, and P consequently experiences a vertical 


Ета. 10.—Diagram of Connections between Armature and Train Coils. 


force alternately upwards and downwards as the currents in the 
train coils periodically reverse. The result is that L oscillates on its 
axis making & double stroke or complete cycle once in every revo- 
lution of the armature. The motion of the lever is limited by stops, 
and is communicated by means of a pawl to a ratchet wheel, W, 
which is attached to the first axle of the counting-train T. 

It will be seen at once that this device opposes no retardin 
moment on the armature axle. The only mechanical force call 
into play is in a vertical direction, and has no component tending 
to turn the axle. The train coils and magnetised lever form & 
reciprocating electric motor, and, during the time the ring que is 
moving up (or down) there is a back E. M. F. in the train coils, and 
the product of this back E.M.F. into the armature current and the 
time gives the consumption of electrical energy per stroke. It is, of 
course, equal to the mechanical work done—product of force on P 
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Into length of stroke. The force actually provided is far 5 
than that necessary to drive the train. The friction of an ordinary 
train is just overcome bv a turning moment of about 4 dyne cm. 
applied to the worm or pinion commonly used on a meter axle to 
gear into the firet wheel of the train ; 6 dyne cm. will generally 
keep a train running at a speed a good deal higher than anything 
save a short circuit can produce. The author has tested many 
trains taken out of different electric meters, and curiously enough 
thev differ very little as regards friction. 

Now, if the train were geared e axle in the usual manner, and 
required a moment of 6 dyne cm. to keep it going, the work 
done by the meter fn driving the train, being, of course, 2» times 
this moment in each revolution, would be about 38 ergs. The 
stroke of the train-driving lever is about 1:0 cm., so that the force 


upon it must be at least d =38 dynes. The force actually obtained 


is about 750 dynes, which leaves an ample margin for accidental 
friction. It is assumed that the lever does no useful work on its 
return stroke. 

A number of different forms of this train driver have been 
designed, and several of them have been tested in actual work. 
Fig. 11 shows a modification characterised by the same fundamental 
principle, namely, a coil producing an alternarely upward and down- 
ward force upon the free end of a lever. In this modification the two 
train coils D, and D, are coupled back to back, so that they produce 
a consequent pole in the 8 between thein, and the movable coil 
attached to the end of the lever is alternately forced up and down. 
This coil forms part of the series resistance in the armature circuit, 
and carries the whole of the pressure current. Fig. 11 is intended 
for alternate current meters, where a permanently magnetised lever 
would, of course, be useless. 

There are other features in the design of the meter which will be 
of interest to station engineers, but which are hardly of sufficient 
general interest to warrant such a detailed description as has been 
given of the means adopted to reduce friction. The whole of the 
working parts of the meter, with the exception of the main current 


Fic. 11.—Train Coils and Lever for Alternate Currents. 


coils, are attached to a light framework, which is bolted to the top 
of the casting which forms the back, top, and bottom of the meter 
case. The other three sides of the case are formed by a bent sheet 
of zinc, which is screwed and sealed to the casting. The terminals 
project below the bottom and are covered by an insulating bor, 
which may be sealed after connecting up on the consumers’ premises. 
The Foucault brake is in the form of a shallow dish, and the two 
brake magnets are fixed in positions which make it impossible for 
any excess of current in the main coils to demagnetise them. Their 
stray field is at right angles to that of the main coils. 


Range of Frictionless Meter.— А meter in which frictional resistance 
is so small as 3 dyne cms. will obviously have an unusually long 
range, even if nothing be done to correct the small remaining friction 
error. If the eame limits are imposed as were assumed in making 
up Table I.—namely, about 1 volt drop in the main coils and 3 watts 
wasted in the pressure circuit—the meter may be wound to give a 
maximum driving torque of 15,000 dyne cme. The friction is then 
only 0:02 per cent. of the full.load torque. The resulting range and 
uncorrected errors are set out in Table II. 

It will be seen that the standard range of this uncorrected meter 
is 1 to 250. The range шау be greatly extended by introducing a 
device to compensate for friction, and the very long range of such 
compensated meters may be ue-ful in special cases. e author 
believes, however, that if advantage is taken of the enormous 
reduction in friction to improve the meter in other ways, even at a 
sacrifice of some part of the long range, a more generally serviceable 
instrument will be secured. An examination of the available statis- 
tics with regard to numbers of consumers and the lamps (or 
equivalent load) connected to the mains of the supply undertakings 
of this country shows that on an average about 50 8 c.p. lamps or their 
equivalent are wired per consumer. If we assume these to be 
40-watt lamps, the maximum load of the average consumer will be 


Table II.— Errors of Uncorrected © Frictionless” Meter. 
Maximum Driving Torque = 100, Friction =0'02. Full Speed 100; 
Arbitrary Units. 


Speed(numerically} Percentage 
equal to M - f). error. 
0 inf. 
0:02 - 50 
0:08 - 20 
0:38 - 5 
0:08 — 2 
9:98 - 0:02 
49°98 — 0:04 
99-98 – 0:02 


Standard range=1 to 250. 


T ——— 


about 2,000 watts and his minimum about 40 watts. Now, although 
the maximum demand of the consumer will not much exceed half 
this amount (the “ maximum demand " for nine of the largest under- 
takings in London is 46 per cent. of the total load connected), the 
meter installed may be assumed to be wound for 2,000 watte, so that, 
ifthe meter is to register correctly at the smallest load, its range 
must at least be 1 to 50. It is, of course, quite probable that within 
а few years consumers will be using lamps taking far less power, 
but there is no reason to believe that the ratio of smallest load to 
maximum load will be much, if at all, affected by the introduction 
of more economical lamps. The standard range may then be reduced 
to 1 to 50, but any further decrease will be at the expense of revenue. 

A reduction of range enables us largely to reduce the power wasted 
in the armature circuit, but a limit to this reduction is imposed by 
the fineness of the wire it is possible to employ upon the armature 
and in the series resistance. On this account it 18 at present not 
advisable to reduce the pressure current below 0°01 amperes, and 
this value has therefore been adopted for all voltages. The waste of 
power in the armature circuit is then one watt for 100 volts, two 
watts for 200 volts,and so on. The voltage drop in the main coils 
may be left at one volt, this being onlv one-half per cent. on the 
200-volt supply which is now being rapidly adopted. An additional 
improvement in accuracy has been secured by making the meter 
astatic, so that it is not affected by external magnetic forces. 

Astatic Meter.—The astatic meter has its armature divided into 
two equal portions, placed one above the other, on the axle, as shown 
in Fig. 7. These two parts, although physically separated, form one 
complete drum-winding connected to a single commutator. Follow- 
ing the process of winding a drum, the first coil will be wound on 
the lower spider ; the second will be wound on the upper spider in 
exactly the same position as regards azimuth as it would ordinarily 
occupy if wound on the lower armature, but it is wound in the oppo- 
site sense. The third coil is on the lower spider ; the fourth on the 
upper and reversed in sense. Thus numbering the coils in succes- 
sion, all the odd numbers will be found on the lower half armature 
and all the even numbers will be found on the upper half. Each half 
armature is surrounded by its own pair of main-current coils, the 
two pairs being coupled so that the current flows in them in oppo- 
site serses, their magnetic fields being in opposite directions. is 
reversed coupling is, of course, necessary to drive both parts of the 
armature the same way, but it has the incidental advantage that it 
greatly reduces the stray field of the main coils, and so renders the 
brake magnets doubly secure against excessive currents. 

The vidus of an astatic armature is, however, only gained at 
the cost of a reduction in driving torque, for a little consideration will 
show that when a non-astatic drum armature is converted to the astatic 
form shown in Fig. 7, and one-half of the copper on the main coils is 
taken off and made up into a second pair of coils, so that each of the 
two parts of the armatures may be driven, the field in which the 
armature rot«tes is halved aithough the number of turns on the 
armature itself remains the same as "before. Probably very few con- 
sumers possess the requisite combination of knowledge and knavery 
to enable them to attempt a reduction of their electric light bill by 
the use of a strong magnet placed near the meter, but meters are 
always liable to be fixed in positions where stray fields exist, and the 
author is inclined to believe that the astatic armature will prove to 
be a clear gain. 

To sum up—the astatic meter is wound to give a driving torque 
of about 2,000 dyne cm. at full load ; the current in the arma- 
ture circuit being 10 milliamperes and the drop in the main coils 
1 volt. The frictional resistance is about 2 dyne cm. when the 
meter is new, and the tests to be presently referred to show that a 
frictionles meter will run for many million revolutions before any 
serious increase in friction takes place. 

Compensation for Kematwning Friction, —The initial value of friction 
is compensated for by means of a little strip of sheet iron placed 
within the field of the main coils. When once magnetised by the 
main current the coercive force of the iron is suflicient to provide the 
very small driving moment required to overcome friction. As has 
already been pointed out, compensation for friction will cause a meter 
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to run at no load if it is subjected to vibration ; but when friction is 
only a very minute fraction of the maximum driving torque, the 
over-?egistration of a corrected meter would be quite negligible even if 
it could occur, but, as a matter of facr, the elastic commutator has a 
dir cting moment upon the axle which prevents the meter from 
rupning until the driving torque is two or three times a3 great as 
the moment of friction. Hence it is impossible for the compensator 
to start the meter or to keep it running. The corrected met-r starts 
with from +150 to 4335th of full load, and has a standard range of 
about 1 to 200. 

The range and accuracy of a corrected meter are well exemplified 
by the two curves given in Fig. 12, which show the variation in the 
constants of two meters having a ratio of about 1 to 1,250 between 
friction and full-load torque. This happens to be approximately the 
same ratio as that it is proposed to adopt аз a reasonable compromise 
between the conflicting elements of accuracy and waste of power, хо 
that although these meters have a much larger frictional resistance 
than is now obtained, yet as regards accuracy and range they are 
very nearly identical with the astatic meter. The latter has much 
less driving torque, but its frictional resistance is smaller by a 
corresponding amount. 

The larger friction in meters Nos. 3 and 4 arises from the fact 
that they were made before the adoption of the elastic commutator 
and other improvements They are fitted with very small commu- 
tators with rigid sections made of iridio-platinum wires, which form 
a soit of squirrel-cage round the axle. The diameter of the commu- 
tator is about jin. Fine wire brushes are used, pressing very 
lightly upon the commutator. The frictional resistance in Meter 


o 3 is 79 dyne cm, and the driving torque at full load is 
10,000 dyne cm. The corresponding quantities in Meter No. 4 are 


K Slow. 
1708, 


No. 4. 


0 600 1,000 1,500 2,000 2,500 8,000 3,500 4,000 4,500 5,000 
Fast. Load in Watts. 
K Slow No. 3. 
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0 500 1,000 2.000 2,500 8,000 3, 500 
Fast. Load in Watts. 
Points determined by the Author in July, 1899. 
(Q9 Points determined by Mr. Rennie at the Board of Trade Laboratory, September 
1899. At A, Mr. Rennie's observation falls exactly on a poiut determined 


4,000 


1,500 4,500 5,000 


by the Author. 
N.B.—The horizontal lines are drawn at intervals of one per cent. 


Ето. 12.- -Curves for Meters Nos. 3 and 4 showing Variations of 
Constant with Load. 


approximately the rame, but they were not accurately measured. 

hese meters are corrected by a thin steel rod having the necessary 
coercive force, and, as will be seen on reference to the curves they 
are both slightly under-corrected, The Board of Trade limits are, 
however, nowhere exceeded throughout the whole range from 0 to 


5,000 watts.“ (To be concluded). 


MEANS OF STIMULATING THE DEMAND FOR AN 
ELECTRICITY SUPPLY.t 


I.—BY ALDERMAN POTTER, J.P. 
(Chairman of Electrical Committte, Taunton.) 

What are the hindrances and difficulties in the way of an exten- 
sion of electricity supply ? And by what means may ше be over- 
come во as to sweep away any lingering prejudices, and to create 
within the public mind a preference for e “ш over every other 
kind of illuminant? These are questions not only of great interest 
to all who are in any manner concerned in its financial success, but 
which have been from time to time answered in various ways, with 
more or less beneficial results, In acceding to the request of the 
Council to write a Paper on this subject, I visi it to be clearly under- 
stood that I disclaim all idea of being able to bring forward any new 


or original suggestion, but having seen the results attending some of 


* Meters Nos. 3 and 4 are in use in the meter-testing department of the 
Manchester Corporation as standards for checking the accuracy of other 
meters intended for commercial purposes, and the author is indebted to 
Mr. Wordingham for his permission to make use of the curves which 
accompanied the Board of Trade certificate. He desires also to thank 
Mr. Rennie, who very kindly supplied a copy of the tests made at the 
Board of Trade Laboratory. 

f Papers read before the Municipal Electrical Association, at Hudders- 
field, June 20. 


the suggestions which have from time to time been made, 1 am 
hopeful that my experience may be of some use, especially t» those 
who are connected with small electrical undertakings iu poor 
districts which have not attained a profit-making stage. 

In the earlier stages of electric lighting one of the most serious 
hindrances to its extension was its extremely erratic character and 
unreliability, e.g., it so frequently went out at most inconvenient 
times, causing sueh confusion and anuoyauce, that many persons 
otherwise favourably disposed would have nothing to do with it ; 
bnt this uncertainty has become a thing of the past. The improve- 
ments that have taken place in electrical machinery, and the increased 
efficiency of electricians generally, are so great that where a generati 
station is equipped with modern plant, worked by a competent staff, 
anything beyond a very occasion il, partial, or temporary failure is 
unknown, and its intermittent character no longer operates on the 
public mind as a hindrance to its growing demand. At the present 
time the initial difficulty that has to be overcome in order to stimulate 
the demand for an electricity supply by securing additional cus- 
tomers is that relating to the cost of electricity as compared with 
gas or oil. The advantages claimed for the electric light over every 
other kind of artificial illuminant, such as being more conducive to 
health, its cleanliness, convenience, and the saving effected through 
its use in painters and paperhangers’ bills may not be denied, but 
they will fail in accomplishing the desired end unless it can also be 
shown that these advantages can be obtained with little or no addi- 
tional increase in the light bill Persons who have become accus- 
tomed to the use of electricity learn to appreciate its undoubtel 
advantages so highly as to be willing to pay more for it than they 
formerly did for gas or oil, but in the case of a new consumer the 
advantages often appear somewhat mythical or remote, whilst the 
cost is present and real. The only way of meeting this difficulty 
appears to be that of charging as low a price per unit as possible, 
after providing for all necessary erpenses. 

In most instances it is found necessary to receive some assistance 
from the rates for the first year or so of an undertaking ; but the 
aim of those having the management of municipal works should be 
to do without such assistance as speedily as possible. The wisiom 
of doing what some corporations do, charging one price for private 
lighting and a much lower price for public lighting, supplementing 
it year by year by a contribution from the rates, is very questionable; 
better charge both publie and private lighting with its fair share of 
costs, and make the undertaking self-supporting. There is but little 
for a municipal undertaking to accomplish beyond this; there is 
nothing really gained to the ratepayers by making large profits if 
the price charged is high. Its айп should be, especially in the 
earlier years of the undertaking, not so much to realise a profit, to 
be applied to a reduction of the rates, as to supply the light, both 
public and private, at the lowest pos-ible price, after /meetiug all 
expenses and providing for all contingencies. By so doing not only 
are the ratepayers directly benefited, but it is a means of stimulating 
the demand for an electricity supply, as also does the giving of 
rebate, after the current has been used a specified time, if care be 
taken to fix the time limit so as to include all who use the light for 
any reasonable time within its sweep The public do not under- 
stand the impracticability of taking a graduated discount off an 
electricity account, as is done off water or gas; therefore, when a 
consumer, who having a large number of lamps installed, but uses 
them only a short time, finds that he gets no rebate, though the 
amount of his bill be larger than that of his neighbour, who with 
fewer lampe installed, yet using them a greater number of hours, gets 
a rebate, he is dissatisfied and feels aggrieved. 

At Taunton, the system first adopted was that of giving a discount 
according to the amount of the consumers bill, but finding that that 
was & wrong principle to go upon, the demand indicator system was 
adopted, charging 6d. per unit for the first two hours’ demand, and 
34d. after; the result being that few ofthe principal . living 
away from their business premises, exceeded the two hours average, 
and therefore got no rebate; this gave rise to a great deal of dissatis- 
faction, and many threatened to give up the light. Some 18 month: 
ago, the Electrical committee saw their way to reduce this time limit 
from two hours to one, with this result, that nearly all charged 
under this system get a rebate ; all eee is removed, and there 
has been a large increase in the number of lamps installed, not only 
through an increase in the number of consumers, but also by reason 
of the extension of the light in premises in which only a few lamps 
had been previously installed. 

Another difficulty is connected with the cost of installation 
especially in premises which are held for a short tenancy only, and 
in which gas 1s already laid on. Though the cost of installation has 
been very much reduced within the last few years, still many find 
themselves unable to bear the expense, aud others are, not without 
reason reluctant to do so when they are only tenants of the premises 
they occupy. But this difficulty is effectually met by adopting the 
system of free wiring, which is also often the means of securing a 
most desirable class of consumers, small shop-keepers and house- 
holders, whose means are such that they could not afford the expense 
of having their premises wired. The National Electric Wiring Co. 
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have gone in extensively for this. Although they do a large amount 
of contracting work, the backbone of their business is free wiring, 
and in this direction have been of immense service to many a 
atruggling electrical undertaking, as under the terms of their agree- 
ment any person can have their premises wired and fitted up for the 
supply of electricity without any initial charge whatever, the Cor- 
poration or supply authority agreeing to pay to the Wiring Compeny 
so much (general one penny per unit) on all electrici 
supplied through their wires and fittings. In some cases this 
penny is added to the price charged per unit, and is paid by 
the consumer, but this, which is perfectly fair and reasonable, 
is open to the objection that such consumers are apt to imagine 
that they have a grievance—that they are unfairly 18 in 
having to pay more per unit than other persons. It is better to 
have one uniform price and charge all alike per unit; but to explain 
to those who apply to have their premises free wired that no rebate 
will be allowed them whatever their consumption, and that the 
rebate they would have received if the installation had been made 
at their cost goes to pay the company. This cannot be regarded 
other than fair by all concerned. Taking Taunton as an example, it 
is fair to the Corporation because the amount received from all our 
consumers is 5d. per unit. This is the average amount we receive 
under the rebate system, and aleo the nett amount we receive from 
those whose premises have been free wired. It is fair also to those 
who have installed the light at their own cst, as in the amount of the 
rebate they have some return for the capital expended. It does not 
prees unfairly on thoee whose premises have been free wired, because 
if thev find that their consumption is such that the rebate would be 
a good return on the cost of the installation, they can, if desirous of 
во doing, buy the company out by the payment of the cost price of 
the installation, pue 20 per cent., less 13 per cent. per annum depre- 
ciation. If further proof be necessary to show the valuable help the 
Free Wiring Company is in stimulating the demand for an electricity 
supply, it will surely be seen in the following statement, showing 
the number of lamps installed by the company up to the end of 1899, 
under contract and free wiring :— 


TANGO Leta o Eoi Ceo eo Po deae E ERE RP DA КЫ ps 4,253 8 c.p. equiv. 
lu lj e 506 ditto 
Worcester e . 1.745 ditto 
Black pool 6,410 ditto 
, pP. arri e i SiE 4,903 ditto 
Shoreditch.... e к» ente ce pee e eva euin йз 5,256 ditto 
South London Supply Corporation 519 ditto 
7 11910 dit to 
Crystal Palace Electric Supply Co. (Ltd.) (since 

July, 1899) oven i ditto 


In Lincoln not a single application for current had been received 
by the Corporation before the company entered into a contract. 
They were, however, able by the time the plant was ready to provide 
sich а number of lights as to render it necessary for the Council to 
take steps to increase the plaut. At Taunton, during the first year of 
the contract, upwards of 3,000 lights had been installed. In 
Wallasey, at the end of 1898, over 70 per cent. of the consumers 
connected with the supply had been obtained by the company, and 
they were taking over 80 per cent. of the output. As, however, the 
company yequire to be paid the minimum sum of 1s, for every 8 c p. 

p, care must be taken to see that their agents do not instal lamps 
of greater candle-power than is actually required. 


Closely allied to the question of free wiring is that of prepay ment, 
or slot meters, which finds favour with consumers in poor and weekly 
wage earning districte, many of whom would find it a difficult matter 
to pay a quarterly account, but prefer to pay as they go. Further, 
by the use of slot meters there is no dispute about the amount of the 
bill, nor any bad debts. Often the supply creates the demand. This 
is so in connection with electric lighting; the demand is stimulated 
by the supply undertakers adopting a bold spirited policy in laying 
mains in likely districts. even though they do not succeed in getting 
such a number of m to use the light as, in the opinion of the 
over-cautious, would justify the expenditure. It is frequently the 
case that persons who, when canvassed for this purpose, object to 
give a definite promise, are amongst the first to me consumers 
when the mains are laid, and it is only a question of joining them 
up. Some three years or so ago the Taunton Corporation were asked 
to lay mains in order to light up two private residences in opposite 

Irections, one a mile and the other nearly two miles from the 
generating station, the owners agreeing to pay 5 per cent. on the out- 
lay until such time as the revenue from these mains should reach a 
certain amount. Notwithstanding this agreement there was 
Oppo-ition to carry the mains so fur, it was said, for one house, but 

mains were laid, and the results have fully justified such a course, 

for with the exception of the principal business portions of the borough 

these two lengths of mains are the most remunerative. The appli- 

cation of electricity for power and heating purposes presents many 

пе for stimulating the demand. and in stations having a 
y load for lighting purposes such an addition is very profitable. 


In conclusion, it may be stated that Taunton is not a large rich 
manufacturing town, but a small sgricultural town, at a great 


distance from the coal fields. There are no large consumers 
connected with its mains, such as theatres, large hotels, and public 
rooms, but principally short-hour shopkeepers and middle-class 
residences ; but working more or less on the lines indicated in this 
Paper. The loss of over £900 a year on the revenue account up to 
1893 (when taken over by the Corporation) has been converted into 
a profit of over £2,000 a year, with every prospect of an increased 
and continued success. 


П.—Вү H. Сошлков BISHOP. 
(Borough Electrical and Tramways Engineer, Wigan.) 


The subject of thie Paper is one which has, I think, received far 
too little attention from most central station engineers—the chief 
engineer of a central station cannot be fully conversant with the 
best means of induoing people to use electricity, unless he is also the 
leading spirit in the accouutant’s department. He should have at 
his finger ends the whole of the business side of the station as much 
as the engineering side, as without this he will have a difficulty in 
accomplishing his purpoee, viz., to obtain a high load factor and an 
increased demand tor current. To stimulate the demand for elec- 
tricity means to increase the sales and to lower the coste, and there 
are many ways of doing this. Some of these methods of course are 
already in use, among which are some that are not as satisfactory as 
at first sight they appear. The following are some of the means 
which seem to promise well: (1) Low price, (2) sliding scale, giving 
long-hour consumers a lower rate, (3) free use of meters, (4) free con- 
nection of services, (5) а free wiring system, (6) а system of wiring 
on the instalment plan, (7) a specially low rate for current uaed for 
motive power, heating, or manufacturing purposes, (8) the hiring out 
of motors, arc lamps, heating, and cooking appiratus (including 
inspection and repairs), (9) to enable short.hour consumers, with & 
large number of lampe connected, to obtain the current they require 
at a lower rate than the maximum, and to reduce at the same time 
the load demanded from the station. Each of the above methods 
may be considered acceptable to the consumer, and I now propose to 
consider what would be the probable effect of them on the 
output of the station, and to show how the consumer would be 
benefited by their adoption. The first four speak for themselves and 
require no explanation, so we may proceed to the fifth, viz. :— 

Free Wiring.—It is difficult to understand why this system should 
be thus named, as there is very little that is free about it. It may 
be of great benefit to one consumer and of no ure to another, аз the 
charges are made on the number of units used, with a minimum 
payment of 10 ра cent. on the cost of the in-tallation, with trade 
profit added. The consumer who is most benefited by the use of 
* free wiring ” is the one who uses the smallest number of units, and 
therefore does not have to pay more than the 10 per cent. minimum 
charge for the use of the wiring and fittings. 

Instalment Plan.—This should be very popular with all classes 
of consumers, and I would suggest the following prices as both profit- 
able to the wiring syndicate and acceptable to the consumer. The 
consumer should be allowed to have any kind or class of fitting that 
he prefers, the price of the installation t» be ascertained iu the 
followiog way: The prime cost of the work plus 15 per cent for 
standing charges, plus 20 per cent. for trade profit, plus 23 per cent. 
for iospection by che undertakers.” The total amount to be paid 
as follows: 10 per cent. on the completion of the work and the 
balance in 16 quarterly paymenta, plus 5 per cent. per annum on the 
portions remaining unpaid, the installation becoming the property 
of the consumer on payment of the last instalment. | 

It may be of interest to see how these two systems compare with 
each other, and with а cash payment. We will suppose these three 
instances apply to the same building. Current із a-sumed to be "pP 
plied at the following rates :—7d. per unit for the first hour's daily 
average use, and 2d. per unit for all used beyon l that time. | 


Cash. — А. instala in his shop 15 lights, the cost works out as follows: 


Prime coil o РРР ⁊ð— ы UR MUR eee £11 5 0 

Standing charge—ꝛn 4 . 1 8 о 
qu" 

8 — £15 3 9 


Daring a four years’ use of the light the consumer will have pvid. 
the following amounts, includiog interest on his outlay : No. of units 
ured 3,800, and the average demand 4 amperes at 230 volts. 

Current at 74. per unit ms £39 3 5 
Current at 2d. per uni ꝗ .. 


Interest on capital at 5 per cent.. . 3 08 
Renewal of lampfceor t.. 2 0 0 
Depreciation 24 per cent. per annum 110 4 
Capital cost of fitting up premises ... 15 3 9 зт. 


Free Wiring.—I have taken the charges to be as follows: $d. per 
unit extra for all current used at the 7d. rate, and $d. per unit for 
all current ueed at the 2d. rate, with a minimum charge of 10 per 
cent. per annum on the capital cost, the consumer having the option 
of purchasing the installation at the end of four years on paying the 
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capital outlay less 10 per cent. for 5 Taking the same 
case as in the last instance the cost will be as follows :— 
Current at 7d. per unit £39 3 5 
Current at 2d. per uni 20 9 6 
3d. per unit on the 7d. ratet 4 511 
Id. per unit on the 2d. rate 5 2 4 
Renewals of lampoceo : v q • Z: 0 0 
£70 19 0 


Now, let us assume that at the end of the four years this consumer 
decided to purchase the installation, the cost would then be as 
follows :— 


Brought forward from last account £70 19 2 
Cost of installation £15 3 9 
Less 10 per cent. depreciation. ...... 110 4 
————— 1313 5 
Interest on the amount paid extra per unit, the 
whole being averaged ....................... ...... 6 
— £85 15 1 


Instalment Plan.—Taking the same case again, the cost will be as 
follows :— 
Current at 74. per unit ............................. £39 3 
Current at 2d. per unit .............................. 
Renewals of lampe .................................... 2 0 
23 per cent. for supervision of undertakers" 
10 per cent. of capital paid on completion ...... 


— 

[un 

eo 
0289828088808 


16 quarterly payments of the remainder... ..... 15 13 
Interest on unpaid portions at 5 per cent.. 1 8 
Interest on paid portions as accumulated ...... 111 
Depreciation at 24 per cent. per annum. — 10 
£81 13 11 
A comparison of the three systems shows the following result :— 
Friis £85 15 1 
Iostal wennn 8113 5 
Савћ pßwenßnd‚‚‚dd R PEN e 81 7 8 


In each case the installation is the property of the consumer at 
the end of the four years. This, I think, shows that the consumer is 
a distinct gainer by adopting the instalment plan. Who would pay 
cash when such a means is open to him of having his premises fitted 
up and inspected for such a small extra payment ? 

The above instances show that in the majority of cases the instal- 
ment plan of payment is by far the most beneficial to the consumer, 
although it does happen that in some cases when a consumer is a 
short-hour user and does not desire to purchase that the free wiring 

lan is the best for him. Although the helping of a consumer to 

ighten the first cost of fitting up is a good means of stimulating a 
demand for electricity, at the same time it is necessary that a low 
tariff should be adopted, and that such a tariff can be made profitable 
is -— proved by a glance at the annual returns of lighting stations. 
Street lighting is also a department that requires special inducements 
to ensure its adoption, and this end is most easily obtained by a low 
tariff—of, зау, 24d. per unit inclusive of all charges of maintenance. 


Tramways, —This department is an important one, and one that 
every municipal electrical engineer should try and combine with a 
lighting system if possible. e bogey one во often hears of now— 
the putung forward of the benefits of having a separate supply 
station—can generally be traced to self-seeking on the part of à 
tramway committee, and perhaps of an official as well, who, 
forgetting that both departments belong to the same body, wish to 
be able to say that their department is separate from all others. 
Would they talk in the same way if it were a question of supplying 
a company with current for the running of their cars? If a separate 
station can generate current cheaply the combined station can do so 
equally well, for, although on paper it may besupplying at a lower 
rate than it is costing to produce, the benetit of the extra long-hour 
load is cheapening the whole cost of production, and therefore 
enabling an extra profit to be made on the lighting supply. This сап 
be done without any extra cost to the tramway department. The 
acquisition of a 16-hour load is a valuable adjunct, and even this 
can be increased by utilising the track at night-time for running cars 
for removing the town's refuse that has been collected during the day, 
and thus eave the corporation a large amount. of carting costs. 


Stationary Motors.—By offering current on a low sliding scale of 
from, say, 2d. to id. per unit, coupled with a system of hiring 
motors, a very profitable demand should be obtained. 

There is a c of consumer very difficult to obtain, as it comes 
under the maximum lighting rate, and which I have often heard 
engineers say they are better without—I refer to the large consumer 
with a short-hour demand, whose lighting is required only at the 

k of the load. Why should not this lighting be turned into a 
ong-hour demand with a small demand in kilowatts? I venture to 
ive an instance of how this might be brought about—at any rate, 
1n continuous stations—with the aid of a storage battery and a motor 
generator. For example, a mill or factory using, say, 1,000 16 c.p. 
lamps at 100 volts. I would instal a battery of about 1,000 ampere 
hours and a motor generator of about 6 kw. The capital cost of this 
with switch gear would cost, вау, £630. Assuming the daily average 
demand to be 14 hours, the current required per annum would be 
27,375 units, which, at a charge of 7d. and 24, would amount to 


£608. 68. 8d. In place of supplying current direct at the above 
prices, suppose we do so on the following plan, using the battery and 
motor generator mentioned above. The cost per annum should then 
work out as follows :— 


Interest on capital outlay at 5 per cent. ........................ £31 10 0 

Maintenance of battery at 6 per cent. per annum (taking 
the cost of battery at £500) .................................... 30 0 0 
Depreciation on remaining portion of capital at 23 per cent. 315 0 
Proportion of labour looking after plant ........................ 30 0 0 
Oil, water, waste, &c. ...........................5- FC 5 0 0 

Units used by motor generator in an ry tant charged, 

assuming a 50 per cent. efficiency, 54,750 unita at, say, 
Id. Per ni seasoned Ne saa erase 228 2 0 
Pot“. £328 7 0 


It will be seen that a eaving of £279. 198. 8d. is made, and the 
central station obtains a large demand in current at a very small 
demand in kilowatts. What follows may perhaps seem irrelevant to 
the subject of this Paper but I venture to give an idea of the profits 
that might be derived if—a big If—consumers could be brought to 
the same way of чаар as the engineer. I am taking my own 
town as an example, and I instance only existing cases and those 
promised. The capital cost will be very close to the figures given, 
all contracts having been let and an ample amount allowed for 
contingences— 

Kilowatt capacity of the station ................................ 1,800 
Deducted for reservttttttrre 2 
Net amount available for use 
Capital cost per kilowatt ........................... 6.6.000... о. 
400,000 30-watt lamps connected to the maine, each using 

20 unite per annum, at the average price of 44d. per unit 

— 800,000 Unit ieee m £15,000 0 0 
120 arc lampe 500 watts each, burning 3,700 hours per 

annum, and using 222,000 units, at 24d. per unit, inclu- 

sive of maintenanceoowmwpᷓꝓ H 
500 kw. in motors, including six mills and factories for 

lighting purposes, and 70 kw. in motors in a cold storage 

running 24 hours per day. The average demand is taken 

at 10 hours and the average price per unit at 1]d.— 

1,095,000 units . V 
26 miles of tramways running 1,926,000 car miles per 

annum and using 1 unit per car mile at 14d. per unit ... 


Total: шайы сл УЕА £30,680 0 0 
The load factor works out at 25:44, and with so high a one no 
difficulty should be found in obtaining a total cost per unit of not 
more than 1:25d. per unit, This would give a total cost on the 
above output of £17,420. A profit of about 12 per cent. is made 
before setting aside interest and depreciation and about 7 per cent. 
after paying all charges. I have endeavoured to place all the figures 
on a safe basis: at the same time I can see no reason why the total 
costs should not be brought down to ld. per unit. I trust this short 
Paper may be the means of obtaining many suggestions for increasing 
the demand for electricity, especially that class which will increase 
the load factor. 


2,512 0 0 


. CORRESPONDENCE. 


| — — 
LONG-DISTANCE POWER TRANSMISSION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I have read Prof. Perry’s letter in your issue of 

June 15. Instead of saying, as before, that it is impossible 
in а transmission line to get an efficiency of less than 50 per 
cent., he now says that this is impossible to a competent 
engineer. If he will further limit this statement to transmis- 
sion lines without boosters he will have uttered a truism which 
ы accepts. But the statement is untrue if boosters be 
used. 
He very frankly admits that, in my letter which you pub- 
lished on June 8, I had succeeded in detecting certain 
erroneous data which he had made use of when criticising 
Table II. of my Paper given to the Institution of Electrical 
Engineers. But his last letter accentuates a serious mistake, 
which in his previous letter had escaped my notice. 

In the second line of my Table II. the following question 
is answered: What weight of copper (per horse-power delivered 
is required for the efficiency 12 per cent. under certain specifi 
conditions? There is only one answerto this question, and it 
is half a ton, as stated in Table II. 

Prof. Perry tries to prove this table wrong by answering 
incompletely a different question, viz.— What efficiency can yon 
get with half a ton of copper under the specified conditions ? 
There are two correct answers to this question, both of which 
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happen to be given in my Table IL One is 12 per cent. | is taken at 10 per cent. on generator, motor, and line copper ; 
(given exactly in the second line of Table II.). The other | also as regards the price of copper per ton (K), which is taken 
answer is about 70 per cent. (given in Table II. by inter- | at £80 per ton (this value is now too low, the curves having 
polation at the fourth line). Now, Prof. Perry publishes а | been drawn some years ago, but the result is not seriously 
table in which the former value is headed ‘‘ According to | affected by the value taken for this item); also as regards the 
Prof. Forbes," and an approximation to the latter value | capital cost (g) of the generator, which is taken at £8 per Е.Н.Р. 
is headed ‘Correct figures," although both values are | The set of curves marked Y represents the result of plotting 


indicated in my table.— Yours, &c., Grorce Forges. efficiency of transmission (7) with capital cost of line per н.р. 
London, June 18. delivered by motor. 

It will be noticed that there are three curves in each case, 

TO THE EDITOR OF THE ELECTRICIAN. viz., 100, 200 and 400 volts per mile. Also that 50 per cent. 


Sin: It would seem that Prof. Forbes’ position in this | efficiency is not reached, even with water power costing only 
matter is that, by the employment of boosters, we are able to | £1 per annum. The instance given by Prof. Forbes, where 
waste as much power as we please in transmission, even to the | Power is to be transmitted over 100 miles at 10,000 volta, 
extent of three or four times the power received at the motor | comes, of course, on the first of these curves. The curves are 
end of the line. It is difficult to see that the booster serves | obtained by ascertaining, in each case, the most economical 
any other function than to enable us to obtain nearly perfect | current (see Kapp's formula) for a particular voltage. This 
regulation of the E.M.F. at the receiving end, no matter how | Current determines the back E.M.F. of motor ; from this we 
great the loss in transmission be made. Why, then, should | get the efficiency of transmission, and from this, again, the 
not the same principles which have hitherto guided us in | section of copper in the line.—Yours, &c., 
deciding how much power to waste in the line, as against | Old Charlton, June 16. А. M. Тлугов. 
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Capital. Cast o Copper in Line, per B. H. P., delivered by Motor, 


1007 
Cost per B. H. P. per annum at Turbine Shaft. 


Efficiency. 
NoTE.—These curves show Capital Coats and Efficiencies for any possible length of line. To obtaia Tons of Copper per B. H. P. of Motor diviie ordinates by 80. 
q= 10 рег cent. (interest and depreciation), g= £8 per RH. P. (of generator). 


paying interest and depreciation on more copper, still guide us ' CURRENT-RUSHES INTO TRANSFORMERS. 
under the new conditions? No doubt Prof. Forbes only TO THE EDITOR OF THE ELECTRICIAN, 


proposes to go below 50 per cent. efficiency when the cost of! Sm: In Mr. Clinker’s article on the above subject, appear- 
power is extremely small. The question is whether it is ever | ing in this week’s issue of your paper, there is absolutely no 
to be had, in any part of the world, so small as to warrant | reference to, or acknowledgment of, the work of previous 
going down to an efficiency of less than 50 per cent. | investigators in the same field. It is, no doubt, one of the 
Mr. Kapp has long since given us a means of working out | easiest things in the world nowadays—when so much 
in a convenient way—and one which takes account of all the | experimental work is being done everywhere—to overlook 
factors concerned—a partial answer to this question. I refer | the work of others. It may, therefore, interest Mr. Clinker 
to the investigation on page 877 of his book on the “Electric | to know that the explanation of current-rushes advanced by 
Transmission of Energy (fourth edition). The convenient | him as ‘‘ probable” appeared in the pages of The Electrician 
fact that the efficiency (з) and the total amount of copper in as far back as 1894 (Vol. XXXIII., pp. 229, et seq.) If 
the line (¢) are unaffected by the length of the line, provided | Mr. Clinker cares to take the further trouble of referring to 
the generating voltage be increased in proportion to the | Vol. XLIII. of The Electrical Review (August 26th and 
length, enable us to tabulate a few results, which will cover | September 2nd, 1898), he will find an account of some 
a large number of cases, by stating the generator voltage as | experiments closely resembling those described in his own 
80 many volts per mile of transmission line. In the curves | article; he will also find references to the work of other 
marked XX, attached herewith, the total capital cost of | investigators. It seems a pity that Mr. Clinker did not refer 
Copper per в.н.р. delivered by the motor at the receiving end | to his Science Abstracts before publishing his article; he 
is plotted with the annual cost (p) of a в.н.р. as taken from | might in that case have been spared the disappointment of 
the turbine, or steam engine, shaft. The curves are all on | finding that he has been forestalled by others.— Yours, &c., 
the same basis as regards interest and depreciation (q), which | Liverpool, June 16. ALFRED Hay. 
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LEGAL INTELLIGENCE. 


Electric Construction Co. (Ltd.) v. Imperial Tramways Co. (Ltd.) 
and British Thomson-Houston Co. (Ltd.) (the 3rd parties.) 


The hearing of this application was resumed on Monday. 

At the conclusion of Mr. Fletcher Moulton's address, reported in our 
last issue, 

Mr. BOUSFIELD said that apart from the question of the springs, the 
sleeving mentioned in the specification was of great importance. The 
whole object of the invention was the mode of attachment of the motor 
so that the up-and-down movement of the car should not harm it. To 
get that it was necessary to have one end sleeved on to the axle. Nobody 
could fail to see that the purpose of sleeving at one end was to allow 
freedom of motion at the other. The sleeves described in claim 1 meant 
sleeves to permit of that kind of motion. 

The MASTER OF THE ROLLS: In his judgment Mr. Justice Cozens- 
Hardy had uaed these words: ''This being the construction which I place 
upon the specification. It was faintly, if at all, argued that the patent 
could be supported " ; but what I want to know is this, if we should be of 
opinion that the first claim does not include eprings or their equivalent, 
but was independent of the mode of attachment, do you argue that the 
action proceeded in the Court below on the basis that the patent could not 
be supported ? 

Mr. BOUSFIELD eaid he could not accept that view. 

The MASTER OF THE ROLLS: You still say that the patent can be 
aupported although the first claim has nothing to do with springs. 

Mr. BOUSFIELD said it was true the whole fight was conducted on the 
assumption that the first claim implied springs, but where they were met 
by an alternative which did not include springs, there it was clearly put 
that even in that case it was not anticipated. The fact that the learned 
judge used the words “faintly argued positively showed that the alter- 
native was put before him, and one judgment haviog gone against them 
they were now more anxious to make good before their lordships thei: 
contention as to tbat alternative. 

Lord Justice RIGBY : Your own witnesses say that springs are essential, 
and that if claim 1 did not include springs the other four things are not 
within the invention. 

Mr. CRIPPS: That is how we put our саве. 

Mr. BOUSFIELD: Then I am entitled to complain that my learned 
friend did not bring it bome rather more closely to the witnesses. I do 
not, however, intend to argue that springs, or what would amount to an 
equivalent, are not essential to our invention. 

The MASTER OF THE ROLLS: The difficulty seems to be that apart 
from Sprague there is nothing to show that it may not have been thought 
perfectly good to support the motor so that the relative positions ofthe arma- 
ture and the field-magnets would not be changed, and the mechanical 
connection between the motor and the driving-axle would not be disturbed. 

Mr. BOUSFIELD said the inventor had got a problem before him. 
He stated in tbe specification the nature of the problem, and then he 
explained how he was going to solve it. 

The MASTER OF THE ROLLS: You have got to state what your 
specification means. 

Mr. BOUSFIELD remarked that the specification was a plain statement 
of the object of the invention, and they must take the claims in connection 
with what was the real purpose of the invention. They must be read in 
conjunction with what had gone before in the specification. He admitted 
frankly if he had to argue this first claim on the supposition that it was a 
claim for à particular combination used in a manner inconsistent with the 
use which the petentee professed to make of it he could not hope to 
succeed, because it was not only anticipated by Sprague but by half a 
dozen other people, but if he took the claim as a combination to be used so 
as to effect the purpose of the patentee, and which was consistent with the 
description which went befcre it, then he felt that his difficulties if they 
did not vanish were at any rate very much lessened. 

The Master of the Rolls asked Mr. Cripps to direct the attention of the 
Court to that part of the evidence which bore upon how the case was 
conducted in the Court below. 

Mr. CRIPPS said that in the Court below, quite outside Sprague orany 
anticipation of any kind, the witnesses called by the plaintiffs themselves 
assented to the proposition that, apart from the springs, there was no 
invention at all. The learned judge, upon that, held that the firat claim 
excluded the springs, and therefore, as he said, it was faintly if at all argued 
that the specification could be supported. Mr. Moulton, in the Court 
below, took his stand on claim 3, which included springs, and endeavoured 
to show that in the light of that claim springs could be read into claim 1. 

The MASTER OF THE ROLLS : That was their main argument here. 

Mr. Cripps then read those parts of the evidence directei to his 
argument, that if springs could not be read into claim 1 there was no 
invention. 

Mr. Moulton shortly replied. 

The MASTER OF THE ROLLS, in giving judgment, said that this 
was an appeal from the judgment of Mr. Justice Cozens-Hardy, who had 
decided, upon the construction he had put on the firet claim, to certaiu 
letters ү atent, that the patent could not be supported. Speaking of him- 
self, he (the Master of the Rolls) felt very considerable sympathy with the 
patentee, because this was a case not without precedent, in which the real 
substantial anticipation was a disclosure of the patentee's own invention in 
a description previously sent from the United States of America by the 
inventor aud communicated to Great Britain. But if they came to the 
conclusion, as in his judgment they were driven to do, that the claim in 
the specification, во long as it stood, was too wide and was old, they had 
no alternative but to accept the position des:ribed by Mr. Justice 


Cozens-Hardy that the whole patent was invalid. The patent related to 
the means of connecting electric motors with the wheels which they were 
to drive. It was to be observed, and he thought it was a very important 
matter in the present case, that the Court had no statement made to it as 
to what the existing state of the knowledge was, which they had to bear 
in mind in construing the claim in the specification. All the Court had 
to guide it was the nature of the epecification itself. Now the object of 
the invention was stated in the opening passage of the complete specifi- 
cation: This invention relates to electric motors mounted upon 
railway cars or carriages for the purpose of propelling the same, and 
its object is to so arrange and support the motor that the relative 
positions of its armature and field-magnet will not be changed 
and the mechanical connections between the armature and the driving 
axle will not be disturbed by any movement of the car body or carriage 
body on ita springs, while at the same time the driving-axle is relieved of 
dead weight. In accomplishing those objects the yoke or beck piece of 
the field-magnet of the motor is hung from а cross-piece of the truck of 
the car or carriage by heavy springs ; or from the car body itself in case 
of a street car or other vehicle having no truck." The next few paragraphs 
of the specification described certain proportionate parts of the invention. 
He passed now to observe that it had been contended on behalf of the 
appellants that the Court was to assume for the purpose of consideri 
the specification that the whole, and if not the whole the 
substantial merit of the invention rested on the fact that the motor was 
suspended by springs from the car. and that the Court was to assume both 
from the directions given by the patentee in his specification and from such 
reasoning as their lordships could bring to bear upon it themselves, that it 
would be utterly inconsistent with any application of the invention that 
the motor should be suspended by anything other than springs or their 
equivalent. Speaking for himself he did not think there was anything on. 
the face of the specification which enabled anyone to form tbat conclusion. 
His lordship then referred to claim 1 of the specification, “ The motor of 
an electric railway car or carriage having its field-magnet centred or sleeved 
upon a driving-axle, its srmature supported directly upon the said field- 
magnet, and having a shaft separate from the driving-axle and gearing com- 
mubicating motion from the armature shaftt to the driving-axle, sub- 
stantially as hereinbefore described." That first. claim enumerated what 
appeared to be the essence of the invention, excluding the springs in 
terms. It had no reference to a spring suspension. Then, it was eaid 
that the Court by reason of the words “substantially as hereinbefore 
described," must read into claim 1 the supporting springs. He thought 
tbat would be a construction the Court had no right to adopt. His 
lordship had read the whole of the proceedings in the Court below and 
looked through the whole of Mr. Moulton's speech, and from tbe way the 
cross-examination was conducted he could not see any substantial 
indication that the plaintiffa in the Court below attempted to justify 
the firat claim, if it were assumed that the springs were not included 
in it. He thought, in the present case, on the face of the speci- 
fication, that the Court must come to the conclusion that the 
patentee, whatever he wanted to do, did claim as against the public to 
include as within the ambit of his invention a claim to а motor in 
which the field-magnet was centred or sleeved upon a driving-axle, its 
armature supported directly upon the said field-magnet, and having & 
shaft separate from the driviog-axle and gearing communicating motion 
from the armature shaft to the driving-axle, aud this whether it was sup- 
ported by springsor not. That being so, on the evidence given in the Court 
below, he came to the conclusion it was impossible to say that that particular 
combination excluding those springs was new. He thought himself it was 
clearly shown in tbe drawings of Sprague’s invention, and во shown that any 
competent electrician could have understood it at once. Неге no witness had 
said that those drawings would not have disclosed to a competent electri- 
cian the four essential features of the first claim. That was published ip 
England before the date of the application for a patent, and that being so, 
it was not possible to support the first claim. For those reasona he thought 
that Mr. Justice Cozens- Hardy was right, and that the appeal should be 
dismissed. 

Lords Justices Rigby and Collins gave judgment to the same effect, and 
the appeal was dismissed with costs. 


National Telephone Co. v. Tunbridge Wells Corporation. 


This case was heard in the Queen’s Bench before Justices Grantham and 
Channell oa Monday, and raised a question аз to whether a stipsndiary 
magistrate or a county court judge haa, eince the passing of the Telegraph 
Act, 1892, any jurisdiction to hear and determine an appeal from a refusal 
of the highway authority to allow a telegraph company to open up sireets 
for the purpose of laying wires or tubes. By two deeds of 1881 and 1896, 
made between the Postmaster-General and the National Telephone Co., the 
company were authorised to work and use certain form: of telegraph for the 
purpo:e of transmitting telegrams within the borough of Tunbridge Welle. 
By a deed dated 1896,and made between the Corporation of Tunbridge Wells 
aud the Telephone Company, the Corporation consented to the company 
exercising within the borough such powers as might from time to time and 
at any time be delegated by the Postmaster-General to the company, in 
pursuance of the provisions of sec. 3 of the Telegraph Act, 1892. This deed 
went оп to say: “It is expressly agreed that the consent contained n the 
preceding clause is given upon the following conditions : (1) Except as 
regards the work mentioned in the schedule, the company shall not exercise 
any of the powers conferred on the Poetmaster- General by the Telegraph 
Acts 1863 and 1878, in respect of which the consent of the Corporation 18 
required under the said Acts, without obtaining the irther consent 10 
writing of the Corporation, to be from time to time ,.ven to the specific 
works for the time being proposed to be carried out under such powers, it 
being intended that, the general consent contained in the precediog clause 
is nut to operate to relieve the company from the obligations of obtaining 
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the particular consent of the Corporation to such specific work as required 
by and provided for in the said Acts.” Clause 10 of this agreement 
contained a reference of all disputes under its terms to two arbi- 
trators and an umpire. The company wished to open a street and lay 
telephone wires and to execute works not mentioned in the schedule 
to the last-mentioned deed, and applied for the consent of the 
Corporation. The Corporation refused, and the company contended that 
under sec. 4 of the Telegraph Act, 1878, they had the right to refer the 
difference to the county court judge. The county court judge, while 
expressing the opinion that he had jurisdiction to hear and determine the 
difference, refrained from doing so until the hearing of this motion, which 
was for a prohibition, upon the ground that since the Telephone Act, 1892, 
sec. 5. the county court judge had no further jurisdiction in such cases. 

Mr. JOSEPH WALTON, for the Corporation, having real the special 
casestated by the learned county court judge, 

Mr. CRIPPS, Q.C.. and Mr. J. CASSELL, for the National Company, 
submitted that the consent required by the deed of 1896 meant consent 
subject to appeal to the county court judge. They further contended 
that the county court judge was constituted an arbitrator, and that 
prohibition was not the appropriate remedy. 

Mr. Justice GRANTHAM said there was no doubt what their judgment 
should be. Tne National Telephone Co. had not brought themselves 
within the Act of Parliament which gave general powers to carry on 
these works in the way in which it had been claimed by the National 
Telephone Co. There was not much doubt as to what really was the 
history of this legislation. In 1878 everything was io the hands of 


the Crown through the Postmaster-General. Then pressure was 
brought to bear upon them and they consented to delegate 
ame of their powers. but the moment they did that and 


allowed these works to be carried out by a company, they very 
properly changed their modus operandi. During the time that it wasa 
Crown monopoly and the Crown bad a right to do this work it was 
considered just that the judicial authorities of the Crown should be 
invoked to determine any differences that arose between the Crown and 
the public authorities. The Postmaster-General consented to do this 
work in Tunbridge Wells. By the Act of Parliament it was provided 
that, supposing there was a difference between the 'Postmaster- 
General and the authorities at "Tunbridge Wells, some tribunal 
must determine who was right. It being a question of the 
right of the Crown to do thia, the Legislature decided to invoke the aid 
of the judicial authorities of the Crown—the county court judge or the 
stipendiary magistrate. Then came the Act of 1892, whereby these powers 
were delegated. The moment private individuals carried on this work 
the right which the Crown had to call in the aid of the judicial 
authorities ceased, and more power was given to the authorities in 
whose district the work was to be done. The urban authorities 
were given a power of veto. Their consent must be obtained to 
exercise, first, the powers to be delegated, and then there was a 
right to say in what way they would consent to these powers being exer- 
cid. The Tunbridge Wells authorities gave a general consent, but subject 
to the general terms of the agreement, that the consent was only to do the 
work thereby agreed upon and set out in the schedule, and before any 
other work was done they must obtain the further consent of the local 
authority. The parties to the agreement rightly understood what their 
rights and liabilities were. Under the Act of 1892 this agreement was 
expressly and properly drawn to give such rights as the Corporation 
intended to give in the first instance to the National Telephone Co. 
reserving to themselves the right which, by the Act of 1892, they had 
power to reserve. The National Company. were bound by the terms of 
the agreement, and had no right to say the county court judge was the 
proper tribunal to determine any difference which had arisen between 
the parties. 

Mr. Justice CHANNEL concurred, and the application was allowed 
with costa. 


Corporation of Huddersfield v. the National Telephone Co. (Ltd.). 


This case came before Justices Grantham and Channell in the Queen's 
Bench on Wednesday on an application by plaintiffs for a writ of prohibition 
directed to the county court judge of Huddersfield prohibiting him from 
hearing an application made to him by the National Telephone Co. by way 
of appeal from the refusal of the plaintiffs to allow the company to open up 
streets for the purpose of laying wires or tubes. 

hearing Mr. Macmorran, Q.C., as to the nature of the appeal, 

Mr. Justice Grantham stated that having looked at the agreement on 

which the motion was based, it seemed on all fours with the case of the 

MM Telephone Co. т. The Tunbridge Wells Corporation decided on 
ay. 

Their lordships, in the result, after hearing Mr. Cripps, Q.C., for 
the Corporation of Huddersfield, decided that as the case raised practi- 
ind the same point as the other case, the prohibition would be granted 

costs. 


British Insulated Wire Co. v. Dublin United Tramways Co. 


and National Conduit and Cable Co. (of New York.) 

In the Chancery Division, Dublin, on Tuesday, before the Vice-Chancellor, 
Mr. Blood, Q.C., applied on behalf of plaintiffs for liberty to deliver to 
defendants and each of them interrogatories, and that the defendants 
be ordered to make a full and satisfactory affidavit of documents, setting 
out amongst other documents, particularly invoices, bills of lading, consign- 
ment notes, receipts, &c., and documents relating to any portion of certain 
cables sold by the New York company to the tramway company in infringe- 
ment of plaintiffs patent. The action was heard in Nov., 1899, to restrain 
the infringement of certain patents which plaintiffs owned for the manufac- 


ture of cables for electric traction. On Sept.2, 1896, plaintiffs’ patent expired. 
The judgment of the Vice-Chancellor was that defendants admitted 
they had infringed plaintiffs’ patent of 1884, and submitted to an inquiry 
for damages. The Court ordered an inquiry at Chambers as to what 
damages the plaintiffs had sustained, limiting it to any portion of the 
cable manufactured according to said patent received by the defendant 
tramway company prior to Sept. 2, 1898. Plaintiffs were unable to file 
their affidavit before the chief clerk without the information which they 
now sought to obtain. 

Mr. S. RONAN, Q.C., for the tramway company, said the time had not 
yet arrived for defendants to file their affidavit, and it would be presumed 
that in their answer they would state how niuch they got. The New York 
company had an American patent which justified everything they did in 
America, and the plaintiffs had an English patent which only prevented 
acts in infringement in the United Kingdom. The tramway company had 
arranged with the American company to deliver a portion of the cable, but 
that it should not be delivered in this country until after Sept. 2, 1898, 
the date of the expiration of plaintiffs’ patent. By mistake a small amount 
was delivered in this country prior to that date, and the tramway company 
immediately admitted liability for the amount. The real object of this 
motion was to extend the decree to everything put on board at New York 
prior to Sept. 2, which was contrary to his lordship's judgment. 

The VICE-CHANCELLOR did not think he had gone the length of 
holding that the defendants were ouly liable for cables received in Dublin. 

Mr. RONAN asked for an adjournment of the motion that he might 
serve notice to amend the decree. 

The VICE-CHANCELLOR said it would be necessary to have this 
question decided. If the delivery on board shipat New York was a receipt 
by defendants, then they were liable for an infringement quoad those goods. 
It was not so much to amend the decree as to construe it. 

The application was granted. 


Stephens v. Mather & Platt (Ltd.). 


An action was heard this week before Mr. Justice Lawrence in the 
Queen's Bench Division, being a claim by Mr. Hilliard Stephens for an 
account of all orders executed by Mather & Platt (Ltd.), in reapect of the 
business of Dowson, Taylor & Co., engineers, of Manchester, in their 
district for 1899. The plaintiff claimed 24 per cent. commission on the 
whole of the London turnover. The jury returned a verdict in his favour, 
and an account was therefore directed to be taken. 


PARLIAMENTARY INTELLIGENCE. 


MUNICIPAL TRADING. 


The Lords and Commons Joint Committee on Municipal Trading held 
another sitting on Friday last, the Earl of Crewe presiding. 

Mr. CHANDOS LEIGH, Q.C., counsel to the Speaker of the House of 
Commons, explained the nature of his duties in relation to private bills. 
In examining them he had to be careful that no bill involving general 
taxation, or which, in his judgment, should be introduced as a public bill, 
should be introduced into the House of Lords. As a rule, electric schemes 
were dealt with by the Board of Trade, but there had been some notable 
exceptions this year. An instance of oppositien on second reading occurred 
in the case of the General Power Distributing Co.'s bill. That bill origi. 
nated in the House of Lords, and was passed by the House, but so late in 
the session that it could not get through the Commons. It was thought 
very hard it should have to be begun de noro in the next session ; the bill 
was suspended and taken up at the same point in the next session, In the 
result the House of Commons threw the bill out after it has passed the 
House of Lords. This session there was a group of seven electric 
distribution bills, which, after a long discussion, were referred to a 
special—not a hybrid—committee, with Sir James Kitson as chairman. 
Five of the bills had been heard, but the Committee did not intend to give 
a decision until they had heard the whole. The general principle in these 
bills was that where sufficient public advantage was shown power might be 
given for the supply of electric energy over an area embracing the districts 
of numerous local authorities. In some of these bills restrictive clauses 
would be inserted. Thus one provided that where local authorities 
already had power the company should not within the district of that 
authority supply electricity except to wholesale consumers; and 
another clause gave the local authority power to exclude the company 
from supplying if the authority were ready to take the supply 
in bulk and distribute it themselves. All unopposed bills were 
examined very closely, and a very careful report drawn up in regard 
to them. In the House of Lords the powers of the Chairman of Com- 
mittees with regard to these bills were autocratic ; if he liked he could 
cut a clause out, and the House of Commons Committee could not 
re-insert it. Witness read unopposed bills to discover novel clauses which 
might be objectionable in going further than the general law. If he saw 
any strong clauses їп а bill he would direct attention to them. Thus in 
the Rochdale bill the Corporation took power not only to create ice stores 
but to make and sel! ice. That was, to his mind, a clear case of municipal 
trading. That clause was unopposed ; so witness went to the Chairman 
of the Committee dealing with the bill, and directed hia attention to it in 
order that it might be dealt with by the Committee. 

The CHAIRMAN : So far as you know has the power ever been given! 
—No ; it is a totally novel power to me. Continuing, he said a most 
important matter was the power which corporations sought to raise money 
by bills and promissory notes. The ordinary way of raising money by a 
corporation was to issue stock. 


"ta 
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Lord ROTHSCHILD : Suppose they were unable to raise a loan, what 
would they do ?—They would have to come to Parliament to be authorised 
to raise the loan unless they had got unexhausted borrowing powers. 
No doubt corporations, in some cases, had very large overdraughts 
from their bankers. The first case of allowing money to be raised by 
promissory note and bills, which was a more straightforward method, was 
that of the London County Council some years ago. The difference lay in 


the fact that the London County Council were subject to Government 


audit, while the old municipalities elected their own auditors. Conse- 
quently great care had to be exercised in this matter. He could not say 
whether the banks would be able or not to recover overdrafts allowed to 
municipalities. 

Mr. HOBHOUSE: Are not these overdraughts shown on the municipal 
accounts ?—They ought to be. That rather supports me as regards 
watching things very carefully. 

A NOBLE LORD: You do not assert of your own knowledge that any 


corporations have borrowed in excess of their statutory powera by over- 
‘draft or otherwise ?—I cannot say that. I know that there have been 


overdrafts to a considerable extent ; there may have been unissued bor- 
rowing powers. He thought it would be better to allow these clauses 
relating to bills and promissory notes, provided the city or town had sufficient 


status both in population and finance to warrant it being done. On the 


question of allowing an individual trader locus standi to oppose a trading 
scheme of a corporation, he said, as a general rule, the locus was not 
allowed. This was a point on which some guidance was wanted for the 
Committee. The general principle acted on in one case at least was that 
where there was anything which affected the interest of the general 
travelling public, the 'bus companies concerned were allowed a locus to 


Oppose. 
` The CHAIRMAN : It is quite clear you would not give a locus to any 


individual trader to say he was injured by municipal trading ?—I do not 
think so. While recognising that no private company could have carried 
out water schemes such as those of Manchester, Birmingham, Liverpool, 
and the Derwent Valley he rather deprecated the practice of municipalities 
acquiring water and gas companies against their will and consent. This 
practice had enormously increased in the last few years. Municipalities 
which had never initiated or invented anything in reference to gas, tram- 
ways, or electric lighting, had yet, in a manner, forced the companies which 
undertook those matters to sell when their concerns became flourishing. 
He knew of no case in which a municipal authority had sought to acquire 
a gas undertaking except it bad been in a sound position. He stated, from 
information obtained from private sources, that between 1878 and 1897, 
while the increase of population had been 21 per cent., the increase of rates 
had been 175 per cent., and of local indebtedness 220 per cent. 

Mr. SYDNEY MORSE, chairman of the Municipal Trading Committee 
of the London Chamber of Commerce, said the subject of inquiry had 
been very fully discussed by the Committee of the Chamber, and upon 
their report a resolution was passed by the Chamber declaring that the 
scope and sphere of municipal enterprise in opposition to private enterprise 
ought to be defined. The Municipal Corporation Act of 1835 was 
intended to place corporations in the position of trustees, and to 
restrict their use cf corporation funds to certain definite purposes. 
Local authorities endeavoured to keep down the rates, and it appeared to 
his Committee that they desired to carry on undertakings outside their 
areas in order to make a profit "nd so reduce the rates. In regard to the 
Tramway Act, he complained that the consent of the local authority being 
& condition precedent to any: cheme, private enterprise in this direction 
was often hampered by the local authorities seeking to impose hard 


conditions on the promoters. The intention in giving power to the local 


authority to purchase at the end of 21 years, was that when the purchase 
had been effected the authority should lease the line and not work it. 
Applications in regard to electric light were generally made by provisional 
order. It was necessary to prove to the Board ої Trade the consent of the 
local authority, and although the Board of Trade had power to dispense 
with that consent, until last year they had never used that power where 
the question was one simply of granting or not granting ; they had used 
that power in regard to matters of detail. In the early days, say in 1889, 
when electric lighting was not so far advanced, it was not difficult to get 
consent ; but as it became more of an assured success so it became more 
difficult to get consent, and now if one went to even a very small district 


very onerous terms were put upon the promoters. Where the corporation 


owned the gas works it was often argued before the Board of Trade that 
they had invested a large sum in gas which might be endangered 
if electric lighting was allowed. Thus the progress of electric lighting 
had been very seriously retarded. Further, the electrical industry had been 
placed in a very unkind condition as regarded other industries. Gas and 
water obtained a freehold, as it were; but electric lighting companies’ 
undertakings had been limited as to consent, price, and terms of purchase, 
though it had been, he supposed, quite as important an industry and as 
difficult to introduce as any of the others. As showing how municipal 
trading was increasing, he said municipalities in the last two years had 
introduced bills in relation to railways, canals, tramways, harbours aud 
tidal waters, for which they had asked for a total of 70 millions of money, 
whereas in the previous nine years the total figure was only 37 millions. 
With regard to tramways he said in many cases mechanical powers had 
been given to а company, but practical operations prevented by 
the refusal of the consent of the local authority ; and nowadays 
consent was always refused on the ground that the local authorities 
were anxious to work the lines themselves. The tramways had cer 
tainly not had fair play. In introducing a new tramway capital had to 
be embarked, but it had to be kept intact and a living wage made because 
at the end of 21 years the promoters were certain not to get back their 
original capita]. No money could be spent on improvements or extensions, 
and the promoters had to get on as best they could, as compared 
with the authority, which had a freehold and could look to the future to 


repay losses of the present moment. If powers were given, as had been 
proposed, to municipalities to work tramways outside their districts, they 
would be actual competitors with the companies. 

On Tuesday Mr. S. MORSE, continuing his evidence, said the opinion of 
Municipal Trading Committee of the London Chamber of Commerce was 
that the action of municipalities in trading should be restricted to matters 
undertaken in the public interest, and not with a view to profit, and there- 
fore matters in respect of which it was reasonable that a rate should be 
made. Water was a thing which it was to the interest of everyone to deal 
with ia a proper, wholesome, and pure manner, and the Committee of the 
Chamber of Commerce thought it reasonable that a rate should be made 
for giving a pure supply of water. They were of opinion that if municipal 
trading were allowed it must have the effect of abolishing the private 
trader. Where trading concerns were in the hands of local authorities 
there was no incentive to progress, and no inducement to take 
advantage of new inventions. If the principle of trading by municipalities 
were once allowed it would be extremely difficult to limit the class of 
trading permitted. The distinction he drew between water and lighting 
was that it was essential from a sanitary point of view that every house 
should have & good supply of water, but it made no difference to one 
householder whether his neighbour had any light at all or used candles or 
lamps. He did not see why & man should be compelled to contribute 
towards the provision of light for his neighbour, though he did see why he 
should be compelled to contribute towards the provision of water, the 
general use of which was necessary in the public interest, 'The mere fact 
that local authorities had power to veto companies’ tramway and electric 
lighting schemes had, he thought, injured trade in this country. To such 
an extent was this the case that we had to get a large quantity of our 
tramway and electrical plant from abroad. 

Mr. S. B. PROVIS, permanent secretary to the Local Government 
Board, stated that during the past five years the Board had sanctioned 
loans for electric lighting purposes amounting to £5,726,000, of which 
£5,138,000 were to town councils and £588,000 to urban district councils. 
The whole of these loans were sanctioned under the general law, but during 
the same period £1,051,000 was borrowed under local acts. 

The Committee then adjourned till to-day (Friday). 


THE ELECTRIC POWER BILLS. 


THE LANCASHIRE COMPANY’S BILL. 


The Select Committee of the House of Commons on Electric Power Bills 
resumed its investigation on Monday, Sir J. Kitson presiding. 

Mr. WILLIAMS addressed the Committee in support of the petition of 
Southport Corporation against the bill He said the pro area of 
supply included hundreds of square miles of agricultural land which would 
be absolutely useless for the company's purposes. The estimate put forward 
by the promoters respecting the load factor appeared to be extremely 
sanguine, and yet, if it proved to be wrong, the whole scheme would fall to 
pieces, Southport, as a pleasure resort, was not a suitable place in which 
to carry on industrial pursuite. The local authorities wanted none of the 
scheme, and had asked to be excluded frem it. There was no probability 
that they would ever send a requisition to the company for the supply of 
electricity, and he thought it was clear that unnecessary powers of supply 
should not be given. 

Mr. GRIFFITHS, Mayor of Southport, said the town was a purely 
residential one, its staple trade being building. 'The generating stations 
at Wigan and St. Helens would both be about 20 miles from Southport, 
and he could not conceive why the powers asked by the promoters in 
respect of Southport should be given, the district to the north, south and 
east of Southport for many miles being entirely agricultural. The 
Corporation of Southport generated electricity very cheaply, and even if 
the hopes of the company were realised as to the price of supply the 
Corporation would be able to beat them easily Why the wishes of an 
important place like Southport should be set aside on the speculation of a. 
combination of traders patsed his understanding. The maximum prices of 
the Council for electricity supply were 7d., 5d., and 4d., but those were not 
the prices actually ch 

The CHAIRMAN : You are aware that under the bill you cannot have a. 
supply without your own consent and except on fyour own invitation. If 
that be во, where are you injured !—We are injured as the whole wealthy 
district of Lancashire will be injured in having established in the wealthiest 
portion of it a protected company of combined traders who will have protected 
rights and with whom no one will be able to compete except under an Act 
of Parliament. Of course, if the company expend the large sum of money 
they propose to expend competition cannot take place. I have not a. 
shadow of a doubt that in the course of two or three years there will be a 
great improvement in the manufacture and distribution of electricity, and 
if counties combined to work their electricity, as they sometimes combine 
for water supply, they could give greater public advantages than it is 
possible for this company to give. The improvement will, in my opinion, 
be so great that in two or three years the provisions of this bill will 
become obsolete. 

. Mr. C. D. TAITE, electrical engineer to the Southport Corporation, 
stated that the present load factor of that town was 11°3, but the 
Corporation were laying down an extensive system of tramways which 
were to be worked by electric traction, in addition to the- 
existing tramways. "This would increase the load factor amd reduce the 
cost to the Corporation of generating electricity for themselves down to 
about 1'45d. per unit, or 20 per cent. less than the company proposed to 
charge. It would cost the company O Ad. per unit for cables to transmit 
power to Southport. Не was not aware that in Germany agriculturiste- 
were banding together in order to supply themselves with cheap electri- 
city. He did not know that it would do any particular harm to Southport 
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to grant the company the powers asked for, but the people of Southport 
objected to the company having powers wbich they would not exercise. 

Mr. BALFOUR BROWNE, Q.C., in opposition to the bill, said he 
appeared for 15 boroughs in South Lancashire, including Manchester, 
Liverpool, Oldham, Belton, Warrington, Wigan, Accrington, Burnley, 
Salford, and Rochdale. The local authorities in all these important places 
did not consider the bill would put within the reach of anybody in the 
district electricity at a cheap rate. The measure sinned in every way. 
It was a grab at a buge area of country, not for the purpose of 
supply, but merely to get a foothold there for some ulterior object. 
The great towns of South Lancashire supplied themselves with 
electricity, and could do ғо much more cheaply than the company 
could. It would do the district serious injury to give a company 
Parliamentary powers to lay its hand on it, and to object to any local 
authority, at present without electrical powers, from acquiring them. Too 
large an area did not tend to the reduction of price. This was shown by 
the company's own scheme, because they proposed to set up not one 
undertaking but four. As to the recommendations of the Joint Committee 
respecting way leaves, it was not a recommendation that wayleaves should 
be created promiscuous'y over a wide area of 1,100 square miles, What the 
Joint Committee recommended was that power should be given in connection 
with a generating station outside an area of supply, which of course, pre- 
suppoeed an area cf supply in the first instance. The local authority of 
every great town in this district protested against the company coming in, 
simply Lecause tbey knew that there waa no public advantage in the 
scheme. There was no excuse for allowing a company to come in and 
supply where the municipalities were doing their duty and supplying at 
very cheap rates. The Corporation protested against wayleaves being 
granted through the streets of all the towns, the thoroughfares being in 
many cases absolutely unsuited for laying another pipe or main. The 
13 boroughs had already spent about £2,156,000 on electrical undertakings, 
aud they were about to spend £2,100,000 more, so that they had spent or 
were spending more than the proposed total capital of the company. 
Liverpool already supplied electricity for traction purposes outside ita own 
area, Manchester supplied Salford and Swinton, and Bolton also supplied 
for traction purposes outside its own boundaries The Manchester district 
of supply bad an area of 36 square miles, which was about the limit at 
which electricity could be advantageously and cheaply supplied. The 
Corporation was supplying both the outside and inside area at the same 
price, which, on an average, amounted to 3°33d. per unit, while for power 
it was ljd. Liverpool was supplying for lighting at 393d., for street 
lighting at 2:294., and for tramways at 0 91d. Manchester was doing аз 
well and better than the company could, and, on the face of it, the scheme 
was wild, ridiculous and atsurd. 

Ald. LLOYD HIGGINBOTTOM, Chairman of tbe Electricity com- 
mittee of the Corporation of Manchester, said he was a mechanical engineer 
by profession. He acted as chairman of a conference of representatives 
of boroughs held in reference t»this bill, and had been deputed to give 
evidence on behalf of those boroughs. In the judgment of the boroughs 
the company ought not to be entrusted with the sweeping powers asked 
for in this bill. The boroughs felt that the company should not have 
whole:ale powers to break up the streets of auy borougb in the district. 
He saw no such public advantage to be gained under the bill as would 
counterbalance its disadvantages. The cost of laying mains from the 
generatiog stations to the towns which the company wished to supply 
would be so enormous as to absorb the saving that would be effected by 
placing the generating stations near the collieries. It would be a great 
inconvenience to have fresh mains laid in the streets of a city like 
Manchester, where the Corporation already had great difficulty in laying 
any additional pipes. 

Mr. WORSLEY-TAYLOR, Q.C., for the promoters, said that if the 
Corporation were not properly protected he would see that proper protec- 
tion was afforded. He asked the witness what objection there was to the 
bill if the Corporation were properly protected ?—The Dill was во framed 
that it could not be altered to properly protect the Corporation, and he 
declined to reply to a hypothetical question. 

On Tuesday, Mr. LLOYD HIGGINBOTTOM, in reply to further que:- 
tions put by Mr. Worsley Taylor, said Manchester sold electricity at the 
lowest prices, and if it were possible to introduce Manchester prices all 
over the County of Lancashire it would be a good thing for the public. 
The proposed area of supply ought undunbtedly to have the right to get 
cheap electri: ity. 

Мг. WORSLEY-TAYLOR : Should we have been right if we bad come 
with a bill to take out the rich part: of the area without taking the obli- 
gation to supply the poor parts! —I sy that you have chosen the rich 
parts, and have practically left out the poor parts. I say that you cannot 
supply the poor parts of the district in the north. Witness went on to 
'say that he did not deny that the compauy would be able to generate 

power in their proposed genera!ing stations as cheaply as Manchester 
could generate it, but he did deny that they would be able to distribute 
as cheaply. Transmission and demand would be the difficulties in the way 
of the company. In Manchester and district at the present time electric 
power was not supplied to any of the numerous cotton mills The 
. Manchester Corporation could supply it, but the millowners did not a:k 
for it, as they could produce it more cheaply themselves. 

Mr. A. BROMLEY HOLMES, electrical engineer to the Corporation of 
Liverpool, said the Corporation purcha:ed their electrical undertaking in 
1896 from a company for £400,000. Since the purchase the price charged 
to consumers had been greatly reduced. To ordinary consumera the 
present price was 4d. per unit for light ; for public buildings it was 3d. ; 
for street lighting, 2d. ; for power, 2d. up to 3,000 units per quarter 
and ld. beyond. The total capital expenditure of the Corporation 
on the electrical undertaking had been £769,000, while a further 
estimated capital expenditure of £380,000 was to be made in the 
present year. The protits were £9,000 in 18°6, £16,000 in 1897, 


company to tear up streets for its mains. 


been adapted to electric traction. 


£8,000 in 1898, and £11,000 in 1899. He did not think that the calcula- 
tions on which the promoters of the Lancashire Electric Power Bill based 
their scheme were sound. Не saw no provision in the estimates for the 
cost of the construction of transforming stations in the area of supply or 
for the apparatus thit would require to be fixed in these statione, and no 
provision for duplicating the mains. In his view the proposed load factor 
of 35 per cent. was imaginary, aud could not be attained in practice. His 
experience was that the company would have to depend for customers on 
the small consumers of power. The promoters could not possibly give the 
Corporation proper protection because the Corporation wanted all the room 
in the atreets for themselves. He did not know of any street in which the 
room would not be required by Liverpool for its own purposes. The 
largest consumers of power in Liverpool were the printing eetablishmenta. 
The largest motor was 50 н ғ. At present they supplied 800 n.r. of elec- 
tricity for power. If they were called upon to supply the docks with 
mechavical power it would amount to several thousand H.P. At 
present they had 50 or 60 customers for power. He was strongly of 
opinion that if powers were given to the company to lay mains the local 
authorities should have power of supervision over the laying of them and 
should havea voice in the construction of the maine, the material used, 
the coveriog, and so on. The Corporation of Liverpool was greatly opposed 
to the principle of the bill, and considered tbat there would be no advantage 
to compensate for the inconvenience which it would occasion to the public. 

In cross-examination by Mr. Worsley-Taylor, Q.C.. WITNESS said that 
the great harm of the bill lay in the fact that it would empower the 
Generally speaking, he 
thought it undesirable that power should be given to a company to supply 


areas close up to populous centres, which areas could be supplied by the 
local authorities themselves. 


Dr. PANTON, a member of the Bolton Town Council, said the 
tramway lines of the town had, since the Council acquired them in 1897, 
In 1898 the Corporation obtained power 
to supply electricity in a large district outside the borough from the 


generatiog station, which was situated inside the borough. Those powers 


were at once put into operation. Last year 824,792 units were sold at an 


average rate of 1:81. The objections of Bolton Corporation to the bill 
were based on the serious interference it would cause with the streets of 
the borough. 
to find places for their own mains. 


It was difficult aud dangerous even now for the Corporation 


Mr. C. H. WORDINGHAM, electrical engineer to the Manchester Cor- 


poration, expreesed the opinion that no economy would be obtained by 
increasing the scale on which electrical energy was produced beyond, say, 
20,000 н.р. or 50,000 н.р. 
coal, aud that would be swamped by the cost of the mains to the area of 
supply. 
thia country. 


The only saving would be in the carriage of 
It was not practicable to carry electricity for a long distance in 


At the conclusion of Mr. Wordingham's evidence, Mr. PEMBER, Q.C., 


representing the Newcastle Electric Supply Co., stated that an arrange- 
ment had been made with the promoters of the Tyneside bill with regard 


to the Wallsend generating station site, which was scheduled in both bills. 


The two companies agreed te abide by the decision of the Committee as to 


who was to have that site, The Newcastle Supply Co.'s bill was to be 
treated as unopposed in the House of Commons, but in the event of this 
Committee deciding that the Walleend site should go to the Tyneside 
Company that site would be struck out of the Newcastle Company's bill 
before it passed through the House of Lords. 

On Wedaesday Sir WILLIAM PREECE said that the electric lighting 
legislation of this country had met with universal approval Electric 
lighting was here developing at a rate оѓ progress greater than in an 
country in the world, and we were also paying less for it. Electricity was 
well developed in Lancashire. Аз to wayleaves. he was of opinion that the 
local authorities should have a voice in the matter. 

Major P. CARDEW said he had considered with regard to the amount 
of power to be transmitted through mains the question of danger to the 
public, and of the interruption of supply caused by a breakdown of a main. 
He considared that a limit of 300 kw. as desirable, though in special 
cases of trunk mains the limit might be as much as 1,000. He then gave 
particulars as to the possibility of increasing the danger by multiplying 
the number of mains through the streets of large towns. He did not 
think they should refuse to allow the local authorities of a big town to 
say what route their mains should take on passing through that town. 
There would not, however, be any harm in leaving the matter to the Board 
of Trade, who would give ear to the case of both parties. Не did not 
think it necessary to pass through Bolton or Liverpool, and it was not 
necessary to touch more than two small districts to the east of Manchester 
to be supplied from the generatiog station at Old Trafford. 

By the CHAIRMAN : The local authority ahould have the power to lay 
the mains if they so wished, though the co npany could not afterwards be 
responsible for their condition. It might, however, b» supposed that the 
local authority, being solicitous for the safety of their own streets, would 
take all the greater care, If a jealous local authority laid the mains badly 
there could easily be an appeal to the Board of Trade. Local authorities 
had a special knowled ze of their own streets, especially with regard to sub- 
soils, and the suitability of mins for such sub-soils. Local authorities 
should have the power of supervision, with an appeal to the Board of Trade, 

Mr. A. H. AITKEN, town clerk of Aceringt n, said his borough with 
four other districts to the north and west between Accrington and 
Clitheroe —which the company proposed to supply —had obtained power to 
supply the area. The company would have to go through the whole of the 
Accrington main roads in order to get away upin a corner of Clitheroe. He 
admitted that the people of Accrington wanted cheap electricity, but stated 
that they hai obtained a provisional order in 1891 and now, practically, 
had their works finiehed. 

Mr. EVANS, town clerk of Salford, gave evidence against eanctioning the 
proposal af the company to go into their district. 
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In convection with the Newcastle Electric Supply Bill, Mr. RICKARDS, 
Q.C., on Wednesday, informed the Electric Power Bills Committee that 
arrangements had been come to which made it unnecessary to trouble the 
Committee to go into the merita of the scheme covered by the bill. 


Yesterday (Thursday) Mr. CHARLES HOPKINSON, C.E., was called in 
support of the petition of the large borougbs, aud said that the electric 
supply which the company proposed to give would be useless for the textile 
trade, as the cost would be prohibitive. If there was a demand for the 
kind of power the company could supply it must come from the small 
industries, in regard to which the cost of a steam installation was very 
high, and for which the most economical power at present was gas. In his 
opinion the prospects of the bill were extremely vague. The only elements 
of economy the promoters could claim were aggregation of works, staff, &c., 
and the nearness of the coal field ; the second consideration did not apply 
to the generating station at Old Trafford. It would be possible to supply 
the textile trade with electric power economically if the generating station 
were next door ; it would be more difficult if the station were a mile off, 
and impossible if it were 10 miles off." 

This concluded the case for the opposition. 

Mr. WORSLEY TAYLOR addressed the Committee on bebalf of the 
promoters, He had never before come in contact, with a more remarkable 
collection of electrical Baalams than had been put forward as witnesses by 


the petitioners. The nett result of their evidence was that as soon as апу. 


one of them made a point another infallibly came and destroyed it. All 
the promoters of the bill asked was that they should be placed in a posi- 
tion to offer to supply electric power either to local authorities or to those 
who Lad been allowed to set up electrical undertakings with the consent 
of the local authorities — that they should have the option of giving a supply 
of cheap electricity with the consent of the local authorities. With regard 
to the price, he would point out that the echedule included in the bill 
would only last for seven years, and if at the end of that period it proved 
to be too high it would be cut down by the Board of Trade. The promoters 
had voluntarily put into the billa clause providing that there should be 
no monopoly, and another giving the local authorities a voice on the 
question of cable route, with an appeal to the Board of Trade. The pro- 
moters had tried honestly and liberally to meet the views of thore who 
they hoped would be their customers, and he appealed with confidence to 
the Committee to pass the preamble of the bill. 
The Committee adjourned the further consideration of this bill. 


THE SOUTH WALES BILL. 


Mr. PEMBER, Q.C. (yesterday) followed on with the bill of the South 
Wales Electrical Power Distribution Co. He said it was promoted by a 
number of gentlemen who were very largely interested indeed in the 
iadustries of South Wales, and no financier or contractor had any part or 
hand in the matter whatever. The total number of factories or under- 
takings in which the promoters were interested had among them a capital 
of over £22,000,000. The Company proposed to supply with electricity 
an area of 1,034 square miles. There were only two local authorities in 
the whole of the district that were at. present supplying electric 
power. There were only generating stations for some 32 square 
miles in the district, and only mains laid for 10 square miles. 
Only 900 odd persons were taking electricity out of a popula- 
tion of 1,000,000, and the average price at present charged was 
434. per unit. It was obvious that the promoters, being connected with 
large industrial concerns, would be to a large extent their own customers, 
and, therefore, the bill stood ia a very different position from any other 
which had been brought before the Committee. The bill proposed to 
incorporate a company with power to erect three electric generating stations, 
‚опе at Neath, a second between Pontypridd and Caerpbylly, and the third 
near Pontypool, The measure also provided for a system of mains to be laid 
-partly underground, but partly across country, over which easements were to 
be obtained. The company was to have a capital of £1,000,000, divided into 
£750,000 ordinary shares and £250,000 debentures. The area of supply was 
probably as concentrated in its industrial activity as any in the kingdom 
its industries including iron works, foundries, tin-plate works, chemical 
works, and collieries. It was covered with a network of railways, and ite 
chores were covered with ports, while;there were come large docks. The 
manufaetures of the district were not, however, in due proportion to the 
output of coal, though the coal was of the finest quality. The tin-plate 
industry had largely drifted away to America aud other countries, one 
great factor in the superior position of the foreigner being his superior 
utilisation of electrical facilities. It was possible by using electric power 
to employ the essence of the coal instead of the coal itself. This meant a 
revolution in transport and a great saving. Under these circumstances 
the productien of power became a new industry. | 
. Mr. Pember had not concluded when the Committee adjourned till 
to-day (Friday). 


NORTH METROPOLITAN ELECTRIC SUPPLY BILL. 


On Tuesday the consideration of the proposals contained in this bill 
was resumed by the Committee of the House of Commons presided over 


by Mr. A. H. Brown. 


district proposed to be served was approximately 18 square miles. 
east was theriver Lea, navigable for barge traffic from London to Hertford ; 


almost parallel with the Lea was the Great Eastern Railway, running to 


Hertford ; the Great Northern Railway, running to Hertford via Hatfield, 
and other railways running through the district. 
facilities would attract a number of small manufacturing trades now carried 
on under unfavourable conditions in the east-end of London. In 
_ Germany electrical installations are being put down in some of the 
agricultural districts for the purpose of supplying farmera with current 


Mr. WM, L. MADGEN, oue of the promoters, said the extent of the 
On the 


He believed these 


for agricultural purposes, and electrical ploughs are now being made in 
Germany for that purpose. I think the charge for electrical ploughing is 
from 8 marks to 10 marks per acre. Very little has been done in this 
country in the direction of the application of electricity to agricultural 
uses. 

Mr. MOON: What do you say as to the distances from the proposed 
power station to the distributing centres! — The distances are quite prac- 
ticable, and the serving of two or more distributing centres from the same 
trunk main is not only possible, but is very commonly done. At the 
present moment пеау the whole of the area, with the exception of 
Harrow, is absolutely barren of electrical supply : at Walthamstow, what 
might be termed a preliminary plant has been put in, and Hornsey, which 
obtained its electric lighting order two years ago, has actually invited 
tenders from companies willing to take over and work the order. 

Do you think that the result of your obtaining the powers you seek 
would be that places like Harrow and Walthamstow would find it more 
economical to purchase electrical power from you than to go on utilising 
the plant they have put down ?—It is, of course, quite optional for them 
either to continue manufacturing their own or to take a bulk supply from 
us or a partial supply from us. 

Mr. CLAUDE BAGGALLAY Q.C. (for Edmonton District Council and 
other authorities): You think you would take people from existing districts 
where their work is to be found to new works *—No, manufacturers would 
come very readily, I believe. 

I gather from yourself, Mr. Raworth and others, that the works are 
likely to be situated principally near the river Lea, so that if you have to 
supply remote districts in Hertfordshire or in West Middlesex the works 
near the Lea would have to bear the added cost of long length of main 1— 
We propose to supply at a uniform price throughout the whole district. 

Dut people near the Lea who want a cheap supply will have to pay some- 
thing towards the cost of supplying at a uniform price the western and 
northern parts of the district ?—No ; you are quite wrong. 

Lord ROBERT CECIL, Q.C. : Supposing the existing small Distribution 
Company establishes it3 generating station at Hertford, do you think tbey 
will abandon the aite in the event of the bill passing !—No, they regard 
that as the pioneer station. They will immediately make arrangements 
for supplying electricity in bulk from the maiu generating station, and will 
take the smaller plant away. There is a ready market for such plant. 

Mr. MOON : Supposing this bill passes, what will take place at Hert- 
{ога ? — The Distribution Company has certain statutory obligations,and they 
must commence to supply. Inthe event of the bill passing, the main will 
be immediately run along the Lea valley, through Hoddesdon and Ware, 
probably right into Hertford, and аз soon as a bulk supply is available the 
generating plant at Hertford and Barnet will be shut down and takea 
elsewhere. 

This concluded the case for the promotera. | 

Counsel for the opponents of the bill having addressed the Committee, 

Mr. BARTLEY DENNIS asked that in the event of its being passed 
the Harrow Electric Light and Power Co. should be exempt from its 
operation. 

On Wednesday the CHAIRMAN said: We find the preamble of the 
bill proved, but in view of the importance of the principles involved the 
Committee will postpone the consideration of the clauses until Thursday, 
June 28, in order that we may secure as much uniformity as possible with 
the other bills now before the Electric Power Bills Committee. 


WAR OFFICE CONTRAOTS. 


In the proceediogs, on Friday last, before the Select Committee of the 
House of Commons which ia enquiring into certain allegations of fraud and 
irregularity in connection with War Office contracts during the 12 months 
to April last, the charges brought against the Walsall Electrical Co. were 
investigated. It is clear from the evidence already given before the Com- 
mittee that these charges are of a nature which could be easily much 
exaggerated, as we know from Messrs. Stiff and Sons’ letter to us (p. 255 
of our issue for June 1). Mr. Jackson presided. 

Мг. W. PEARSE, R.E. Iuspe»ting Department, Woolwich, said that in 
January last & representative (Mr. F. Brown) of the Wallsall Co. called 
upon him at Woolwich Dockyard, respecting a number (8) of electrical 
testing instruments supplied by the company and rejected on inspection. 
Witness expla'ned the defects, and showed Mr. Brown the record of tests 
of the instruments complained of, and also explained the department's 
requirements. Mr, Brown appeared t» be pleased with what witness stated, 
and admitted the goods were rejected for sufficient reason. He then placed 
his hand iu his pocket and asked if witness would accept a trifle for the 
trouble he had beeu put to. Witness declined. Mr. Brown then asked 
him for his private address, and this he also declined. Mr. Brown then 
went away, and witness reported the circumstances to the chief examiner, 
who advised him to report to the inspector, aud he did во, 

By Mr. SHEARMAN, counsel for the Walsall Co.: The eight small 
instruments were worth about 50a, a-piece. 

Mr. FREDERICK BROWN, managing director of the Walsall Electrical 
Co, being à member of the Society of Frienda, was allowed to affirm, He 
said he agreed with Mr. Pearse’s account of what bappened at the inter- 
view. When he offered Mr. Pearse a trifle for his trouble he did not know 
that he was the person responsible for testing the instruments. His 
object in asking for his private address was to send him two tickets for 
the theatre, as he was at the time contracting for a theatre 
and had some spare tickets. Mr. Pearse had been very civil and 
had given him all the information he required. He now realised 
that his action was open to misconception, but he had certainly no 
fraudulent intention. In reply to a statement by Mr. Major, director of 
Army contracts, that tbe work of the Walsall Co. had been generally 
unsatisfactory, he stated that the total value of the War Office acceptances 
between 1897 and 1899 was over £1,00), while the rejections represented 
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a value of about £100. The date when hia firm's name was struck off the 


War Office list was stated as Jan. 17, yet they actually sent in a tender on 
March 23 at War Office request. Until hesaw the name cf his firm in the 
newspapers as having been taken off the liet he had no idea whatever tbat 
they bad been ғо struck off. No notification of the fact had been made to 
them, eince they had the right of appeal in such a case, and he thought 
this was a great hardship. 

The CHAIRMAN: As a man of business, if anyone had subjected a 
confidential servant of yours to this process of treating, would you not 
have deemed it extremely improper ?— Looking at the matter as I do now. 
I think probatly I should. In this case, however, Mr. Pearse had returned 
the instruments to us, whereas we are supposed to fetch them. This was 
extra trouble, which I thought worth acknowledging. I think Mr. Pearse 
acted quite rightly in refusing, and I have no complaint to make of him. 


LONDON COUNTY COUNCIL TRAMWAYS. 


The Select Committee of the House of Commons, presided over by 
Mr. W. H. Holland, on Tuesday considered the London County Tramways 


(No. 1) Bill promoted by the London County Council authorising the 


construction of 11 extensions to the Council's existing tramways north 
of the Thames; and on the south side the doubling of the existing line 
of tramway along Nine Elms-lave and the erection of a generating station 
at Camberwell for working by electric traction the tramways from 
Westminster and Blackfriars Bridge to Kennington and from Westminster 
to Tooting. The bill was opposed by several local authorities, the omnibus 
owners in London, the North Metropolitan Tramways Co., the North 
London Railway Co., and owners and frontagers along the routes. 
Mr. DU CANE, for the promoters, eaid the proposed new tramways or 
junction lines were confined to the northern side of the Thames, the 
widenings were both on the south and north, and the electrical equipment 
was оп the south. In the county of London there were 115 miles of tram- 
ways, of which the Council owned 48 miles on the north and 243 miles on 
the south of the river, or 724 miles in all. The Council'a northern tram- 
ways were worked uuder lea:e by the North Metropolitan Tramways Co., 
- which paid a dead rent to the Council, with an additional payment should 
the profits increase beyond a certain amount. In the south 243 miles 
were worked by the Council themselves. The Council sought by this 
‚ bill and another that bad already passed the House to equip general'y their 
system of tramways for electric traction. Most of the extensions had been 
suggested to the Council by the authorities of tbe districts through 
which the lines would run, and, with two exceptions, were unopposed. 
Opposition came from the Holborn District Board of Worke, who objected 
to tte propored line along Rosebery-avenue, against the Drayton Park 
extension, and the line at Evering-road, Stoke Newington, on the extreme 
east. The bill was also opposed by tbe London General Omnibus Co., 
who claimed to represent the omnibus interest of the county of London. 
The other bill promoted by the Council (No. 2) was one authori-ing the 
Council to adopt electric traction subject to the approval of the Board of 
Trade. In the present bill, however, there were no worka included which 
d'd not involve new construction. The lines of tramways prepoecd would 
run through the districts of some 15 local bodies of whom only three were 
oppoeing. 
. Mr. J. W. BENN, L. C. C., said the Council had found the tramways of 
London in a atate of confusion, and were endeavouring to bring the whole 
system into order. In three years they would own the whole of the tram- 
ways of the metropolis. The object of the bill was to couple up the lines 
by filling up breaks so that passengers might travel through from poiut 
to point. By the other bill before the House it was proposed to apply 
electric traction to all the lines in London. If the overbead trolley system 
were adopted the local authorities were to be fir:t consulted and their 
consent obtained. It was proposed to apply electric traction to the exten- 
sions now asked for. Any system could be employed by the Council with 
the approval of the Board of Trade. With regard to the North Metro- 
politan Tramways Co., the Council contended that the clause in their 
lease covering reconstruction and extension was sufficient protection for 
that company. If there was any doubt, provision was made in the 
lease for arbitration. The omnibus opposition might be summed 
up in the fact that they feared competition with electric traction. 
If the Council's No. 2 1 ill passed, the provisions of this bill in regard to the 
electrical equipment of the Tooting line would be unnecessary. This bill 
had provided a generating station and mains to give effect to bill No. 2. 
Whatever happened to No. 2 bill the Council were very desirous to elec- 
trically «quip the Tootiog line. Under the powera taken over by the 
Council from the tramw y companies, they could equip certain lines 
experimen!ally ; but, as the cost was £15,000 per mile, including the 
generating station, it was impossible to do £o, subject to pulling up the 
system should it not be approved by the local authority. The electric car, 
occupying the tame area as the horse car, would carry 70 pasiengers 
against 46 by the horse-driven car. The substitution of electric for horse 
traction wou'd, it was calculated, save in London some 9 m les of road 
space, the same number of passengers being carried. 

Sir ALEX. BINNIE, chief engineer to the London County Council, said 
the co:t of the extensions included in the bill with points and crossings 
would be £109,100. The electric equipment of the Westminster and 
Tooting line would cost £186,500, and that of the Dlackfriars and Ken- 
nington tramway £57,£00. The total cost of the proposals of the bill 
would be roughly £466,000, inclusive of cite for the generating station 
(£90,000). 

Yesterday (Thursday) Prof. K. B. W. KENNEDY Faid that last year the 
London County Council had arked him to report as to the use of electric 
traction in London. He hid examined the tramways of Europe and the 
United Statcs, and made himself thoroughly acquainted with all modes of 
electric traction. The general conclusion of his report was that an elec- 
trical syetem with underground conductors was perfectly feasible in 
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London, and would not be extravagantly expensive. Any such system 
could be worked with economy and success, and he was in favour 
of an underground system as most suitable for the ceutre of the 
metropolis. In the outlying parts it might be preferable to adopt 
the cheaper overhead system. А veto was given by the bill to local 
authorities in regard to the use of the overhead eystem, and with respect 
to any other system they would have a right to particulars and to appear 
before the Board of Trade. After considering this report, the Council had 
instructed him to prepare plans, which he was how doing. The tramways 
would be во lsid that neither the tram rails, nor the slot rails, nor any 
other part of the apparatus would interfere with the ordinary traffic, and 
to all outward appearance the conduit system would look exactly like the 
Brixton cable line, which had been working for years There were 
practically two systems proposed to be used the conduit system and the 
turface-contact system. The conduit syatem was at work on a large scale 
in America and in Europe. Under that system the two running rails were 
seep, with the slot rails in the ceutre with an open groove, underneath 
which there would be a continucus conduit carrying the two steel conduc- 
tors, one being the negative and the other the positive. Thcse would be 
carried on insulatora entirely separate from each other. From the cara 
would drop down a very thin plough—a framework atout 15in. long and 
lip. thick connecting with the conductors and picking up the current. 
There was complete insulation as in the case of electric light 
conductors, Tbe surface contact had not been so extensively used 
as the conduit system. The principle of that system was that 
the electricity was collected by the car from metallic discs or 
contact studs placed tetween the raila. These discs were circular, 
about Вір. in diameter, with a contact surface about Jin. in diameter. The 
intention was to set each dis: in bitumen blocks about Sia. by 15in., which 
would be sloped to meet the pavement of which they formed a part, 
and would be so constructed that in the highest part the discs would be 
only gin. above the surrounding pavement. That gib. would not present a 
sharp edge. There would be no danger whatever to the street traffic. 
Toe system had certain advantages in regard to cost and simplicity, 
and the Council thought tlicy ought to have the right to adopt it if, on 
usc, it was found advantege»ous without the local authorities having an 
absolute veto such as had been given in respect of the ouerhead system. 
With the surface contact system the current returned through the rails, 
so that there were no insulated returns, and the system was similar in 
that respect to tbe overhead system. There was a conductor running 
underneath the studs and connected to a moveable pipe of iron 

There was nothing else below ground. The tramcar carried certain 

electromagnetic appliances, which when they came over one of th® 
studs lifted the piece of iron and brought it in contact with th 

stud through which the current was carried to the motors on the car. 
Directly the car passed the iron pipe dropped down and was no longer in 
contact. The actual contact was made by means of a skate 
which rubbed along the top of ths stud: These studs were 
only alive when the skate was passing over them, which was when 
the car was [assing. Some of the existing depots would be used 
as transforming stations, and he thought the site at Camberwell 
was a good one for the generating station, being close to the London 
Chatham and Dover Railway, upon which coal sidings would be con- 
structed under the powers of the bill. The station would be large 
enough to meet the needs of South London for many years to come, 
even though the whole of the tramways were operated by electricity. 
The electric cars propozed to be used would carry 61 people, and the 
speed would be regulated by the Board of Trade. The initial difference of 
cost between the conduit and the surface-contact systems was about £2,000 
per mile. The surface-contact syetem in use at Paris was a defective 
system, being worked in a complicated and inefficient manner, and was not 
suitable for uec in London. S» far as principle was concerned it was the 
same as that now proposed. Не did not propose the Potter 
system, except that that system was a surface-contact system. 
From Westminster Bridge to Clapham Common, and from Blackfriars 
Bridge to Kennington tbe conduit system would be used, and from 
Clapham Common to Tooting the surface-contact system. From the 
conduit aystem there was no danger of electrolysis being caused, because 
the returns were insulated. With the surface-contact syetem there was ths 
same risk as with the overhead system, the returns not being insulated, 
The Board of Trade regulations protected anyone from injury in that 
respect. 

The Committee then adjourned till to-day (Friday). 


CROYDON TRAMWAYS AND IMPROVEMENTS BILL. 


On Tuesday the omnibus bill promoted by the Croydon Corporation, 
dealing, among other things, with tramways, came before the section of 
the Police and Sanitary Committee of the House of Commons of which 
Lord E. Fitzmaurice is chairman. In 1894 the Corporation obtained 
power to construct tramways within the borough, which they leased to the 
Croydon Tramways Co. The Corporation are about to take over these 
tramways, and seek power to wind up the company and to construct 
further tramways, to be worked electrically on the overhead trolley 
system. It is also proposed to take power to supply electric energy to 
adjacent local authorities. Fur the tramways borrowing powers of £170,000, 
and for the generating stations £35,000, are asked. One clause in the bill 
enables any department of the Government to represent to the Board of 
Trade that the use of their electrical powers iujuriously affects any iustru- 
ments or apparatus, whether electrical or not, used in any observatory or 
laboratory, and then the Board of Trade shall, after inspection or inquiry, 
have power to require the Corporation to use such reasonable and proper 
precautions, including insulated returns, as the Board of Trade may deem 
necessary, to prevent euch injurious affection. The bill was opposed by 
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two sets of petitioners—the frontagers on a part of the line and the 
Lambeth Water Co., who allege danger to their mains from electrolysis, 
and ask for a clause throwing the cost of any accidents through electrolytic 
action upon the Corporation. 

After hearing evidence aud counsel, the Committee decided against the 
petition of the frontagers and passed the portion cf the preamble relating 
to the tram ways. 

The Committee then proceeded to deal with the opposition of the 
Lambeth Company. 

Mr. STEPHEN SELLON (for the Corporation) said that such a provi- 
sion had never been inserted in any Act of Parliament, although the 
Lambeth Company had unsuccessfully tried to get it inserted in another 
case this year. In 1895 a Joint Committee of both Houses considered, 
inter alia, this question of electrolytic action arising from electrical tram- 
ways, and their conclusion was that tbe only instances brought before them 
came from abroad, and were cases in which tbe tramways had not been 
properly constructed. Upon their report and recommendation the Board 
of Trade adopted a clause which was intended to secure the proper con- 
struction of electrical tramways and so to prevent the poesibility of 
electrolytic action; aud the Corporation had in this case adopted the 
Board of Trade standard clauses. 

Mr. JAMES SWINBURNE (for th» petitioners) said he had some 
apprehensions, even if the Board of Trade regulations were properly 
enforced, in the case of Croydon (where 24 volts was the maximum 
pressure to be used and the area was limited), on account of the possibility 
of the extension of the system or of its being joined up with the County 
Council or some other large system in the South of London. He explained 
that electrolytic action was gradual, and resulted in eating away the pipes. 
Though the recording instruments, the use of which was insisted on by the 
Board of Trade, showed the difference in pressure and the amount of 
Jeakage at a station, they did not show that a portion of the leakage which 
left the line traversed the pipes and returned to the line. 

Having heard counsel, the Committes deliberated in private, after which 
the CHAIRMAN, in giving their decision, said they did not see how they 
could grant the compensation clause asked for. 

The tramway clauses were then gone through and adjusted in the 
usual way. 


BOURNEMOUTH TRAMWAYS. 


Оа Tuesday the Select Committee of the House of Commons, preaided 
over by Mr. W. H. Holland, again considered the bill confirming the 
Tramways Provisional Order of the Bournemouth Corporation. 

Mr. PEMBROKE STEPHENS, Q.C., for the Corporation, raid that 
since their last meeting the promoters had had an opportunity to con- 
sider the position, and they found that certain points had been overlooked, 
and certainly some alterations would have to be made either by the Com- 
mittee or in another place. Two things seemed to have been prominently 
in the minds of the Committee : one, the question of precedentes, and the 
other the question of continuous working. By the action of the Corpora- 
tion and the Committee tramways had been secured, and the Committee 
had imposed the terms that, if within two years the tramways were 
not constructed, other parties should be at liberty to make them. 
Now there came in the difficulty, which was not emphasised on the Jast 
occasion, that the two schemes were not abso:utely alike. The Corporation 
scheme was for tramways generally throughout the whole of Bournemouth, 
and the scheme of the Christchurch Bill for tramways approaching Bourne- 
mouth, and with a considerable break in the middle, and if the Corporation 
tramways were not made in sympatby with that scheme continuous running 
would be impossible. The private tramway company had no continuous 
line to offer, and therefore the continuous line was a concession to the 
company, which they bad no means of offeriog an equivalent for. 

Mr. MOON, for th» Christchurch Co., submitted that the Committee, 
267106 giving its decision, would not re-open the question of running powers 
at all. 

Mr. PEMBKOKE STEPHENS : It had been put before the Committee 
with some confidence that there were precedents for compulsory running 
powers being given over corporation tramways, It was, however, a mistake 
to вау that such powers had been given by Parliament. The Committee 
had therefore been unintentionally misled, and if the decision of the 
Committee rested on that statement it was based upon an error. 

The CHAIRMAN: The Committee cannot see that any new point is 
now raised. The Committee de.ided on the evidence before it. 

Mr. BALFOUR BROWNE, Q.C., for the Tramway Co., said his case_had 
been opened on its merite. An agreement had been signed between the 
two agents, and the present application was bad in practice, and he 
protested against the matter being opened up again. 


Mr. STEPHENS: If the decision of the Committee is irrevocable I 


shall be obliged to go to the other House and ғау that a thing had been 
done which was without precedent ia giving these running powers over the 
Corporation tramways. 

The CHAIRMAN : The Committee are advised that, as a matter of 
order, the bill is no longer before the Committee, яо that, however disposed 
they might be, they have no power to re-open the matter. 

Mr. BALFOUR BROWNE, Q.C., protested as strongly as he could 
against the action of the Corporation. The matter had heen heard fully 
hy the Committee, a decision come to, a careful agreement between parties 
prepared and signed by the Parliamentary agents and accepted by the Com- 
mittee. Tbe case for the running powers was not opened as one of precedent 
at all, and it was for Private Bill committees to make precedents. There 
had been no miscarriage, but if there had been it had been condoned by 
the agreement signed and settled. 

Mr. STEPHENS said if the Committee did not feel themselves at 
liberty to hear the Corporation case, all he asked was that nothing should 
be done to hamper what was a great public case, i | 


The CHAIRMAN : The Committee cannot see their way to re-opeu the 
matter. If anything new had occurred it can be stated in the other House. 
There is nothing to be added or taken away fro:n the previous decision of 
the Committee. 


TOTTENHAM DISTRICT COUNCIL BILL. 


This bill came before a Select Committee of the House of Commons 
yesterday. Its objects include the proposed supply of elec:ricity, for which 
borrowing powers are sought for £36,C00. 

Mr. R. C. GLEN explained the position of the electricity proposal, and 
pointed out tbat the only opponent was the Middlesex County Council, 
who would not have had a locus standi if the promoters had proceeded by 
way of provisional order. The County Council urged that trey might in 
the future propose to run trams on the electric overhead trolley tystem, 
and the powers sought by the promotera 1€ granted would prove detri- 
mental to thst undertaking. 

The CHAIRMAN of the Tottenham District Council gave evidence of the 
great desire for a supply of electricity in the district, and said the estimate 
of Messrs, Preece and Cardew ofthe cost of the electric installation was 
£36,000. 

Mr. EARLE (for the Middlesex County Council) said that although the 
actual duty of doing repairs and maintaining the main roads was retained 
orclaimed by the District Council, the obligation to pay, in the name of a 
contribution, really the whole cost of repair and maintenance, was cist 
upon the County Council. So long as a private undertaker was carrying 
on the electric lighting work, the public were protected by the District 
Council, whose only interest is to protect the public, but here, although 
the District Council did not lose their public character, they came forward 
as traders, and their interest as traders might conflict to a considerable 
extent with their intcrest asa public authority. He therefore asked that 
the County Council should be put, in reference to maia roada, in precisely 
the same position with regard to the scheme as the District Council would 
be if the work had been undertaken by a private company. "There were 
many cares where this had been done. 

The CHAIRMAN decided not to give the protection gzought, and passed 
the preamble of the bill. 


TWICKENHAM ELECTRIC LIGHTING PROVISIONAL 
ORDER BILL. 


The right of the Middlesex County Council to be heard iu opposition to 
ihe above measure was considered yesterday (Thursday) by the Court of 
Referees of the House of Commons, Mr. Parker Smith presiding. 
Mr. HARPER, for the County Council, in claiming a locus standi, held that 
his clients contributed towards the cost of the main roada which would have 
to be broken up under the powers of the bill, and that, therefore, they 
were entitled to be heard against the preamble of the measure. Mr. SHAW, 
on the other hand, contended that the management of roads was vested 
in the district council, and that it would be absurd to give two authorities 
the right to appear in opposition to the bill in respect of their ownerehip 
of main roade. The County County only paid a contribution towards the 
maintenance of the roads. Besides, this was an electric lighting order, 
and the eventual purchasers were the District Council and not the County 
Council. The locus standi was disallowed. 


UNDERGROUND TELEGRAPH WIRES. 


In the House of Commons, on Monday, Mr. HANBURY, in reply to 
Sir John Leng, said that the underground telegraph line from London to 
Birmingham met the demand for uninterrupted communication over that 
part of the country where destructive gales were mcst prevalent, but it 
was not at present found to be so generally useful as the overground line, 
The Postmaster - General could not at present contemplate its extension to 


the North. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


d 


Ashton.—The Council bave decided to apply for borrowing 
powers for a considerable extension of the plant at the electricity 
works. | 

Asylum Lighting.— The Fifeshire County Council has decided to 
obtain a report from an electrical engineer as to the cost of lighting 
their asylum electrically. 

Beverley.—Consideration by the Council of the report of Mr. A. H. 
Gibbings on electric lighting has been postpones until the decision 
of the Parliamentary Committee on the Electric Power bills has been 
given. . 

Bermondsey (London).— The Vestry have approved drawings 

repared by their consulting engineers (Messrs. Kincaid, Waller 
К Manville: for the refuse destructor and electricity supply build- 
ings, and tenders are shortly to be invited. 

Birmingham.—The Public Works committee have approved of 
the adoption of central standards with cross arms for that portion of 
the Bristol-road tramway route between the Suffolk-street terminus 
and Bromsgrove: street, aud side poles with brackets for the remainder 
of the route. 

Burton-on-Trent.— The aczounts of the Gas and Electricity 
works were presented at the Corporation meeting last week an'i 


approved. The chairmm (Councillor Lowe) said he thought the 
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Council would agree they had made substantial кеч during tbe 
p year in their electric light undertakiug, and the time was not 
ar distant when that department would become a remunerative one. 
They had spent £1,825 in replacing the old rubber mains with 
British Insulated Wire Co.’s cables. The removal of the old mains 
had cost £2,359, and Lad been paid for out of the reserve fund of the 
gas works. The profit on the gas works had been increesed from 
£6,105. 15s in 1899, to £6,521. 78. 3d. in 1900. Taking all 
things into consideration, the committee thought the gas aud 
electric light undertaking: had worked most satisfactorily. 
The report was ceed to. Afterwards Councillor Lowe 
moved that tle price of gas be increa«d 5d. per 1,000ft. 
He taid that either the price must be raised or they would fail to 
make any contribution to the rates, which would in consequence go 
up at the very least Gd. in the £. However much oppoeed to their 
interests, it was their duty to make the usual provisions in their 
accounts, The increase in their coal bill was £8,700, and the 
increase of 5d. per 1,000ft. would bring in about £6,250, leaving 
£2 500 to be met by the increased price of residuals, Councillor 
Hutchinson contended that the price was being raised much higher 
than was necessary, especially as the charge for electric current was 
to remain at its preeent figure. Heconsidered the electric light con- 
sumer thus received an unfair preference over his neighbour who 
us: d gas. Eventually, however, the resolution was carried. 

An application by the promoters of the Swadlincote and Wood- 
ville tramways for the Council's consent to the construction of 
tramways within the borough has been referred to a committee. 


Cardiff.— The Tramways committee are about to invite tenders 
for about 1,000 tons of rails, fishp'ates, bolta, copper bonding, &c. 


Carlisle —The total receipts of the electricity department for the 
year ended March 25 amounted to £2,102. 11s, of which 
£1,522. 19». 9d. was for current for private and £510 for public 
lighting. The expenses of generation were £1,169. 5s. 7d., distribu- 
tion £90. 6s. 10d, public lamps £178. 118. Id., rents, rates and 
taxes, E32; management expense: £663. 83. 6d, and insurance 
£30. 8s. 6d., a total of £2,164. 1s 2d. Interest came to £868. 183. 6d. 
and sinking fund instalment to £1,189. 10s. 5d., leaving a net loss of 
£2,091. 1s. 5d. ; 167,032 units of current were generated, 103,155 
told and 22,379 used on woiks Private consumers took 85,922 
unite, and 44,233 units were used for public lighting. The total 
maximum supply demanded was 169 kw. The capital expenditure 
was £31,152. 5s. 2d., or £1,189. 5s. in excess of borrowing powera 

Chesterfield.—A canvass of ratepayers has resulted in offera to 
take electric current for the equivalent of 7,950 8 ср. lamps. The 
canvass was made at the request of the Local Government Board. 


Clacton.—At last week's шее! the Council it was proposed 
to instruct the consulting engineer (Mr. W. H. Trentham) to prepare 
plans and specifications for an electric lighting scheme, but an 
amendment that the matter stand over for six months was carried. 


Colne.— Application for sanction to borrow £40,000 for electric 
lighting has been decided upon. The Council already have one 
соса customer, as current will be supplied to the Colne and Trawden 
light railway. 

Coventry.—The accounts of the electricity department were pre- 
tented an approved at the Corporation meeting on Tuesday. During 
the year ended March 31 tbe number of consumers increased from 
135 to 238, and the revenue went up from £3,597 to £4,183. The 
profit had been £786, against £333 for the previous 15 months. 


Crewe.—The completion of the 4,000th locomotive engine at the 
Crewe works of the London and North-Western Railway Co. was 
made the occasion of general rejoicings on Saturday, when 
Mr. F. W. Webb, chief mechanical engineer of the company, presided 
over a large gathering at the Mechanics’ Iostitute, Crewe. А bronze 
medallion of the lae Sir Joseph Whitwortb, presented to the 
Institute by former Crewe students who have succeeded in 
securing Whitworth scholarebips or exhibitions, was unyeiled by 
Mr. Groves of the Patent Office. Mr. Webb, referring to the completion 
of the 4,000ch engine, said although they had been hard pressed 
at the works to keep abreast of their business, they had not yet had 
to go across the Atlantic for any of their engines. Не had informed 
the directors of his company tbat if any American locomotive were 
sent to Crewe for repairs thev would бет to get some one else to 
Iepair it, for he could not do so. He considered the locomotives 
turned out at the Crewe workshops equal to any in the world. 
Itis not unlikely that if a similarly firm attitude had been assumed 
by other gentlemen in Mr. Webb's position, the importation of 
American locomotives into this country would have tecn on a much 
smaller scale. Mr. Webb was subsequently presented with the 
freedom of Crewe by the Town Council, and mentioned that when 
he first went to Crewe they had turned out their 250th engine and 
were employing 510 workmen, whereas in 1899 the employés 
numbered 7,428, and their engines hai travelled 74,000,000 miles. 


Dudley.—Until further notice electric light consumers are to 
have the option of being charged at a uniform rate of 5d. per unit or 
6d. for two hours & day (between 5 p.m. and 7 p.m. in winter and 


6 p.m. and 8 p.m. in summer) and 14d. after. 'The chairman of 
the committee Ald. G. H. Dunn) announced at the last meeting of the 
Council that the award of the Beard of Trade as to the amount the 
British Electric Traction Co. had to pay the Corporation for electrical 
energy was very eatisfactory. The new generating station could 
produce 700 kw., and there was room to lay down an engine two or 
three times the size of the present one, to that they would be able 
to meet any demand for electricity made upon the town in the 
future. In 1902 the Corporation would have to take over the tram- 
ways and re-lease them to the company for 21 yeara. If they could 
not agree as to conditions the Board of Trade would arbitrate. The 
Council bave applied for sanction to borrow £10,000 for wiring 
consumers' premises in the district. 


Dundee.—At the annual meeting of the (Gas Corporation on 
Wednesday Treasurer Ritchie announced that the income of the 
electricity department for the year had been £10,755. 14s. 7d., and 
the surplus £628. 1s. 10d. The estimated income for the current 
year was £15,450. 1s. 10d., and the expenditure £14,535. The price 
of gas has been increased from За, 4d. to 3a 104. 


Electric Driving.— 10 the report of the Ebbw Vale Steel, Iron 
and Coal Co. for the year ended March 31 it is stated the board have 
under consideration the remodelling of the blast furnace plant, and 
the extensive introduction of electric power. 


Electric Launches on the Thames. —The subject of electrically- 
driven launches and other boats for the Thames traffic is one 
which is at the present moment receiving considerable attention 
from electrical engineers, the London County Council, and others. 
The Immisch Electric Launch C». has just issued a pamphlet on this 
subject. These launches were introduced by Messre. Immisch & Co. 
as far back as 1889, and the number of these vessels has continued 
to slowly but surely increase until now a considerable capital 
is invested in the development of this form of electrical progres- 
sion. The pamphlet gives us much technical information as the public 
can absorb, and there is little difficulty in showing the advantages 
of electrical over other forms of mechanically-driven boats, from their 
bandiness, the simplicity of the mechanism, easy workinz, perfect 
control, and the fact that the driving power is stored out of the way, 
leaving the whole of the room in the bosts for the comfort and 
convenience of the passengers. The pamphlet gives particulars of 
up-stream and down-stream trip’, the distances, the names of the 
up-river locks, and some interesting particulars of the chief places 
to be visited. A number of maps are given to aid the tourist 
adopting this method of vieiting the charming upper reaches of the 
river. st, but not least, a l:st of the launches available, their 
carrying capacity, and the MS made by the company for hirin 
and service. The time ів surely at hand when this company wil 
achieve a larger measure of success than it has yet attained. 

Mr. W. Rowland Edwards of the Thames Valley Launch Co. 
writes us on the subject of electric launches and other vehicles as 
follows :—Motor cara can now be used comfortably between Oxford 
and London, the Thames Valley Co.’s charging stations being now 
ava'lable at the following places: -Weybridge (river side), Maiden- 
head (Boulter’s Lock), Hurley (at the lock), Pangbourne (adjoining 
Whitchurch Bridge), Shillingford Bridge, and by arrangement wit 
the Oxford Electric Lighting Co. The Thames Valley Co. have a 
number of electrical boats available for hire and purchase. 


Electric Lighting in the North Metropolitan Districts.—At 
the Tottenham Council last week the clerk reported that at tbe 
recent conference on the electric lighting question representatives 
from Friern Barnet, Edmonton, Finchley, Southgate, Wood Green, and 
Tottenham, agreed to ak the various authorities who had not yet 
done so to support the principle of co-operation in electricity eupply. 
о Southgate, and Tottenham had already passed resolutions 
to this effect. 


Electric Lighting Plant for German Sea-going Vessels.—The 
German Bundesrath has decreed that apparatus and materials 
required for electric lighting on board sea-30ing vessels, iacluding 
searchlights and their appurtenances, shall be admitted free of duty 
into the German Customs Union. ТЕ. 

Electric Pumping. At the meeting of Young's Paraffin Light 
and Mineral Oil Co. (Ltd.) last week, the chairman (Sir James King) 
said that among the items of special outlay for the current year was 
that for electric pumping plant at Newliston, which would accom- . 
plish the pumping much more efficiently than at present, and at 
greatly reduced cost. 


„Electric Shock.” —Inquest —An inquest was hell last week on 
the bcdy of an assistant night watchman named Golton, in the 
employ of the London Electric Supply Corporation, at the Deptford 
Works. It appeared that deceased suffered from a weak heart. His 
duties were to make certain rounds during tbe night and to enter in 
a log book certain particulars, It was no part of his duties to touch 
the machinery, except to do a little switching occasionally during 
the night. The evidence of Mr. Clement J. Bailey, superintending 
engineer at the works, went to show that deceased went to the 
switchboard to make an entry in the log Look, which was kept near 


this spot. The voltage of the conductors near where deceased was 
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found was 2,500. Evidence жаз given by members of the company's 
staff and by medical men that death was due to asphyxia and not to 
electric shock. Dr. A. J. Russell, of Deptford, stated that the 
post-mortem examination disclosed no marks or burns, except a 
emall bruise on the nose where deceased had fallen. Death was 
due to aspbyxia, the cause of which he bal not been able to ascer- 
tain. The appearance of the body did not, however, exclude the 
oesibility of death from electric shock. "The valves of deceased's 
rt were diseased and the heart’s action might have failed through 
& fall from faintness. Dr. Lewis Jones, of the electrical department, 
St. Bartholomew’s Hcspita’, said he had never known of a case of 
death frcm electric shock where the voltage was 2,500 without a 
burn, which was usually a distinguiching mark of death by electricity. 
He was of opinion that deceased could not have come in contact with 
the conductor near which he was found without receiving a burn. 
Мг. G. W. Partridge, chief engineer to the Corporation, sail the 
fuses found near deceased were not in use. The jury with one 
dissentient returned a verdict oí death from asphyxia caused by 
electric shock. The dissenting jury man said he did not consider the 
evidence sufficient to justify the verdict. 

Electric Tramways in London.—Some members of the London 
County Council recent]y had an interview with the President of the 
Local Government Board (Mr. Caaplin) and the President of the 
Board. of Trade (Mr. Ritchie) on matters 1elating to the government 
of the metropolis, when a request was made that increased facilities 
might be provided, by legi-lation or otherwise, for the construction 
of electric tramways in districts where the Council had powers to 
build artisans’ dwellings. The President of the Local Government 
Board had no difficulty in meeting the viewa of the deputation, and 
the President of the Board of Trade expressed the opinion that the 
wishes of the Council would best be attained by altering the Stand- 
ing Order which rendered the consent of the local authority an 
essential preliminary to the use of thoroughfares. 


Electricity in Mining.— On Wednesday the bottom of the shaft 
in No. 2 mine of Bridgewater Colliery, Walkden, belonging tu 
the Bridgewater trustees, was lighted electrically for the first time. 
The electric light, which supersedes oil Jamps. at the bottom of the 
shaft, also extends nearly 200 yards in a tunnel leading to the 
workings. 

Engineering Amalgamations.— Negotiations are practically 
completed for the amalgamation of Sir Christopher Furness, 
Westgarth & Co. (Ltd.), marine engine builders, Middlesbrough, 
with Messrs. T. Richardson & Sons, electrical and mechanical 
engineers, Hartlepool, and the newly-acquired Scotia Eagine Works, 
Sunderland. 

‘The firm and business of R. Napier & Sons, Govan (builders of a 
large number cf vessels engaged iu cable layiog and repairing work) 
is to be. absorbed іа M«ssrs. Wm. Beardmore & Co., Parkhead, 
сре The latter firm is building considerable extensions to its 
establishment at Parkhead. 

Engineering Trade Dispute.—Jt is announced that the A S.E. 
officials have decided that the:r members shall cease to work overtime 
after 25th inst. “ until some method of settling the wages question 
has been agreed upon.” The engineering employers of the North- 
East Coast have declined to submit demands of the men for an 
increase of wages to arbitration. 


French Submarine Cable Enterprise.— M. Ordinaire on Mon- 
day submitted to the French Chamber of Deputies (on behalf of the 
Colonial committee) a report on the bill before the Chamber for 
colonial submarine cables. The Times states that the report approves 
the proposed cable from Oran to Tangier, which would dispense 
with the use of the English or Spanish cables, but condemns the 
proposed extensions of that cable to Marseilles and Teneriffe, advo- 
cating a direct line from Brest to Saint Louis as less expensive and 
as being easily connected with a Central America and a Congo cable. 
The report advocates the connection of Madagascar with the Congo 
by submarine and inland telegraphs and with 'l'ongking via Réunion. 
The report, without definitely pronouncing, is in favour of the 
laying and working of these cables by private companies, the State 
not possessing sufficient apparatus for constructing them and being 
unlikely to work them with success commercially. 


Glasgow.—The Corporation on Wednesday agreed to increase the 
salaries of Mr. W. W. Lackie and Mr. J. C. A. Ward, assistant 
engineers of the electricity department, as mentioned in our last issue. 

Greenock. Additional plant, estimated to cost about £8,000, is 
to be erected at the electricity works in order to provide current 
for the projected electric tramway. 


Halesworth (Suffolk)—The Colchester Brewing Co., who are 
putting down electric lighting plant, have offered to supply trades- 
men in the district with current. The Council have, however, 
appointed a committee to consider and report upon the advisability 
of themselves applying for electric lighting powers. 

Hampstead (London) -—The profit on the working of the elec- 
tricity department for the year ended March 25 amounted to £8,265. 
The Finance committee has transferred £5,061 out of the profits to 


the reserve fund, and £10,000 to be invested in London County 
94 per cent. consolidated stock, making the total amount investe 1 
£16,221, representing 10 per cent. of the capital expenditure. The 
sum of £3,205, the balance of the net profit for the year, is to be set 
aside to form the first instalment towards a depreciation fund for 
meters and plant. 


Hanley.— The total receipts of the electricity department for the 
vear ended March 31 were £8,809. "s 4d, and expenditure 
£7,631. 193. 7d., leaving a balance of £1,177. 78. 9d. Interest 
(£2,130. 183. 5d.) and sioking fund (£1,315. 11s. 8d.) come to 
£3,416. 103. ld., leaving. £2,269. 2з. 2d. to b» provided out of the 
general district rate fund. 537,893 units of current were sold 
(123,070 for public and 414,823 for private lighting), and 14, 199 
units were used on the works. There are 65 arcs and 80 incan- 
descent lamps, representing a total equivalent of 35,160 30-watt 
lamps connected for street lighting. The total maximum demand 
was 550 kw. 

Hastings.—A report presented by the Lighting committee to the 
Council meeting on Friday, recommending that several additional 
thoroughfares be lighted electrically, and that the gas company be 
informed that the gas lamps would not be required after Dec. 25, 
was adopted, and a tender for lamp pillars accepted. 


Hey wood.— Last week the Town Council decided to apply for a 
loan of £15,090 for electricity supply. 

Hotel Lighting.— The Coast Development Со. are putting down 
a complete electrical installation for lighting their new hotel and 
pier at Southwold. | Edmundson' Electricity Corporation have 
obtained the contract, which is to be carried out to the specification 
of Mr. A. A. Campbell Swinton. 


Hyde.—The Council have appointed six representatives of the 
Corporation to act on the joint committee (of 24 members) of the 
Councils of Hyde, Stalybridge, Dukinfield, and Mossley, for promoting 
a joint electric lightiog aud traction scheme for the districte. It has 
been resolved to make application, in conjunction with the Dakin- 
field Town Council, to the Light Railway Commiseioners for an 
order authori-ing the Councils to undertake the construction and 
working, or to contract for the construction and working of light 
railways in Hyde and Dukintield. Mr. Tinker, chairman of the 
Electricity committee, said it was important that they should pass 
the resolution unanimously, a3 if they failed to Шо successfully 
the application of the Oldham, Ashton, and Hyde Electric Tramway 
for an extension order it would be a very serious matter to the rate- 
payera of the borough. He was certain, and the Electricity committee 
agreed, that an electric lighting station would be much more profit- 
able and much earlier remunerative if combined with am electric 
traction scheme. The resolution was carried unanimoualy. 


: Ipswich --Prof. Kennedy’s electric lighting echeme Jas) been 
approved by the Council, and the Electric Lighting comnnitiee has 
been instructed to have the specifications prepared for inviting 
tenders. The scheme provides for 85 public arc lamps. The joint 
Electric Lighting and Parliamentary Bill committee recommended 
that it was desirable that all the electrical work relating both to 
tramways and lighting should be carried out simultaneously, and 
in order, if possible, to avoid interference with each street more 
than once, that specifications should be obtained for the whole of 
the work required for both. , The committee also recommended tbat 
Prof. Kennedy should prepare the necessary specifications for both 
lighting and tramways as authorised in the Council's Parliamentary 
bill. The report was adopted. 


Kings Lynn.—An inquiry has been held into the application of 
the Council to borrow £10,000 for electric lighting extensions. 
Mr. J. W. Woolstencroft, town clerk, said there was an equivalent 
of 1,188 8 c.p. lamps connected in excess of the total capacity of the 
existing plant. Mr. J. Pilling, resident engineer, gave technical 
details, and said the proposed extensions woul allow of 9,200 addi- 
tional 8 c.p. lamps being connected. The new plant would consist 
of two steam dynamos, one of 200 kw. and one of 120 kw., with 
Lancashire boilera snd Belliss engines. Mr. G. Humphreys Davies 
appeared in opposition, and asked that the proposed increased expen- 
diture should be delayed for twelve months. He said the local gas 
company were willing to erect and maintain incandescent gaslights 
for street lighting at £3. 7s, 6d. per lamp per annum, and if this 
offer were accepted the existing electric lighting plant would be 
available for private consumers, for which it was quite adequate. 

Lathom and Burscough.—The committee have received reports 
on electric and gas lighting, but no decision has been come to 
pending the result of the Lancashire Electric Power Bill now before 
Parliament. The cost of electric lighting plant has been put at 
£7,500 and the annual working expenses at £800. The Ormskirk 
Gas Co. offer to supply gas at 3s. 5d. per 1,000. 

Leamington.—Mr. Horace Boot, of Tunbridge Wells, has been 
engaged by the Council, at a fee of 50 guineas and travelling expenses, 
to make a valuation of the undertaking of the Midland Electric 
Light and Power Co., whose application for a provisional order is 
unopposed, 
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Light Railways.—4An inquiry was held last week by the Earl of 
Jersey and Col. Boughey into the Warrington and Northwich light 
railway scheme. The eastern branch only was proceeded with, but, 
though the scheme was strongly supported by the local authorities 
interested, and by traders Mid residents along the route, it was 
dismissed because no compulsory powers had been obtained to acquire 
land. It is the intention of the engineer (Mr. R. H. Scotter) to 
amend this point, and again present the scheme. The western 
branch etands adjourned, as the time for lodging objections had not 
elapsed before the date of the inquiry. 

inquiry was held at Preston, on Friday, by the Light Railway 
Commissioners into the application of the Blackpool and Garstang 
Electric Light Railway Co. to construct a light (electric) railway 
from Blackpool to Garstang. Fur the promotera Mr. Balfour 
Browne, Q.C., said the propoeed railway would be divided into four 
sections. All the public authorities except Blackpool were in favour 
of theline. The estimated cost of the railway was £167,000, and 
of the electrical equipment under £75,000. After hearing local 
evidence, Mr. J. J. Myers, resident engineer of the line, gave 
evidence of the great tramway traffic on the various lines in Black- 
pool, and said that in 1898 the Corporation tramways carried 
2,881,000 passengers, and last year 3,400,000. 2,500,000 people were 
carried by the Blackpool and Fleetwood Company, and about 
1,000,000 by the St. Annes and Lytham trams. The necessity for a 
light railway was generally admitted. They would have one bridge 
over the proposed railway, one over the canal, and one under the 
рх road. No. 1 railway would be 13 miles, No. 2 1 mile 5 fur., 

0.3 1 fur, and No. 4 4fur. The estimates of the cost were: 
No. 1, £131,816 ; No. 2, £23,900 ; No. 3, £3,047. 4s. ; and No. 4, 
£16,147, in each case not including the electrical equipment. They 
expected to carry 600,000 people a year at 94. a nger, making 
£22,000, and estimated £11,250 from carriage of produce, making 
£33,700. Interest at 5 per cent, and cost of work would come to 
about £32,334, leaving £1,416 surplus profit. Mr. T. G. Lumb, C.E., 

also gave evidence. Afterwards evidence on behalf of Blackpool 
Corporation, who opposed, was taken, but eventually the Earl of 
Jersey said that the Commissioners believed a case had been made 
out, and that there was a demand in the district for a light railway, 
but they were not prepared tc pass No. 2, but were prepared to 
sanction No. 1. 

The Board of Trade have, after modification, confirmed the Bexhill 
and St. Leonards Light Railway Order (1900). 


London, Walthamstow and Epping Forest Railway Act.— 
In the House of Commons, on Thursday last week, the President of 
the Board of Trade ded Ritchie) said, in reply to Mr. S. Woods, 
that he had received from the agents for the promotera of this line, a 
statement of reasons for delay. On May 25 the House agreed toa 
resolution reportod from the Standin Orders Committee that leave 
should be given for the introduction of a bill to abandon the under- 
taking. He was informed that the abandonment bill would accord- 
ingly be introduced forthwith. 


Long Eaton.—The Council has adjourned the consideration of 
the proposal to establish electricity works in the district. 


Melbourne (Australia).—The profit on the municipal electricity 
works from February, 1899, to Febrüsty. 1900, amounted to nearly 
£5,000. Gross revenue totalled £29,849. 138. 2d., and working 
expenses £17,818. 5s. 8d., leaving a gross profit of £12,031. 7s. 6d., 
an increase of £2,536. 14s. ld. on the previous усаг. Interest on 
capital (4 per cent. on £112,402. 13a. 5d.) amounted to £4,496. 2s. 2d. 
and sinking fund to £3,372. 1s. 7d., leaving a net balance of 
£4,068. 2s. 3d. A statement appended by Mr. A. J. Arnot, city 
electrical engineer, shows that 834 electric strect lamps are in use in 
the city, and that 1,688,626 units of current were sold. 


Montrose.—The plans of the proposed electricity works of the 
Angus Electric Light Co. (Ltd.) have been passed by the burgh 
commissioners. 


" Morecambe.— The gross profit on the working of the electricity 

department for the year ended March 31 was £1,761, against 

£775 last year. The total capital expenditure is £39,700. Receipts 

е the sale of current amounted to £3,900, compared with £1,800 
st year. 


Municipal Telephony. —At the meeting of the Brighton Cor- 
poration yesterday (Thursday) the Telephone Committee presented 
a report in which they recommended the Corporation to apply for 
a licence to establish a municipal telephone system for the Brighton 
district. So far back as April 5, 1898, application was made to the 
Postmaster-General for a licence, but consideration of the matter was 
deferred pending the report of the Select Telephone Committee of 
the two Houses of Parliament. Since the issue of that report, 
licences to establish exchanges had been granted to the municipalities 
of Glasgow and Tunbridge Wells. On August 14 last, a letter from 
the Postmaster-General inquired whether, in view of the provisions 
of the Telegraph Act, 1899, the Brighton Council desired to renew 
their application for a licence, but to this communication no reply 
has yet been furnished. With a view to obtaining the best intor- 


mation on the subject of a municipal exchange, the committee had 
consulted Mr. A. R. Bennett. 

In a lengthy report to the committee Mr. Bennett states that the 
existence of the independent. borough of Hove complicated the working of 
the area by the Brighton Corporation, but telephonically considered, the 
two towns were practically one, and could only be worked separately at 
greatly increased cost and the sacrifice of efficiency. Mr. Bennett there- 
fore treats them as one for engineering purposes. In order to obtain a 
licence for the area, the Brighton Corporation would have to produce to 
the Postmaster-General resolutions by the Hove Council and the Councils 
of the other local authorities within the area formally approving of the 
application. It was extremely difficult and even impossible to estimate 
the cost of constructing and working a telephone exchange in any area 
without an accurate knowledge of the number and location of the subscribers 
who had to be dealt with. The best that could be done was to 
assume a reasonable number and take it for granted that the location 
would not differ widely from that of subscribers to the existing telephone 
system. The present system of the National Telephone Co. comprised 
some 1,100 subscribers, and bearing in mind the tendency of telephone 
systems to expand under almost any conditions, and especially under the 
influence of reduced rates, he had prepared estimates for an exchange of 
1,240 completed and 320 partially completed lines (corresponding in size to 
the existing system, aud a second for an exchange of 2,080 completed 
and 600 partially completed lines for the guidance of the committee. 
He was of opinion that it was the larger of the two estimates which 
should be considered. With 2,000 subscribers Brighton would still 
be far behind many Continental cities in respect to the number 
of telephones to population, and would have fewer than the island of 
Guernsey, where there was one telephone line to every 60 inhabitants. 
As to capital expenditure, Mr. Bennett considered that, bearing especially 
in mind the increased cost of material, £18. 10s. per line would be suffi- 
cient provision for the cost of a first-class metallic-circuit telephone 
exchange system within the Brighton area, constructed in accordance with 
the specification annexed by the Post Office to licences to local authorities. 
If advantage were taken of the proximate opening of the streets for tram- 
ways to lay telephone conduits in the eame trenches, a saving could be 
effected in this figure. The spare, partially completed lines would cost £8 
each as a maximum. This worked out as follows :—1,200 line exchange: 
1,200 sub:cribers and 40 public telephone lines complete at £18. 10s., 
£22,910 ; 300 partially completed lines at £8, £2,400 ; total, £25,540. 
2,000 line exchange: 2,000 subscribers and 80 public telephone lines 
complete at £18. 10s., £38,180; 600 partially completed lines 
at £8, £4,890; total, £43,280. In the larger system the cost 
of the outside work would be somewhat reduced owing to the 
greater number of lines that could be put in position at the 
same time, but that of the inside work would be increased in about a 
corresponding degree, so that the cost per line would not be altered. The 
plan of construction would be, in the central districts, underground lines as 
far as circumstances would permit, with overhead lines in the more distant 
parts and suburbs. An average receipt per working line ofabout £5. 58. per 
annum would be required to place the exchange on a remunerative basis 
at first. The Corporation was bound to offer subscribers the option of 
paying under the toll system, if desired, instead of an inclusive annual 
rental. Experience showed that the gross annual payments of toll sub- 
scribers did not, as a rule, amount to so much as £5. 5s. It was 
incumbent, therefore, in order to maintain the requisite average, 
to charge more for the inclusive service than would otherwise have 
heen necessary. Mr. Bennett suggested the following tariffs as likely 
to result in an average receipt of not less than £5. 5s. per annuum, 
Should a considerable majority, as seemed not unlikely in such a busy town 
as Brighton, prefer unlimited service, that tariff could be reduced below 
£5. 10а. after a short experience. In Glasgow only 10 per cent. of the 
Corporation subscribers were taking the £5. 103. and 1d. per call system. 
If that proportion held for Brighton the following tariffs would produce 
an average rec 'ipt of £5. 83. 4d. per line per annum, allowing only one 14. 
call per working day to each toll subscriber, which was more than was 
required to make the exchange pay its way. £5. 103. for the unlimited 
rate might thereafter prove unnecessarily high :—Tariff No. 1: 
£5. 10s. per annum (payable in advance) to cover an unlimited 
number of calls. Tariff No. 2: £3. 10s. per annum (payable in 
advance) and а toll of 14. per call (payable quarterly or half- 
yearly). 480 penny calls (about 14d. per working day) would be required 
to overtake the unlimited rate, aud so this tariff would be very appropriate 
for small usere. The rates to cover installation, maintenance and Govern- 
ment royalty, and to apply over the whole of the Brighton area. The 
Swiss plan of a decreasing rental, say £5. 103. for the first, £5, 78. 6d. 
or the second, and £5. 5s. for the third and succeeding yeara, might be 
conceded to those willing to sign agreements for five years. On the 1,200- 
line exchange, he estimated the revenue at £6,737 per annum; and on the 
2,000-line exchange at £11,469. After deducting working expenses 
(£6,441. 3s. 10d.) from the estimated revenue on the 1,200-line exchange, 
the net revenue was given at £515. 163. 2d. The working expenses 
on the 2,000-line exchange were put at £10,269, and, deducting 
this from the estimated revenue, £1,200 was left as net revenue. 
Not only was provision made in these estimates for recovering the whole 
capital in 25 years, but for renewing the whole of the plant, so that at the 
termination of the licence the Corporation would be in possession of an 
efficient up-to-date system which would have cost them nothing. If this 
provision be deemed excessive, then the amount saved from the depreciation 
and renewal fund would be available towards a further reduction of rates. 
In the competition the National Telephone Co. would be at an enormous 
disadvantage in not possessing underground wayleaves, and would have 
to rely upon their old overhead single-wire system against the modern 
metallic circuit system of the Corporation. The company was much 
embarrassed in Brighton for want “Б wayleaves, and could not face the 


THE ELECTRICIAN, JUNE, 22, 1900 


944 
problem of converting their system to metallic circuit overhead. For 
the same reason the company would not belikely to reduce rates. They 


would not be able to find room overhead for the additional wires which 
such a proceeding would bring them. In numerous towns the company 
had accepted underground wayleave sgreements which eontained a clause 
binding tbe company to give the town granting the wayleave the benefit 
of any reductions in charges which might thereafter be made in any other 
town of corresponding size. The existence of the agreements constituted 
an important safeguard for corporations against unfair competition. 

The committee thought the amount of certain items of expenditure 
was insüfficient in view of local circumstances, but Mr. Bennett replied 
that on the fullest recon:ideration he was convinced that his estimate 
was substantially correct, and required no amendment, except such 
as might be rendered desirable by the operation of local cireumstances 
with which he was not familiar. The committee also considered a 
letter from the National Company requesting the Council to re-open 
the question of granting them permission to lay wires underground. 
Mr. W. E. L. Gaine, the general manager of the company, 
attended the committee meeting on May 22, but, after careful 
consideration of the suggestions made on behalf of the National 
Company, the committee cametothe conclusion that the proposals sub- 
mitted were not sufficiently advantageous to render it advisabletbatthe 
Corporation should grant the company the right of laying wires under 
the streets. On the general question of the advisability of instituting a 
municipal telephone service in Brighton, the committee thought it 
desirable that such a scheme should be established, and that the 
Brighton telephone exchange area should include, not only Brighton 
and Hove, but the whole of the area between Rottingdean on the 
east and Shoreham on the west, and extending north as far as 
Burgess Hill. It was mentioned that the Act of Parlia- 
ment did not make provision for the conduct of a telephone 
exchange jointly by two or more local authorities, and if it 
were desired to eetablish an exchange system under joint 
management a special Act of Parliament would be required. 
The committee accordingly recommended that application be made 
to the Postmaster-General for a licence to establish and carry on a 
rystem of рава telephonic communication in the Brighton area for 
25 years, the maximum rates of charge for exchange subscribers to be 
as follow: For unlimited service, £7 ; limited service, £3. 108. and 
toll of 1d. per call, and that the Councils of the several districta 
included within the proposed exchavge area be requested to give their 
consent to the application. 

The Council yesterday adopted the Committee's repoit. 


Newport (Mon.).— The accounts of the electricity department 
for the year ended March 31 were presented and discussed at the 
meeting of the Corporation last week. The chairman of the elcc- 
tricity coinmittee (Councillor G. H. Llewellyn) stated that the gross 
profit amounted to £4,092, and provision had been made for all loans 
sanctioned, except the new loans. He hoped the small profit made 
(£403) was a beginning of better times. veral meniber supported 
я suggestion that the opportunity afforded by the gas company, who 
had raised their rates by 17 per cent, should be taken the greatest 
advantage of, and that at the earliest opportunity the price of electric 
current should be reduced from 6d. to 4d. per unit. The report of 
the Lighting and Tariff committee as to the erection of a power 
s'ation and the electrical equipment of the Corporation-road tram- 
ways caused a rather animated discussion, The point at issue was as 
to whether the Electricity committee should act jointly with the 
Lighting committee. "The report was adopted. 


Personal.— Among the passengera by the Windsor train which 
was in the smash at Slough station of the Great Western Railway Co. 
on Saturday was Mr. R. G. Rawkins, secretary of the Notting Hill 
Electric Light Co. Mr. Rawkins lives at Slough, and the carriage 
in which he travelled was fully occupied by eight passengers. 
Hearing the cries of persons on the platform who saw a collision was 
inevitable Mr. Rawkins and six of the other persons in the carriage 
jumped out on to the platform, leaving one passenger only in the 
carriage who was immediately afterwards killed, the carriage being 
completely splintered. We congratulate Mr. Rawkins upon his 
escape. 

Portsmouth.— The accounts of the electricity department for the 
year ended March 31, now issued, are not quite so satisfactory as 
those of last year. This is attributed by Mr. E. Price, the superin- 


tendent of the station, to two causes—increased expenditure for coal- 


and decrease in the current so'd per lamp connected. During the 
year 426 new customers, representing the equivalent of 7,090 8 c.p. 
lamps, were connected, against 413 customera and 7,282 lamps in the 
previous year. 1,393,091 units of current were sold, including 
972,051 lor private lighting. The total receipts amounted to 
£23,991. Qs. 10d., and the income from private lighting alone was 
£18,177, against £14,696 last year. The capital expenditure has 
been increased to £161,056 from £140,776, and now represents £122 
per kilowatt demanded against £124 last year. 


Presentation.—Mr. J. J. England, who is entering the service 
of the British Electric Traction Co., was entertained on Friday last 
by the staff of the Cork Electric Tramway Co. at a farewell concert, 
and at the close was the recipient of a presentation. | 


Price of Gas in London.—Gas consumers for light, power, and 
domestic uses in the extensive area served by the Gas Light and 
Coke Co. north of the Thames received a severe shock this week 
in the form of an official intimation that “from the date of 
recording meter indices for the June quarter the price of gas is 
to be 38. 5d; per 1,000 cubic ft," vice 3s. deceased. The Gas 
Light and Coke Co. has an evil reputation for doing nothing by 
halves. This time they have been very thorough, as apart from 
the serious rise in the price of the commodity they have to sell, 
the day for taking the meter indices appears to have been brought 
forward. When will Parliament, or whatever public body should 
take the matter in Land, devote some little time and attention to 
the woes of the gas consumer within the area of the Gas Light 
and Coke Co. north of the Thames. We hear and see a good 
deal of competition in electricity supply. If the days of the gis 
fiend were not already numbered, the opprobrium now centreing 
upon everything connected with gas supply in the metropolis 
should prove the last nail in its coffin. 


Royal Agricultural Show, York.— At the Royal Agricultural 
Society’s Show at York, during the week, a cleverly constructed 
automatic electrical horse feeder has been exhibited, manufactured 
by Thomas Wood, Mills and Co, of Bristol. The hopper is filled 
with the allotted ration for the horse and an electrically operated 
clock is set at a fixed hour and as the alarm strikes the hopper is 
liberated and the ration of corn is shot into the manger. Another 
arrangement of this device is provided with a button, which can be 
pressed by any person in attendance on the stables, and a ration of 
food 1 9 occupants of the stalls can be regularly and automatically 
provided. | 


St. Pancras (London)— The Electricity committee have con- 
sidered the question of introducing “free” wiring for intending 
customers of the electricity department, but decided that the Vestry 
have no powers to embark in the business Mr. Smith (chairman 
of the committee) hopes that, on the Vestry becoming a borough 
council in November, authority will be obtained to carry the 
system into effect. 

Salford.—At a special meetinz of the Council on Wednesday a 
report of the Selection committee in regard to the reconstruction of 
the Electric Light committee was discussed. The Mayor (Alderman 
Rudman) said that the Selection committee had done its work with 
care, and he asked members to assist the new committee in carrying 
out its duties during the next four months. He moved the elec- 
tion of the following members: Aldermen Holland, W. Robinson, 
and Shaw; Councillors Barrett, Bates, Broxap, Higson, Hodgson, 
Huddart, Leach, Mather, Muir, Stephens, Wilkinson, Worsley, and 
Yearnshaw. Only two of these members were on the old committee, 
The report was adopted and the members named duly appointed. 


Sanding Tramway Tracks.—The action brought by the Dublin 
Corporation against the Dublin United Tramways Co. for the 
defendants to show cau:e why they should not b: c» z p:llel to sand 
the tramway tracks under their control (which has been tully reported 
in The Electrician) came again before the Queen's Bench Division, 
Dublin, last week, and the magistrate’s decision, ordering the 
company to sand the tracks, was upheld by a majority. 


Shanklin.—4An electric lighting scheme has been submitted by 
Edmundson's Electricity Corporation and will be considered by the 
Council in committee. The company offer to supply current to 
lamps of 30 c p. each at £2. 108. per lamp per annum, and if the 
contract i8 for seven years to fit the lamps free of charge. An alter. 
native scheme was to erect 10 arc lamps of 750 c.p. each at £12 per 
annum each, and 149 incandescents at £2. 10s, making a total 
of £492. "The present cost of lighting is £507 per annum. 


Shoreditch (London). —Mr. Н. E. Kershaw has severed his con- 
nection with the Lighting committee. Mr. N. Moss, chairman of 
the committee, has also resigned, and Mr. H. E. Winkler has been 
elected to the chairmanship, The Vestry has sanctioned an expen- 
diture of £3,250 for laying ducts and cables from Reeve’s-place 
sub-station to Great Cambridge street, and an outlay of £350 for a 
sabwajy for mains between Coronet-street and Pitfield-street. 


Silvertown and its Neighbourhood. - If there is one spot on the 
earth's: surface which is well known to electrical men the world 
over, ¢ither from actual acquaintance or by repute, it is Silvertown 
and the near neighbeurhood. Silvertown is named after the 
factories erected by Mr. Silver ab:ut 40. vears ago, and which 
are now in the cccupation of the successor to Mr. Silver's 
company, the India Rubber, Gutta Percha and Telegraph 
Works Co. (Ltd.). "The district within easy reach of Silvertown 
is also the locale of the factories of Messrs. W. T. Henley’s 
Works Co, and those of Messrs. Siemens Bros. & Co., the 
Telegraph Construction and Maintenance Co., Messrs. Johnson & 
Phillips, the Western Electric Co., and many other prominent manu- 
facturing firms in the electrical industry. It will be news, however, 
to most that the district has an interesting history, that in the near 
neighbourhood is situated quite a large number of historical land- 
marks ; but that this is so is shown by an instructive little work, 


just published, from the pen of Mr. Archer P. Crouch, who, by means 
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of nearly 100 pages of text and a number of excellent illustrations, 
gives a complete history of the district in an attractive form. The 
publisher is Mr. Thomas Burleigh, 17, Cecil.court, Charing Cross- 
road, London, W.C., and the published price is only 1& The book 
will well repay perusal. Several excellent photo illustrations of the 
с.а, “Silvertown” are given, as well as cable-laying incidents associated 
with this vessel and the св. “ Buccaneer.” 


Southport —Last week a propoeal to light London, Chapel and 
Eutbank-streets by arc lamps was considered by the General Par- 
]oses committee. An amendment in favour ot incandescent gas 
was moved by the chairman of the gas committee (Dr. Isherwood), 
and after an exciting debate the voting resulted in a tie The 
mayor (Ald. Griffiths) gave & casting vote in favour of the amend- 
ment, but on a protest from the advocates of electric lighting he 
did not press the amendment as & substantive motion, and the 
matter will have to be thrashed out later. The delay is interfering 
with the work of the Tramways committee, who wish to push on 
with the preliminary work in connection with the conversion of 
the lines, but cannot order poles until tbey know whether or not the 
streets named are to be illuminated by electricity. 


Telephone Junction Line Working.—A new rule of the Post- 
master-General is to the effect that inattention at the National 
Telephone Co.'s exchanges, where it can be proved to be due to the 
fault of the company’s operators and not to the existence of a fault 
on the wires, is in future to be treated as though it were inattention 
on the part of the company’s subscribers, and trunk calls which fail 
from the former cause are to be ch for. 

Tynemouth — Mr. Charles Turnbull, borough electrical engineer, 
has issued a useful pamphlet entitled “ Notes on Electricity, for 
Light and Power,” which w. ll be of service to those contemplating 
patting in electrical installations for lighting or other domestic 
purposes. Tynemouth Corporation has arranged for a system of 
“free” wiring, to be undertaken by the Northern Electrical 
Engineering Co. (Ltd.). 

West Ham.—The з, and Tramways Committee have 
submitted a report for the past half-year, which states that the gross 
profit was £2,002. 8s. 10d., and the net profit £470. 4s. 11d., which 
they recommend should be transferred to the general district rate in 
part payment of £1,350, the total loss charged to that account. After 
the whole of that deficiency has been repaid steps are to be taken 
to create a reserve fund sufficient to meet the cost of renewals. The 
committee suggested that £172, cost of wiring artizans' dwellings, 
be charged against the housing scheme. The consulting engineer 
(Mr. John J. Steinitz) etates that, in comparison with the average of 
five London municipal concerns, West Ham sold about half the 
number of units, and the total cost was only O Od. higher. That 
was a satisfactory result, especially when its was remembered that 
the coal account was exceedingly high, and was being com with 
the eoal account of the five stations before the immense increase in 
price took place. The average price obtained for current for private 
lighting in West Ham was 4:32J., compared with 4-77d., the average 
of the other five stations, and West Ham was telling current 
about a halfpenny a unit less than the average of the other local 
authorities who bad electricity works in London. The return for 
public lighting showed a still greater difference, as West Ham 
obtains 1:94. as againet an average of 3 6d., or rather more than 14d. 
less than the average. It was, said Mr. Steinitz, only their electrical 
engineers (Mr. J. К. Bock) careful management that enabled such 
katisſactory results to be obtained. 


Workhouse Lighting.— An increase of 7d. a thousand in the price 
of gas has induced the Penistone Guardians to appoint a committee 
to report upon the lighting arrangements. Probably electric lighting 
will be substituted. 

The South Shields Guardians have received the sanction of the 

Government Board to adopt electric lighting at their workhouse. 
Tenders are being invited. 


— — 


TRADE NOTES AND NOTICES, 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Extension of Time.—The date for tenders for the overhead equip- 
ment for about 16 miles of equivalent single track of tramways, for 
the Corporation of Durban, Natal, South Africa, has been extended. 
Tenders (in duplicate) to Messrs. Webster, Steel and Co., 5, East 
India-avenue, Leadenhall-street, London, E.C., by July 20, or to 
town clerk, Durban, by mail delivery, on or about Monday, Aug. 13. 


_ Stoansea Corporation require tenders for main switchboard and 
instruments and a battery of accumulators and accessories. Specifi- 
cation may be obtained at the Guildhall, Swansea, and can be 
lospected (but not obtained) at the offices of the consulting engineers 
(Messra, Kincaid, Waller & Manville), 29, St. George-street, West- 


minster. An advertisement gives further particulars, and tenders 
must be forwarded to Messrs. Kincaid, Waller & Manville before 
noon of July 5. 


Salford Corporation require tenders for overhead equipment for 
tramways, exclusive of steel poles. An advertisement contains 
additional particulars, and specification may be obtained at the offices 
of the consulting engineers Cte Lacey, Clirehugh, & Sillar), 2, 
Queen Anne’s-gate, London, S.W., and 78, King-street, Manchester. 
Tenders to town clerk (Mr. L. C. Evans), Town Hall, Salford, by 
10 а m. of July 16. 


Limerick Corporation require tenders for the supply, delivery, and 
erection of electrical plant and apparatus, partichlars of which are 
set out in an advertisement. Specification, &c., may be obtained at 
the office of the consulting engineer (Mr. James Enright), 47, Victoria- 
street, London, S.W., and tenders must be sent to the town clerk 
(Mr. Wm. N. Nolan) by July 14. 


Edinburgh Corporation invite tenders fur the supply of copper 
sirip. An advertisement contains further particulars, and itica- « 
tion, &c., may be obtained at the offices of the resident electrical 
engineer (Mr. F. A. Newington) Dewar-place. "Tenders to town 
clerk (Mr. Thomas Hunter, WS), City Chambera, by July 9. 


Tunbridge Wells Corporation being about to establish a municipal 
telephonic syatem, invite tenders for instruments, apparatus, material, 
and accessories, particulars of which are set out in an advertisement. 
Copies of the specification can be obtained from the telephone 
engineer (Mr. A. R. Bennett), Castle Chambers, West Regent-street, 
Glasgow, and tenders have to be delivered to the offices of Mr. W. C. 
Crippe, town clerk, Town Hall, Tunbridge Wells, not later than 
Tharsday, July 5. 

Croydon Corporation invite tendera for the re-construction of the 
present tramway track and the construction of new tramways aud 
paving of roade. Specification, &c., can be obtained at the offices of 
the town clerk, Town Hall, Croydon, after June 25, and all further 
particulara can be had from the engineer (Mr. E. W. Monkhouse), 
14, Old Queen-street, Westminster, S.W. Tendera must be sent to 
101 E. Mawdsley, town clerk, Town Hall, Croydon, by 12 noon of 

uly 10. 

Blackpool Corporation invite tenders for trolley poles, cablea, and 
trolley wire, boosters, and switchboards and a ttorage battery. 
Further particulars are given in an advertisement, and specifications 
may be obtained from the borough electrical and tramway engineer 
(Mr. Robert C. Quin). Tenders to chairman of Electric Lighting and 
Tramways committee by 10 a.m. July 23. 


Aron Electricity Meter (Ltd.), 46, Upper Thames-street, London, 
E.C., require tenders for the supply and delivery of large and small 
metal cases. Further particulara are set out in an advert'sement, 
and tenders must be delivered to the company by noon of July 2. 


Warrington Corporation invite tenders for the installation of the 
electric light in the town hall], bank house, museum, school of art, 
drill hall and gymnasium. Specification can be obtained from 
Mr. W. H. Grimsdale, Bank House. See advertisement. 


Tenders are required for an electric lighting installation (generating 
plant, wiring, &c.) for the Union workhouse, Hanton, Sowth Shields. 
Tenders by 26th inst, 


Glasgow Corporation invite tenders for work, in connection with 
alterations and foundations for machinery at sub-stations at Coplaw, 
Dalhousie, Partick and Kelvinhaugh. Tenders by 29th inst. 

Leeds Tramways committee require tenders for ironwork in con- 


nection with the raising and extension of the Hunslet car sheds. 
Tenders by 25th inst. 


Dudley Corporation invite tendera for condensers, pumps, cooling 
tower, ёс Tenders to town clerk (Mr. H. C. Bre:tell) before 
30th inst. 


Newcastle-upon- Tyne New Tramways committee require tenders 
for trolley wires and attachments. Tenders to town clerk (Mr. Hill 
Motum) by 25th inst. 

“Manchester Tramwaya committee invite tenders for the overhead 
equipment of three tramway routes. Tenders (addressed to chair- 
man) by 30th inst. 


London County Council require tenders for the eupply (within 
three months of order) of about 70 arc lamp standards for lighting 
Victoria Embankment. Tenders to clerk (Mr. С. J. Stewart) by July 10. 

Trimdon (Co. Durham) Parish Council invite tenders for 
public lighting by electricity or acetylene gas. Tenders by July 17. 

Hackney (London) Electric Light committee require tenders for 
220 arc lamp pillars. Tenders to clerk by July 11. 


Tottenham Council invite tenders for fire alarm posts and instru- 
ments and about 11,000ft. of fin. gas barrel. Tenders to clerk by 
July 3. 

Alford District Council require tenders for lighting from August 14, 
1900, to May 14, 1901. 


Harrow District Council require tenders for public lighting for one 
year. Tenders to engineer by 26th inst. 
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French Post and Telegraph authorities invite tenders until July 5 | and juuction boxes, have been referred to the Electric Lighting 


for 12 tons of galvanised iron wire (1mm. diameter) and 135 tons 
ditto (4mm. diameter) Tenders to Le Sous Secretariat d'Etat des 
Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


Belgian State Railway authorities invite tenders for supply aud 
erection of plant and apparatus for the electric lighting of the rail- 
way stations and workshops at Montigny, Couillet and Chatelineau. 
Tenders to La Bourse, Brussels. 


The Municipal Authorities of Cassano al Jonto (Italy) invite 
tenders until July 21 for electric lighting for 25 years. 


TENDERS REOBIVED AND ACOEPTED. 


In our issue of June 1 we gave a list of the tenders accepted for the 
supply of electric lighting extension plant at Melbourne. In a 
Hd on the tenders prepared by the municipal electrical engineer 
(Mr. A. J. Arnot), and by the consulting engineer (Major P. Cardew, 
of Messra Preece and Cardew), the tender of the Allgemeine Elek- 
tricituts Gesellschaft was recommended for acceptance. The Council, 
however, decided to accept the tenders indicated below :— 

Contract No, 1.— (Boilers and Economisers). 
Time for delivery. 


Babcock & Wilcox (accepted) ............ £5, 608 аз weeks. 
Davey, Paxman & Co 15102 .... 55 „ 
Sterling Boiler Co. ........................ 8,5310 ...... 50 „ 
Dank ö ³o Ra exea 6,500 ...... — 
Rowland & Co. .............................. 6100 ..... — 
Contract No. 2.—(Engines, Dynamos, Equaliser, Booster, and, Switchboards). 
Thomas Parker (Ltd.) (accepted) 22,901 ...... 12-14 months. 
(Ditto; 25,081 ...... 12-14 „ 
(Ditto 22,926 ...... 12 5 
Allgemeine Elektricitäts Gesellschaft... 24,463 ...... 10 ji 
(Ditto) bee 22,863 111 $5 
(Ditto) . | | | ... . 17,574 10 j 
(Ditto 21,480 ...... 10 И 
Johnson & Phillips ........................ 20,00) ...... 22 » 
Australian General Electric Co. ......... 20,276 ...... 9 "T 
(Ditto) . | | | ..... 502 ...... 9 » 
Siemens Bros, & Со. _..................... 22,090 .. 15 " 
Brita Cos Sisi eae eda certa E Ee E Enea 23,215 ...... 18 " 
Mather & Platt _........................... 24,926 ...... 104 1 
(Ditto). оона n 24,855 ...... 104 з 
(Dig 24,276 ...... 104 " 
(Ditto) 88 25,290 ...... 12} is 
Easton, Anderson &.Goolden ............ 27,419 ...... 19 i 
Greenwood & Bat le 21,955 ...... 17 is 
British Thomson-Houston Co.......... .. 24811 14} " 
(Ditto) | .........- 24,706 ...... 144 » 
Crompton & Coo 25. 0 18 5 
Electric Construction Co................... 25,610 ...... 12 ^ 
Contract No. 3.—(Cables and Joint Boxes). 
British Insulated Wire Co. (accepted)... £27,348 ...... 50 weeks. 
Siemens Bros. & Co. ........................ 29,487 ...... 22 „. 
Callender’s Co.. 29,048 ...... 31  , 
W. T. Glover & Со. ............... Scent 904 ...... 5) 5 
W. T. Henley's Telegraph Works Co... 25,526 ...... 35 „ 
Contract No. 4.—(Accumwuators). 
Tudor Accumulator Co. (accepted) ...... 529 2) weeks 
Chloride Electrical Storage Syndicate... 5, 40 — 
Gibson, Battle & Co. (Chloride Cells)... 4,561 ...... — 
Hart Accumulator Co. ..................... 4,520 .. — 
Allgemeine Elektricitäts Gesellschaft... 5,910 ... 16 „ 
Noyes Bros.. — вакне 499 s 32 „ 


In the accepted tender for engines and dynamos, Thomas 
Parker, Ltd. specified for Belliss high-speed compound engines. 
The dynamos are for an output of 350 kw. at 460-520 volts. To the 
amount of the tender (£22,367) will have to be added customs duty, 
which will increase the total by £6,000. The Tudor accumulators will 
have a capacity of 1,000 ampere-hours and the B. I. W. cables will be 
paper insulated and lead covered. 


The following tenders have been receivel by the Newington 
(London) Vestry for the supply and laying of insulated electric 
mains, conduits, junction boxes, &c., in the side streets :— 

W. T. Henley’s Tele- British Ins, Wire Co. £9,026 5. 6 


graph Works Co. . . £10,137 12 1 | Callender's Co 8,992 10 4 
Western Electric Co. 9, 952 15 0| W. T. Glover & Co. 8,870. 6 0 
Siemens Bros & Co. 9,065 8 4 | St. Helens Cable Co. 8,464 0 0 


The tenders have been referred to the consulting engineers (Messrs. 


Kincaid, Waller & Manville) for report, and the Vestry will be 


invited to accept a tender at their meeting on July 4. 


The Kings Lynn Town Council has accepted the following 
tenders :— 
Laurence, Scott & Co., two steam dynamos and one stnall 


motor generator ꝛ · UUT(ᷣ( t £3,498 10 
Yates & Thom., boiler, economiser, condenser, pump, &c. 2, 375 0 
Lewis, Bayliss & Co., extensions to switchboard ......... 206 0 
Callender’s Company, feeder mains, joint boxes and dynamo 

cables ee e eps sede sisse 525 


' The following tenders, received by the Bermondsey (London) 
Vestry for the supply and laying of electric light cables, conduits, 


electrical engineer. 


5 | works, Vastern- road, 


committee for consideration :— 
British Ine. Wire Co. £8,643 15 10 
Western Electric Co. 8,219 0 0 St. Helens Cable Co. 8,109 16 8 
Callender's Co.......... 8212 7 1| W.T. Glover & Co.... 8018 4 8 

As stated in our issue for June 8th, the Paddington (London) 
Vestry bave accepted the tenders of Mr. A. C. Harnden for 
alterations and additional work in connection with the electric 
lighting arrangements at the public baths, for the total sum 
of £153. Eleven tenders were sent in ranging from £153 to 
£795 (!). One item in the tenders was for extras if steel tubing was 
used throughout the alterations in place of wood casing. The tenders 
for this work ranged from £2 to £250 (!) the lowest being from the 
Concentric & General Contract Co. and the highest from Mesers. 
J. 5 Reedman & Co. The accepted tender for this portion amounted 
to £10. 


St. Pancras (London) Vestry received eight ten le: for the supply 
of coal to the generating stations, prices showing a considerable 
advance over those of existing contracta It was decided to accept 
the tender of Messrs. Facer & Co, for Warwickshire coal, at 
£1. 24, 1d. for the Stanhope-street station, and £1. 1s. for the King’s- 
road station, and for Nottinghamshire coal at EI. 23. 114. and 
£1. 23, 4d. The tender of Messrs. Rickett, Cockerell & C». for 
Nixon's navigation steam coal, at £1. 93. 10d. per ton, compared 
with £1. 1s. 91. under expiring contract. The higher price, the 
chairman (Dr. Smith) stated, would increase the cost of generation 
by about 4d. per unit. 

Glasgow Corporation on Tuesday accepted the following tenders 
for the supply of electricity meters : Mee:rs. Chamberlain & Hookham 
for 150 25-ampere, 55 50-атреге, and 75 100-ampere meters ; 
British Electric Meter Co. for 50 24-ampere and 50 5-ampere meters ; 
and S. Z. de Ferranti (Ltd.) for 350 5-ampere, 400 10-ampere, 
150 25-ampere, 55 50-ampere, 75 100-ampere, and 10 200 ampere 
meters, 

Glasgow Tramways committee recommend the acceptance of the 
tender of Messrs. Thomson & Sons to erect the brickwork for the 
Pinkston power station at £61,000. | 

Only one tender has been received for the public lighting of Larne— 
that of the Larne Electric Light Works (Ltd.), which tendered for the 
evening lighting (Auz. 1 to April 30) at £482. 16s., and for the day 
lighting (from Oct. 15 to Feb. 15) at £43. 43, total £526. The 
tender has been referred to the lighting committee for report. 


Hampstead (London) Vestry have accepted the tender of Messrs. 
Troy & Co. for the electric lighting of the new buildings at the 
electricity works at £214. Five tenders were received, Messrs. 
Troy's being the lowest. 


Hastings Corporation has accepted the tender of Messrs. McDowall, 
Steven & Co. for the supply and erection of 50 cast-iron lamp pillars 
for electric lighting at £2,205. 


In September last the municipality of Porto Alegre (Brazil) 
invited tenders for a concession for the electric lighting of the town. 
We learn that no offers were received for the concession. 


APPOINTMENTS VACANT AND FILLED. 


Derby Technical Educational committee require lecturers and 
demonstrators in mechanical engineering, and in phyaics and elec- 
trical engineering for their municipal technical college. Ап 
advertisement gives further information, and applications must ba 
sent to the principal by July 9. 


Norwich Technical Instruction committee require an assistant 
lecturer and demonstrator in physics and electrical engineering. 
Applications to the principal (Mr. Wm. Gannon, M.A.) by July 6. 
See advertisement. 


Eccles Corporation require a consulting electrical enginear in 
connection with the proposal to adapt the local tramways for electric 
traction to be worked by the Salford Corporation in conjunction 
with the Salford tramway system. An advertisement contains 
further particulars, and applications must be delivered to the town 
clerk (Mr. Wm. H. Hickson), Town Hall, Eccles, by 10 a.m. 29th inst. 


The Vestry of St. John, Hampstead (London) require an assistant 
Farther particulars are given in an advertise- 
‘ment, and applications must be sent to the vestry clerk (Mr. Arthur 
P. Johnson), Vestry Hall, Hampstead, London, N.W., by July 2. 
Sunderland Corporation require a chief engineering assistant, a 
junior assistant, and two thoroughly trained motor-men for their 
electric tramwaya. Applications to borough electrical and tramways 
engineer (Mr. John F. C. Snell) by 28th inst. See advertisement. 
An outside superintendent is required for the Sheffield Corporation 
tramways department. Applications to the engineer and manager 
(Mr. A. L. C. Fell), Town Hall, Sheffield. See advertisement. 
Reading Electric Supply Co. require a station assistant. Applica- 
tions to the managing engineer (Mr. Arthur T. Cooper), electricity 
eading, by 26th inst. See advertisement. 
The Council of the King’s College, London, invite a plications 
'for the post of demonstrator in electrical engineering. Conditions 


Siemens Bros. & Co. £8,115 9 11 
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of the appointment can be obtained of the Secretary, and applications 
must be in by 30th inst. See advertisement. 


Messrs. Chamberlain and Hookham (Ltd.), Solar Works, Birming- 
ham, have a vacancy for an assistant in their experimental depart- 
ment, See advertisement. 

The post of senior demonstrator in electrical engineering and 
зра physics at the City and Guilds Technical College, Finsbury, 
will be vacant at the close of the present session. Salary is £150, 
riing to £200. Applications to principal of college, Leonard-street, 
Finsbury, London, E. C., by June 29. 


Birmingham Corporation require two lecturers for the electrical 
and engineering 5 of the municipal technical school in 
September next. Applications to Mr. Geo. Mellor, Suffolk-street, 
by 30th inst. 

Carlisle Corporation require a clerk and switchboard attendant for 
their electric lighting department. Further particulars are set out 
in advertisemente, and applications must reach the city electrical 
engineer (Mr. Charles D. Burnet), James.street, Carlisle, by Monday 
the 25th inst. 

A chief assistant electrician 18 wanted for cable works near London. 

ee advertisement. 

An ass'stant b edi їз required in the Indian Govern- 
ment Telegraph Department. Applications to Secretary, Public 
Works Department, India Office, London, S.W., by June 30. 

An engineering assistant for electric tramways is required by Ayr 
Corperation. Applications to town surveyor by 30th inst. 


Mr. Arthur Ellis, of Bolton, has been appointed electric tramway 
engineer by the Cardiff Tramways committee. Mr. Ellis, who 
served his apprenticeship with Meesra. C. A. Parsons & Co., was, in 
1892, appointed resident engineer to the Cambridge Electric Supply 
Co. In Oct, 1893, he rejoined the staff of Messrs. Parsons & Co., 
aud in 1894 was appointed borough electiical engineer at Southport. 
In 1898 he was appointed to Bolton, in succession to Mr. J. H. Rider, 
now of Plymouth, and in 1899 became general manager of both the 
lighting and tramway departments of the borough. 


Mr. A. B. Farrell has been appointed engineer-in-charge, and 
1 ын J. Beckett junior tester, at the Belfast Corporation electricity 
works. ; 

Mr. H. Davidson, of the Leith Corporation electricity works, has 
been appointed shift engineer at the Blackburn Corporation electric 
light and tramway generating station. 

Mr. A. W. Money, who has been for the past five years superin- 
tendent of the electricity department at the Earl's Court Exhibitions, 
has been appointed resident engineer of the Chiswick station (now in 
course of erection) of the Aberystwyth and Chiswick Electricity 
Supply Corporation. 

Brighton Corporation has appointed Mr. Thomas D. Holliday 
electric tramway engineer at a salary of £600 per annum. 


BUSINESS NOTICES. 

Messrs, Evershed and Vignoles (Ltd.), of Woodfield Works, 
Harrow.road, London, W., have opened City offices at 110, Cannon- 
street, E.C, where they are represented by Mr. P. F. Brittain. 
All particulars regarding Evershed instruments, together witb cata- 
logues, prices, and estimates, can be obtained at the City office. 


The British Electric Works Co. (Ltd.) have opened a Manchester 
branch at 37, Piccadilly, which will be under the charge of Mr. John 
Walton, for several years inspector of installations with the Manchester 
Corporation electricity supply department. 

Mes:rs. Е. Н. Medhurst and A. Kitchin, consulting engineers, 
13, Victoria-street, London, S.W., have dissolved partnership. Debts 
by Mr. Medhurst. 


The telephone number of Mr. A. P. Lundberg, Pioneer Electrical 
Works, 477 to 487, Liverpool-10ad, London, N., is 154 King's Cross. 


BANERUPTCIES, LIQUIDATIONS, &c. 


The discharge of John E. Evered, 12, Miller-street, Camden Town, 
N.W., has been suspended for four years from the conclusion of the 
public examination in July, 1899. Bankrupt failed in June, 1899, 
With liabilities £7,905, assets to be realised £10. 16s. 7d. Не 
formerly acted as commercial agent, and subsequently factory 
superintendent to the Electrical Undertakings Co. (Ltd.). 


Claims against the Lithanode Electric Storage Co. (Ltd.) (in liqui- 
dation), must be rent by July 19 to Mr. Stuttaford, 11, St. Helen’s- 
Place, London, E.C., solicitor to the joint liquidators (J. M. Richard- 
оп and II. F. Pollock). 

Winding-up Petitions.—A petition was presented in the Manx 
hancery Court, on Monday, by Mr. Robert Okell, a creditor, for the 
Windin “up of the Isle ef Man Tramways and Electric Power Co. 
(Ltd.), and for the appointment of Mr. W. H. Walker as liquidator. 
Several sharcholders opposed, and the hearing of the petition was 
adjourned till yesterday (Thursday). 


A petition for the winding a the Westminster Automatic 
у Syndicate, L'd., will heard in the High Court on 
26th inst. 


A petition for the winding up of the Gutta-Percha Corporation 
(Ltd.) will be heard in the High Court on 26th inst. 


Plant for Sale.—The St. Helens Electric Supply and Tramways 
committee invite tenders for the purchase of plant at their 
Warriogton-road works.  Particulars of the plant, which is in 
first-class condition and can be inspected on application to the 
engineer (Mr. J. S. Highfield), Corporation electric power station, 
Cropper's hill, St Helens, are tet out in an advertisment. 

In our advertisement columns Messrs. Wheatley Kirk, Price 
and Co. announce the sale by auction, at the Grays Engineering 
Works, Grays, Essex, on Tuesday, Wednesday and Thursday, 
July 3, 4, and 5, at 10 for 11 am. prompt, the contents of the 
works, including a variety of tools, machinery, utensils, stores, &c. 
The whole may be viewed on Monday, July 2 and on the mornings 
of sale. Catalogues (6d. each) may be obtained on application at the 
works, of Messrs. Hatten and Asplin, solicitors, Bank Buildings, 
Grays, Essex, or of the auctioneers, 49, Queen Victoria-street, 
London, E.C., and Albert-square, Manchester. 


Exhibition.—The International Tramways and Light Railways 
Exhibition to be held at the Agricultural Hall, London, N., will open 
on Saturday, 23rd inst., and remain open to Wednesday, July 4, from 
10a.m.to10 p.m. There are over 100 exhibits, including the latest 
appliances for the complete equipment of electric tramways. 


Asbestos Goods.—Cresswell’s Asbestos Co. (Ltd.) have ready 
а series of Miei um catalogues of asbestos goods, manufactured 
at the company’s works at Wellington Mills, Bradford, Yorks, A 
large variety of goods are listed. 

Patent Amendment.—Mr. Robert Luudell, 527, W. 34th-street, 
New York, has applied for leave to amend specification of Letters 
Patent No. 7,978 (1899) for “Improvements in anl relating to 
electric motors or dynamo electric machines" Particulars of the 
proposed amendment are given in the Illustrated Official. Journal 
(Patents) of the 13th inst, and notices of opposition must be given 
within one month of that date. 

„Invicta Accumulators — Меззгз. Ashmore, Benson, Pease 
& Co., of Stockton-on-Tees, and 181, Queen Victoria-street, London, 
E.C., have issued a price list of ** Invicta? accumulators, which can 
be obtained by the trade on application. The company will shortly 
be in a position to supply “ Invicta” traction accumulators, as used 
in a number of motor vehicle competitions with, it is stated, 
considerable success. 


„Hart Cells —The Edison & Swan Co., who have already the 
sole agency for the “Hart” accumulator cells for Glasgow and 
Dublin, have made similar arrangements for Belfast and Cork. 


Electricite & Hydraulique Plant.—This company, for which 
Messrs. Witting Bros. (Ltd.), 49, Cannon-street, London, E.C., are 
agents, have now ready an instructive brochure describing and illus- 
trating the works ard track of the Ixelles-Boendael (Belgium) line 
of tramways, constructed and equipped by the company in 1896-97. 

i Machinery.—Mes:rs. Schischkar & Co., of Stafford- 
street, Birmingham, are introducing the Milwaukee” milling 
machinery designed for the greatest possible range with the least 
possible overhang of parts. The column of the machine is cast in one 
piece, and the feed of the table is automatic in either dire:tion 
through 28in, is thrown in or reversed by the tame handle on the 
front of the machine, and can be tippel either automatically or by 
hand as easily under full cut as when running light. There are 12 
changes of feed, varying from 0 006in. to 0 130in. per rev. of spindle. 
The net weight is 2, 300l b. 


Watches for our Naval Heroes.—Messr2. S. Smith & Sons, Ltd., 
9, Strand, London, have recently executed an order for a large 
number of keyless watches for presentation to each of the officers and 
men of H.M.S. “ Powerful,” on the occasion of their being paid off 
after their return from an active participation in the hostilities in 


South Africa. The watches are full hunters, the cases of plain 


silver, close fitting so as to be damp proof. The. front cover is 
engraved with the name of tbe recipient and his rating on board 
ship. The watch movement has a special escapement to withstand 
vibration and change of temperature, and instead of steel, gold hands 
have been used to obviate damage from damp. The presentation was 
made by the mayor of Portsmouth. 

Westinghouse Plant.—4 pamphlet describing combined tram- 
way braking aud heating apparatus manufactured by the Westing- 
house Co. is just issued. The chief advantages claimel for this 
apparatus are : economy and certainty of operation, accessibility of 

l parts, simplicity of construction and operation, automatic control 
and the electrical heating of the cara without cost for current, 

Manganese. Buyers of manganese ore are notified by Messrs. 
Kittel and Co. (Ltd.), 5, Fenchurch-street, London, E.C., that 
owing to the increase in railway rates in the neighbourhood of the 
company's mines, the price of manganese ore has been raised, 
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Insurance of Electrical Plant.—The Law Accident Insurance 
Society (Ltd.) have added a branch for the insurance of all descrip- 
tions of electrical plant against breakdown, including periodical 
inspection. The proposed insurance will include protection against 
legal liability for personal injuries or damage to property up to an 
agreed amount. 

Agents Wanted.— Agents are wanted iu the principal towns for 
the eale of “Stellite” electrical fittings. Applications to the secretary, 
British Electric Worke, (Ltd.), Cheston-road, Aston, Birmigham. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from June 13 to 
June 19, with the ports of destination :— 

Aden, £46. Africa — Alexandria, £116 ; Algoa Bay, £66; Cape Town, 
£144 ; Durban, £180 ; East London, £101; Port Said, £55. Argentina— 
Buenos Ayres, £2,121.  Australasia—Adelaide, £25; Di isbane, £307 ; 
Sydney, £1,250 ; Townsville, £1,186; Wellington, £2(8. Acores, £129. 
Belgium — Antwerp, £22; Brussels, £31. Canada — Montreal, £70. 
Ceylon Colombo. £830. China- Shanghai, £129 (telegraph material). 
Denmark —Copsnhazen £137 (telegraph cable). France—Boulogne, £20 ; 
Paris, £100; Rouen, £70. Germany—Hamburg, £1,200 (telegraph 
material. Holland Amsterdam, £63. Hong Kong, £540.  India— 
Bombay, £306; Calcutta, £584; Madras, £18. Japan—Tokyo, £41 ; 
Yekobama, £941; Yokosuka, £578. Майа, £55. Mauritius, £146. 
Portugal—Lisbon, £27. Russia —Archangel, £103; St. Peteraburg, £80 
(telegraph material) traits Settlements— Penang, £150 ; Singapore, £322 
(including £66 telegraph material) Sweden—Stockholm, £482 (telegraph 
material). West /ndies— Kingston, £32. Total £12,993, against £20,346 
in the corresponding week last year (June 14 to 20). 


PATENT RECORD. 


— 


The following list of Aprtications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. ОнАРМАЯ and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. | 


SPECIFICATIONS PUBLISHED. 
Ог вра Specifications can now be obtained at the uniform price of 
. each. 


4,727. TavroR. Electric conductor conduits and turn-ou'8 for tramway 

and railway propulsion. 

4,9514. Wise (Crehore and Squier). E ne (Date claimed under 

Patents, Rule 19, March 6, 1899. 

6,812. Bacon. Magnetic power transmitting devices. 

6,355. CASELLA. Step-by-step printing telegraph instruments. 

6,995. SCHLOESSER and Moreres. Switching contrivances for two electric 

incandescent lamps connected up together. 

. Окко ard BRANNERHJELM. Apparatus for controlling the 
reversing mecbanism for rudders or the like by means of electrical 
waves. (Date applied for under International Convention, 
February 27, 1899.) 

BALLANCE and JEFFERSON. Method and apparatus for operating 
contacts for electric traction. 

. GARDNER. Telegraphic transmitting instruments. 

. Слик. Electric incandescent lamps and their manufacture. 

. CARTER. Electrical double pole-fused lamp post (or bracket) water- 
tight switch to prevent fusing of main fuses, 

8,225. FRASER and ELrHINSTONE. Apparatus for testing electric primers, 
‚ batteries, amd cells, 

. рсравох. (von Kodolitsch) Portable electric rivetting machine. 

Lewis. Electric motor carriages or vehicles. 

. SCHLESSER and Morres. Safeguard against screw loosening on 

electric incandescent lamp shade holders. 

‚272. GRBVILLB-WILLIAMS. Telegraphing graphic or otLer matter auto- 

matically without wires, and apparatus therefor. ^ 

. LEHMANN. Process for the production of accumulator plates. 

. Betriecp. (Stillwell.) Electric circuit breakers. 

. Enressow, Portable telephones. 

. Berreo. (Davis, Wright and Wurts.) 

motors | | 

. CaMPICHE. Electro- mechanical impulse devices, applicable to clocks 

aud for other purposes. 

. Morrison. Manufacture of conduits for electrical conductors and 

other purposes and apparatus therefor. 

. ANDREAS. Electric railways and tramways worked on a mixed 

power system. 

. Wise. (Actien Gesellschaft Elektricititswerke vorm. O. L. Kum- 

mer & Co) Dynamo electric machines. 

. Hatt and RonxzRISON. Ventilation of electro-motors, dynamos 

and the like. 

. Pomeroy. Electric arc lampa. 

. Davis, Ele:tric circuit breakers. (Date applied for under Iater- 
national Convention, November 4, 1898.) 

ScoTT. Systems of electrical distribution. (Date applied for 
under Int»-national Convention, November 4, 1898.). | 


Controllers for 'electric 


Self-acting mule with electrical 


13,088. Electric tramways or 


11,456. Mitts. (Bonnet, Paufique and Limiére). Contact boxes for electric 
tramways and the like. 

11,513. BRETSCHNEIDER and LAUTH. 
driving gear. 

11,657. LEITNER. Apparatus for forming plates of secondary batteries. 

11,780. Gent and Jevons. Mould for casting p'ates or grids for secondary 
batteries. 

12,114. Scorr. Electrically-driven fans. 

12,478. BE&HREND. Electrical accumulators or secondary batteries. 

12,787. THompson. (Rolfe Electric Co.) Devices for bi eaking electric 
circuits and protecting the same from excessive currents. 

12,956. COMPAGNIE ELEcrTRo-MÉTALLURGaIQUE DES PnRocÉpÉs GIN ET 
LELEUX. Electric furnaces. (Date applied for under Int2rnational 
Convention, Jan. 27, 1899). 

Мила (Bonnet, Paufique and Limiére). 
railways on a road-contact system. 

15,991. THompson, (Cantons) Monophase electric motors. 

16,040. Ѕмттн апа Corrie Electric fuses and electric detonator fuses. 

17,624. Mosca and Sivitz., Engine room order telegraphs and tell-tale:. 

21,555. ARON and Aron Ececrricity Meter (Lrp.). Apparatus for 
measuring multiphase electric curren's. 

22,028. EvckEN, Leroy, and Moritz, Electrodes for electrolysers. 
(Date applied for under International Conventior, May 25, 1892.) 

25,665. Burks. Armature for alternating-current motors. 

23,758. British THomson-Hovuston Co. (Lrp.). (Steinmetz). Regulating 
electric alternators, 

25,164, Scamipt. Electric igniting devices for lighting gas and like lampe. 

25,451. BarrisH THomson- Houston Co. (LTD.). (Oxley.) Ele-tric switches. 

25,452. BritisH THowsoN-HovusroN Co. (LTD.). (Ekstrom.) Means for 
cooling electric and other brakes- 

25,453. British THomson-Houston Co. (Їлъ.). (Davis.) 

e:ectric.current motor systems. 


Alternating 


25,681. FEENY. (Allgemeine Electricitéts Gesellschaft.) Electro dynamo 
metera. 
25,745. British THomMson-Houston Co. (Ltp.). (Steinmetz.) Method of 


» regulating dynamo-electric machines, 
20,748. British Тномзох-Ноовтох Со. (Lrp.). (Armstrong. Electric 
railway systems worked with alternating currents. 
25,752. British THumson-Houston Со. (LTD.). (Haskins.) 
meters. 


Ele:tric 


19:0. | 
. Ferny. (Allgemeine Electricitäts Gesellschaft.) Alternating cur- 
rent meter tor small non-inductive loada. 

Myers. Sound transmitters and disseminators for phonographs. 

. STANECKI. Manufacture of electric accumulator plates. 

1,560, Lampert. Record cylinders for phonographs and method of 
producing the same. (Date applied for under International Con- 
vention, August 14, 1899.) 


COMPANIES’ MEETINGS AND REPORTS. 
British Electric Traction Co. (Ltd.). 


Tbe fourth ordinary general meeting of this company was held on 
Monday, Sir CHARLES Rivers WiLsoN, G. C. M. G., C.B., in the chair. 

The SECRETARY (Mr. George Stevens) read the notice calling the 
meeting. 

The CHAIRMAN said : Gentlemen, the period embraced by the report 
and accounts covers 15 months, from Jan. 1, 1899, to March 31, 1900. The 
working of these 15 months has been of a very satisfactory character. We 
must consider that the electric traction industry has now established a 


firm hold upon the country, and I think I may justly say that our company 


may be looked upon as the leading representative of that industry. The. 
net profits for the 15 months, after paying all general expenses and interest 
on debentures, amount to £130,174, including the balance of £35,451 
brought forward, but not premiums on new iesues of sharea and debentures, 
which amount tə £160,529, which has been carried direct to reserve. The 
actual profit on the 15 months' operations, excluding balance brought 
forward, is, therefore, £94,725, comparing with £57,974 in the preceding 
12 months. There is a surplus of £130,174 to deal with, and we 1ecom- 
mend that this should be applied as set out in the report. The amount 
of £5,000 now put to reduction of goodwill leaves only £5,C00 to be 


| written off, which I hope we shall do next year. The addition of £20,000 


to reserve brings thie up to £20,655. A big business, such as that we are 


. conducting, obviously requires some provision being made against con- 


tingencies of all kinds or unexpected reverses. It is very desirable that in 


а large industry like ours, which is not altogether free from uncertainties, 


ample provision should be made against losses of an abnormal kind. We 
hope, therefore, to establish a reserve out of profits, and this reserve 
will be specially available in case of necessity for the equalisation of 
dividends. І do not wish t» bs misunderstood on this point, and I hope 
the shareholders will not interpret my words to mean that the reserve 
which is built up from premiums on new capital cannot be so applied ; 
but I am expressing the views of the Board—and I hope the feelings of the 
shareholders—when I say that the portion of the reserve which is made 
up by premiums should be appropriated to making good losses of an 
exceptional character. If I can make myself understood in two words it 
is this— that we propose a double reserve—a reserve, first of all, that may 
be called a capital reserve for the purposes indicated, and, secondly, a 
smaller reserve derived from surplus profits, entirely to be applied to the 
equalisation of dividends. By a policy of that sort we shall tend very 
much to maintain and enhance the credit of the company. р 


E c 


THE ELECTRICIAN, JUNE 22, 1900. 


349 


A SHAREHOLDER: You will ear-mark the premiums 1 

"The CHAIRMAN: The premiums, as a matter of course, will go to 
reserve, and, as I have already said, will be used for v:ry exceptional cir- 
cumstances. Other items written off include £469 from furniture acccount, 
now standing at £2,345, and 10 per cent. will be written off this account 
annually in future. £23,051 has to be appropriated to the payment of 
the cumulative dividend on the preference shares in respect of these share 
for the 15 months. As to the dividend on the ordinary shares, the com- 
pany was formed in October, 1896, and hae, therefore, been in operation 
rather over three years For the first year (to December, 1897) no 
dividend was paid. To December, 1898, 6 per cent. was paid, and £35,451 
carried forward. We think, therefore, that if for the past 15 months 
we recommend the payment of a dividend at the rate of 8 per cent. per 
annum, and carry forward £45,785, we shall be meeting all reasonable 
expectations of the shareholders, and at the same time sball not do 
anything to weaken the financial stability of the company. 

On capital account, during the 15 months we have issued 55,000 new 
shares, representing £550,000 of nominal capital, and also £250,000 of 
debenture stock. That makes altogether £800,000 of new capital. All 
this new capital has produced premiums of £160,529 net—after deducting 
all expenses and charges in connection with the issues. At the last general 
meeting the nominal capital of the company was increased from £600,0C0 
to £1,200,0C0— aod this carried with it the power to iesue debenture stock 
up to the amount not exceeding one-balf the subscribed capital. Thc 
present subscribed share capital is £950,000, leaviog £250,000 unissued in 
15000 ordinary and 10,000 [reference shares, and there is a balance of 
debenture stock which can be issued, the present issued amount teing 
£350,000. 'The directors propose to a!lot the remainder of the share 
capital—the 15,000 ordinary and 10,0CO preference shares—to the skare- 
holders pro тай forthwith. We shall thus be able to sa'Lfy the 
wish of the shareholders expressed at the last meeting to reserve 
this issue exclusively to them. The 15,000 ordinary shares will be 
allotted to the present holders of ordinary shares in the proportion of 
one new share yor every three old sbares, and the 10,000 preference 
thares in the ratio of cne new preference share for every five old 
shares. The price of issue of the ordinary shares is £13, and the pre'erence 
thares £11. The new ordinary sba:es will rank for dividend with the 
existing shares as from April 1 last, although the new shares will not be 
fully paid up for a few montha The preference shares will receive the 
preferential dividend of 6 per cent. on the amount paid up on August 15 
next and from that date will rank equally as for dividend with the old 
shares. The bonus which the tharebolders thus receive is about equal to 
the dividend which is about to be declared ; it is really about double the 
dividend tbat you will receive. The magnitude of the company's opera- 
‘ions will call and at an early date—fcr further increases of capital, and 
therefore the directors recommend that the present opportunity thould be 
taken to increase the nominal capital of the company by the creation of 
80,000 new shares, half ordinary and half preference, making the total 
capital £2,000, £1,000,000 ordinary and £1,000,000 preference. 
There will, of course, be a corollary power to issue a proportionate amount 
of debenture stock. 

On the question of contracts and undertakings, in the balance sheet 
made up to December, 1898, this item stood at £157,730 ; it now stands 
at £543,246, and represents the total expenditure on lands and buildings, 
permanent ways, electrical equipments, rolling stock, Parliamentary and 
other rights, general stores, surveys, negotiations and to forth (but not the 
sbares aod debentures in other companies). Thie company undertakes 
various operations and works on bebalf of othera— the promotion and sur- 
veys for new acts of Parliament and provisional orders and other powers. 
We do tbat work at a profit. Then, when powers have been obtained, we 
undertake cn behalf of others the engineering work of reconstructing the 
permanent way and of installing electrical apparatus, and this aleo yields us 
a profit, and the amount expended on such works, still in progress, is 
£277,148. Another portion is in respect of works and undertakivgs 
which we ouréelves own, lease or control. Of course, on th’s expenditure 
no profit is made until the works or undertakings are completed, and 
either paid for by others or operated by us for the sake of the revenue to be 
derived from such operations, This item represents £254,019, and includes 
a fairly large amount for general stores. We have for some time past 
recognised the need for purchasing materials in bulk and we have found 
it very advantageous. Latterly prices of materials have gone up enormously, 
but owing to the foresight of our staff we were able to make many of our 
purcbas es а long way in advance at a time when prices were much lower. 
We have found, and our various aesociated companies have found, very 
great convenience iu having an available stock of materials to draw from, 
and the board have therefore decided to erect buildings for the convenient 
storage of tramway materiale, to be afterwards retailed to our various 
undertakinga all over the country. With tbis view, we have quite recently 
acquired a freehold site in the. Midlands, conveniently situated in regard 
to railway facilities for the centralization aud distribution of materials. 
We believe that this will be a source of further economy and of profit iu 
the future. The last item under the head of contracts and undertakings 
лергевепіз £32,077. - This expeaditure is made up of the cost of tlie 
negotiations and surveys, and legal, engineering, and other services in 
connection with the development and promotion of new echemes and 
powers, including the costs of such schemes as Barnsley, Birkdale, Blyth, 
Durham, Kingston, Morley, Peterborough, Sheerness, Jarrow, Spen Valley, 
Accrington, Cambridge, Leamington, Wellingborough, Windermere, and 
others. The amount may appear large, but the number of schemes it 
comprises is also very large, and 1 can epeak with confidence when 
I eay that the promotion of our schemes is carried out at the lowest 
cost consistent with the efficient way in which the work is done and, 
of course, all this work is done with a view to profit in the future. 

The system of accounts which we have adopted since the beginning of 
the company, and which the auditors have approved, is that of allecating 


or charging every month the whole of our expenses to the various under- 
takings and schemes in regard to which the expenses have been incurred— 
that is, we bave a separate account for every scheme, and the general 
expenses of the company are apportioned as near as it is practicable to 
each scheme, according to the cost of the time which the officers spend 
upon each scheme. It is a highly satisfactory and an extremely scientific 
method of accounts, At the end of the year all the schemes which possess 
vitality and constitute assets are included under the head of contracts and 
undertakinga in the balance-sheet, and all the schemes which have proved 
unsuccessful or which represent losses are written off and charged to profit 
and loes account, -The amount so written off this year is £15,185. The 
amount, therefore, which stands against contracts and undertakings repre- 
sents valuable assets which are or will become sources of important profits; 
and as all items which, во far as we can judge, are not of this nature are 
eliminated and charged to profit and loss, I am warranted in saying that 
the amount standing against conti acts and undertakings in the balance- 
sheet is not only thorougbly sound, but also a very moderate figure. 

As to our investments, these stand at £950,280, and include upwards 
of £93,000 in Consols, National War loan at cost, and cash, exclusive of cash 
in hand. £60,023 repreeents loans and advances to associated companies 
and others. This amount stands to-day at about £23,000, and is perfectly 
good. Then there is £75,611 invested in mortgages and debenture stocks 
of associated and other companies. These aretound investments, and such 
as might almost be classed with trustees securities, though they yield а 
much larger return of interest. We havs therefore altogether about 
£230,000 in valuable and realisable securities. Our reserve fund now 
amounts to £209,665, and the board corsider it is best to leave a substan- 
tial portion of the reserve in tbe business of the company as we have done. 

The item of “shares of associated and other companies,” stands at 
£721,180. This includes the nominal value of the shares held by this 
company in tbe original pioneer company, which is only a book entry, as 
we owe £25,000 to the pioneer company in respect of the purchase of 
that undertaking. The reasons for the continued existence of the pioneer 
company have nearly exhausted themselves, and there is every probability 
that that company will shot'y be wound up. With regard to the 
remainder of the shares held by this company in other companies, and 
custing close upon £700,009, they represent a much larger nominal 
amount, as we have not paid par for all these shares. This £700,000 
represent a nominal value of about £900,000. We think the principle of 
bringing these shares into account at cost is the only right one. We make 
а point of explaining that thé profit of £125,0(0 on those shares stated in 
the accounts is subject to the shares which have been received in part 
payment realising par value; but after all the total number cf 
shares which have been received in part piyment, and which have 
been taken at par value, is not large, and the fact must not be overlooked 
that many of the inveatments by us in shares of other companies are 
worth on the market very much more than the price we have paid for 
them. Our investment of about £100,000 in the ordinary sbares of the 
Potteries Company appear in our books at about par, but the market price 
is even now much higher than the сё to us. The shares in the Oldham 
and Ashton Company stand in our books at about £10, and are worth in 
the market something between £15 and £16. The ordinary shares in the 
Kidderminster Company, all of which we hold, we should not dream of 
selling at par, which ie the cost to us. The eame applies to our interests in 
the Cork Company, in the Electrical Power Distribution Co., and 
other companies, Our investments comprise upwards of 60 undertakioga, 
and £5,000 to £10,000 would amply cover any depreciation on any of these 
1 without taking into account the considerable appreciation of many 
of them. 

The proposed establishment of а superannuation fund for the company's 
growing staff was then referred to, and on the subject of the administra- 
tion of the associated companies the chairman said: On appointing our 
officers and directors to act as administratora in these companies we do not 
allow them to take for their own use any fees or remuneration paid for 
their services, Whatever fees are received are paid into the treasury of 
this company. This principle hss Leen strictly adhered to, and, for 
example, our managing director, who acts as chairman or director of some- 
thing like 30 of these companies, does so without any additional remuneration 
by reason of holding those positione. The whole of these companies are 
controlled from here. The appendix to the report, you will see, enumerates 
57 companies and undertakingi—53 of these are tramway and light rail. 
way undertakings, but some of these will also probably undertake the supply 
of electric light and power. Then there are one omnibus company, one 
electric launch company, and one company which has recently been formed 
for the purpose of developing lands in the vicinity of our tramway under- 
takings ; and there is also the Electrical Power Distribution Co., in which 
we have a large interest, and which undertakes the supply of power and 
light, more particularly in districts where we control tramway or ligbt rail- 
way undertakings. Of the 53 tramways and light railway undertakings, 51 are 
actually in operation and are all working at a profit. Six undertakings are 
in course of construction, and 15 have only quite lately been sanctioned or 
are in various stages of being granted. The 31 undertakings iu operation 
comprise 200 miles of lines, of which about 594 are at present worked by 
steam, about 734 are worked by horses, and about 624 miles are worked by 
electricity, while about 19 miles are in courte of being converted from steam 
or horse working to overhead electric traction ; and a further 193 miles of 
extensions connected with these 31 undertakings have been authorised. The 
віх undertakings which are in course of being constructed measure just over 
30 miles, and the 15 new undertakings which have been authorised, or 
which are in course of being authorised, measure about 104 miles, so that 
the company is interested in or controls altogether about 350 miles of tram- 
ways and light railwayr. Since the last annual meeting the Hartlepool 
tramways, the Potteries electric tramways and light railways, the 
Oldham, Ashton and Hyde electric tramways, the Dudley, Stourbridge 
and District tramways, and the tramways at Nelson, British Columbia, 
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have been opened for working by electricity, and during the past week the 
Board of Trade inspection of the Swansea electric tramways has taken 
place, and these lines will be worked by electricity very shortly. We hope 
ab a very early date also to open further lines of the Potteries Company and 
the Dudley and Stourbridge Company. some of the Dudley and Wolverhamp- 
ton tramways, the Kinver light railways, and the Tynemouth tramways 
and light railways, and we are well under way with the construction of the 
Devonport tramways, the Gateshead tramways, the Merthyr tramways and 
electric lighting, the Middleton light railways, and the Poole light rail- 
ways. I now move the adoption of the report and accounts, and the 
payment of the dividends recommended in the report. 

The Right Hon. Lord RATHMORE seconded the resolution. 

A SHAREHOLDER eaid they had heard with great satisfaction what the 
chairman had said with respect to the question of reserve, because he (the 
speaker) was perfectly certain that the only way in which a company like 

theirs could be carried on successfully was by having a very large reserve. 
For a great many years he bad been a shareholder in a company admirably 
managed and of very high position—the Telegraph Construction aud 
Maintenance Co. — the secret of whose success had been, he believed, entirely 
owing to the fact that the directors had always insisted on having & very 
large reserve. The superannuation fund for the staff would be regarded 
by the shareholders as extremely satisfactory. It was obvious that а com- 
pany such as theirs must require an enormous amount of organisation and 
work on the part of the officials, and it was therefore very important that 
these officials should feel that their position was a permanent one. He 
was only surprised at the moderate amount which had been mentioned 
(£2,000) for the company's contribution to the fund. Не resided at 
Brighton, and knew something about the Brighton and Shoreham tram- 
ways, worked by horses. Не was convinced that these tramways could be 
made a source of very considerable revenue if they were worked by 
electricity. 

The CHAIRMAN : I am well acquainted with the Brighton and Shore- 
ham tramways, as to which I agree there are great possibilities ; but the 
reason we leave this matter in statu quo is because we have the fullest 
ezpecta'ion and desire to equip that line electrically. Unfortunately, 
however, we have not been able to come to terms with t he local authorities. 

A SHAREHOLDER said he did not know whether other shareholders 
agreed with him, but in view of the conditions of the Trainways Act, it 
seemed to him that it would be better if the directors could see their way 
to keep a larger proportion of the reserve out of the business. 

The CHAIRMAN : It is absolutely impossible ia a business like this 
that wecan leave our money idle ; all that we can do is to seo that we are 
covered by the judicious investment of a very large amount of our assets 
in sound securities. 

The motion was then unanimously adopted. 

A resolution to establish the superannuation fund was also approved. 

Sir C. Rivers Wilaon and the Hon. Sir C. W. Fremantle, K.C.B., were 
re- elected directors, and the auditor having been reappointed, the meeting 
became extraordinary. 

The proposed additions to the capital of the company were agreed to, 
and resolutions were passed approving’ the propozed Barnsley and District 
Light Railways (Extensions) Order, the proposed Durham and District 
Light Railways Order, the proposed Jarrow and South Shields Light Rail- 

ways Order, the proposed Kingston, Surbiton and District Light Railways 
| 555 Order, and the proposed Sheerness and District Light Railway 
Order. ` 

A hearty vote of thanks to the chairman and directors was carried 

unanimously, and the proceedings terminated. 


Bastian Meter Co. (Ltd.). 


The second annual report of the directors of this company, made up to 
Feb. 28, states that there was a profit of £388, 13s. 3d., against a 10:8 on 
the previous year of £2,227, 16s. 11d. During the first six months of the 
year under review the company was worked at a somewhat heavy loss, but 
nearly the whole of this was recouped out of the profits made on the 
recond balf-year's trading, when orders increased more than fourfold. 
The electrical installation at Holbein House bas been let on lease at а satis- 
factory rental, and the company is thereby relieved of any further trouble 
or expense in connection with that department of the business. Expendi- 
ture on experiments bas been very small, as compared with the amount 
previously expended; and this item is likely to cortinue to decrease. The 

rospects for the coming year appear to be most satisfactory. Markets аге 

ing opened up abroad, particularly on the Continent and in Australia. A 
licence to work the company's patents in Germany has been arranged on 
0 terms, and agencies have been established for Belgium, 
Holland, Italy, and. Western Australia. А1: hough the Board of 
certificate for the Bastian meter is not yet іп the company's possession, the 
directors have obtained authority to s“ ate that the meter has been officially 
approved by the Boa d of Trade. | 


Electric and General Investment Co. (Ltd.). 


The report of the directors for the year ended May 31 states that the 
gross profit on the trausactions of the year was £19,796. 3s., and after 
deducting all general charges, end interim dividend paid on the ordinary 
shares, there remains a net balance of £14,711. 8s. 1d. Of this sum the 
directors propose to carry £711. 8з, 14. to contingencies fund, leaving 
£14,000 available for distribution as follows : Dividend of 5a. per share on 
the ordinary shares for the year (of which 2a. per sbare was paid ad interim 
in December), £5,000, together with а bonus of 4s. per share (£4,000) ; 
dividend of £50 per share on the founders’ shares (£3,000), together with 
a bonus of £40 per share (£4,000). (Iu each case subject to deduction of 
tax.) No distribution in respect of the founders’ shares resenve fund or 
the ordinary shares reserve fund will be made, „ МЕ 
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HARROW ELEOTRIO LIGHT AND POWER CO. (LTD.)—The annual 
meeting of this company was held at Harrow on Thursday last. The 
directors“ report states that the steady progress made by the company 
frum its start has been continued during thepast year. The equivalent of 
2,985 8 c.p. Jamps was connected, against 2,715 in the previous year; the 
number of customers was 92, and the units sold 113,551, compared with 
58 and 79,419. The total receipts were £3,663. Es. 7d., against £2,786. Oa. Ad. 
Owing to increased demand a new 150 kw. steam dynamo and an electric 
pump have been ordered, the dynamo to be ready in September, and the 
pump has been already fixed. The boiler ordered in 1898 was erected 
during the year. Besides the reduction, since Lady Day, 1899, in price 
from 84. to 7d. per unit for current supplied for lighting, the company have 
supplied current for arc lamps and heating and cooking purposes at 4d. per 
unit. The works cost for the year bas been reduced to 24d. per unit sold. 
The total cost of extensions made during the year was £3,152. 15s. 10d. 
During the year 73 houses have heen wired for consumers on tlie rental 
system, against 34 in 1898. The wiring business has increased so rapidly 
that the directors have decided to have their own wiring department in 
addition to employing Mr. Tate, who had been carrying out all the work 
previously. The new department was started at the beginning of 1900. 
The District Council have made application for a provisional order for 
Wealdstone on the terms of the company paying all expenses, and the 
Council trausferring the order to them on the same terms as the 
original order, obtained in 1835 for the same district. The Board 
of Trade have now granted the order, and the confirmatory bill bas been 
passed by the House of Lords. Prepayment meters bave been supplied to 
consumers who desire them, and have been satisfactory, but they bave not 
been largely taken up. Further capital being needed, the directors propose 
that the authorised capital be increased by £15,000, and that one-third of 
the increase be constituted 44 per cent. preference shares. The sum 
available for dividend, after paying interest on debentures, mortgages, &c., 
was £1,296. 14s. 3d. £25 was written off leasehold property, £425 placed 
to depreciation of plant, 44 per cent. paid on the Preference shares issued to 
end of year, and a dividend of 34 per cent. was paid on the ordinary shares, 
absorbing £745. 5s. 5d., leaving £8. 14+, 5d. to be carried forward. The 
report was adopted. ———— 

MEXICO ELECTRIC TRAMWAYS (LTD.)—The general meeting was held 
on Wednesday. The chairman (Col, Sir C. Ewan-Smith) said the opening 
months of 1900 bad been marked by tome incidents bearing directly upon 
the fortunes of the company. At the close of last year the directors 
decided to send out the Hon. Chandos S. Stanhope to Mexico. Mr. 
Stanbope left England in November, 1899, with complete instructions, 
and his mission had been a perfect success. Shortly after Mr. Stanhope’s 
arrival, the former board in Mexico was entirely reconstructed, but 
Mr. A. E. Worswick remained the chief resident engineer, Mr. Brandford, 
the former manager, resigned, and Mr. Clegg became manager of the com- 
pany. Mr. Stanhope had negotiated an agreement with the inunicipality of 
Mexico, to remain in force for 10 years, under which the entire obligations 
of the Mexican Tramways Company are commuted for an annual fixed sum. 
Considerable progress had been made in the conversion of the entire system 
to electric working during 1899. On Jan. 15 the first section of the system 
completed for electric traction (from the city to Tacubaya) was formally 
opened. Since that date experience had shown them that the electric cars 
were earning for themselves an ever-increasing popularity. In every 
instance electric traction had been found to work satisfactorily. The con- 
veraion of the remaining portions of theaystem was being rapidly proceeded 
with, and the necessity that might afterwards present itself for furthe 
extensions, in order to meet the convenience of the public, was not bein, 
lost sight of. ——— g 

WELSBACH INCANDES SENT GAS LIGHT CO. (LTD.)J—At the annual 
meeting of this company, the chairman (Sir Henry C. Burdett, K.C.B.) 
referred to the arrangement with Dr. Auer and to the alteration of the 
statutes of the Austrian company providing for the establishment in one 
company of the gas ard electricity undertaking. At the statutory mect- 
ing he stated that Dr. Auer had agreed to, and the statutes provided for, 
the acquisition and realisation of all inventions of Dr. Auer and the 
patents and licences for the same which had reference not only to electric 
lighting but to electric power transmission and the supply of current. 
That statement was a verbatim extract from the report of the Auer com- 
mittee, which made the arrangement with Dr. Auer for the acquirement 
of the electric light. It bad been u , but in his view without justifica- 
tion, that this sentence might be read as meaning that Dr. Auer had sold 
all his inventions in the electric field of every kind, present and future, to 
the Austrian company, without knowledge aa to their value or any further 
consideration for their acquisition. His words conveyed no such meaning, 
as to the power to acquire could only be exercised when the new inventions 
in the electric field were ready for commercial purposes, when alone it 
would be possible to fix the price at which they should be taken over by 
the Austrian company. It war, however, very important, in bis judg- 
ment, to get Dr. Auer to consent to the insertion of this power for 
the acquisition, upon terms to be subsequently agreed on, of all his 
inventions in the electric field, becauee that implied that he would, 
in the first instance so offer them to the Austrian company. 
He had every reason to know that since Dr. Auer agreed to hand over his 
new electric light to the Vienna company he bad continuously worked at 
the many problema which presented themselves. He had great pleasure 
in informing them that Dr. Auer had sent over Mr. Kuschenitz with his 
new electric lamp, which had been installed for the shareholders’ inspec- 
tion. They might further naturally desire to hear when the lamp would 
be available for use by the public. The last communication received from 
Dr. Auer on the subject intimated that the Osmium lamp would come into 
commercial working iu the autumn. Не hoped that the electric lamp 
would give every satisfaction, and that the shareholders would recognise 
that they had every reason to thank Dr. Auer for his close attentiou to 
the development of that lamp. | | 
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| ted i 1896, d the vend to 
CITY NOTES. company was incorpora in and the vendor now agrees to surrender 
—_— STOCK EXCHANGE NOTICE.—27th inst, has been appointed à special 


MEMORANDA.—Benk rate 5 per cent. (June 14, 1900), Price of silve" settling day in the further issue of 10, 000 ordinary £5 fully-pakd shares 
27134. per oz. (June 21). Consols (23 per cent.) 1003—1001 for money: d 001 to ee 5 T Cable ner 5 (Ltd.) 
100 b —100 ff for account; 24 per cent. 894—992 ( (June 21). Stock Exchange | %0 the securities have been ordered to be quoted in the official list. 
Settling Day: Cone ola, July 4; Stocks and Shares Continuation Days, WESTERN TELEGRAPH CJ. (LTD.)—Coupons on this company's second 
June 26 and July 10; Ticket Days, June 27 and July 11; Pay Days, | issue of 5 per ceat. debentures, dus 30th inst, will be paid at Parr's 
June 28 and July 12; Mining Share Carry-over Days, June 25 and J uly 9. | Bank (Ltd.), Bartholomew-lane, London, E.C. 


ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—The coupons on this 


company's 4 per cent. mortgage debentures to bearer, due July 1, will be 4 | | AGGREGATES. 
paid on and after 2nd prox., at Parr’s Bank (Ltd.), Bartholomew- lane, Line. Мы о | 1 P 
London, E.C. The debenture register will be closed from 25th to 30th inst. | g 1700: Amount. ES 
inclusive. лы MEME RUM 
BROMLEY (KENT) ELECTRIC LIGHT AND POWER OO. (LTD.)— 1900 8 £ | £ £ 
It has been resolved to increase the capital of this company from £20,000 | Birmingham Tramways| Junel6 | 4,450 + 99 25 101177 |+ 5,965 
to £50,000, in £5 shares. A confirmatory meeting will be held on J uly 2. | Blackpool tion. . „ 14 1.238 11 5,826 |+ 1,071 
EASTERN EXTENSION, AUSTRALASIAN, AND CHINA TELEGRAPH BA and : ood} , 16, 989 + 291 24| 8,718 + 9 
СО. (LTD.)—The coupons on this company's 5 per cent, Australian Govern- on Corporation. eee e IL —— — — > 
ment subsidy debentures due July 2 will be paid at Messrs. Barclay & Co. s Bradford Corporation. „ 17 577 ＋ 15 il 5,498 T 1,202 
Bank, 54, Lombard-street, London, E.C. „Brisbane Trams көнөө May 2 1,915 f 429, 5 9,032 |+ 2,294 
GREAT NORTHERN TELEGRAPH CO. (LTD.)- Coupons due July 1 on | „postoi yams & Junelb | 5180, 14 24 68,058 |+ 2,709 
enos Ayres& Belgran Мау 20 | 2,175 — 221; 20| 45,717 |+ 4,984 
this company’s shares will be paid by Mesers. C. J. Hambro & Sons, City & South London Ry.| Junel7 | 1,480 + 581 24| 30,734 |+ 5,755 
70, Old Broad-street, Loudon, E C. Lon d M pups , , 
Dover Corporation ... „ 16| 214 + 25 11! 2,203 250 
NEW GERMAN COMPANY.—The German business of the well-known Dublin United 15 | 3.727 + 106 24 79,613 
firm of Brown, Boveri & Co., Baden, Switzerland, has been formed intoa | Dublin Southern Dist... ji 15 1.605 - 184 24 19.591 + 15,661 
joint stock company, with a capital of £360,000. *Glasgow Corporation „ 16 |9987 - 20 ... | .. ds 
PACIFIC 20 EUROPEAN TELEGRAPH OO. (LTD.)—The coupons on | Hull Corporation... „ 16 | 1,505. .. 50 38671 —— 
this com ys 4 г cent. guaranteed debentures due 350th inst. will be | Liverpool Corporation. .. „ 9 | 9,421 +1,638' 23 164,707 |-- 20,394 
paid at Parr’s Bank (Ltd.), Bartholomew-lane, London, E C. Liverpool Overhead Rly} „ 17 | 1,424 – 72 24| 34214 |+ 925 
REDUCTION OF CAPITAL. —Sanction has been given for the reduction | "Shefüeld Tramways . . . .. , 17 | 2281 + 947 24) 48,392 | 415,270 
of the capital of John Kirkcaldy, Ltd. (makers of feed water heaters, | "South Staffs. Trams.....| „ 15 | 641| 24 16,202 1+ 1,034 
evaporators and surface condeneers), from £50,000 to £30,000. The | * Partly electrical. 
ELECTRICAL COMPANIES’ SHARE LIST. 
Prevrove Price RATE PER Busrezes Doms 
Dm МАМИ. Wxzx's Paice, Wednesday, Oxur. Dr em Don. Dunno Wark 
Јоми 18. June 20. Yur. Expna Juns 20. 
=" & в. d. Highest | Lowest 
8110,900| 100 4% |*African Direct Telegraph 4% Mort. Deb. (red.) .. 100 104 100 101 817 4 | January and July... 101 eee 
ЖЕ 25,000 10 eve Amason TTTTE 000 00000 500008. ee % % eee see eee June and Decem TP eee өөө 
£119,700 85 Do. 8 er Debentures 000008. 00060 АІТ pr 90 e£ 90 b 11 1 еее eve 
£912, Воск | 1 An lo-Amer 1сап ннн жаы ынкы 81 ŝi во 85 5 17 0 | Feb., Мау, Aug., Nor. 61 . 
43,088,040 90/0 | Do. Ргейитей....................... 8 14 115 111 15 553 3 :: n 1143 
43,089,010 | Btock | 270 Бетте ае, BM ий | 13 13h 133 131 10 8 9 s А 1° lii 
$13,333,300 | $100 | gi 3 ble Capital Btook ............-.-«- „ 165 175 165 175 411 5 Jan., Apr., July, Осі | . 
41,539,496 | Stook 4 Do. per Cent. Debenture Stock ........ . . . 103 104 103 104 817 0 » ic 1023 
16000| 10 99 Ома ce deus 6 7 6 | 10 0 0 | february and August 7 үн 
6,000 10 10/0 Do. Preference 10 per Cent wah Tovar ee 15 16 18 16 6 13 К А Р € 
12,081 5 40 | Direct Spanish Ordinarxr . soran te 4 5 4 Б 4 0 0 April and October. . — .- — 
8. 000 5 8 Do: 10 per Cent. Camalative Preference ...... 9 10 9 10 5 0 0 ө ove 
230,000 80 Y Do. 44 per Cent. Dsbentures . 1015 105у | 1017 105% | 4 5 9 | Januaryand July. .  ... -" 
60,710 20 30 | Direct United States Cable . Ж lly 12 lig 13 516 8 | Jan., Apr., July, Got. 11H 11è 
8120, 000 100 € | Direct West India Oable 44% Reg. Deb. hee boss 10) 103 100 103 4 8 0 | Juneand December ... zr 2 
24,000, 00 Stock Eastern Ordinary ...... . ee en] 150 155 16) 15$ 410 4 Jan., Apr., July, Oot. | 152 150 
41,836,898 | Stock 4 fA Do. Zi per Cent. Preference Sto . 97 102..;| 97 100 319 8 97 — 
41,433,268 Stock 4X |+ Do. | per Cent. Mort. Deb. Stock Y^ e| NI 116 lt 116 $ 9 0 | May and November .. — 1! m 
250, 10 6/6 | Eastern Extension . . 11 11 l4} 18 418 4 | Jan., Apr., Jal 15 143 
8320,000 Btock 4 Do. 4 per Cent. Dabentare Stock.... . 112 117 113 117 3 9 2 | February I. ove s.. 
£6," 100 i * Do. 68% (Austin. Gov. Sub.) Deb., 100 (reg) . 100 108 108 417 1 — July...... T өөө 
? 100 8 Do. (Bea rer) 09009009«000909000-00-0090000090€9 ee 000 соо зоо 100 108 А 00 . 103 4 17 1 [III ooo 
000 100 42 Eastern and 8. African 4% Mort. Deb., 19)9...... . . 100 103 109° 103 $18 5 raary and August ... ae 
£200,000 35 4% Do. per Cent. Mauritius Sab. ‘babe ai) Io x 103Y 109% 103X 817 8 Maya November... is - 
190,227 10 3/8 | Globe be Telegraph and Trust . .. venne] dij MH lj 11 4 9 4 Jan., Apr., July, Oot. 11} l', 
190,043 10 3/0 per Cent. Preference mca 5 15 l 15 15 817 5 154 154 
160,000 10 15/0 ёт Northern of Copenhagen see 83 81 32 81 819 6. January and July...... bes өөө 
- . 100 4% | Halifax & Bermuda Cable ler Mort. Dab.(red.) ... 100 103 100 103 4: 8 0 | June and December ix ZEND 
17,000 26 37/6 | Indo-European .................. . . . . tno . . 88 57 53 7 4 7 9 May and November... T 
100,000 100 6 London Platino-Brazilian 6 per Cent. Debe., 1004 ...| 105 103 105 108 511 7 | March and September а -— 
_ 8100,000 100 4 Pacific & Buropean Tel. 4% Guar. Debs, (red.) ...... 102 105 | 103 108 816 9 | Janeand December... - s. 
WA 11,839 8 Beuter’ S... „eee eee eee eee ee eee ce ТІ 659 2 6960 „444% 7 84 d 84 4 14 1 ae and October.. soso wee 0 
AN. j 8,381 £100 Cert. 6% Sabmarine Cables oe ee TIT TI рр apoa оороо : 6.00.09 124 123 123 13) ^ 4 12 10 126 eee 
16,609 10 ooo „Wost African Teleg ra % %% conto Benne oso d 400 %% ve 7 3} 3} E 9 3 December and тү 000 ooo 
171, 100 100 6% Do. öpər Omt. a rae (red.) aee soseer] 97 100 97 10) 5 0 4 | Marchand Bep cs vee 
^ _ 80,006 Mab "West Coast of Amerios ............... 5 M 1 1 oe iss ose 
410,000 100 4 * Do.  4perOent. Debentares abes cose eso, «| 200 108 100 103 $13 7 January and val iu — 
. 98,331 10 1/) | West India and Panama .. sus deest С. JR f: ea May and шаш. " ү — 
28,568 10 | 6/0 Do. . per Cent. lst ‘Preference . . . шаш... 6 7 6 mi 800/| š 7 62 
4.009 10 60 | ро. · 24 pee Cont. zad Preferenoe.. — A 6 7 81t 6 T — 
£90,000 100 BY „ Do. 8 per Cont, Deventares ...................... 104 107 10$ 107 413 6 January and July. з ee 
£589,731| Stock 25 Western & Brazilian 4 per Oent.Debeuture Stook ..| 102 105 "m 3 17 4 | Jane and December ... di T 
207,930 10 /0 | Western Telegraph (late Brazilian Submarine) ...... 14j 15 14) 15 418 4 | Mar., Jane, Oot., Deo. 15 141 
` £76,000 100 6% |е Do. 5 per Cent. Debs. (2nd Series, 1900) ...... 105 103 105 108 41310 | June and December . T 805 өөө 
| | TELEPHONES. 
- 00| #5 % | Chili Telephone (fally pald e. 3 8 % 3з 4 5 August . | ses — 
4224. 860 10/ Ma. e and Мазі. . mre i эз i | 6 год і ioe Fr o eere ove - 
` 72,080 i 1 211 Monte Video Telephone Ordina inary 00000 € 50000 60000 socos 855 4 | à 5.00 Norember „%%% ove 906 
86,493 1 10 Do. s per Cant. Preference ............. sariso еза» "vd 1 5 о 0 — e 
430,000 5 Cc . si toa bos | d 5) 5 5} | 514 3 | February and August 5% 6 
15,000 10 6/e Do. 6 per Cent. Camalative ist “Praference ..| 18 15 12 11 45 9 99 "m 
. 15,000 10 6/0 Do. брег eut. Cumulative 2ad N i 12 14 12 14 469 m TI 
. 250,000 5 3/6 | Do. 5 per Cent, Noo-Cumulative 3rd Pero 5 5} 5 51 115 3 " " dv. — 
2, 000, 000 Btook 955 * Do.  Daobenture Stock 3 por Oant. areas) = 98 101 98 101 819 3 June and Dsoember...; leo 993 
171,504 1 0 3 Oriental ee0880 CO ee „ „„ „ „ % „ „%% 96*00-00«00*9909 @ 266% »ooo @ «99909 о. T 116 à l 0 4 14 1 pril aad October 000006 эзе шы 
58,000 5 3/6 | United River Plate ТТТ? NN. $ d s} 8 111 DY . ee . e e 6 . 
16,8899 5 ЭП Do. 5% Cumulative Preferenos Vad 6808. e аз eui 44 5 4 b 415 3 | June and December 51 e 
£179,917 | Stock 5% „Do. 5 per Cant. Debonture Stack БЫ) ubs 108 103 106 | 414 4 i m " e 
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ELECTRICAL COMPANIES’ SHARE LIST, 


P осит | Last Previous Price RATE PER Busrxxss Done 
AMOUNT EL Dryr- NAME. Wxxx's Prior, Wednesday. Окхт. | Drvrpxwp Duz, Donixo Weex 
5 HARE. | DEND. ; June 13, June 2). | Yreupep. Екимо Juxe 20 
ELECTRICITY SUPPLY COMPANIES. & s. d. | Highest | Lovest 
100,000 1 вее Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord.(fally pd.) ! of ! { m A is sg 
6,000 10 10,0 sy =н and Poole Elec. Supply Ord. ......... ... 11 1 11 12 811 3 өө - eva 
6,000 10 4/6 Do. Cent. Cumulative G 10 11 10 11 1 110 Tm ... T 
19,661 5 3/6 r & rl Electricity Supply Ord... 7 8 7 8 815 0 ove ө — 
12,000 5 3/6 Do. per Cent. Preference .................›... wat А! 8 :; 3 13 8 | Marchand September ei 81 
20,000 5 * | Calcutta Rie. Anc Ordinary (fully paid) ......... 61 7 6 7 Ф? "s M е 
50,000 5 5/0 * Cross & Strand Electricity Supply Corp. 9 10 „9 10 ‚410 0 | February and August * ü 
20,000 5 2/3 44 per Cent. Preference 3 P 6 5% 6 315 0 * x .. 
34,000 5 2/6  Chelsca Electricit Баррі Ordinary Ty... ...; + — E 7k 64 7i + 0 -0 III — * 74 61 
£150,000| Stock x Do. 4рег nture Stock (red.) .. 203) 112 107 110 4 1 8 | Juneand December... ves eve 
. 81,200,000 | $1,000 $ oen Edison lstMort.57 80 Gold Bonda(red. 32 100 110 100 110 41011 | April and October. . due zs 
70,579 10 8/0 | City of London Electric Lighting Ord. ........ 5 9 -10 T 9 4 4 3 | February and Agde 9) 94 
40,000 10 6% bo. € per Cent. 8 ает А 3 12} 12 121 12; 4 511 | January and July...... - "V 
£400,000 | Stock 5% |* Do. per Cent, Debenture Stock (red. ) e| 1426 12 124 12) 818 11 | June and Decem А а 
40,000 10 8/0 County of London and Brash Prov. Ordinary ......... 9 10 9 10 400 — р 
20,000 10 6/0 per Cent. Cumulative Preference 114 124 111 121 416 9 March and September 123 E 
£200,000 | Stock 44% De us P Deb. < басак Voris. (al qud (red.) ...... 10 113 110 113 411 * ev» Ке 
15,000 5 10 p а апа Knightsbridge OCP ee ee ee eee 124 13 123 13 4 1 6 eee eee ere 
10,000 5 6 Do. 6 per Cent. lst Pre erence „„ „„ 7 7 7 7 4 0 0 January and quip. * s.. 
110,000 3 London gri] "Баррі ply С Ordinary ........... e 1 1 1 = ER 5А Ж: 
49,840 5 3/0 Do, ference ..... — 4 4 4 613 4 
£250,000} Stock 4% Do. í — Cent, is Les Debentures.. Xd 100 102 93 100 400 June, Sept., Deo. в: — 
85.000 10 5/0 “Тый Elec. Supply Ord. . . .. . . . . . .. . 13} 14 131 14 3 9 0 April and October... 14} TES 
£220,000 | Stock 44% per Gent. E. Stock First Mo age. 113 116 113 116 8 18 11 June and December s oss 
£125,000 | Stock /8 per Cent, Mort. Deb. Stock [orig MES AE 97 9 311 6 "m ER ex 
6,452 10 8/0 РА Hi Electric Ordinary s... ТТ шл 154 16k 16 17 4 2 1 March E 16% 154 
10,000 5 5/0 Oxford d Ordinary ТТТ * 4 — * 9 + 6 6% 6 4 3 16 11 Г] - ... s.. 
300,000 1 / $ { 10 13 4 gas ace »» 
£135,000| Stock 5 River Plate El. I. Fr'ot'n Ltd., T4 lst Mor.Deb....| 75 85 75 85 518 0 | January and July.... — ast 
15,000 8100 82 Royal Electric 5 1 of Montreal Shares | 165 185 165 1*5 4 6 6 | April and Остойчг...... 66% e 
£123,200 100 44% |* Do. per пособ Debentures . 101 107 104 107 4 41 » ó s. — 
40,000 5 9/6 St. James's and Pd Pall Mall Е Ordinary . | 1% 15 10 15 413 7 | February and August lj 113 
20,000 5 3/6 Do. Cent. Preferen TETTEIT] PT Pee eee 9 3 13 8 [T] Г] oe ... 
12,000 5 RA ne arkets Electric Supply Ordinary күпү 2 2 2 2j - - ФА us 
£50,00C| Stock а Do. 47 Debentures... 85 95 85 95 m - ats re 

. 65,000 5 — South London Electric Supply Ordinary (fully paid) 33 4} 3} 4} NS oss 3M — 

79,900 5 8/0 | Westminster Electric Supply Ordinary . X эу) 1З 14 li 12 5 8 4 | Marchand September 1113 11} 
ELECTRIC MANUFACTURINC &o. COMPANIES. - 

125,000 1 id. Aron Electricity Meter 6 per Cent, Cum. Pref, ... і i M 1 8 0 0 | March and September - T 
B5, 1 " British Electric Works Co. Ordi С OTIT 1 á 1 LIII oo 22 .. 
50;с00 1 ... ро. р Cent. Cumulative ference . ТҮҮ 13 H 14 43 LII LII ee ee 

£50,000 100 44% Do. rst Le —— ЕЕС 99 101 93 101 eee eee ... "TT 
10,000 5 15/0 | British Insulated Wire —ů —— Ai 12 11 12 43 4 — i NN 
10,000 5 3/0 Do.  6per Cent. Preference .............. . 6 i 6 6 412 4 SN 5H e 

100,000 5 1/€} | British Westinghouse 6% Preference . . 4 5 4 5 m м il a 
90,060 2 1/24 Brosh 7 + Engin 2 1 2 1 2 4 0 0 September rr 14 1.4 

‚000 2 1/2 Do. Wee Cent. Pref, on- Gum. ——— ee 2 21 2 21 5.0 8 90 2 РЕ 
£125,000 | Stock 4 1 Do. or Cent. Perpetual ре. Stock .. 100 114 109 1 3 19 10 | February and - d 110} 110 
£108,710 | Stock 12/1 |* Do. Debenture Stock (red.) 3 .- 103  .10$ 103 105 4 5 9 | Juneand December.. -" ый 

20,000 5 10/0 | Callender's Cable Construction Ord, OF ТК" үү 18 14] 6 3 5 pa = 14} = 
20,000 5 2/6 Do. брег Cent. Cumulative Preference ........ 5 6 5 6 43 4 ә P 8 K 

£90,000 | Stock 44% Do. 4% per Cent. lst Mortgage Deb. төй.) ..| 113 116 112 118 318 5 | November and May... -— - 

300,000 1 0/93 | Castner-Kellner Alkali Co. (fully paid)... * . xl 14 18 1à 18 516 5 EM = = 

£170,000 | Stock 77 Do. 4} per Cent. First Mort. Deb. (red 99 102 99 102 48 3 - - — 
60,000 1 0/82 | Chadburn's Ship Telegraph Ordinary .......... — 1 1 7 0 0 March I —— PR * 
60,000 1 0/74 Do. 6 per Cent. Cumulative Preference .. 1 1% 568 м ése te 
82,098 3 1/92 „Crompton and Co. (Nos.-1 to 32,098) _..................... 3 4 3 4 410 9 | January and July...... 3] 2 
£100,000 100 5% Do. брег Cent. First Mortgage Bat Deb, (red.) .. 100 103 100 103 419 0 = Е "s 2 
60,000 1 0/7} | Davis and Timmins 6 per Cent, Oum i 14 i 1} 5 6 8 ens a ane 

99,261] 5 1/9} | Edison and Swan United (“A Shares) (£3 paid) .. 2 2k 2 2 7 з 9 February and August | — .. = 

17,139 5 2/93 Do. CCC E аведаавоаа 34 44 з 4 613 4 » to б e 
£314,023 | Stock 4 о. Cent. Mortgage Deb. Stook (red. ).. 93 95 93 95 4 4 3 | Juneand December... m a 
100 5 5/114 * 8 Electric Corporation Ord. (fully pd. )... 4} 5 4} 5 6 0 0 | Half-yearly . 41 . 
475,000 Stock - 4j per Cent. Firat Mort. Deb. (red.) 101 101 101 101 me E = а 
112,100 1/23 Blectric e Co. (Limited dicen nido 3 21 2 21 5 6 8 | January and July...... РАР 5 
5,000 2 2/9} Do. d Cent. Cumulative Preference ......... 21 3l 3 34 4 0 о July . . Ss а 
£182,500; Stock 4% Do. r Cent. Ist M nod Deb. (red.) ...... 103 10; 103 106 316 2 January and July...... ра T 
0,000 5 | 110 Henley's те egraph h Works Ordinary . . 13 14 l3 14 6 15 9 | February and August к 
30,000. 5 1/6 t. K 5 5} 5i 5l 51 3 18 3 ” ” 5,4 . 
850,000 Stock | 44% Do Pat Dant. Mo Deb. Stock (red.)...| 110 114 | 10 14 $ 18 11 n: » và нен 
50,000 10 5/0 | India ‘abhor, Gutta Percha, &c,, Works . . Xd 21 22 a. «39 4 10 11 ò 70 | eoe ote 
£300,000 | 100 4% Do. 4 per Cent. lst Mor rigage Deb. (төй.) ...... 100 103 10) 10; 317 6 | Marchand September А ЕРА 
87,350 12 24/0 | Telegraph Construction and Maintenance .... wee] Qi 33 35 3) 412 4 | March and July 37% 35} 
£150,000 100 4 Do.  4per Cent. Debenture Bonds, 1909 . 102 105 102 105 $16 2 | January and July . ... zd зя 

20,000 5 9/ Do. Manufacturing Ordinary xd &new| 11 12} 10} 1l} 5 4 4 | - 14 : 

+ 20,000; 5 2/6 Do. брег Cent. Cumulative ee 5 54 43 4 obs 5% om 
80,000 5 7/0 | Willans and Robinson Ordinary ...........................| 11 13 11 12 5 0 0 | April and Осїоһег.... xi 
20,000 5 3/0 Do. r Cent. Cumutatlve Preference ......... 6} 7i 6} 7} 4239 | 90 (0 ^ 

£100,000| Stock 44% Do, 4 per Cent. Ist Mortgage Debentures ... 104 106 106 106 4 0 2 | May and November .. di 
ELECTRIC RAILWAYS TRAMWAYS, &o. | 

15, 000 10 10/0 | Blackpool and Fleetwood Tramways .......... el 71 13 1711 183 4 6 6 - ove oe 

: £167,900 100 5 Brisbane Tramway 5 pe Cent. Debentures............ 103 104 102 10 416 2 | i а * 
50,000 10 ^ Bristol Tramways and Carriage Ordinary Vier MEE 22 23 T 234 3 310 | February and August E 

25,000 10 4 Do. Cumulative Preference (ES paid) ......... 8 8 8 a ә 83 83 
£100,000 | . Stock 4 Do. 4 per Cent. Dobentures . .. 5 118 120 HS 107 36 1 | February and August - oe 
12,000 10 5/0 | British Columbia Electric Railway 5% Pref.. 10} 101 104k 10} 413 0 | May and November ә x 
30,000 10 9/0 | British Electric Traction Ordinary (Nos. 1 to " ,000) 153 16% 16 17 310 7 — 16} 16. 
15,000 10 Jj» Do. (Nos. 60,001 to 75,000) . „эө sop 006. + 263 16 17 ww | ‘at А и 
50,000 . 10 6/0 po, 6% Cum. Prof, (Nos. КАА 001 to 0,000) |. 12 13 12] 13 4 811 | February and August 13/5 12 
- £200,000 | Stock 5% Do. 6 per Cont, Perpetual Debentures .,..4..| 124 127 124 127 $18 9 5 ra $ 
£150,000 | Stock Do. Do. (issued Feb. 5, 1900) 3.22... 120 123 120 125 Zope) 5 R è 
1 E : 255 Bowne 75 t & Belgrano 6% “A” Cum, Pref..... 5 6} 5 5 514 4 | ove "i e 
9 - ; ШОО, hb „„ „„ 29592 „„ „„ е... 4 4 4 " | eee I eee 

. £120,000 | Stock 13/9 Do. 5%2ndDeb. St kProv.Certs ts (574% to be pi. T 37 4) 37 40 | : ET аа ses 

206,297 10 3/0 | Central London Ordinary ........ e esse ee ses eee se 10 10} 10 10} 217 2 | Jnne and December .. 1°} 1 } 

£855,000 | Stock 14% | City and South London Railway Gon. Ordinary ..| 65 64 65 63- | 215 2 | February aad August 6i в, 
. „370,500 10 1/51 bo. (Nos. 22,501 to 60,000) _......................... 6 7 6 7 220 " 3 * 
i £150,000 Stock 5% Do. брег Cent, Perpetual Proferance (1891) .. 110 145 110 145 з 9 0 - „ . fin 
£200,000 [Stock 6% 2 1830)... »-|] 199 137 132 137 313 8 " ee 
£243,315) Stock 4% per Oent. "Perpetual Debenturo . . 123 123 123 123 з 2 6 May and November .. > "s 
20,000 10 giv пшр sal Tramways Ordinary ee 22 23 22 23 3 6 8 | Maroh and September ec © 
10,000 10 67 Do. 6 per Cent. Proferance .........- NOU: M 14 15 14 15 3817 6 be * 
. £300,000 Stock 44% 1 De. 41 рог Cent. Debenture............. 3 115 115 113 115 317 ll January and July. T ees 
. 35,000 1 0/9 Isle of Man Tram. and Elec. Power Ord. ..... — v i „ 132 0 0 | March aod October .. - vos 
70,000 1 0/71 ро. 6 per Cont. Pref... 265 15 T4 2 0 0 ," » m m 
80,000 10 1/3 | Kidderminster & District E. L. & Tr'cin [74 Pref, ... 93 10 91 10} 417 8 | May and November .. in ai 
37,600 10 24% | Liverpool Overhead Railway Огііпагу .................. 9 91 e 93 4 0-5 | February and August ‘és de 
10,000 10 57 Do. Н per Cent. Preference ............„„«.. «еген, 13 134 13 13 314 1 | " T — ig ве 
. £125,000 Stock 4% Do. r Cent. Debentare ................ —— 105 107 107 318 0 | January and July. -— — 
24,000 5 * New EPA Traction Ordinary . . .. . PORC 8 3} 3 31 iz i] - з — 
60,04 0 5 6/0 Do. 6 per Cent. Cumulative Preference TID 4 5t 4 5i 5 11 3 May DIDIT m ... 
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We tender our sincere and hearty congratulations to 
Dr. Oxiver J. Lopez upon his nomination to the post of 
Principal of the recently-constituted University of Birming- 
ham. The appointment is officially announced in the 
following terms, received by the Secretary of the Birmingham 
University from the Board of Education: — 


Her МАЈЕЗТУ, in pursuance of the provisions of the charter of the 
University of Birmingham, is pleased to appoint OLIVER J. Торак, Esq., 
DSc., LL.D., F.R.S., Professor of Experimental Physics in the University 
College, Liverpool, to be Principal of the University of Birmingham.— 
A. W. FrrzRor. 


EEE aon 


Pror. Lopez is so well known to our readers, both as a 
contributor to our columns and as a leader of the vanguard of 
physical science in this country, that it is superfluous to descant 
now upon the claims which his career makes upon this 
dignified post. The principal of ‘a modern university needs 
to be a man who, on the one hand, is not too much wedded 
to the ancient tradition of university curricula, or, on the 
other hand, too restlessly anxious to uproot all these 
traditions and implant nothing but modern utilitarian 
methods. Such a requirement is abundantly fulfilled by the 
intellectual qualifications of Dr. Lopcz, whose scientific 
researches constitute only the most salient feature of a mind 
abounding in diversified talents, 


Тнк proceedings of the Select Committee on the Electric 
Power Bills, presided over by Sir James Kirson, reached а 
critical stage yesterday afternoon, when an important announce- 
ment was made. At the conclusion of the evidence for the 
South Wales Electrical Power Distributing Company Bill, 
and after the Committee Room had been cleared for about 
five minutes and the public re-admitted, Sir James Krrson 
stated that the preamble of the South Wales Bill was 
proved. He added that for convenience he might announce 
though that business was not down for yesterday—that the 
preamble of the Durham and Lancashire Electric Power Bills 
had been proved to the satisfaction of the Committee, but 
that the preamble of the Tyneside Bill had not been proved. 
It was further announced that it is the intention of the 
Committee, so far as may be possible, to insert the same 
conditions in each of the bills carried forward. 

In our Contemporary Electrical Science notes this week a 
short account is given of another sensational discovery by 
P. Lenarp, which forms a becoming sequel to his discovery 
in 1895 of the penetrative power and photographic action of 
cathode rays. That discovery was shortly afterwards crowned 
by the discovery of the Röntgen rays. The tour de force which 
Lenarp accomplished in 1895 was to obtain cathode rays in 
the open air, outside the tube in which they were generated. 
He now obtains them in an absolute vacuum "—or that 
which with our present resources stands for such—in which 
no electric discharge has hitherto been thought possible. 
The discharge of а negatively-charged electrode takes place 
instantly in such a vacuum, if the electrode in question is 
illuminated with ultra-violet light. The effect of the light is 
annulled by interposing a mica plate. A positively charged 
electrode retains its charge. That cathode rays are really in 
questiun is proved by the rectilinear propagation of the dis- 
charge and by its magnetic deflection. The only proof out- 
standing is the fluorescence of the walls of the tube, which has 
not yet been observed. The rays are the slowest yet discovered, 
their speed being only one-thirtieth of the velocity of light. 

— 

LrNanp's new discovery sheds a flood of light on a number 
of photo-electric phenomena which have hitherto been obscure. 
He does not seem to have made any experiments with 
polarised light, although such experiments are called for by 
ELSTER and GrrrEL's work. The precise mechanism by 
which a beam of light is enabled to ionise a charged metal 
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not immersed in a gaseous medium will form a fascinating 
subject of research. Such an electrified body gives out 
cathode rays which at ordinary pressures will of course be 
absorbed by the surrounding air, and will in turn make that 
air conducting. This explains the influence of ultra-violet 
light in lowering the spark potential. Not only is the pro- 
duction of cathode rays now independent of the pressure of the 
gas; it is also independent of the potential of the cathode, so 
long as that is negative. This would appear to place at our 
disposal a new form of “current valve," simpler and more 
reliable than the aluminium cell. Like Lenarn’s former 
discovery, the present one is not such as would appeal to the 
man in the street. But to the electrician its significance is 
of the greatest moment. The connection between light and 
electricity teems with vast possibilities, and at no previous 
time have these possibilities appeared nearer to their 


realisation. 
a= ss 


А LETTER from Dr. SvaxUS P. Тномрѕонм in The Times of 
Tuesday last complains of the rise in prices of gas in London, 
and suggests as á remedy that municipalities or rival companies 
should undertake to supply houses and power users with non- 
illuminating gas in competition with the existing gas 
companies. The non-illuminating gas, he says, could not only 
be used for propelling gas engines and supplying gas stoves, 
but might also be used as a lighting agent, by means of 
incandescent mantles. We think the remedy is almost, if not 
quite, as bad as the disease. A weakness in gas companies is 
ihat they tacitly admit that & rise in the price of coal affects 
them so seriously that they must put up the price of gas. 
But if illuminating gas companies are really thus affected, 
the manufacturers of non-illuminating gas would be equally 
liable to raise their prices whenever coal might go up in price. 
It is the strength of eleotric light companies that the price of 
coal so little affects the producing cost of their commodity. 
We do not, of course, imply that the serious rise in the price 
of coal has not affected electric light companies at all, but 
those who are familiar with the analyses of electricity works 
accounts, published in our columns from week to week, will 
have no difficulty in understanding how small is the influence 
of a considerable variation in the price of coal upon the total 
cost, and therefore the selling price of electric power. 
Dr. Su.vanus Toompson’s heroic remedy is unnecessary. All 


who are dissatisfied with gas should use electricity. 
— — 


Iw an editorial note in our last issue we briefly referred 
to the superannuation scheme recently developed by the 
British Electric Traction Co. An interesting letter from 
Mr. E. GanckE, in our correspondence columns this week, 
announces that the advantages of this scheme are not 
restricted to the staff of the associated undertakings of the 
British Electric Traction Co., as the directors of that company 
invite other electrical companies which may be so disposed 
to join the scheme. We are quite in agreement with 
Mr. Garcke that there must be other electrical undertakings, 
whether tramway companies or only indirectly associated 
with tramway work, the officers and staffs of which would be 
glad to reap the advantages of this scheme. Mr. GARCRE 
states that the affairs of the Association will be managed 


by & representative committee on independent lines, with 
Mr. W. G. Bow as secretary. 
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Тнк Typewriting Telegraph Corporation (Ltd.), which has 
been registered with a share capital of £100,000, in £1 
ordinary shares, has been formed to acquire the patents and 
develop the typewriting telegraph instrument invented by 
Mr. W.S.Srevses. An illustrated description appears in an 
article we publish this week. The present issue comprises 
80,000 shares, of which 26,666 will be taken by the vendors 
in part payment of the purchase, the remaining 58,334 having 
been offered to the public for subscription. Among the 
directors are Sir James  FkRousow, chairman, and 
Mr. C. E. Врломогетті, both well known in telegraphic 
circles. The business manager is Mr. W. T. GoorpEN, a 
prominent electrical engineer, while the consulting engineers, 
Messrs. Morpey and DawsazN, are also well known to our 
readers. The invention with which this promotion is 
associated promises to satisfy a considerable want as an 
instrument for recording messages without the use. of the 
Morse or any similar code. There should be an extensive 
market for a satisfactory instrument of this class, and 
Mr. Stevses certainly has brought to bear upon his invention 
& high degree of technical skill and experience. The promotion, 
which appears to be on eminently satisfactory lines, financially 
speaking, should prove a great success. 


DE . — 


Electrical Engineers (R. E.) Volunteers at the Front.—It 
is reported that Serg. Wander has been taken prisoner at 
Vredefort. 


Personal. —Mr. Shelford Bid well, F.R.S., has been admitted 
to the degree of Doctor of Science in Cambridge Univer- 
Bity. 

Erratum.—In the Contemporary Electrical Science note 
‘Conductivity in a Vacuum Tube,” last week, p. 318, read 
** resistances ” for ** conductivities ” in the last line but two. 


Rontgen Society.—The Annual General Meeting of this 
Society will be held at 20, Hanover-square on Thursday next, 
July 5, at 8 pm. А presidential address will be read by 
Mr. Wilson Noble. | 


British Association.— At a public meeting held in Belfast 
recently it was decided to invite the British Association to 
visit Belfast in 1902. The last meeting in Belfast took place 
in 1874 under the presidency of Prof. Tyndall. 


Azores-United States Cable.—Messrs. Siemens Bros. & Co.’s 
с.з. “Faraday” sails on Monday with the balance of the 
Commercial Cable Co.’s cable from Fayal (Azores) to Canso, 
(Nova Scotia). The cable is already laid 600 miles out from 
Canso. 


Appointment Vacant.—The chair of physics at the Uni- 
versity College, Liverpool, is vacant by the resignation of 
Dr. Oliver Lodge, who has been appointed Principal of the 
University of Birmingham. Applications to be made to the 
registrar by July 16. 

Lift Accident on the City and South London Railway.— 
We learn that the lift accident at the London Bridge station 
of the City and South London Railway, which occurred at 
6 o'clock yesterday morning, was not due to any defect in 
the electrical arrangements of the lift. 


The New Physical Laboratory at Owens College.—The new 
and splendidly equipped physical laboratory recently built for 
the Owens College, Manchester, is to be opened by Lord 
Rayleigh this afternoon at 2.90 o'clock. The event is to be 
followed in the evening by a conversazione. ` 
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Wireless Telegraphy.—It is stated that the Government is 
conducting experiments in wireless telegraphy between 
Swanage and St. Catherine’s Lighthouse. Wireless telegraph 
stations are also, by the instruction of the chief signal service 
Officer of the United States, to be established in the harbour 
of San Francisco, in Porto Rico and in the Philippines. 


` American Association for the Advancement of Science. — The 
annual meeting of this Association has been arranged to be 
held earlier than usual this year, viz, from the 25th to 
29th inst. The change is partly to accommodate members 
intending to visit Paris and partly to avoid the excessive 
discomfort of sitting through long discussions in the dog days 

Water Power Electric Traction in Newfoundland.—Power for 
the new electric tramways at St. John's, Newfoundland, 
is transmitted over a distance of 9 miles at 15,0CO volts. 
1,600 н.р. is generated at a waterfall under a head of 185ft. 
with turbines of the ‘‘ Victor” type and Westinghouse 
generating machinery. The tramway is 7 miles long, and 
is equipped with 20 cars. 


Cable Interruptions :— Date of Interruption. 


Latakia—Cyprus ..... .sesssooe q 2 June 21, 1899 
Cayenne — Pinbiero8 ................................... Oct. 11, 1899 
Tangier— Tarifa ann ß Jan. 3, 1900 
Paramaribo— Cayenne Feb. 16, 1900 
Ceara—Maranham m w Feb. 20, 1900 
Para — Mai anbaa wk. O Mar. 2, 1900 
Móle-St. Nicola — Cap Haitien .. Mar. 7, 1900 


Optical Treatment of Lupus. — Prof. Sinsen's method of 
treating skin disease by means of intense light rays projected 
on the patient has recently been introduced into the London 
Hospital, where it has been on trial for the last three weeks. 
The introduction of this method into this country is primarily 
due to H.R.H. the Princess of Wales, who took great interest 
in it during her visit to Copenhagen, where it has been 
practised for some time. 


Employment of Electricity in Russian Coast Fortifications.— 
According to the United Service Gazette, all the electrical energy 
required for lighting purposes, firing guns, &c., in the Russian 
coast fortifications is provided by accumulators, which have to 
be taken to a dynamo outside the fort in order to be recharged. 
The cells at Cronstadt and Batoum are needing renewal, and 
the question is under discussion whether each fort should not 
now be snpplied with its own generating plant, 


Telegraphic Communication with China.—The Eastern and 
Great Northern Telegraph Companies notify that the British 
Government have agreed to allow all war vessels passing 
between Chefoo and Taku to carry telegrams. Messages for 
Taku and beyond can be accepted to go by this route at 
sender’s risk. Communication between Shanghai and Chefoo 
js at present open by means of landlines belonging to the 
Chinese Telegraph Administration, but nothing is known of 
the state of communication beyond Taku. This is the firat 
Occasion on which any Government has sanctioned the 
conveyance of telegrams by warships. 


Telegraphing Telephone Messages.—On Monday last, in 
the House of Commons, Mr. Henniker Heaton asked the 
Secretary to the Treasury, as representing the Postmaster- 
General, whether postmasters had been instructed not to 
forward telegraphic messages over the wires of the National 
Telephone Co. Mr. Hanbury replied that the Post Office did 


not now deliver telegrams by telephone to subscribers of the. 


National Telephone Co., with the exception that it has not 
withdrawn this privilege from any subscriber to whom it has 
been already granted. Apropos of this matter, we understand 
that the view of the National Telephone Co. is that this 
extraordinary new departure is illegal and a breach of the 
terms of their contract with the Post Office. 


Institution of Mechanical Engineers.—The summer meeting 
of this Institution has been held at Westminster this week, 
commencing last Wednesday and concluding to-day. The 
proceedings commenced at 10:80 a.m. with a reception of 
members of the American Society of Mechanical Engineers. 
The reading and discussion of Papers followed, the first item 
being the adjourned discussion of Prof. H. S. Hele-Shaw's 
Paper on “ Road Locomotion.” Other Papers included one 
on Recent Locomotive Practice in France,” by M. E. 
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Sauvage; one on ‘Polyphase Electric Traction, by 
Prof. C. A. Carus Wilson; and a Paper entitled Observations 
on an Improved Glass Revealer for Studying Condensation in 
Steam-engine Cylinders and Rendering the Effects Visible,” 
by Mr. Bryan Donkin. In the afternoon the members paid 
visits to the various electrical and other engineering works, 
and in the evening 15 celebrated its annual dinner at the Hotel 
Cecil. On Thursday the reading and discussion of Papers was 
continued during the morning, and in the afternoon visits. 
were again paid to engineering works in and around London. 
To day the Institution will enjoy a number of excursions to 
various places of interest, including Messrs. Willans & 
Robinson's Works at Rugby. This evening at nine o'clock 
the Institution will hold its annual conversazione at its 
buildings at Storey's Gate. 


The Paris Exhibition.— At about two o'clock on Monday 
afternoon the supply of electricity to the greater part of the 
Champ de Mars section of the Exhibition was interrupted by 
the bursting of a pipe conveying feed-water to one of the 
batteries of boilers which supply steam to the generating sets 
furnishing current for light and power. The machines affected 
were continuous-current machines, and in ordinary circum- 
stances the effects of the accident would not have been felt at 
all, as three other large continuous-current units are supplied 
from another group of boilers. These sets are the only three 
English generating sets for supplying electric power to the 
Exhib.tion, but unfortunately they are also almost the only 
machines which are not yet in running order. Most of the 
continuous current circuits were, therefore, dead until the 
galleries closed at seven o’clock, but with the help of tem- 
porary make-shifts sufficient current could be obtained for 
lighting the grounds and restaurants in the evening, and also 
to supply the Salle des Illusions" for a Press view between 
4 o'clock and 5 o'clock. This Salle des Illusions " is a 
hexagonal hall, the walls of which are covered with mirrors, 
and whose roof is & fine gilt dome. Hundreds of incandescent 
lamps of different colours are tastefully arranged on the dome 
in such a manner that they are not visible until lit, and 
beautiful effects are obtained by switching on different com- 
binations of these lamps. The demonstration although 
somewhat belated was most successful, and it was repeated 
with equal success on Tuesday. 


The Thames Ironworks.—A visit was made by about 90 of the 
members of the Society of Engineers on the 20th inst. to the 
Thames Ironworks at Blackwall. These works have a frontage 
on the river Thames and extend some distance up Bow Creek. 
They are the growth of more than half a century and now cover 
an area of some 80 acres on the Essex side and 3 acres on 
the Middlesex side of the creek. They are divided into four 
departments, of which the shipbuilding is the oldest and most 
important. The other departments are the civil engineering, 
the electrical engineering, and the dry docks. The electrical 
engineering department undertakes electric light and power 
installations, and has also carried out the electrical equipment 
of vessels built by the company. Here the visitors witnessed 
the production of general electrical machinery and apparatus, 
including dynamos, motors, electric fans, portable electrical 
drilling machines, searchlight projectors, switches and switch- 
boards. In consequence of the transference of the marine 
engineering department to the newly acquired works at 
Greenwich, the present machine shops at the Orchard-yard 
will be devoted almost entirely to electrical manufactures, and 
the resources of the electrical engineering department will be 
greatly augmented. A central generating station has been 
established in the works for supplying current for the several 
departments. The installation consists of three locomotive 
and two gunboat boilers aggregating 600 1... There are nine 
sets of engines and dynamos aggregating 350 kw., three sets 
having been built by the Thames Ironworks. Distribution 
of current is effected on the three-wire system, the main cables 
to the distributing centres being of vulcanised india-rubber 
insulation laid in cast-iron pipes underground. The electric 
current generated is chiefly used for lighting purposes, but is 
also supplied to the motors employed in the works for driving 
machinery. The use of electricity for power purposes is in 
course of extension. 
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THE CENTRAL LONDON RAILWAY. 
(Continued from page 280.) 


Opening Ceremony.—We suspend our description of this 
railway in order to give some account of the opening 
ceremony, which took place on Wednesday afternoon. The 
ceremony was performed by H.R.H. the Prince of Wales, in 
the presence of a number of distinguished guests and the 
chief officia's of the associated companies. Among these were 
Sir Henry Oakley, chairman of the Central London Railway 
Co., and other members of the board, Sir Benjamin Baker 
and Mr. Basil Mott, the engineers of the line, the chairmen 
of a large number of railway companies, Sir M. Hicks-Beach, 
Chancellor of the Exchequer, Mr. Ritchie, President of the 


gradient to the depót and power station, where it arrived in 
22 minutes from the time of starting. The speel of the train 
was, therefore, about 15 miles an hour, but we understand that 
Lieut.-Col. Yorke and Mr. A. P. Trotter, who have inspected 
the line on behalf of the Board of Trade, consider that a 
much higher speed might be attained with perfect safety. 

On reaching the power station, and after inspecting the 
generating machinery, His Royal Highness declared the line 
open in the following felicitous speech :— 


My Lords and Gentlemen,—I have great pleasure in declaring the 
Central London Railway open. It has given me much pleasure to take 


ee 


Board of Trade, Mr. Chaplin, President of the Local Govern- 
ment Board, Sir Courtenay Boyle, Permanent Secretary of the 
Board of Trade, Mr. F. J. S. Hopwood, Secretary to the 
Railway Department of the Board of Trade, Mr. F. Huddleston, 
chief engineer of the Electric Traction Co., by whom the 
construction and equipment of the line has been carried out, 
Mr. H. H. Holt, resident engineer in charge of the work on 


— 
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behalf of the same company, and a number of other well- 
known persons. 

The Prince of Wales, accompanied by Sir Francis Knollys 
and Captain Holford, arrived at the City terminus of the 
railway at 8.80 p.m., and descended to the line by one of the 
electric elevators. Prior to this a train-load of guests had 
been despatched to Shepherd’s Bush. The Royal train 
performed the journey to Shepherd’s Bush station, without 
stopping, in less than 19 minutes, and proceeded up the 


е 


Fic. 15.— CENTRAL LONDON HRaiLWAY LOCOMOTIVE. 


Fia. 12.— CENTRAU LONDON RAILWAY TRAIN. 


part in to-day's proceedinga. I wish to drink Success to the under- 
taking," and I congratulate Sir Benjamin Baker, the eminent engineer, 
who has constructed this great railway. I have but little doubt 
that it will be an immense boon to London, and I am sure you will all 
join with me in wishing success to the company. | 
We understand that the opening of the line to the publie 
will not take place until about the middle of next month, but 
the exact date has not yet been fixed. Although the line is 


Ww е 
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practically completed and ready for traffic, there are one or 
two minor matters to be attended to, and, apart from this, 
the directors are particularly anxious not to open the line 
until the staff has been sufficiently drilled to allow of the 
railway handling а large body of traffic without risk of delays. 

Our illustrations this week show the general construction 
of the trains, locomotives, stations and tunnel work of thi: 
the newest and best of London's underground railways. 


(To be continued.) 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Founntms p'Arsz.] 

Duplex Wave Telegraphy.—A. Turpain has devised a system 
of superimposing & wave messageupon an ordinary continuous- 
current telegram without interference, and so utilising the 
fame wire for two simultaneous messages without going to the 
trouble of constructing dummy circuits. The wave message 
is sent by ordinary wire waves, but in order to prevent it 
rushing into the Morse electromagnet and destroying its 
insulation, the Morse receiver is enclosed in a metallic screen 
in contact with the magnet winding, and an electrolytic cell 
or an iron coil is also added to the receiving apparatus in 
order to force the waves into the line wire. The system can be 
applied either duplex or diplex fashion. It has been tested over 
a line of 850 metres of ordinary telegraph wire, and appears to 
have answered well It was also applied to signalling over a 
guard-wire of the Bordeaux les-Chartrons electric railway, 
and does not appear to have been affected by the proximity 
of strong currents of the latter. But, on the other hand, no 
guarantee is given that existing telephone circuits would not 
be influenced, as we know they are influenced, by other 
ingenious French devices. 

(A. TuRPaIN, Comptes Rendus, May 14, 1900.] 


Production of Cathode Rays by Ultra- Violet Light.—P. Lenard 
announces an important development of the connection 


between electricity and light in the discovery that the 
discharge of electrified bodies by ultra-violet light is due to- 


the production of cathode rays by the impact of the light. 
The hitherto accepted theory that the discharge was due to 
the mechanical disintegration of the electrode is rendered 
invalid by the fact that this would require the transfer of an 
amount of material such as could not fail to be detected by 
the spectroscope, and the spectroscope makes no such indica- 
tion. The constant increase of the discharge with the 
exhaustion, as well as the strictly one-sided character of the 
discharge, suggested the probability of cathode rays being 
This was as good as proved by the following 
experiment: A vacuum tube was furnished with two elec- 
trodes, and exhausted until it failed to allow any discharge to 
pass. One of the electrodes was exposed to the ultra-violet 
light furnished by а spark-gap with zinc terminals. When 
the electrode was charged negatively it was instantly discharged 
by the ultra-violet light. A. positive charge, on the other 
hand, was retained indefinitely. The potential is of no 
account, except that the discharge is not so complete at low 
potentials, probably onaccount of alack ofenergy of the cathode 
rays. That the electric charge proceeds in the form of rays 
is shown by the fact that if it is made to traverse a perforated 
electrode, a charge is received on an electrode in a line with 
the hole, but not on a lateral one. The beam can, however, 
be brought to impinge upon the lateral electrode by magnetic 
deflection. The ratio e/m comes out as high as 11:5 x 1075, 
and the velocity as low as 4th of the velocity of light. The 
rays are not sufficiently intense to produce phosphorence of 
the walls of the tube. But it is now possible to produce these 
rays in an “ absolute " vacuum, and with any given difference 
of potential. 
[P. LENABD, Ann. der Physick, No. 6, 1900.] 


Current Intensity in Vacuum T'ubes.—H. A. Wilson has 
conducted some investigations into the potential gradient and 
the conductivity of the gas in a vacuum tube by means of an 
elegant contrivance which enables him to shift the two probes 
into any part of the discharge at will. The discharge passes 
through a Torricellian vacuum, and an open glass tube 
containing the two electrodes floats on the mercury, whose 
surface can be raised or lowered by means of an indiarubber 
tube with thistle funnel. The upper electrode is connected 
with the outside by means of a spiral of thin brass wire. The 
probes enter through the side of the barometer tube. They 
are fixed in one position, and the electrodes are raised and 
lowered. The author reproduces some interesting diagrams 
showing the distribution of the potential gradient. Being 
puzzled by its sudden decrease near the anode, he substituted 


mercury jets for the platinum probes, but obtained the same 
result. He therefore attributes the sudden drop of potential 
at the anode, which often amounts to 35 volts, to the great. 
rate at which the positive ions are shot off there. He also 
studied the conductivity of the gas at various points by the 
same probes, and obtained curves which confirm those of 
Stark (see The Electrician, p. 818, where, however, the 
ordinates represent resistance and not conductivities), except 
that there is no such sudden drop of resistance near the anode 
as is found near the cathode. But then, of course, Stark’s 
curve is an imaginary one. 
[H. A. WirsoN, Phil. Mag., June, 19C0.] 


Alternate-Current Sparking.—The impossibility of producing 
an alternate-current arc between metals at ordinary pressures 
is an important practical safeguard for alternate-current 
switchboards and installations generally. The causes of this 
immunity are made clear by the researches of L. Kallir, who 
photographed the sparks produced by the breaking of the 
circuit at various phases on a rotating photographic plate. 
The duration and intensity of each spark depends upon & 
number of circumstances, such as the shape of the terminals 
in contact, the facility of evaporation of the material, the 
speed with which the terminals are separated, and the phase 
at which the interruption takes place. To arrive at definite 
data concerning the speed of interruplion the author brought 
about the interruption Бу immersing a platinum point in 
mercury, and letting the mercury flow away at а definite rate. 
Even if the instantaneous speed of interruption could not be 
actually found in this manner, it could, at all events, be con- 
trolled. It was found that, whatever happens, the spark is 
confined to one semi-period, t.e., there is no alternating 
spark. In ordinary air the spark never exceeds one semi- 
period in duration. But in а vacuum, especially with strong 
currents, the duration of the spark may well exceed an 
ordinary commercial semi-period. But even then the spark 
is intermittent, and is confined to the odd or the even 
Eemi-periodg. 

LL. KArLIB, Ann. der Physik, No. 6, 1900.] 


Radium Radiation at Low Temperatures.— O. Behrendsen 
has examined the influence of the lowest temperatures obtain- 
able upon the activity of ‘‘radium.” His specimen was not 
of the most effective kind, such as Giesel’s recent preparations. 
It did not affect the fluorescent screen, but when the bottle 
containing the powder was placed in front of the eye accus- 
tomed to the dark, a dim luminosity was perceivable. About 
half & gramme of the preparation was placed in a test tube, 
and an electrode of platinum was mounted just above it. The 
electrode was charged by a dry pile and then connected with 
an electrometer. The rate of discharge was measured by 
counting the number of seconds required by the electrometer 
spot to pass certain points on the scale. Such measurements 
were made in the open air, in liquid air, and then again at 
the ordinary temperature. It was found that the extreme 
cold produced a retardation of the discharge to over twice its 
former rate. On restoring the tube to the ordinary tempera- 
ture the activity was found to be considerably increased. 
This is exactly what Lumiére observed in the case of 
phosphorescent bodies. The increase is transient, of course. 
Both the author and Giesel have noticed а considerable 
decrease in the activity of their polonium preparations of last. 

ваг. 
М [O. BEHRENDSEN, Ann. der Physik, No. 6, 1900.] 


High Thermo.electric Forces. —Kver since Seebeck's discovery 
of thermo-electricity, or, as he called it, the ** magnetic polar- 
isation of metals and ores by difference of temperature," it has. 
been known that many oxides and sulphides possess high 
thermo-electric powers, some of them far in excess of anything 
found among the metals. A. Abt has systematically examined 
a number of these ores, such as pyrites, pyrolicsite, pyrrhotite,. 
and chalcopyrite, between the temperatures of Odeg. and 100deg. 
Taking the E.M.F. developed by & bismuth-antimony couple 
between these temperatures as a unit, that of a pyrite chal- 
copyrite couple is 10:8, and that of a pyrite-galena couple as 
much as 18-4. 

(A. Авт, Ann. der Physik, No. 6, 1900.] 
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THE STELJES TYPEWRITING TELEGRAPH. 


T wo factors affect the design of type-printing telegraphs— 
two factors which appear to а great extent antagonistic, viz., 
speed and simplicity. On the one hand there is the ingenious 
Hughes instrument—valuable for public telegraph service—but 
the speed necessary for this is attained at the expense of 
complication, which not only makes the instrument costly 
but necessitates the employment of a skilled operator. From 
time to time we have described other type-printing telegraphic 
apparatus of more recent date, designed with a view to 
simplifying the work of transmitting to that of an ordinary 
typewriter, and necessitating practically no attention at the 


Office in many rural offices. It is only necessary here 
to refer briefly to the action of this well-known instru- 
ment—shown in the lower part of the illustration. On 
turning the handle in front, the armature of a simple 
magneto generator is revolved, and slowly alternating 
currents are sent to line, the pointer on the dial moving 
round from one letter to the next for each alternation. 
The key opposite to the desired letter is depressed, and the 
pointer is stopped on reaching the corresponding position 
while at the same time the current to line is cut off. In the 
Wheatstone pointer receiving instrument, the pointer moves 
in synchronism with the pointer of the transmitter, by means 
of the alternating currents; in the Steljes instrument a type 
wheel takes the place of the pointer. The escapement driving 


PoRTABLE PATTERN OP STELJES TYPEWRITING TELEGRAPH. 


receiving end. In the latest addition to this class of instru- 
ment (to the description of which the present article is devoted) 
the mechanism and action are reduced to extreme simplicity 
compared with that of the Hughes instrument; but the speed 
of working is slow, viz., that of the Wheatstone ABC 
instrument, which is estimated by Preece and Sivewright to 
be 20 words a minute in the hands of very expert manipu- 
lators, but in ordinary practice to fall short of 10 words, and 
in the average not to exceed five words a minute. 

The Steljes type-printer is, in fact, a modification of the 
A BC receiver, by means of which the letters, instead of 
being merely momentarily recorded by a pointer, are printed 
on a tape. An ordinary Wheatstone ABC transmitter is 
employed, of the pattern still in use by the British Post 


the type wheel is moved by a pair of electromagnets similar to 
those of a magneto bell, the power being obtained by a weight 
(or if greater portability is required by a spring, as in the 
illustration). The type wheel is double, the rim of one disc 
containing 80 letters, and the other numerals, &c. 

A simple mechanism is employed to move the type wheel 
against the paper tape at the moment the current stops. 
In addition to the escapement magnets and armature there 
is a very light aluminium armature attracted by a non- 
polarised magnet, which is traversed by the alternating line 
current. The reversals of the current are sufficiently sharp 
to keep this armature attracted until the current stops. At 
this moment, which is, of course, the one at which the type 
wheel is in the position for printing the desired letter, the 
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armature drops and permits a cam at the end of a train of 
wheels (driven independently of the other escapement train 
by a weight or spring) to make a complete revolution, The 
cam, as it turns, lifts the arm holding the roller over which the 
paper passes, presses it momentarily against the type wheel 
and releases it again. On the downward movement of this arm, 
a click fixed in the frame engages in a ratchet, and this turns 
the printing roller one space forward, leaving the paper ready 
for the next letter. 

For setting all the instruments to zero there is an arm 
placed friction-tight on one of the wheels in the type-wheel 
train, which is knocked down each time the printing lever is 
worked, so that if the type wheels are allowed to go two or 
more revolutions without printing, all the instruments will be 
brought to zero. 

The arrangement for moving the type wheel parallel to its 
shaft for printing either letters or numerals is as follows: At 
right angles to the type wheel, and rotating with it, is a blade 
with в nose, and the type wheel is kept up against this blade 
by a light spring. When the zero key is depressed the printing 
lever comes in contact with this blade, and presses upwards, 
and, the type wheel prints on the letter band. If the key 
opposite the zero key (between the letters N and Oj is depressed, 
however, the blade is pushed up, and moves the type wheel 


forward parallel to its spindle, 80 that the numerals, instead of ; 


the letters, come in position above the paper. 

The instrument has, we understand, undergone a trial of 
several months at the Post Office (in whose service Mr. Steljes 
formerly was), and has been used successfully on several 
underground circuits in different parts of London—the longest 
being from Hampton to Westminster through three inter- 
mediate stations. It has also been tested on а 200lb. copper 
overhead telephone circuit between London and Manchester, 
with an additional resistance of 2,000 ohms in series. The 
Belgian Government has also tried it with good results, we 
are informed, on some of their lines which are employed for 
simultaneous telegraphy and telephony. Steljes instruments, 
although not adopted by the Post Office for general telegraphic 
service have been put in by them on several private lines. 
They are also included in the official exhibit of the British 
Post Office at the Paris Exhibition. 


THE INTERNATIONAL TRAMWAYS AND LIGHT 
RAILWAYS EXHIBITION. 


The International Tramways and Light Railways Exhibi- 
tion was opened on Friday last week with a luncheon. The 
proceedings were commenced by a speech from 
the chairman, Mr. Dickinson, chairman of the 
London County Council, who dealt at considerable 
length with the economic aspects of the tramways 
question, more especially the problems of private 
versus municipal enterprise. As was, perhaps, to be 
expected, he expressed his adhesion to the principle 
that such means of transit ought to be owned by the 
municipalities. Mr. Dickinson maintained that the 
growth of the huge cities of the present day was due 
to these means of communication. When pointing out 
that effective means of locomotion are a sine quá non of 
modern town life, and that of all modern cities of the 
first rank London was the most backward as regards the 
possession of rapid and convenient means of locomotion, 
the chairman was on less debatable ground. The fact that 
Mr. Dickinson selected one individual firm of electric tram- 
way undertakers for special commendation by name, gave 
rise subsequently to a certain amount of adverse criticism on 
the part of those present. Mr. Dickinson was followed by 
Alderman Clegg and by Mr. Concanon, who devoted an 
amusing speech to the glorification of private enterprise 
and, as a director of the Dublin United Tramways Company, 
gave expression to legitimate patriotic pride in the success, 
both technical and commercial, of that undertaking. Mr. 
Concanon was followed by Alderman Jones, of the Dublin 
Corporation, who explained the admirable profit-sharing 


arrangement made between the Dublin Corporation and the 
tramways company. Then followed Sir W. H. Preece with 
what appeared to be the most popular speech of the occasion. 
Sir William explained that being an old hand at entertain- 
ments of this description, he had taken the precaution of 
sending his speech to the Press in advance. He therefore 
requested the audience to take his speech as read, moved the 
toast with which his name was coupled, and sat down amid 
prolongedapplause. Several other speakers followed, amongst 
whom were Prof. Bryce and Prof. Perry, who gave an interest- 
ing comparison of the cost per horse-power hour of man, 
horse, and electricity, and the enormous reduction possible in 
the latter under a regular load factor. 

The exhibition itself manifested plentiful evidence of 
unreadiness ; everywhere stalls are still being fitted up, and 
exhibits are lying about in more or less confusion. The 
stalls of certain firms are, however, tolerably complete. 


PLASTIC BOND. 


Among these may be enumerated Messrs. R, W. Blackwell 
& Co., the Helios Company, Messrs. Witting Bros., and the 
Westinghouse Company. Messrs. Blackwell & Co.’s exhibit 
is indeed most admirable and complete. Practically every 
class of appliance connected with the electrical equipment 
and propulsion of tramears is represented, and а number of 
interesting novelties sre on view. Conspicuous among 
these are the contributions of the firm towards a solution of 
the perennial rail-bonding difficulty. Two forms ot ‘ plastic 
rail bond’’ are shown, the principal agent in both being 
the Edison-Brown plastic alloy. This composition, which is 
rather copiously displayed on the stall, is an alloy the 
exact composition of whieh is not disclosed. It is just 
hard enough not to run, but can be easily moulded by 
the fingers. Two methods of using the composition are 
employed. In the one two spots on each side of the division 
between the rails are freed from rust and silvered by rubbing 


SECTION THROUGH PLASTIC BOND. 


with the Edison-Brown hard alloy. Two corresponding spots 
on the fish.plate are similarly prepared, and between 
the prepared spots on rail and fish-plate a lump of the plastic 
amalgam is introduced and retained in position by а suitably 
perforated sheet of cork, and the fish-plate screwed up. In 
this case the fish-plate carries the current. There is also 
exhibited another form of the plastic bond which does not, 
however, differ in principle from the above. In this case the 
current is not carried by the fish-plate, but by & plate of rolled 
copper, which is provided with two bosses of plastic alloy, 
which are designed to make contact with the amalgamated 
spots on the web of the rail. These are mounted on a sheet 
of cork which exactly fits the web of the rail, and has two 
springs extending through holes in the cork, by means of 
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which the fish-plate is enabled to press the copper and 
amalgam firmly against the rails. The cork keeps out 
moisture and damp. It is claimed for this bond that its 
resistance is less than that of the same length of solid rail. 
An interesting exhibit is the apparatus for testing the bonds. 


A large welding dynamo is diron by a motor, and the current 


from it runs through a bonded A Weston voltmeter of 
enormously magnified scale —its whole scale reads rg oths of a 
volt — enables the drop in voltage to be measured. By this 
means the fact that the bond has considerably less resistance 
than the same length of unbonded rail is demonstrated. 

Messrs. Blackwell’s so-called ‘‘swing-bolster maximum 
traction truck” is specially designed for lines with sharp 
curves. These trucks are what may be termed double- 
bogeyed, +.в.‚ there is a bogey in front and а bogey behind, 
with the four large driving wheels in the middle. The car is 
mounted on two “bolsters,” which are in reality slides 
arranged on either side of the driving wheels. The slides 
allow a certain amount of side movement, and on rounding a 
curve the car swings over towards the centre of curvature, во 
putting extra weight on the bogeys and counteracting any 
tendency to jump the rails. 

An ingenious form of what is in reality a relay brake for 
use on tramears is exhibited. In a lighter and slightly 
modified form it would probably prove a very useful addition 
to motor cars. An ordinary form of brake is applied by a 
chain wound up ор a drum. The drum is rotated by a friction 
clutch which engages with one of the running wheels, and 
can be put on very gradually or with great rapidity. "The 


MAxIMUM TRACTION TRUCK. 


momentum of the car thus supplies the force with which the 
brake is applied, the action of the friction clutch being there- 
fore that of a relay. As the vis viva of the car is being used 
up to apply the brake at the same time as the brake is 
stopping the car, the arresting power of the brake is very 
great. A fully-loaded tram-car can, it is said, be stopped on 
an emergency from a speed of 10 miles per hour in two yards. 

Another system of dealing with the brake problem is 
provided by the Christensen air brake. It savours perhaps 
rather too much of the railway train air-brake system. 
There is а motor—that represents the donkey engine — and it 
compresses air into a receiver. When the necessary pressure 
is reached a relay contact cuts off the motor. When the 
pressure sinks below & certain point the contact mechanism 
puts in the motor which continues pumping as before till the 
normal pressure is re-established. 

A feature of the Blackwell exhibit is the admirably con- 
structed equable pressure trolley-poles. In the ordinary 
trolley-pole controlled by springs the upward effort increases 
as the pole is depressed. In these it is, within working limits, 
constant. This is effected by a special method of construction. 
A wire secured to the pole passes over a cam of varying 
eccentricity to a spring. As the pole is depressed the tension 
of the spring tending to restore it to its original position 
increases; the eccentricity of the cam, however, over which 
the wire passes diminishes, and the product of the two being 
constant, the force raising the pole remains the same. The 
pressure of the trolley against the trolley wire therefore 
remains within wide limits practically constant. 


An interesting detail of line construction is supplied by the 
manganese steel crossings, The crossings have, of course, 
to carry double the traffic of the rails forming the ordinary 
track. If of the same material they would consequently wear 
out long before the rest. The rail ends abutting on the 
crossing: after being planed and fitted are united, not by rivets 
or by bolts and nuts, but by having run round them and 
through holes in them a molten mass of metal. This metal 
in cooling draws together the different pieces of steel making 
& compact unit of the whole. Into this fits the manganese 
steel crossing, which is bolted down in position. If in spite 
of its extra hardness, it finally does get worn down, it may 
be removed and a fresh one substituted. 

The Westinghouse Company exhibit a complete tramway 
installation in operation. A high-speed three-cylinder 120 n.». 
gas engine, with electric ignition, is coupled direct to & multi- 
polar 500-volt generator. This supplies current to a length 
of tramline on the underground conduit system, running the 
length of the hall. On this a highly-finished and well- 
appointed tramcar runs up and down, carrying passengers. 
The same company exhibit the Newell electromagnetic brake. 
In this apparatus an electromagnetic clutch is arranged on 
each side of the car, just clearing the rails. When the brake 
is applied the motors are disconnected from the line, and then 


WESTINGHOUSE TRAMWAY EXHIBIT. 


run as dynamos in virtue of the momentum of the car. The 
current which they thereby supply is -utilised to energise the 
electromagnetic clutch, which then clutches the rails and 
simultaneously applies the brakes. A feature of the Westing- 
house exhibit is the pneumatic car control. A couple of 
dummy cars are shown in which it is applied. Each of these 
is provided with a motor equipment and a series parallel 
controller on the platform. These controllers are operated by 
compressed-air mechanism, which is in turn controlled by 
what may be called a pneumatic switchboard. The operation 
of the mechanism is such that whatever position the controller 
in one of the cars may be brought into, the other is at once 
brought into precisely the same position. The system is, in 
fact, a multiple unit system, and resembles, to a certain extent, 
the system introduced by Sprague, with this difference, that 
the controllers, which in Sprague’s system are operated 
electrically, are in this case worked by compressed air. 

The Helios Company, of Cologne, so well known on the Con- 
tinent for their alternating and polyphase installations, have 
recently started an English branch. They were under some 
misunderstanding regarding the importance of the present exhi- 
bition, and their stand in consequence hardly does them justice. 
Their principal exhibit is a very good form of maximum 
current cut-out. The maximum current energises an electro- 
magnet which, attracting an armature, throws out the main 
switch. The current is thereby shunted through a high- 
resistance carbon switch, which is subsequently broken, 
thereby diminishing sparking. This, of course, is not new. 
The novel feature is that, as long as the short circuit or other 
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cause of abnormal current exists, the switch cannot be closed. 
This is effected as followa: On attempting to close the switch 
the carbon contacts are first made. This energises the electro- 
miagaet, which attracts its armature, producing a lock of such 
8 kind that the main switch cannot be closed. The Helios 
Company also show a formof resistancevery suited for tramway 
use. In this, flat wires or ribbons are coiled up with asbestos 
paper spirally, the whole resembling in appearance coils of 
magnesium wire as supplied to the trade. Being arranged in 
vertical planes these resistances have an excellent cooling 
surface. 

Messrs. Witting Bros., representing Electricité et Hydrau- 
lique, of Charleroi and Jeumont, show some car constructions 
and slung motors of an ordinary type. Their principal elec- 
trical speciality, however, has no reference to tramway 
practice. It is an alternating-current motor of special con- 
struction, for which it is claimed that it will start with 
only twice the normal current. The field has an extra 
winding, which is thrown out of phase with the ordinary 
winding by being connected through a self-induction coil. The 
armature resembles a three-phase rotor, with the windings 
connected through a resistance. When the motor has got up 
speed the extra winding of the field or stator is cut out, and the 
armature coils are short circuited. Messrs. Witting also exhibit 
a rather interesting lightning arrester. The trolley line is 
connected through a carbon resistance to a vertical iron rod 
running inside the upper of two serrated carbon blocks, 
forming the spark-gap— the lower carbon block being earthed. 
As the line current tends to keep up any arc formed across 
the spark-gap, a solenoid is connected in series with it. This 
is, of course, impervious to lightning, but when energised by 
the line current following the атс, lifts the iron rod and breaks 
the circuit. 

Accumulators are represented by the Electrical Power 
Storage and Chloride Companies. The latter exhibit a type 
of cell supplied by them for the Bradford Corporation trams. 
The Electrical Power Storage Company show types of their 
batteries with the “ К” type of positive. At this stand is also 
a small 500-volt battery for use on tramways, on what may 
be called the Dresden system, namely, a system of running 
from trolley wire outside the town, with accumulators charging 
т эва voltage and then running through the towns from 
ihe cells. 


MUNICIPAL ELECTRICAL ASSOCIATION. 
(Continued from page 325.) 


Thursday, June 21st. 


The Association met in the same building as on the previous 
day. The chief event of the morning's proceedings was a 
debate on electric motors, principally on the relative merits of 
single-phase, polyphase and continuous-current motors. A 
Paper was first read by Mr. T. P. Wilmshurst, of Derby, on 
* Power Supplied by Single-Phase Motors.” This was 
followed by a Paper by Mr. C. A. L. Prussman, of Doncaster, 
on „Maintenance of Motors on Hire from an Electricity 
Works.” Mr. Wilmshurst’s Paper commenced with a general 
discussion of the advantages of alternate-current working and 
passed in review the various objections which are raised by 
opposing sides in regard to alternate currents versus continuous 
current. In the latter part of the Paper he discussed the 
results already obtained with alternate-current single-phase 
motors and described what has been accomplished in this 
direction at Derby, where there is a single-phase supply at a 
frequency of 40 . The debate was opened by Mr. Ferranti, 
who plunged into the fray as the undoubted champion of the 
single-phase motor, as opposed on the one hand to the con- 
¢inuous-current and on the other hand to the polyphase 
motor. The single-phase motor was the coming thing and 
the only drawback to its use at present was the absence of a 
satisfactory condenser by which to split up the single phase 
supplied into the two phases requisite for starting the motor. 
Mr. Ferranti knew of a condenser which had been working 
satisfactorily for 41 years and which would shortly be 


on the market. Mr. Fedden, of Sheffield, was inclined to 
view the whole subject as a ''fairy tale" and could scarcely 
believe that the advocates of single-phase motora for serious 
work were not romancing. Mr. Chamen, of Clasgow, con- 
gra'u'ated himself and all continuous current men on being 
free from the troubles of alternate- current supply. In an 
interesting speech Mr. Lang lon-Davies mentioned several 
merits and demerits of the single-phase motor. He particu- 
larly emphasised the importance of wave form in regard to 
the satisfactoriness of alternate-current motor working. The 
most objectionable wave form was the double-peaked wave. 
Mr. Quin gave some account of alternating-current work at 
Blackpool, and said that, owing to the number of different 
types of alternators there, the wave form was not constant for 
more than a few seconds at a time. Mr. Esson entirely 
disagreed with Mr. Ferranti with regard to the merits of the 
single-phase motor. He advised all alternate-current station 
engineers to have their alternators wound for polyphase 
working, an operation which simply consisted, he said, in 
patting additional coils into the empty holes provided in the 
stampings of the alternator armatures. The cost of this 
addition would only be 6 per cent. on the cost of the machine. 
He doubted whether there was & good condenser on the 
market, and whether anyone could supply such. At the close 
of this discussion Mr. R. C. Quin, of Blackpool, read a Paper 
on Combined Management of Tramways and Lighting 
Departments." The Paper advocated the combination, under 
one chief electrical engineer, of all the technical work and 
management of municipal electric tramways and supply. A 
number of municipal electrical engineers supported the 
author of the Paper, and this view was also adopted by not & 
few chairmen of committees who spoke. Baillie Willock, of 
Glasgow, gave an interesting account of the circumstances 
which led to the separation of the tramways and lighting 
departments at Glasgow. The proceedings terminated with 
& discussion on & Paper by Mr. H. L. P. Boot, of Tunbridge 
Wells, on ** The Reduction of Light Load Losses in Alternate 
Supply Works." Owing to the lateness of the hour, however, 
this Paper was but little discussed. In the afternoon the 
Association enjoyed the garden party given by the mayor of 
Huddersfield at Beaumont Park; and in the evening it 
celebrated its annual dinuer at the Town Hall. 


| Friday, June 22nd. 

Before commencing the business of the day the Association 
travelled to Leeds апа assembled at the Albert Hall, where a 
number of Papers were read. The first discussion was on а 
couple of Papers on ''The Distribution of Electricity in 
Scattered Areas," by Mr. L. Andrews, of Hastings, and 
Mr. G. Wilkinson, of Harrogate. It would, however, be use- 
less to attempt to give an abstract of this discussion until our 
readers have had an opportunity of seeing the Papers, and we 
therefore refer them to the abstract of the discussion which 
we shall publish shortly with the Papers. Mr. C. H. Wording- 
ham's Paper on Maintaining Certain Portions of Electrical 
Distribution Systems at Earth Potential" gave rise to a short 
but useful discussion, partly on the earthing of the middle 
wire of three-wire electricity supply systems and partly on the 
earthing of the return conductor of tramway systems. The 
general opinion seemed to be in favour of earthing the middle 
wire and the return of high-pressure feeders in electricity 
supply systems. With regard to the return conductor for 
tramways, the dangers of electrolysis, in the view of most 
speakers, would be obviated by carefully bonding the neigh- 
bouring gas and water pipes to the return conductor. The 
next Paper was by Mr. A. E. Le Rossignol, of Newcastle-on- 
Tyne, and gave his impressions of the present American tram- 
way practice. Mr. Le Rossignol has recently visited the United 
States with a view to studying, principally, the trolley system. 
He does not appear to be favourably disposed towards the 
slotted-conduit system, regarding its heavy expense as too 
serious а drawback. In the discussion several speakers gave 
accounts of their travels over electric tramways in the United 
States, and the relative advantages of the trolley and rival 
systems were briefly referred to. One important point 
emphasised was the great part played by the trolley system in 
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solving the housing problem for the working classes. Rapid 
transit and low fares enable a considerable proportion of the 
town population to live several miles from the centre of the 
town, this tending greatly to increase the healthfulness of 
town life. The eoncluding Paper on ‘The Protection of 
Telegraph and Telephone Wires,” in connection with over- 
head traction, was read. by. Mr, R. C. Quin, of Blackpool. 
Mr. Quin.advocated placing telegraph and telephone wires 
underground, as the best solution of this difficulty ; but 
inasmuch as the Postmaster-General has refused to adopt this 
view, Mr. Quin has drawn up a number of recommendations 
with regard to guard wires. These, if carried out, would 
prevent accidents from the breakage of wires crossing live 
trolley wires. In & short discussion which ensued, it was 
suggested by one speaker that the guard wires should be 
provided with a switch so that they might be disconnected 
from earth when men were engaged in repairing the line. 
Mr. Quin, however, pointed out that this switch was 
superfluous, as, though it might protect the men from injury 
due to contact with guard wires, it would not protect them 
from injury through touching the brackets and poles. These 
brackets, of course, could not be switched off from earth. In 
the afternoon the Association visited the various electricity 
works in Leeds, including the tramway power station, trolley 
lines and municipal electricity works. | 


Saturday, June 23rd, 


The business meeting of the Association was held at the 
Technical College, Huddersfield. The report of the Council 
showed that good progress had been made by the Association 
during the past year, and many subjects of interest to elec- 
trical engineers had been brought before the Council for their 
consideration.: 16 was resolved that the Convention of 1901 
be held in Glasgow, and the following is a list of the Council 
for next year :— | 
| | President. 

W. A. CHAMEN, Glasgow. 
.. Vice-Presidents. . 
Е. A. Newington, Edinburgh; H. Dickinson, Lec ds. 
Past Presidents. | 


С. H. Wordingham, Manchester; H. Faraday Proctor, Bristol; 
A. B. Mountain, Huddersfield. 
Council, 
! Bailie Maclay, Glasgow. 
R. C. Quin, Blackpool. 
J. F. C. Saell, Sunderland. 


L. Andrewe, Hastings. 

A. S. Barnard, Hull. 

Ald. F. Calvert, Huddersfield. 
J. E. Edgcome, Kingston-on-Thames. | Councillor J. P. Smith, Barrow. 
A. Ellie, Bolton. T. P. Wilmshurst, Derby. 


Hon. Solicitor.— Ald. G. Pearson, Bristol. 
Поп. Treasurcr.—J. H. Rider, Corporation Electricity Works, Plymouth. 
Hon. Sec.— E. T. Ruthven Murray, 21, Acton-lane, Harlesden, N.W. 


The following gentlemen were appointed to control the 
benevolent fund. 
C. H. Wordingham, Manchester. H. Faraday Proctor, Bristol. 
S. E. Fedden, Sheffield. C. D. Taite, Southport. 

The president announced that this fund now amounted to 
a sum approaching £50, aud he solicited further subscriptions. 
Hearty votes of thanks were accorded to the Huddersfield 
Corporation, Bradford Corporation, the Lord Mayor of Leeds 
and [Leeds Corporation, the president and members of the 
Technical College, Huddersfield, and the president and 
members of the Borough Club and Huddersfield Club 
for their kindness and hospitality during the convention. 
Bailie J. Willock proposed and Mr. W. A. Chamen seconded 
а hearty vote of thanks to the president (Mr. A. B. Mountain) 
for the way in which he had presided over the meetings, and 
for the work he had done for the Association during the past 
year. | 

After the business meeting a numb?r of members and 
friends visited the Harrogate electricity works upon the 
invitation of Messrs. J. & H. McLaren, of Leeds. The 
members were taken from the railway station to the electricity 
works in conveyances, and after the inspection had been made 
ihey returned to the Crown Hotel, where Messrs. McLaren 
had provided light refreshments. After the usual toasts and 
votes of thanks to Messra. McLaren and the Harrogate 
Corporation, the Montpelier Garden and Baths were visited, 


which concluded а very instructive and enjoyable convention. | 


MEANS FOR STIMULATING THE DEMAND FOR 
ELECTRICAL ENERGY. 


The following is an abstract of the discussion on the two 
Papers on this subject read at the convention of the. 
Municipal Electrical Association at Huddersfield, last week, 


by Ald. W. Potter, of Taunton, and Mr. H. C. Bishop,’ of 


Wigan. These Papers were reprinted in our issue last week, . 


page 830 :— | 


Mr. H. FARADAY PROCTOR (Bristol) felt that How to Stimulate the 


Rapid Extension of Buildings and Plant " would have been a more suitable 


subject for Bristol. Many.suggestions have been made for making the 


electric light more popular, and he had been surprised that more attention 


had not been paid to stimulating the demand. He believed that the 


ó$-watt lamp was commonly used, but it was far from being the most 
economical. Where 5d. was charged, the 2-watt lamp would be nearer the 
mark. . In the case of very small installations he thought one of the means 


for reducing the cost of connecting these should be to supply from a hoúse- ` 
to-house system, by cutting the main in one place for three or four houses, 
and running an insula ed wire inside the houses. He thought it was а 


mistake to lay down the mains in those streets only where the best shops 


were, as the best class of consumer was to be found in the poorer: 


districts, where the hours of lighting were usually longer. «Ho 


thought the so-called free-wiring was on a wrong basis from ` 


the point of view of the suppliers of electricity, since the long. 


hour consumer was the man who was least encouraged ; the most fair 


principle seemed to be a simple hire with option to purchase. If a man 
was tenant on a short lease he did not want to buy out the installation at 
any time. 


With regard to public street lighting he thought it was better 


to charge a fixed sum for the current used, and in addition to this a 


certain sum for attendance, He considered the use of a battery for the 


14-hour consumer was a good scheme, but he thought 6 per cent. was too 
low for the permanent maintenance of a battery. Further, in working 
out Mr.-Bishop's figures, he found that the motor generator would have 
to run 50” houra per day to charge the battery; this meant, of course, 
that the battery allawed for was not large enough. - 

Mr. T. P. WILMSHURST (Derby)said they all agreed with Mr. Potter that 
low cost was an important factor in stimulating the demand. The question of 
the coat of the installation was one whichintroduced a good dealof contentious 
matter. Although undoubtedly it is necessary to assist a certain class of 
consumer, the discussion would principally arise upon how that should: bs 
done, He did not agree with the system of the Free Wiring Company, 
which adds a certain amount to the bill of the consumer for current ; and 
he still lesa agreed with the system which Ald. Potter said they had in use 
at Taunton. Не considered it was better to have a uniform price and 
charge all alike. The two systems mentioned were antagonistic in principle 
to the demand indicator. 
price is high, say 7d. or 8d. per unit, and the secondary price is low, under 


As an illustration, in a town where the initial 


Mr. Potter's system a long-hour.consumer who might get his current at an 


average of 3d. or 34d. per unit would have to pay 7d. It may certainly 


work well in Taunton. where the price is 6d. and 34d., but even then 


he would not be surprised in the case of long-hour consumers if they did 
not pay more than 1d. extra. It was good policy to lay mains in likely 
districte, He was surprised that Ald. Potter had not mentioned the 
queation of stteet lighting because this went hand and glove with the 
question of extending the mains, Wherever mains were laid they should, 
if possible, extend the street lighting. The advantages of this were two- 


fold; it was an outward sign that the electricity mains passed the door. 


Further, the Electric Lighting committee would then be assured of one 
good consumer, and it made it worth while to extend the mains into the 
district. Iu Derby they had permission from the Highways committee 
wherever they laid mains to convert the gas lamps toelectric lamps under 
the sole condition that the cost for lighting should not exceed that pre- 
viously paid for gas. He was very strongly in favour of hiring out motors. 
In Derby they were doing this, and in a very short time they had succeeded 
in getting on to the mains about 250 H.P. in motora. | 
Mr. F. A. NEWINGTON (Edinburgh) said that in Edinburgh they did 


not require the demand to be stimulated as they were connecting up lamps . 


quicker than they conveniently could. He was strongly in favour of 


hiring out motors and in Edinburgh they were just considering this 


Subject. There was one matter which he thought would be very useful, 
if it could be obtained, and that was a two-rate meter, so that they might 
charge а low rate during the daytime and a higher rate at night. 

Mr. G. H. NISBETT (Prescot) thought corporations should be more ready 
to adopt the methods which have been adopted at Taunton as the results 


obtained there spoke well for the system of free wiring. He pleaded · 


guilty to having circulated the words Free Wiring," which were 


undoubtedly misleading ; perhaps it would be better to call it Free-of- . 


initial-expense- Wiring," then the customers would understand it better. 


The advantage of the so-called system of free wiring lay in the fact that 
the tenant really pays a rent for it, aud no tenant who was paying rent for 


a house desired to instal the wiring at his own cost when it would become . 


the property of the landlord. 
Ald. RICHARDS (Bedford) said he thought they should not charge an 


extra price for street lighting, but should give the ratepsyers an advantage 


in this respect and charge a low figure, as this was the only electric 
lighting which some of them were permitted to enjoy. At Bedford they 


had reduced their price from 6d. to 5d. per unit, which had bsen the meana | 


of stimulating the demand very considerably. 


Ald. BRUCE (Sunderland) thought that if the wiring had to be done 


by any other than private enterprise it should be done by the Corpo- 
y 
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ration themselves. He considered the best way for free wiring was not 
to charge so much per unit for the hire, but to charge а certain percentage 
upon the capital oultay on the wiring. He said they would bave to deal 
with customers in two different ways: They would have to give them an 
opportunity to use the maximum demand system, and also encourage them 
in some way to put the lamps into all the rooms of a house. 

Councillor BRIANT (Brighton) spoke of the advantages of the maximum 
demand system for encouraging consumers to use their lights a long 
number of hours. At Brighton they were charging an initial price of 7d. 
per unit and 1d. afterwards to encourage a long hour demand. He thought 
they should charge the same for street lighting as for private lighting 
upon this system which they did at Brighton, and as a result they were 
able to give three times the amount of light for the same expenditure. It 
would be interesting to know where and to what extent electrical energy 
had been adopted for heating purposes. 

Mr. J. E. EDGCOME (Kingston-on-Thames) said that at Kingston-on- 
Thames they had promoted a bill in Parliament for powers to borrow £10,000 
to carry out wiring work, and this had been without any trouble. 
When they obtained these powers it rested with the Committee to decide 
in what way they should use them. Should they hand the work over to 
the Free Wiring Company, or should the Corporation do the work them- 
selves! It was very difficult in & small town like Kingston to keep the 
necessary staff continually going on this work, so they had decided to ask 
for information from other towns as to what they had done in this respect. 
From the replies he had received he was struck with the large number of 
towne which were doing nothing at all, 

Mr. W. A. CHAMEN (Glasgow) asked the question whether it was 
necessary for corporations to do this work at all— i.c, wiring work. Не 
thought it would be much better if done by & company from whom 
the consumer could hire the wiring, motors, &c., just as one hired a 
bicycle, piano, &c. Nothing had been done, however, in this respect at 
Glasgow, as the demand had grown more rapidly than they had been able 
to meet. He thought, however, in small towns some system of free wiring 
was necessary. With reference to the method of charging for electrical 
energy, Mr. Newington had mentioned a two-rate meter, which seemed to 
be the nearest perfection because the maximum demand indicator does 
not give the time when the maximum demand occurs. Не asked 
if the matter, however, could not be simplified by charging an all-round 
price to domestic consumers, and by this class he meant all those premises 
in which persons slept at night, For motive power purpotes the charge 
in Glasgow was 154. per unit to those using the supply 5 hours per day. 

Ald. POTTER, in reply, said that he agreed that the introduction of the 
Free Wiring Company into a town stimulated the demand, as the company 
canvassed the district. thoroughly and made the installation work grow. 
With reference to street lighting, the policy adopted at Taunton was 
wherever they laid the electric supply mains to turn out the gas lights 
and put on incandescent electric lamps, using as far as possible the old 
lamp posts. Hedid not advocate a high rate of charge for street lighting, 
and his contention also was that they should not charge the ratepayers less 
for the street lighting than it actually cost. They had introduced slot 
meters at Taunton, and he was assured by their engineer that they were a 
great success, For heating purposes they had about 15 radiators on the 
mains and these also gave great satisfaction. 

Mr. H. C. BISHOP, in reply, said that as the time was limited he would 
make his reply in the Proceedings of the Association, 


ELECTRIC ROAD LOCOMOTION.* 


Introductory.—There can be no doubt that with the rapid means 
for communication of ideas by telegraph and telephone, and of 
passengers and goods by means of the railway, the general want is 
felt of a more speedy means of transport by road. The great improve- 
ments which are needed in our road traffic have been eet forth by 
Major R. E, B. Crompton, R.E., at present in South Africa, and one 
of our old members, in a Paper read by him before the Automobile 
Club, in which he clearly shows the vast and beneficial changes that 
the general introduction of the motor vehicle would effect in the 
relief and expedition of traffic in our cities, and especially in the 
metropolis. 

Nor must the hygienic considerations be overlooked. This sub- 
ject has been ably dealt with by Mr. Shrapnell Smith, Honorary 
Secretary of the Liverpool Self-Propelled Traffic Association (to 
whom the author is indebted for valuable assistance in many points 
dealt with in this Paper, and particularly in connection with the 
final section). In his Paper, read before the Congress of the Sanitary 
Institute at Birmingham in 1898, he points out that with motor 
vehicles, not only will our streets be less offensive, especially in 
summer weather, but exposed food stufts will less frequently afford 
a nidus for organisms conveyed by disseminated particles from the 
roads ; further, that the disintegrating effect of the horses’ hoofs, 
which accounts for most of the dust of summer and the pasty slime 
of winter, will be to a great extent obviated. "The sanitary advan- 
tages of the motor vehicle have also been recognised and strongly 
urged by many medical officers of health and surveyors to municipal 
and urban councils. This shows, then, what forces are at work 
urging us, both for light and heavy traffic, in the direction of 
utilising more efficiently and with mechanical power the 100,000 
milesof road which we possess in this country. 


+ 


* Extract from a Paper on “ Road Locomotion.” Read by Prof. Н. S. 
Hele-Shaw, F.R.S., before the Institution of Mechanical Engineers. 


Electricity.— The whole problem of the use of electricity in motor 
vehicles is determined by the life and capacity of the battery, and 
the merits of any accumulator should really be judged to a great 
extent by the condition of its batteries after six months’ daily use in 
a motor vehicle. The fact is that the sudden heavy discharges, so 
often 9 place with a motor vehicle, expand the grids and release 
paste, which is washed out by the movement of the surrounding 
acid, and these detached particles cause internal short-circuiting by 
remaining in suspension between the plates. If a cell is short of 
* acid room," excessive heating expands the grids to such an extent 
that they never contract sufficiently to make good their connection 
with the remaining paste. Moreover, splashes of acid are the cause 
of much more loss than is usually suspected. Again, the practice of 
grouping cells in parallel is open to the serious objection that if a 
cell on one side becomes dead or is reveraed, those on the other 
expend energy in re-establishing equilibrium. English, French, and 
American tests prove that after six months’ running, even under the 
most careful supervision, practically all secondary cells must have 
the positive plates re-pasted or renewed at a cost not below one-fifth 
of the original outlay, while in many cases as commonly used they 
are practically worthless at the end of this period or even sooner. 
So long as a range of 40 miles per charge, at speeds not exceeding 
10 miles per hour, meets the requirements of an automobilist, 
electricity, at a cost of not more than 2d. per B.T.U., is at least on 
& par with steam or oil even for heavy traffic. Where these limits 
are exceeded, electricity is inadmissible. Distances greater than 40 
miles, and speeds greater than 10 miles an hour, involve prohibitive 
dead-weight and excessive discharge rates. 


It is à pity that no electrical motor vehieles for heavy traffic 
have yet been brought to the practical stage, as this is to be 
regretted for several reasons. The ease with which each of the four 
wheels of a lorry can be driven is of particular importance in respect . 
of available propulsive effort, whilst the motors and batteries can 
readily be disposed so as to leave the entire platform free for 
merchandise. 'The weight of accumulators is not included in the 
1 tare of three tons, and the slower rates of speed demanded in 
this class of traffic should permit of a low ratio of battery weight to 
total moving weight. Experience has shown that, with a total 
moving weight of one ton, one-third each being batteries, vehicle 
and load, the effective distance is about 43 miles at a speed of 
8 miles per hour, and only about 24 miles at a speed of 15 miles per 
hour on average roads. 


It must be borne in mind that the cells deteriorate sadly when 
used for high speeds ; nevertheless, results have been attained on a 
motor vehicle by electricity which surpass anything by any other 
kind of motive power. An account of these results has been given 
by the Marquis de Chasseloup-Laubat in the North American Review 
for September, 1899, which it is interesting to quote. Оп Jan. 27, 
1899, Jenatzy, mounting a carriage not specially constructed for 
great speed, left the starting point (a straight, level road near Paris), 
and covered 2 kilometres (14 miles) in imin. 41+зес, ; the first 
kilometre (ths mile) with a standing start in 57sec.—that is, at 
the rate of 63:166 kilometres an hour (39:2 miles), and the second 
kilometre with a running start in 444sec., that is, at the rate of 
80:357 kilometres (50 miles) an hour. Oa March 4, 1899, Count de 
Chasseloup-Laubat, on a Jantard carriage, not specially built for this 
style of test, but with certain most important modifications, such as 
running the front and rear of the carriage into sharp points, во as to 
offer least resistance to air, covered the same course of 2 kilometres 
(1j miles) in Imin. 2723ec, the first kilometre with a standing 
start in 482sec, or at the rate of 75 kilometres (464 miles) 
an hour, and the second kilometre with a running start in 
334:ес., or at the rate of 92:783 kilometres (573 miles) an hour. 
Finally, on April 29, 1899, Jenatzy, riding a carriage specially 
built to break all records, and which has the shape of a large cigar 
mounted on four small wheels, made the 2 kilometres (1] miles) in 
Imin. 81 $вес., the first kilometre with a standing start in 47$sec., 
and the second kilometre with a running start in 34sec., or 
105:852 kilometres (653 miles) an hour. The extraordinary nature 
of these results lies not so much in the fact of a high speed 
of 65 miles an hour by a motor vehicle, but in the fact that starting 
from rest the average speed for the first kilometre was 464 miles an 
hour. It is safe to eay that no locomotive has ever achieved this 
result, that is, a distance of a mile covered from rest in less thau 
803ec., and those who witnessed the trials say that the start of the 
electrical carriages under these conditions left the same kind of 
impression on the observera as the start of a rocket. There is little 
doubt that these results could be beaten if the consequent expense were 
to be faced, but, according to report, the batteries were themselves 
practically destroyed in the ruv, and at any rate the contesting 
vehicles were not only towed out to the scene of the trial, but towed 
home again afterwards, and the trial, though interesting as showing 
the possibilities aud use of electricity, must not at all be taken as 
giving results which could be of use for practical purposes.” 

Gearing or Transmission, —The ordinary modes of transmitting 
pur viz, by friction gearing, toothed-wheele, belts and chains, 

ave been specially adapted and employed for transmitting the power 
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from the motor to the driving wheels of a motor vehicle. The require- 
ments for this particular purpose are in many respects of a special 
character, and the author had collected material for a special section of 
the Paper devoted to this subject. It has become evident, however, 
that it would be impossible to treat the question in a satisfactory 
manner within the limits of this Paper, and the subject well deserves 
a special Paper before the Institution. Take for instance the transmis- 
sion of power by chain-gearing. This mode of transmission, from being 
in a very crude state a few years ago, has received so much attention that 
chain-gearing is as efficient, if not more so, than any other mode of 
transmitting power ; whereas the wearing of the links of the chain, 
which as it occurs gives во much trouble and annoyance, has been 
met by the special provision of large bearing surfaces which are 
hardened, so that the mechanism of the chain-gear may be said now 
to compare favourably with the other working parts of the engine, 
such as cro:s-head pins and main bearings. The efficient lubrication 
of the chain is a matter of the greatest importance and difficulty. 
The grease chiefly requires to be inside the joints, and Major 
R. E. Crompton showed the author a most ingenious way of effecting 
this which he has most successfully employed with bicycle chains. 
He places the chain in a bath of melted grease, in which graphite is 
mixed. "The air being expelled from the joints of the chain by the 
heat, the mixture naturally finds it way between the pins and rollers, 
and forms a complete internal solid lubricant, when the whole is 
allowed to cool together. 

The Renold chain, which is largely used in heavy motor traffic, is a 
beautiful invention which meets in a most ingenious manner the 
change of alteration of pitch due to wear, and the latest improvements 
in this chain are also designed to obviate as far as possible the wear 
upon the pin itself, and reduce it to a minimum. 

Again, one special feature of the oil engine is the necessity for 
change of speed gearing of some form or other, and this has led to a 
large number of arrangements of speed gearing which of themselves 
are worthy of detailed consideration. Besides the arrangements for 
changing the speed ratio by means of combination of toothed wheels 
are inventions such as the expanding and contracting pulley of Mr. 
Lucas, the arrangement for altering the throw of an eccentric through 
which the power is transmitted, such as in the invention of Mr. 
Newton, and last, but not least, the most ingenious hydraulic variable 
speed gear of Mr. Hall. These inventions are all in actual operation 
with apparent success, but unless actually examined they could not 


really be understood, except by means of drawings with detailed 
descriptions. It is obvious therefore that this part of the subject 
must be left for future treatment, 


PHYSICAL SOCIETY. 


At an ordinary meeting held on June 22, 1900, Mr. T. H. Blakesley, 
vice-president, in the chair, a Paper entitled 


* Notes on Gas Thermometry,” 


by Dr. P. CHaPPUIS, was read by Dr. Harker. The author, having 
been led to recognige that hydrogen could not be used as a thermo- 
metric substance at high маарага on account of its actjon on the 
walls of the glass reservoirs, has had recourse to a constant volume 
nitrogen thermometer, with an initial pressure slightly under 800mm. 
The value of the coefficient of expansion of nitrogen at constant 
volume is variable, diminishing up to 80°С, and then increasing 
slightly. In fact, nitrogen at 100°C. behaves like hydrogen at the 
ordinary temperatures, its compressibility being less than that required 
by Boyles law. A table of corrections wastherefore prepared. The 
readings of the constant-volume nitrogen thermometer are too low, 
but the corrections are small, amounting to about 0:04?C. at the 
temperature of NN sulphur. The mean result of the author's 
experiments for the boiling point of sulphur is 445:2deg. under a 
pressure of 760mm. The Callendar and Griffiths’ result obtained 
with a constant- pressure air thermometer is 444:53deg. The differ- 
ence is attributed to the joint action of several causes: (1) The 
corrections for a constant-pressure thermometer are about double 
those of a conetant-volume instrument. This correction applied to 
Callendar and Griffiths’ result would raise it about O-ldeg. (2) 
Callendar and Griffiths have used a value for the gas constant which 
is larger than that obtained by more recent experiments. Adopting 
the latter value, the boiling ont would be raised to 445deg. (3) The 
divergence may be due to the expansicn of the reservoir. The most 
accurate way of determining this is by the interference method of 
Fizeau. This method is ueed with small pieces of the material, and 
the author has employed it to determine the coefficient of expansion 
between Odeg. and 100deg. Extrapolation to 450deg. might cause 
error& The linear expansion has recently been determined by 
Bedford between Odeg. and 840deg. bv a comparator method. The 
homogeneity of porcelain is doubtful, especially when glazed, and 
the great differences occurring between the expansions obtained from 
the above methods is attributed to the change in form of the tube in 
Bedford’s experimente, brought about by unequal thickness and want 


of homogeneity and consequent unequal expansion. The author 
therefore adheres to his value of the boiling point obtained from the . 
expansion by the Fizeau method, whilst recognising the uncertainty . 
attaching to the application of the éoefficient of expansion of the 
reservoir over an interval four times as great as that over which it 
was determined. : 
A Paper on 

A Comparison of Impure Platinum Thermometers,” | 
by Мг. Н. M. Tory, was read by Prof. Callendar. The object of this 
Paper is to investigate the probable order of accuracy attainable in 
the determination of high temperatures by the use of ordinary com- 
mercial specimens of platinum wire. Five wires were compared—from 
4009C. to 1,0009C. Tue fundamental coefficients of the wires varied 
within 40 per cent. of the maximum value, but the temperatures 
observed by them when calculated on the platinum scale by 
means of the ordinary simple formula, did not Тег by more than 
9deg. at 1,0009C. Each wire was directly compared with a pure 
standard wire, the two teing wound side by side in the same 
tube. Curves have been drawn with the platinum temperatures ` 
of the standard wire as abscis:e, and the differences between the 
temperatures indicated by the two wires compared as ordinates. 
These curves are all straight lines within the limits of observa- 
tion, and hence the determination of two constants is sufficient to. 
enable ux to compare an impure platinum thermometer with the 
standard, and therefore with the scale of the gas thermometer. ' 
The two constants can at ence be obtained from observations at 
the boiling point of sulphur and the freezing point of silver, and 
thus a practical thermometric scale can be established, which 
between Odeg. and 1,000deg. never differs by more than two or three 
degrees from the gas scale. | | ' 


Prof. Н. Т. CALLENDAR said he was unable to agree with the correc- 
tion to his observations suggested by M. P. Chappuis. He considered that 
the uncertainty in the coefficient of expansion of the gas was due to 
uncertain changes in the volume of the bulb, and to.uncertainty in the 
coefficient of expausion of mercury. The fundamental coefficient of 
mercury was 000018155 according to Regnault, 000018216 according to 
the later reduction.of Broch, and 0:00018256 according to experiments by 
Chappuis with a hard glass bulb. It made a difference of no less than 
4 per cent. in the fundamental coefficient of expansion of tbe glass, 
according as the original results of Regnault, or the value found by 
Chappuis, assuming the linear expansion of the glass, were adopted. The 
importance of the changes in the volume of the bulb had been fully 
pu out, and & method of taking approximate account of these changes - 

d been explained in the Paper on the boiling point of sulphur in 1890. . 
Unfortunately, the glass employed was rather soft, and the changes of. 
volume which occurred were too great to permit of the most accurate deter- 
mination of the coefficient. The boiling point when corrected for the 
smaller expansion of the bulb, came out lowe: than 444:53deg. With regard 
to porcelain, Prof. Callendar did not consider it a good material on account 
ofthe glaze. He did not think that the average coefficient of & tube or 
bulb over a large range of temperature could be inferred from a small and 
poesibly a symmetric specimen. The results might be less inconsistent in 
the case of homogeneous and well-annealed metallic bulbs. 'The correction 
for the expansion of the bulb was, he believed, given by the expression 
dt=(c+60)t(¢-100). He did not agree with M. P. Chappuis that the 
currection was independent of c, although the value of b was certainly most 
important at high temperatures. He also wished to take exception to the . 
method adopted by Cbappuis of calculating the correction of the nitrogen 
thermometer. According to Joule and Thomson, the correction should be 
greater, and according to other autborities it might be less. He hoped to. 
discues this in à future communication to the Society. 

Mr. R. T. GLAZEBROOK said that, although he placed confidence in 
Chappius’ formula for a definite piece of porcelain between certain tem- 
peratures, he thought further and careful work was necessary before fixing 
on a formula for ordinary ute. 

Prof. CARHART said he would like to see a comparison made between 
the results of experiments with gas thermometers and those with platinum 
and platinum-rhodium couples. | 

Mr. ROSE-INNES expreesed his interest in the behaviour of nitrogen, 
at about 100°C, as mentioned in M. Chappuis’ Paper. 

Dr. LEHFELDT said the peculiarities of the nitrogen scale between 
70deg. and 80deg. might be explained by the reversal of the properties of 
nitrogen between Odeg. and 100deg. i 


A Paper on EL. 
* The Law of Cailletet and Mathias and the Critical Density." 


was read by Prof. S. Youna. The law of Cailletet and Mathias is 
very nearly, though in most cases not absolutely, true. It appears 
to be only strictly true when the ratio of the actual to the theoretical 
density at the critical point has the normal value 377. "The curva- 
ture of the “diameter” is generally smaller the nearer the ratio 
approaches its normal value. "The curvature is in nearly every case 
in opposite directions according as this ratio is greater or less than 
3:77. The curvature is generally so slight that the critical density 
may be calculated from the mean densities of liquid and saturated 
vapour at temperatures from about the boiliog point to within a few 
degrees of the critical point with an error generally not exceeding 
0:1 per cent. If, however, the- critical density is calculated from the 
mean densities at low temperatures the error may be considerable; 
in the case of normal decane it is between 5 per cent. and 6 per cent. . 
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The law does not, as a rule, hold good at all for substances the 
molecules of which differ in complexity in the gaseous and liquid 


states. 

Mr. ROSE-INNES said that in his Paper the author had, used the 
generalisations of Van der Waals, although the author himself had shown 
that they were not atrictly true. 

Prof. S. YOUNG said that the generalisations held in some cases, 
although they did not in others. In all cases they were approximately 
irue, and it was therefore advisable to use them and study the results as 
far as possible. 

The Society then adjourned until next October. 
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(London: P. S. King and Son.) 2. 6d. 

* Aberration and Some Other Problems connected with the Elec- 
tromagnetic Field" An Adams prize essay, by С. T. Walker. 
(Cambridge : University Press,) 5s. net. 

"Science Abstracts.” June, 1900, Edited by W. R. Cooper. 
(London: E. & F. N. Spon.) 2s. 

The Official Gazette of the United States Patent Office.” 
Vol. XCI. 
Government Printing Office.) 


Issued Quarterly. 


No. 11, 


Published by authority of Congress. (Washington: 


BATTERY MOTOR CARS. 


In No. 9 of the Centralblatt für Accumulatoren und Elementenkunde 


Herr P. Weber discusses some of the questions which have arisen in 


connection with the arrangement and use of accumulators for traction 
purposes, with the view of obtaining a more uniform practice in 
these respects, such as has already been obtained in regard to the 
voltage (110 volts) to be employed. Much has been written and said 
concerning the b«st number of cella to employ, but this is a matter 
of little importance, since it depends on the make of cell used, and 
has nothing to do with the arrangement and coupling up of the 
battery, which Herr Weber considers a point whose importance has 
been under estimated. It is often stated that the disadvantages of 
working with a battery divided into two halves which can be coupled 
in parallel outweigh the advantages of the arrangement, and that a 

ure series method of connection is to be preferred. But in the 

tter case a loss of energy results from the resistance which has to be 
iuserted to reduce the voltage of the battery, which, on the other hand, 
can be instantly reduced by one-half by connecting the two portions 
of the battery in parallel. It is not advisable, however, to sub- 
divide the battery further. The chief point which has to be con- 
sidered in determining the arrangement of a battery is whether it 
will have to drive one or two motors In the latter case two 
speeds are given by connecting the motors in series or in parallel. 

he number of speeds which the battery should furnish 1s 
another matter concerning which there is much diversity of opinion, 
and in which a free discussion of the subject might lead to 


greater uniformity of practice. In general, it is sutticient if the regu- 


lating switch gives four to five speeds, has two brake positions, and 
will reverse the car. There are some regulators so constructed that 
the reversal of the movement of the car can only be effected bya 
special switch, but such an arrangement is scarcely practical. The 
"best form of regulator is one in which the reversal position 
follows the brake position, eo that the car is slowed down before 
its motion is reversed. In deciding on the size of the battery it 
must always be remembered that cells never give as good results 
when employed in traction work as they do when tested in the 
laboratory. The author tested some motor-car cells for the Berlin 
Accumulatoren und Elektricitätsgesellschaft on a specially-con- 
structed shaking apparatus, so as to reproduce practical working 
conditions, and found that the cells when thus shaken had a 
smaller capacity than they had when at rest, although it might 
bave been thought that the reverse would have been the case, on 
account of the better circulation of the acid. The jarrings, how- 
ever, to which the cells were subjected were more vio.ent than those 
which would be experienced even on a bad road, as it was desired 
to test the solidity of the construction of the cells. "The cause of 
the extraordinary diminution in capacity which cells often exhibit 
when employed on traction work, as compared to their behaviour 
in the laboratory, is principally due to the temporary revere 
strains to which they are subjected, and often amount to from one 
and a-half to two and a-half times the normal working load. Tre 


reserve of capacity which must be provided will be determined ` 


from a consideration of the working conditions on the road which 
the car will usually have to travel. ^ general, an excess of capacity 
of about 40 per cent. will not be too much to allow in the battery, 
and firms that build electric cars must take this factor into con- 
sideration, in addition to considering the weight, dimension and 
price, if these cara are be depended on. 


ELECTRICITY WORKS ACCOUNTS, 


Hammersmith Vestry Electric Supply Works. 

The year of working to March 25th last was the second 
completed by the Hammersmith Vestry electric supply 
undertaking. The accounts show excellent results and progress. 

Daring the year the lamp connections increased from the 
equivalent of 21,825 8 c.p. lamps to 80,181, or 38 per cent. 
Still better is the improvement in the output of from 
517,629 units sold to 891,801, or over 72 per cent. Not 
only this, but the character of the load was much more 
favourable to low costs, in that while the load factor of 
1898-9 was 11:8 per cent.—even thus above the average 
this factor rose last year to 14:5 per cent. 

Turning to the revenue and expenditure figures, a general 
and material reduction in the costs has enabled the working 
profit to be well maintained notwithstanding the reduction 
in the average total revenue per unit of from 4:28d. to 8:684., 
or 14 percent. The costs column shows figures which may 
fairly be said to be uniformly representative of good practice 
under similar conditions of output and load factor. Allow- 
ance bas, of course, to be made for the high prices which have 
been the rule rather than the exception in the coal trade 
during the last year, and the figure of 0°787d. per unit for 
fuel may therefore be passed as quite satisfactory in the 
circumstances. 

It will be seen that the plant capacity at the station has 
been increased to 1,300 kw., and that the capital expenditure 
for the year was £32,078. From the report of the Chairman 
of the Lighting committee, it appears that a large propor- 
tion of this expenditure was only lately made, and that the 
average capital during the year was probably about £30,000, 
to which the year's working profit represents about 73 7 per 
cent. 

Richmond (Surrey) Electric Light & Power Co. 


Although the accounts of the working of this undertaking 
during 1899 show that the costs have slightly increased, the 
results are most commendable in view of the output of only 
191,084 units sold, and a load factor of 8:9 per cent. 

The increased expenditure is limited to the two items of 
fuel and distribution wages. It is satisfactory to find that in 
spite of increases in the rents, rates and taxes, the manage 
ment and property charges have been reduced, since this 
collective item stood somewhat high in 1898. Probably the 


rents, rates and taxes will always continue to militate against 


any very favourable figures being obtained in this department. 

The lamp connections and the output continue to make but 
slow advances. Last year the former showed an increase of 
only 187 per cent., and the latter little more than 15 per cent. 
This slow progress was inevitable while the tariff stood as it 
did, and exacted an aggregate revenue of nearly 7:17d. per 
unit sold. However, we are glad to learn that a substantial 
reduction, not only in the charge fur current, but also in the 
meter rentals, was decided upon to take effect after March 31 
last. With the favourable costs which have lately been 
attained at Richmond, such an alteration in the tariff cannot 
fail to: be of benefit by increasing the business done. 

In the following table are repeated the more inleresting 
figures of the last five years :— 


е | | Max. Total | Total 
Year pad | тешр Units сав supply revenue | costa 
к Канай йер sold. city demanded.| per per 
| : Y ^ | Kw. unit. | unit. 
1895 116 | 5,486 ! 82,456 | 290 107 | 7254* 7081. 
1896 145 | 7125 97,044 290 | 135 | 78941 © 5021. 
1837; 167 | 9,812 | 158,916 | 290 | 185 | 772d. | 386d. 
1898 | 215 | 12,588 | 166,087 | 290 213 | 737d. | 322d. 
1899 .. | 14,256 191,084 | 580 244 7174. 3274. 


* Exclusive of rents. 
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Undertaking Worked bg. а Hammersmith Vestry. 
Date of Commencement of Bupplg. == — — — — — — | June 21, 1897. 
System of Supply me. mses Tm 2-w. from alt.-current transformer sub-stations. 
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RICHMOND (SURREY). 


| Richmond (Surrey) Elec. Light and Power Co. 
| October, 1893. 
Continuous-current 3-wire battery system. 


Chief Engineer.......—. m divas cm teen | c Бей Malcolm C. Flemyng. 
YEAR ENDED MAR. 25,1899. MAR. 25, 1900. DEC.31, 1898. DEC. 31, 1899. 
UANTITIES — 
Units 2528; iie UMORE pP e 723,354 1,247,730 185,461 206,205 
11 sold to consumers ͤꝗj—b— ji ee det d 10064 191,084 
* sold for blic &c. eee , а 1, ni nil 
r ——— 37,834 252,589 1,862 1,950 
UNITS SOLD PER 8 C.P. LAMP CAPACITY —— m= == — 237 22 104 
Maximum supply demanded „es 2244 501 kilowatts 700 kilowatts 213 kilowatts 244 kilowatts 
Number of public O 97 150 arc nil nil 
Number of consumers |. eee ees mt rm m me m om 215 464 215 — 
Connections to mains in 8-c.p. lamps „e -L 21,825 30,131 12,538 14,256 
CAPACITY OF PLANT IN 8.C.P. LAM : 9,070 18,430 
CAPACITY OF PLANT IN KILOWATTS  — — — — — — 290 590 
, Per kilo Pe Per kilowat 
CAPITAL тоз. ead Тоа, арас || TOL Pepe: Tot арав. 
AUTHORISED (TOTAL) 222222 = | 266,661 £952  |£145581 | £112 £75,000 | £259 £75,000 | £127: 
8 — — — — — —— T жые — — 50,000 172 0,000 84:8 
Loan (including Debenture charges) -s= == == ==- | 66,661 95:2 145,531 112 25,000 85:2 ,000 49:4 
e = ! 66,661 95˙2 101,481 781 50,580 174 56,330 95:5 
Share ........ Moo o — — — — 51,550 1—8 51,550 53˙1 
Loan (including Debenture charges). 66,661 95:2 101,481 78:1 19,250 66:4 ,000 42:4 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... nil és 44.100 | 33:9 24,420 842 18.670 317 
Share (unissued) a om em am om em em am am am ome — — — — 18,670 61:4 18,670 317 
Share uncalled) —— — e em Gm ————— — — = c | — ES — EY ^^" 
Loan (including Debentures) 22 — — 44,100 53:9 5,750 19:8 = — 
REPAID (TOTAL) ....... ———— 1.902 2:72 3,656 2:81 — — — — 
RESERVE OR SINKING FUND „e sm cee sm =a san =m ee >on ee nil — — -- - 800^ -276 — — 
DEPRECIATION FUND т. nil | — — — 800 276 1,309 2:20 
„TTT 103 104,499 80 51,246 177 59,866 101 
Lands and bulldingg ; 24,36 8 11,015 58:0 14,947 25:5 
M SEL osisedpdbeniécvomda ami nni Ef POP mS эй oov mim GEN 609 л 18,785 64:8 21,657 567 
ä—:Vi—U— — — os : — — — — — 20,221 697 21,961 57:2 
Miscellaneous ......... K 1,226 4-25 1,522 2:24 
REVENUE— ; Per unit sold Per unit sold Total. Per unit sold Total. Per unit sold 
r . e c ~ 4'280d. 3°680d. £5,101 7:3724. | £5,702 Т165а. 
Revenue from supply ....-... —————— 7,172 3°530d, 271484. 4,699 677904. 5,515 6°673d. 
" ер KR. spine unhs 6m iv«daiiméh — — — 224 O0 324d. 277 0•348d. 
* een, digi pipi pus ei 1,958* 0:908d. 0:9104. nil — — — 
в dale of lampi, . „„ — — 0°02 4d. nil — — — 
* miscellaneous sources . 91 0:014d. — 178 0:2574. 113 0:1424, 
EXPENDITURE OUT OF REVENUE— 
JJ... 2 REC rc 25434. 2˙09 2d. 2.229 3222d. | £2,600 3'2664. 
eee . 4,247 1:970d. 16324. 1,381 19J4d. 1,657 2:083d. 
Generation 7 ⁵—Ah( at nck obo nin qul E даусы 8,5214 1`6331. I'402d. 1,286 I'8384, 1,517 I'906d. 
Fuel (including cartage, &¢.) wn. 2.207 1 024d. 07874. 695 | 1:002. 839 | 1°054d. 
Oil, waste, water, stores 4 431 0°20)d. 0:1284. 62 0:0904. 72 0°090d, 
Wages at station AM REI 960 04454. 0:2€84. 565 0:5284. 405* 0:509а, 
Repairs and maintenance at station „e =s 222 138 0°064d. 0:190d. 166 0°240d. 180 0'2264. 
Distribution of eleotrioii ((l 339 Od. 0:033d. 95 01374. 140 01764. 
Wages, Kc... . 212 | O 112d. 0:0254. 61 | 0:924. 109° | 01574. 
Жары, renewals of mains, Ko. 97 0°0454. 0°0084. 50 00434. 50 0°038d, 
... 38? 0°1794. 0°1974. nil — = = 
EE | ots ict A vex dick y Or uad bod san Gl ovo aio e 9 d0 nm ven 197 0°091d. 0:0924d. — — — — 
0 Geos cena ˙ bisa ven ab pees 8 190 0:0884. 0°105d. — — — — 
MANAGEMENT AND PROPERTY CHARGES. ......... | 1237 | 05744, 04504, 818 12264. 943 | 11854, 
—— нан ке ьам аа ноч eot —— —F— 22 — re ==: "TE — n! x Ыр 2 SEE 
TTT 499 0:231d. 0:151d. 387 0*5594. 531 0°6674. 
Management п... . ава 738 | 03424. 03094. 461 06664. 412 0*518d. 
Baleries .......—..—.-* бене sos Uli can таа Wen ас ood A 360 | 0167. 0°179d. 255 0°337d. 107* 0:1344. 
. —— cen er ons sen nen iam bes so sto ves 77 00564. 00194. 1 0-0594. | 154 0-192d 
Establishment charges ses.. se sa sas sas sos sos tes sas + ms 111 0:0514d. 0-045d. 57 0:0824, 4 
n co) dim an ened cn газ um ан dees od 606 190° 0:0884. 00664. 130* 0:188d. 151 0°190d. 
mean to mea to mean % to mean 
PINANCIAL RESULTS— TERICECHECOONCOSEM ÁN M T 
WORKING PROFIT FOR YEAR ............... e——— 237739 668% | £5,895 | 666% £2,872 598% | £3,103 5.59% 
Sum carried to Depreciation Fund s= =» = — — TUAM EE 500 0:625% 400 0:720% 
Sum carried to Reserve or Sinking Fund ....... T 849 1:697/ 1,754 1:98% 4504 0'937% — — 
Net interest on loans (incl. Debenture charges) ... 1,571 | 2457 2525 | 2857 897 1:87% 1,310 2:36% 
BALANCE FROM LAST ACCOUNT ........... ice. „| -699 125% 720) | 0827 164 | 0342; 129 | 02325 
BALANCE AVAILABLE РОВ DISTRIBUTION, &0. ...... 121 1297 2,336 2:647 1,391 2:907; 1,522 214% 
ORDINARY DIVIDEND РА1Ю.................-.—.—.—. ^ Ap es — — 47; es 4% 2 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 59:5% 56:87 437% 45.67 
Expenditure per kilowatt capacity 2 it £7. 16a. 101. £5. 198. 54. £7. 13s. 10d. £4. 8s, 2d 
REVENUE PER KILOWATT CAPACITY .......-.-.- £13. 3s. 7d. £10. 10s. 0d. £17. 12s. 0d. £9. 13s. 5d. 
Expenditure per 8-с. lamp capacity ..........—.—-.—.—. e 5з, 01d. 3s. 10d. 4s, 11d. 2s. 97d. 
REVENUE PER 8-С.Р. LAMP CAPACITY .....-.-.-.- 8s. 514, 6s. 81d. lls. 3d. 6s. 21d. 
REVENUE PER 8-C.P. LAMP CONNECTED „m nm -m -= >= 8s. 514. 9s. 074. 8s. 14d. 8s. Od. 
Price charged for lighting, per uni. — 6d. to 4d.“ 4d. 7d 7d. 
Price charged for power, per unit....—.—...——.-.—-.- 24d. 24d, | 6d. 4d 
Price charged for public lighting. ap EARN Cin YI RI ees -.' £22.10: per lamp 2°9d. per unit | LS — | — s 
MITH.— REMARKS—a Includes £4,680 to public lamps. 0 Over-expended, c Fur RICHMOND (SURREY).—REMARKS—a Suspense account. b Over- 


| expended. c Includes auditing £26, insurance £98 and law expenses £5, 
| d Allocated to reduction of suspense account. e Apparently onM 
directors' remuneration (£107) is Included under management salaries, 
the engineeis' salaries being divided— into £71 under distribution 
charges and £87 under generation charges. 


— | 
ЧОҢГО ООО AAA 1 (OD 
Digitized by `5 O OQ le 


HAMMERS 
supply of 145,438 units of electricity, carbons, cleaning, trimming, daily attendance and repay- 
ment of capital cost of arc lamps and interest thereon. d £215 having been deducted, being 
penalties under contract. e Being to insurance. f On“ Wright" system, 6d. first two hours, 
ád. after. g Includes £5,287 on public arc lamps. A 150 lamps at £22. 108, per annum. 
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SECONDARY BATTERIES.—By E. J. Wape. Fully Mlustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, desigu, construction and manufacture of secondary 
batteries or accumulators. 

“THE ELECTRICIAN” WIREMAN'S POOKET.BOOK.—Edited by F. O. 
RAPHAEL, “Тһе Electrician " Company will shortly publish a valuable 
рое E for the use of those engaged in wiring work, both external 
and internal, 
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THE CENTRAL LONDON RAILWAY. 


H.R.H. the Prince or Wates formally inaugurated the 
Central London Railway on Wednesday, and, though the 
line is not yet quite ready for continuous traffic, its opening to 
the travelling public will not be delayed longer than a few 
days. An illustrated description of this railway forms the 
subject of a series of articles now appearing in our columns. 
We give this week some illustrations of the line and an 
account of the opening ceremony, 

The completion of the Central London Railway marks an 
event in the history of electric traction unparalleled by any 
similar event throughout the world. Beyond question this 
railway stands facile princeps among electric railway uuder- 
takings. The overhead railways of Chicago, and the lines 
of the same type now being converted from steam to electric 
traction in New York, undoubtedly are undertakings each 
with a greater track mileage than that of the latest of 
London's underground railways; and some may consider, on 
this account, that they are correspondingly more important. 
To the electric railway engineer, however, their significance 
cannot be regarded as being so great as is that of the important 
problem just solved by the successful completion of the 
Central London Railway. The overhead railways of 
Chicago were merely the adapting of New York steam 
railway practice to electric traction; there was not, in 
the same sense that there has been with the Central 
London Railway, a completely new and unsolved problem to 
be grappled with and solved. Indeed, it has been rather & 
whole galaxy of problems—some electrical, some relating to 
other branches of railway engineering—tha* the engineers 
have had to face. To the civil engineers the tunnelling has 
presented difficulties which were only anticipated in a partial 
and limited degree by the earlier experiences with the much 
smaller railway between ‘Stockwell and the City; and the 
same may be said about the electrical difficulties. If for no 
other reason, the introduction of high-pressure polyphase 
generation and transmission cast the Central London Railway 
problem in a new and hitherto untried mould. Mach then 
depends upon the attainment of the successful issue, of which 
the royal ceremony on Wednasd ay was the official and popular 
expression. Electric railway traction, to an extent which 
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perhaps is little comprehended by the general publie, has been 
awaiting that event. Its occurrence is the signal for marked 
aud widespread extension in the use of electric power for 
railway traction in this country. An impetus has been 
imparted which, while directly affecting the multiplication of 
railways of the same type as the Central London Railway, 
cannot fail to stimulate indirectly a more rapid development 
of electric traction of every description. 


REVIEWS. 


(Coptes of any of the undermsntioned works can be had from The Electrician office 
| post free, on recetpt of published price.) 
— Püáá— 
The Management of Dynamos. By G. W. LuuMIS-PATERSON. (Lon- 
don: Crosby Lockwood and Son. 1900). 

The extended title of this work describes it as “а handy book 
‘of theory and practice.“ 
ihe first three or four chapters devoted to the elementary 
theory of the subject, that the author had not confined himself 
more exclusively to the practical considerations merely to be 
expected of a book of this size.and nature. At any rate few, 
if any, of those who would be likely to turn to its pages for 
enlightenment in the theory of the dynamo would derive 
much profit therefrom. Without attempting to mention all 
we take exception to in these first few chapters, we may say 
we are struck by what is surely an inexcusable contradiction 
in terms when the writer refers—as he does repeatedly—to 
the “ends” of a „circuit.“ Commencing with chapter V., 
and on to the end of the book, the management of dynamos 
and motors is really usefully dealt with, and there is a particu- 
larly useful little section on the starting of motors and the 
special devices for this operation. We should have imagined 
that the management of alternate-current machinery might 
well have received some notice. For all the attention this 
type of plant receives it might be practically non-existent. 
For this reason, and judging from its general tenour, the book 
would probably be of use only to those in charge of small 
private plants and isolated installations. 


Wireless Telegraphy and Hertzian Waves. Ву S. К. Воттоне. 
(London: Whittaker and Co.). 33. 

Mr. Fahie has recently shown that wireless telegraphy, 
broadly speaking, has a history going back to 1888. It will 
soon have a literature. It has passed through the marvellous 
stage, represented by the newspaper and periodical press, and 
is now the subject of books. Mr. Bottone’s is the latest con- 
tribution in this form, but, as the title implies, confines itself 
to one only of the three orders of wireless telegraphy—the 
Marconi method. 

Chapter I. deals with the elementary facts of electricity 
shortly and clearly, but this information is not wanted by 
readers who know anything about the science, and for those 
who do not it is too scanty to be of any help. Chapter IT. is 
more to the purpose, and deals historically with а few subjects 
of interest, as theaction of charged conductors, lateral discharge, 
action of discharge on iron filings, electric syntony, and one or 
two other matters. Chapter III. is excellent so far as 
it goes. It gives a good aperçu of Hertz waves and their 
application to telegraphy, to firing cannon and mines, and 
to steering torpedoes; but in a work on telegrapby by Hertz 
waves one would expect to find this particular application 
worked out in more detail, giving a view of the whole art and 
practice, and with some references to the scientific and phy- 
sical conditions making for and against its use and extension. 
The fourth and last chapter, occupying 54 out of 118 pages, 
is devoted to ‘constructional details," of no use to the 
general reader, who does not want to make the machinery 
himself, but to learn something about its working and its 
possibilities. Twenty-two pages of minute instructions tell us 
how to make an induction coil, nearly eight pages are given 
to the making of a Wimshurst machine, and the remainder 
to the fabrication of transmitters, coherers, relays, bells and 
tappers, and batteries. Very many of these 54 pages could 
be better employed in the way we have suggested above. 


We cannot but regret, after reading | 


We. have noted a few errors, possibly elerical, in figures and 
names, and there are, besides, two or three statements of facts 
to which we must take exception. We do not think that 
Righi had any share in Branly's discovery, and we are under 


the impression that Branly himself (not Lodge) observed the 


property of decoherence in filings and the ways of effecting it, as 
did Varley and Onesti before Branly (p. 20). The references 
(pp. 24, 59) to Guarini’s “invention called a repeater” and very 
delicate and peculiar form of relay" give altogether a false 
impression. There is nothing peculiar or delicate about it: 
simply the ordinary relay as used by Marconi actuates (instead 
of & Morse instrument) another transmitter wHich sends on 
fresh strong waves corresponding to the enfeebled ones 
received (ses The Electrician, Vol. XLIV., p. 932). Syntony 
is said to be essential for the detection of electric waves (p. 29 
et seq.). It is desirable certainly, but not absolutely necessary. 
The Marconi long-distance apparatus is not syntonised, and if 
Mr. Bottone can make it so he will have done something for fame. 


The "Practical Engineer Electrical Pocket Book for 1900. 
(Manchester: Technical Publishing Co., Ltd. 1900). 1s. ; in leather, 
1s. 6d. 

In a technical pocket book one might, from its name, expect 
to find a collection of tables and memoranda on matters 
concerning which the owner is likely to require information 
when away from his office and books of reference, yet it has 
become the custom that sach a book should be a miscel- 
laneous compilation, half text-book, half encyclopedia, 
embracing for instance subjects as widely apart as dynamo 
design and statistical data of existing submarine cables; and 
these so-called pocket books are frequently of such a size and 
weight as to test to its utmost the capabilities of even а 
schoolboy’s pocket. _ " 

The new electrical pocket book brought out by the 
publishers of the Practical Engineer, although excellent value 
for its price, does not yet, however, fulfil the ideal of what a 
book of this class should be. Its convenient size and shape 
(5łin. x 8]in. x Jin.) certainly affords no ground for com- 
plaint, but considering the wideness of the subject and the 
impossibility of dealing with it educationally, practically and in 
detail in 250 small pages, it is to be regretted that the editor has 
not omitted those parts which are purely of the text-book 
order, and replaced them by useful tables of which there are 
already some—but, alas, too few—excellent examples in it. For 
instance, the chapter on magnetism occupies more space than 
that on electric traction, and the only tables in the latter 
section are some giving the relative costs of working, &c., on 
horse, cable, steam and electric lines. In another part of the 
book, reference is made to Matthiessen’s standard, but no 
value of it is given, and a table of ** feet per ohm ” for solid 
wire and stranded cable is calculated to four and five figures, 
but it is not stated to what standard they are calculated. 
The areas and circumferences of circles are given for diameters, 
advancing by eighths of an inch, it being forgotten apparently 
that wire is gauged in decimals of an inch. In the section on 
polyphase systems, no formule are given for the currents 
carried by the several wires for transmitting a given power at 
a given pressure. The ''earth-lamps"' method is cited for 
indicating leakage on mains, but it should have been added 
that it is useless in the majority of existing three-wire net- 
works in this country so long as the permanent Board of 
Trade earth connection is left on the middle wire. The 
table of the most valuable types of primary cells in common 
use should include the Fuller double-cell bichromate battery. 

We hope to see a second, and indeed а third and fourth 
edition of this pocket book in which the above-mentioned 
defects are rectified. 

The Slide Valve Simply Explained. By WILLIAM J. TENNANT. 

. (London: Dawburn & Ward, Ltd.) 

This little pamphlet—one of the “ Model Engineer " series 
—should prove of great help to those many budding engineers 
who find the intelligent following of the movements of the 
slide valve an intellectual poser. The illustrations, being clear, 
generally well fulfil their function, and the author is to be 
commended for recognising the importance of showing what 
is the full effect of altering any [articular quantity in the 
valve dimensions or movements. 
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AN AUTOMATIC SAFETY LIFT CLUTCH. 


There has recently been patented and placed on the market a new 
safety lift clutch, which is automatic in action, and is claimed to 
be the simplest and most effective safety clutch in use. It is fur- 
ther claimed that with it the possibility of lift accidents due to 
the cage being moved away from the floor while the door is still 
open, or insecurely fastened is prevented. The lift cannot be started 
when the door is open, nor can any lift-door be opened excepting the 
one at which the lift is stationary. In the illustration the clutch is 
shown with the starting rope seized, This condition is maintained 
all the time the door is open, the rope being incapable of motion in 
either direction. The rope is released by suitable switches, which 
are controlled in opening or closing the door or gate, the clutch is 
thrown in or out of action, and an electrical contact made through 
the cage automatically locks the door or gate, which can only be 
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opened on the inside, and not at all when the caze has left the floor. 
The General Electric Co are the agents for this invention, which is 
known as the “ Bush-Jenkins " clutch. 


THE OBERSPREE ACCUMULATOR WORKS. 


The total area occupied by the aceumulator works of the Oberspree 
Aktiengesellschaft, at Oberschöneweide, near Berlin, is 21,200 square 
metres, of which the offices take up 320, the foundry 600, the chief 
workshops 1,120, the building in which the plates are formed 2,700, 
the carpenter's shop 200, the warehouses 600, various sheds, &c., 800 
square metres, The whole of the works are traversed by a network 
of tramlines. The bus of lead are weighed as they arrive, and they 
are then taken into a large, well-ventilated room containing two 
melting furnaces, and the molten metal is ran into sheets about 
two metres square and 10cm. thick. They are then rolled out 
to the thickness required for positive electrodes, by passing them 
between rollers 2:20m. long, and 65cm. in diameter, driven by an 
electric motor. After passing through the rolling mill, the lead 
sheets, which have been reduced to the proper thickness of 7mm. to 


i 
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on frames їп а current of air, and prepared for sendiug off. In this 
part are also stored the glass and other containing cells. 

On the first floor of the building in which the plates are formed 
is the testing room of the electrical laboratory, and in the passsage 
near it is the main switchboard, and a large window which enables 
the whole of the forming tanks to be kept under observation. ‘I'he 
chemical laboratory is on the next floor, and amongst other features 
wotthy of notice is the plant for producing water-gas, which is capable 
of yielding 20 cubic metres of per hour for use in the labora- 
tories, and for soldering, &c. The steam required for heating the 
factory is supplied from two boilers, and the administrative block is 
separately heated. Washing and bathroom accommodation is sup- 

= plied for the employés, as well as dining rooms. Next to the 
furnace room is the chamber in which the pressure of the 
current supplied by the Allgemeine Elektricitätsgesellschaft 
at 6,000 volts is transformed down to 70 volts or 80 volts, and 
converted into continuous current for use in the tanks and 
for lighting purposes In the factory, which is 
thoroughly equipped in every respect, about 250 
hands are éuiploved, while 150 are engaged in installa- 
tion work. The description of works given in No. 8 
of the Centralblatt für Accumulatoren und Elementen- 
kunde, from which the above is taken, contains six 
large illustrations of the various rooms in the factory. 


THE HOLLY GRAVITY RETURN SYSTEM 
FOR STEAM PIPES, | 


The accompanying illustration shows the arrange- 
ment of steam pipes for the * Holly" system of steam 
driving. "This apparatus is arranged so as to draw away the 
condensed water from steam pipes and return the same 
automatically and continuously to the boilers, consequently 
with little loss of heat. "Tests of this system have been 
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The Holly Gravity Return System for Steam Pipes. 


8mm., are cut up into plates of the required size by an electrically- 
driven circular saw. The plates are next taken to the principal 
workshop, which contains 18 Majert-Berg planing machines (see 
The Electrician, Vol. XLIV., p. 218), which turn up a series of thin 
‘shavings on the rough lead plate. The Majert positive plate in ite most 
recent form is stamped out with a stiffening rim. instead of having 
the lat'er burned on to it as formerly. The grids for the negative 
plates are cast in another room, in moulds of the well-known 
pattern, and about 6,000 can be turned out daily. These castings 
are trimmed by a circular saw, and then taken to a room where they 
are cleaned by means of a sand blast, and are well brushed, after 
which they aretaken to the pasting room. Here the active material, 
which has been prepared in an adjoining room, is applied to them 
by hand. From the pasting room the plates are taken to the form- 
ing room, which contains about 1,000 vats, capable of holding 20,000 
lates. At about the level of the height of the vats there are ex- 
insta, opening into underground channels, to carry off the air 
laden with sulphuric acid spray and the gases given off in formation. 
After the plates have been discharged and washed, they are dried 


recently carried out at the Huddersfield electricity supply works 
where the apparatus is erected. The Huddersfield apparatus is 
capable of returning 3,000lb. of condensed water per hour to the 
boilers, an amount of liquefaction and priming which no central 
station engineer would wish his steam plant to exceed or even attain 
to. The apparatus is attached in 16 positions to the main steam 

ipe draining the condensed water from this into a drip receiver. 

rom the drip receiver it passes to a main receiver, and thence, partly 
by steam pressure and partly by suction, to the separator which ів 
fixed about 25ft. above the boiler water level Thence it returns by 
gravity to the boilere. Tests carried out show that the average 
amount of water returned per hour was 384lb., the temperature of 
the condensed water thus returned being 363deg. "The heat saved 
per hour was 273 heat units, representing, with coal at 123, per ton, 
a saving of £35. 18s. 9d. per annum. As the cost of the arrange- 
ment is only about £100, it will be realised what a great profit- 
making apparatus it actually is. We have taken the details relative 
to these tests from a report drawn up last August by Mr. A. B. 
Mountain, the borough electrical engineer at Hudderafield. 
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ELECTRICITY SUPPLY FOR SMALL TOWNS.* 


BY C. 5. VESEY BROWN. 
(City Electrical Engineer, Lincoln.) 


Tke subject of the Paper, as suggested by the Council of this 
Association, was The Best System of Supplying Small Towns,” 
but the above title was substituted, the object aimed at being to 
elicit, by discussion, the experiences and ideas of those members 
of the Association who have given the matter their attention. 
There is no doubt that the rapid advances which have been made 
in electricity supply in the larger towns of Great Britain, coupled 
with the facilities which modern legislation has provided for the 
purpose of municipal ownership of such undertakjngs as gas, water, 
electricity and tramways, has prompted the smaller and poesibly less 
densely populated and prosperous districts to apply for statutory 
powers ander the Electric Lighting Acts. 

For the purposes of this Paper, the author has cbosen those towns 
and districts with a population not exceeding 40,000. At the end 
of 1899 there were in operation six towns under this size : 56 works 
(28 owned by local authorities and 28 by limited companies) ; there 
were also 161 local authorities and 23 limited companies who had 


acquired statutory powers, of which number 50 local authorities and 


16 companies were reported to have completed arrangements for 


equipping worke, thus leaving 111 local authorities and seven com-. 


anies who had not made up their minds what todo. Of these 111 
focal authorities, the following obtained their provisional orders on 
the dates given—viz., one in 1890, two in 1891, fourin 1892, two in 1893, 
and two in 1894, and of the remainder the larger proportion were 
granted in 1897, 1898 and 1899. There are also a large-number of 
applications during the present seasion, of which it is difficult to 
give an exact account until the orders are granted. 

The analysis of the works in operation, as regards system of distri- 
bution, is as follows :— | 

LocaL AUTHORITIES. LIMITED COMPANIES. 
High Tension Low Tension High Tengion Low Tension 

Alternating. Continuous Current. Alternating. Continuous Current. 

11 17 12 16 


and the capital expenditure and results from thcs» in operation for 
more than one year is as follows : — 


LocaL AUTHORITIES. LIMITED COMPANIES. 


14 Towns. 9 Towns. 
Capital Invested .................. £406,175 £332,490 
Average profit after payment i. of 
of working expenses ......... 44% . . 44% (average dividend) 
Kilowatts installed .... .......... 5,240 a 5,065 
Average price ver В T.U. ob- 
tain eee ee 51d, 6 4d. 


It will be seen that to a certain extent the local authorities have 
been oblige to subsidise their works with contributions by the general 
body of ratepayers, for in order to pay interest and sinking fund on 
the capital invested at 3 per cent. and repayable in 25 years, a return 
of at least 52 per cent. is needed. The author tried to investigate 
the corresponding returns for these towns, but owing to the 
involved accounts of new and old capital, different rates of interest, 
and also the fact that, as a rule, the gas companies supply outside the 
local authorities’ area, the figures would not have been of any real 
value as a comparison. 

Having obtained the necessary powers, the local authority’s atten- 
tion is at once directed to a number of questions, of which the 
following are the more important :— 

A choice of system, 

A selection of a site. 

The question of an expert to advise on what is to be done ard 
how to do it. 

The capacity of the generating plant. 

The extent of the area of supply to start with. | 

Whether or not street lighting should be undertaken. 

The price of supply, and on what terms there should be a rebate, 
according to the consumption of electricity. 

Are “free wiring” contracts to be entered into, &c , &c. 

It is one of the good fortunes of this country that the municipal 

overnment, as a rule, is carried on with the firm desire to do what 
1з best for the “citizens,” and the author makes no exception to this 
rule in the case of electricity supply, and begs respectfu!ly to point 
out to the local authorities in question the advantages of sinking all 
differences of opinion in politics, &c., when dealing as trustees to a 
commercial undertaking for the benefit of the general public. If the 
expert's advice can be depended upon the local authority can leave 
all technical details alone, and exercise in a greater degree tho:e 
commercial and managerial qualifications which it is presumed have 
placed them where they are. | 7 

The choice of an engineer to advise and superintend the scheme is 
a knotty point to solve in some places. At times the surveyor is 
asked to carry out the works. Other places depend on a scheme 


* Paper read before the Muvicipal Electrical Association, at Hudders- 
field, June 20th. | . 


propounded by manufacturers ; and, again, some authorities appoint 
an engineer, after considerable expense in advertising, at the wage of 
a first-class foreman, who is supposed to be competent to advise on 
all the intricate questions in the maintenance and construction of 
the undertaking, which though small in size and area, yet has 
principles involved which require the same consideration as if the 
undertaking was to supply a greater district ; and not only is he 
called upon to carry out this undertaking, but to draw plans and 
specifications, ahd in contracts provide himself as sole arbiter in 
cases of dispute with manufacturers, who may have in their. 
employ engineers and experts of world-wide fame. The author's 
suggestion to small local authorities is that they should employ а 
competent expert to advise and initiate a policy and system, and 
for the first stage of the undertaking pay him the usual fees; 
that then they should engage a resident manager, whose duties 
would be to manage both commercially and technically the whole 
undertaking, and that as extensions are required, the consulting 
expert should be called in to advise, he being paid an annual 
retainer to cover the advice given. In this manner the‘ local 
authority would obtain the maximum of expert advice with the 
minimum of expense, and in connection with this suggestion the 


author would point to the very magnificent results which have been 


obtained by gas, water, and railway undertakings where somewhat 
similar arrangements have been made. dii ONT. 

The site for an electricity works should be, if possible, near to a 
stream of water and adjacent to a coal depôt. If preference is to be 
given to either situation, that where easy arrangements can be made. 

or condensing the exhaust steam is preferable. In the author's 

opinion it would be a difficult matter to find a better system than’ 
the three-wire continuous current, supplying consumers at a pressure 
of 200 volts to 250 volts, the choice of pressure being determined by 

the probable extension of the feeder cables. The generating plant 
should be of a simple and yet efficient character ; nothing should be 

installed which has not коой the test of time and experience. 

Lancashire boilers, or where it is poesible that foggy weather may 

be experienced, water-tube boilers are equally suitable; 19251b. to 

13010, steam pressure eeems to be the most suitable standard to adopt. 

The addition of an economizer or feed-water heater is distinctly an 

advantage, and should not be omitted, especially where the character 

of the feed-water necessitates some depositing apparatus to soften it. 

The steam and feed pipe arrangements should be of the best 

character. There should be no possibility of joints failing or valves 

leaking, and in the whole of the system of electricity supply there is 

no policy more penny-wise or pound-foolish than that of the substitu- 

tion of inferior material or curtailment of expense in this part of the 

generating plant. The engines and dynamos should be direct 
coupled to each other, and as far as possible should be arranged in 

standard sizes Ву “standard ” sizes is meant the standard size of 
any manufacturer аз near to the expert’s “standard " as possible ; if 

the experts "standard" is insisted on, additional expense is incurred, 

which in the author's opinion is not warranted. » | | 

At the first stage of the undertaking, it is probable that two or- 
three gets of from 50 kw. to 100 kw. each would be installed, and that 
as extensions are required 150 kw. to 250 kw. machines would be added, 
the sizes depending on the probable demand to bé made for power 
and traction, as well as for lighting. Compound two or three crank 
engines appear to be the most useful type. The dynamos, for the 
first stage, should be so arianged that they will balance the three- 
wire system, if necessary, without the assistance of a storage battery. 
A storage battery should be provided of sufficient capacity to take 
all the lighting that may be required between midnight anl some 


time in the afternoon of the next day, for, say, two years, after which - 


time it acts only as a “safety valve” to the supply pressure. The 
switchboard should be so arranged as to be easily extended, and at 
the same time confined to as small a limit as is consistent with safety 
and ease of controlling the supply. Recording instruments for 


various рири should be used. "There is nothing more annoying 


than to be assailed occasionally with the statement that the supply 
is or was unsteady at some specified time, and there should be record- 
ing voltmeters to refute or confirm such statements. Each dynamo 
should be provided with a recording instrument to enable its output 
to be calculated. i 


Sufficient attention is not paid to the necessity for keeping accurate 
records of everything in an electricity works. The author has had 
occasion lately to examine the accounts and records of most of the 
undertakings at work in the country, and is surprised to find that, 
for example, records as to the number of, units generated, or the 
amount of cable laid, and other details essential to the good order 
of such an establishment are not kept. In the minor details of the 
works, the author is inclined to use motora for driving the various 
pumps, economiser scrapers and cranes that may be required, but 
would make an exception in the case of providing a reserve steam- 
feed pump. With regard to the distributing system, concentric 
and triple concentric cables are most suitable. These should be 
laid on what is known as the solid“ system, which serves the 
double advantage of forming a mechanical protection against picks 
and water, and also against electrolytic effects, which muy be 


372 


THE ELECTRICIAN, JUNE 29, 1900. 


deleterious to armoured cables buried direct in the ground, where 
tramways are in operation. The author prefers to adopt one 
standard size of cable (say, 0:075 sq. in. to 0:125 sq. in. sectional area) 
throughout the distributing net-work, and to throw out feeders of 
different, sectional areas to different parts of the net-work as the 
demand increases and by a judicious selection of the size of 
feeders, it should be possible at some future date, if the district which 
is being supplied increases in value or importance, to use the feeder 
cables already laid asdistributora, and re-lay larger feeder cables, for 
justas the gas and water companies commenced operations with 
small pipes, &c., so does the electricity undertaking commence opera- 
tions with small plant and cables. The meters used in consumers’ 
premises should be well tested before being put on the circuit. 

With regard to the price of supply, the author is inclined to the 
adoption of a price which will require little variation in the future. 
If a high price is fixed to start with, it is certain to have the effect of 
restricting the output, even though a profit may be made, and the 
intention of the legislature in granting the local authority powers 
(which amount to an absolute monopoly) is undoubtedly not that 
electricity should be for the rich, but for those who desire to avail 
themselves of it ; and in connection with these remarks the. author 
would.add that a broad policy of extending the network cables over 
a considerable area of the district each successive year will have the 
effect in the long run of establishing a good connection amongst all 
classes of inhabitants | [ 

In concluding this Paper, the author would refer to the supply of 
electricity in those towns where the gas undertaking is carried on 
by the local authority, and would suggest the following possible 
solutions of the difficulty which may occur in these cases :— 

(1) If the town is within the area of supply of one of the large 
power distributing companies who are or wil shortly be operating, 
then a cheap and efficient way would be to lay down a net-work of 
distributing maine, and allow the company to supply “ in bulk " what 
electricity is required, the local authority retaining the d'stribution 
of the energy and the collection of the accounts in their own hands, 

(2) To lay down a net-work of distributing mains, and instal a gas 
engine plant to the extent of probably 15 kw., as a pioneer under- 
taking, and if the demand requires, then to put up a steam generating 

ant. | 
à The author has felt some diffidence in going beyond the bare out- 
line of the suggested arrangement for dealing with this problem of 
eupplying these small towus,* and hopes that the discussion will 
elicit information which will be useful to guide the powers that be 
into the right groove towards the establishment of eflicient and 
successful electricity works all over the United Kingdom. 


CORRESPONDENCE. 


— — 
ELECTRIC TRACTION CURRENTS AND SUBMARINE 
CABLE WORKING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: In connection with Prof. Jamieson’s ingenious theory 
as to the manner in which the stray sheathing currents have 
affected the cable at Cape Town, it seems to me that his con- 
clusion as to the nature of the disturbances being electro- 
magnetic is an extremely doubtful one. In a comparatively 
well conducting homogeneous electrolyte like sea water, it 


Fic. 1. 


seems difficult to imagine a slope of potential of any 
appreciable magnitude at a distance apart expressed in terms 
of @ single diameter of the cable. During June last year I 
personally observed a maximum difference of potentials 
between Robben Island and Cape Town, due to tramway 
disturbances, which only slightly exceeded one volt. 

There are two main disturbing effects, both electrostatic in 
character, which I think sufficiently account for the phenomena 
observed, and which I have only just had an opportunity of 
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_ “On account of the many varied conditions which obtain, say for example 

1 1 in Devonshire, Staffordsbire, Durham County, or in the North of 
cotland. 


- 


verifying experimentally. First, consider the case of an ordi- 
nary armoured or lead-sheathed cable having the conductor 
of its core completely insulated (Fig. 1). The difference of 
potential due to the stray external current has the effect of 
simultaneously disturbing the normal electrostatic charges on 
the copper conductor within the dielectric. This results in 
a redistribution of charges with every variation of the external 
potentials, and consequently is responsible for internal surg- 
ings of charge which sympathetically affect the receiving 
condensers. Ву placing a sufficiently sensitive detector in the 
conductor circuit near the neutral zone at (A), the effect оѓ 
these surgings becomes apparent. In further proof of the 
electrostatic character of these undulations, by joining up a 
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key and telephone or other detector, as shown by the dotted 
lines, and releasing k, before Ку, and then again depressing 
k, the click due to the re-arrangement of charges becomes 
audible. | | 

The case is indeed analogous to that shown in Fig. 2, 
where B, and B, are elements of the sheathing at different . 
potentials; (a) and (b) the elemental portions of the conductor 
which become charged inductively, whilst rr is the resistance 
of the conductor separating (a) and (5). 


$ F, : Fe Fs 


Fic. 3. 


Fig. 8 represents the state of affairs in the general case 
where condensers ate used at both ends of the cable. (Com- 
pare with Fig. 3a). The condenser F, at the distant end may. 
be considered an extension of F.; or, if instead of it we insert 
a resistance of 10,000 ohms or more, it acts simply as a leak . 
across F. Quite apart from these surgings between F, and 
Fa, the potential due to the stray current operates in charging 
the signalling condenser F, and the main portion of the cable 
F,in cascade, as pointed out by Mr. Alfred Hay; and the 
recorder being in that circuit, it is the combination of these 
effecta which disturb the receiving instrument. 


Fic. 34. 


With these explanations of the phenomena it is evident that 
perfect compensation can alone be secured by means of atwin 
core cable, which should be laid out well beyond the limits of 
the affected district. — Yours, &c., C. W. SCHAEFER. 

Gibraltar, June 12. 


ADJUSTABLE HIGH RESISTANCES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It may interest some of your readers to know that an 
excellent and easily adjustable high resistance for use in the 
“Modified Thomson Capacity Test,” recently described by 
Mr. Elton Young, can be obtained by using ordinary glass 
siphon tubes filled with water. Their value can, of course, 
be adjusted by putting a sufficient number of tubes in parallel 
or series or by altering the conductivity of the water. I find 
that a tube Sin. long, filled with ordinary drinking water, 
has a resistance of 25 megohms.—Yours, &c. | 

Lima, Peru, June 12. 


A. DAYIDSON. 
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THE B.E.T. SUPERANNUATION FUND ASSOCIATION. 


TO THE EDITOR OF THE ELECTRICIAN. 


бв: With reference to the remarks which you were good 
enough to make on p. 811 of your issue of June 22nd on the 
subject of the B.E.T. superannuation scheme, it may be of 
interest to state that the rules relating to the adhesion of our 
own associated undertakings to the scheme are equally applic- 
able to other electrical companies wishing to make pension 
arrangements for their staffs, and the directors of the B.E.T. 
Company are favourably disposed to extend the scheme to such 
other companies as may desire to join. 

There must be many electrical concerns desirous of making 
proper provision for the old age of their salaried officers and 
clerks, but unable, owing to smallness of numbers, to start a 
superannuation fand of their own. The Railway Clearing 
House superannuation fund was devised to provide for similar 
circumstances, and the B.E.T. scheme is based on the model 
of the Railway Clearing House scheme. 

The affairs of the Association will be managed on inde- 
pendent lines by a representative committee, and ample 
protection will be afforded both to the fund and to the officer 
in the event of his associated company withdrawing from 
the fund. 

Mr. W. G. Bond is acting as secretary to the committee 
having charge of the matter, and he will be prepared to 
give further information upon application to him ab this 
address.— Yours, &c., E. GARCKE. 

Donington House, June 27. 


PARLIAMENTARY INTELLIGENCE. 


a 


MUNICIPAL TRADING. 

The Joint Committee on Municipal Trading resumed its sittings on 
Friday last, the Earl of Crewe iding. 

Mr. EMILE GARCKE said that during the last 18 years he had been 
concerned in the promotion of electrical companies. He formed and was 
managing director of the British Electric Traction Co., which had a capital 
of over £1,C00,000, and was interested in nearly 60 tramways and light 
railways in various partsof England. The conceesions which the company 
held brought it into relation with something like 200 local suthorities, 
and he bad consequently had opportunities of looking at the question of 
municipal trading from all sides. He was very largely in sympathy with 
the evident desire of many local authorities to extend the ephere of their 
operations and to undertake industrial enterprises. He was in favour of 
the municipalisation of industrial undertakings which had for their object 
the rendering of public services, and which could be better carried out by 
elected bodies than by public companies or private capitaliste, but he was 
strongly opposed to what was called municipal trading. Any undertakings 
carried on by local authorities should be so carried on with a view of 
rendering a service better, more efficiently, and more cheaply than could 
be done by private enterprise, and not with the view of making profits. 
Any surplus should be applied in reduction of the price or in reduction of 
the capital account created for the purpose of the undertaking and not in 
reduction of rates or in providing for some other enterprise. 

The CHAIRMAN: What is your objection to applying a surplus to some 
other object of equally general use !—I think it would be bad finance to 
doso. The Nottingbam Corporation the other day boasted that they were 
able to pay for their technical institution out of the profit they made on 
their gas undertaking. I think that isa wrong view to take. The technical 
institution, if it is a desirable institution, should be initiated and carried 
on independently of whether they make a profit on the gas undertaking or 
ару other undertaking. I think it would lessen financial control if the 
surplus on one undertaking were devoted to making good a deficit on 
another. 

Sir W. FORTEE: You are aware that the Post Office makes a large 
profit. Do you think that bad finance — No, but I should think it bad 
finance if the profits were applied to some other undertaking without 
separate accounts. Many loca] authorities were working their undertakings 
with a view to profit, On the average corporations supply the electric 
light at rather less per unit than the companies, but they were in a some- 
what better position for producing electricity economically, inasmuch as 
60 corporations t upplied electricity for public lighting, whereas companies 
had very great difficulty in persuading local authorities to go iu for public 
electric "AT 

The CHAIRMAN : What is your objection to municipalities working at 

profit ?—I think the foremost is the daoger of municipalities over-trading 

they are allowed to extend their enterprises with a view to a profit 
without a limit or restriction. A corporation having an electric lighting 
order was most anxious to take up electric tramways for one of two 
reasons— either because they had made a profit on their electric lighting 
or because they wanted to largely increase the demand for eiectricity an 
thus render remunerative an electric lighting undertaking which would 
not be remunerative as a lighting undertaking alone, There were several 
instances in which local authorities who had obtained. provisional orders 


had not taken up electric lighting because they were doubtful whether 
there would be a sufficient demand for such lighting. When, however, he 
went forward and asked for a concession for electric tramways, the first 
question they asked was whether he would buy. his electricity from 
them if they put up a station There were several cases in 
which he had made such an arrangement, and had had to wait 
for the electricity for his tramways until the local authorities were 
able to establish an electric lighting undertaking, which they probably 
would not have established but for the poesibility of obtaining a large 
customer for the tramway. He would give the Committee one instance: 
of what he regarded as bad treatment on the part of a local authority. He 
was interested in the development of a very large electric traction scheme 
in South Staffordsbire, and their railroad company undertaking to supply 
electrical power over nearly the same area. Some of his representativew 
went to one of the local authorities in the district, and asked for their 
consent to the substitution of electric for steam traction on the tramways. 
The local authority suggested thst he should purchase the electric current. 
from them for the purpose of the tramway. His representative replied: “ You 
had not got a power station, and are not likely to have one, for you are in: 
treaty with the other company to take current in bulk." "The answer 
was: Oh, but we can buy our electricity from the other company and 
sell it to you at a profit.” He thought that municipal trading could 
hardly be carried farther than that. He considered that it was contrary 
tothe public interest that such things should be done, because it pre- 
vented a company giving the lowest fares or working their lines in the 
most efficient manner. In the case of the electrical industry, he 
thought tbat considerable harm had been done to the country generally by 
the attitude taken up by local authorities. After the passing of the. 
Act of 1888 many local authorities refused to grant concessions to. 
electrio lighting companies, and applied for provisional orders them. 
selves. For many years, however, nothing was done to carry out those: 
provisional orders. About one-third of the orders granted to local. 
authorities had not been proceeded with. English electrical manufacturers 
had been hungering for orders for electrical machinery, but they had been 
unable to establish large factories. Meanwhile electrical manufacturera on 
the Continent and in America had had the benefit of supplying the electric 
light for pe Aer past and had been able to establish large factories, to 
take up all kinds of experimental work aud to develop the industry in every : 
way. The result was that the English manufacturing companies were not 
in as good a position to deal with the demand that had now sprung up ав. 
were foreign manufacturers. Consequently a very large proportion of the . 
electrical apparatus needed was being imported from America aud 
elsewhere. In 1899 the exports of telegraphic apparatus from this 
country amounted to £1,000,000, while those of miscellaneous electrical 
apparatus amounted to only about £400,000. It was clear that the tele- 
grapb industry, wbich was not hampered in this country, was in a far 
better poeition than any other department of electrical industry. The 
imports of electrical apparatus for the first two months of tbis year 
amounted to as much as £125,000, and this figure did not include the rails: 
and cars, а large proportion of which came from America. He was pro- 
moting a system of electric tramways in the district between Leeds, 
Bradford, and Halifax, and the question had arisen as to the gauge that. 
should be adopted, inasmuch as each of the three towns mentioned had a 
different gauge. If the tramways in those towns bad been in the bands of 
с when mechanical traction was adopted he believed that they 

d have had sufficient insight to have seen that it was necessary (о, 
have the same gauge in each of the three towns. He thought it highly 
desirable that the veto of the local authorities on the operations of 
companies should be modified. 

Mr. A. A. CAMPBELL SWINTON expressed a strong opinion that the 
great backwardness of this country in electrical matters was almost 
entirely due to the opposition encountered by companies from munici- 

ities. He agreed with Mr. Garcke and witnesses that municipalities 
should not be allowed to make profits. i 

On Tuesday, Sir BENJAMIN BROWN (Messrs. R. W. Hawthorn, . 
Leslie & Co., shipbuilders, Newcastle) said he had experience as a member 
of local authorities and bad also been a director of two electric lighting - 
companies Не did not consider that local bodies were suitable authorities 
for carry ing on trading enterprises, particularly as regarded electric tram- 
ways. At the same time he thought the power of doing street work them- 
selves ought to be given to the local authorities. He did not think there 
was much objection to a local authority purchasing electricity in bulk and 
distributing it to consumers. The development of electric lighting bad, . 
in his opinion, been largely interfered with by the policy adopted by local 
authorities in opposing the formation of companies for supplying electric . 
current. The backwardness of this country in regard to electrical enter- 
prise was largely attributable to the way in which private enterprise had . 
been discouraged. 

Mr. W. M. MURPHY, chairman of the Dublin United Tramways Co. 
and of the London Southern Tramways Co., said that for mauy years he 
had been largely interested in the promotion, financing and construction 
of tramways throughout the United Kingdom, and was now engaged in . 
constructing electric tramways to connect Ramsgate, Margate and Weatgate. 
Electric lighting in Dublin was in the hands of the Corporation and had 
not been successfully worked. Не ascribed the failure to mismanagement 
and want of enterprise. Last year Dublin charged consumers 6'ld. per 
unit, and lost money by it. The Cork Tramways Co., on the other 
hand, which bad an electric lighting order, charged only 2:98d. Tke 
advance which had been made in the United States in regard to electricity 
was, in his opinion, due almost entirely to the freedom which the American . 
companies had had. When horse tramways were first introduced into 
Europe from America they spread from England to the Continent, and 
several of the Continental lines were built by English enterprise and 
capital. Now a condition of ing which was exactly the reverse of this: 
was observable. In the case of the Cork tramways he got an offer 
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of capital from France, and, in fact, it was French capital which 
built the line. There had, of course, been cases in which municipalities 
bad been successful in working: tramways, but where a local authority 
became possessed of a tramway undertaking that had been worked for 
21 years, and took over the whole of the staff; it could not very well: fail 
to suceeed. The legislation which gave local authorities the right to 
purchase tramway undertakings after a certain period was a great 
discouragement to capitalists, who would otherwise invest money in 
tramway schemes, : Parliament had set its face against the exaction 
of wayleaves by local authorities from tramway companies, but they 
were. still paid under private agreements between the parties. The 
local authorities, of course, had a right to withhold their consent 
to a scheme unless their conditions were complied with, but in 
some cases they tried to exact conditions of too onerous a character 
with the result that schemes were abandoned. He himself had had to 
abandon tramway schemes from this cause more than once, one of those so 
abandoned relating to a proposed line at Dumbarton. 
. Lord AVEBURY (Sir John Lubbock), president of the Associated 
Chambers of Commerce and of the English Bankers’ Association, said he 
believed the majority of the mercantile community. viewed the spread of 
municipal trading with apprehension, and most of the Chambers of Com- 
merce were opposed to it. The municipal debt had shown in late years 
an alarming tendency to increase. Hitherto investors had considered 
that in takiog up municipal loans they were making an invest- 
ment which had no appreciable risk, but if a municipality was 
to engage in trading operations there must be an increase of 
risk. The more money a municipality had to borrow the greater 
amount of interest it would have to pay, though, of course, if a local 
authority had a very well paying undertaking in its hands that would tend 
to improve its credit. He was of opinion hab the action taken by local 
authorities under the Electric Lighting Acts had had the effect of checking 
the development of the electric light and other electrical enterprise in this 
country. Bills to enable companies to supply electric power to manufac- 
turers had been opposed by municipalities, to some extent successfully, 
though he thought it clear that if power was to be distributed in the cheapest 
ible manner it must be from some considerable centre. Не also 
thought it clear that no single municipality was likely to be able to supply 
electric power as cheaply as a company. One effect of trading would be 
to involve local authorities in labour questions, and he thought it undesir- 
able that the members of a Corporation should have to settle the wages of 
their own constituents. NE 
The Committee adjourned till to-day (Friday). 


LONDON COUNTY TRAMWAYS. 


On Friday the Committee of the House of Commons, presided over by 
Mr. W. H. Holland, resumed discussion on this bill (No. 1). Be. i 
Mr. ALFRED BAKER, tramways manager to the London Count 
Council, speaking as to the results of the working of the Council’s tram- 
ways оп the south side of the Thames, said the gross receipts for 1899 
were £467,000, and the working expenses £377,964, leaving a balance of 
£89,036. Interest on capital came to £45,000, which made the net surplus 
£44,060. He anticipated an improvement of these figures from the con- 
version of the tramways to electric traction. Experience of electric traction 
in other places showed that by its adoption receipts increased aud expenses 
diminished. The published accounts of the Glasgow Corporation showed 
that, for the year to May 31, 1899, the receipts from horse traction were 
11:51d. рег mile run, and expenses were 8:51d., leaving a margin of 3d. per 
mile. During the same period the Glasgow electrical tramways receipts 
reached 13884 per mile, and the expenses only 6˙58d., leaving a profit of 
74d. per mile, a difference in favour of electric haulage of 2'584, on 
receipts and of 2 15d. on working expenses. The receipts per 
mile on the London County Council system in South . Lon- 
don were at present only 10°64d., the fares being very low, 
and the expenses were 8:52d., leaving а profit of 2:12d. per mile run. 


If electric traction were substituted he estimated the receipts would rise 


to at least 1s. per mile. That was an estimate 2d. below the receipts in 
Glasgow from electric traction, whereas the Council's receipts from horse 
traction were only ld. less than in the case of Glasgow. The Council's 
expentes should not exceed the horse traction expenses, 6:38d., which 
would leave a balance of 54d. against 212d. with horse-power. Last year 
the tramway miles run over the 8 miles of lines proposed to Le electrically 
equipped in South London: were 1,917,160, so that the difference on 
that mileage would amount to £27,000 increased profits. The alteration 
of the system of haulage over the-e 8 miles would release 900 horses, 
which would greatly conduce to an improvement in the sanitary condition 
of the streete, There would also be an economy of space, as the electric 
car would carry 70 passengers, against the 46 of the horse car, and would 
occupy bft. less of road space. The electric car would be over all ö1ft., 
whereas the measurement of the horse car and pair of horses was 566. 

"The case for the promoters being closed, the evidence of a large number 

of local witnesses was heard against the tramway extensions proposed. 
» Mr. FRANK DODD, for the St. Saviour's District Board of Works, 
asked the Committee to insert a clause that the County Council should 
be liable for any damage done by leakage of electricity to the property of 
anyone along the tramway routes. Не said that, while he accepted the 
assurance of Prof. Kennedy that no leakage would take place under the 
systems to be adopted, yet electricity might escape by accident or other- 
wise, and it was reasonable to ask that rothing under the Act should 
exonerate the Council from liability. 

Mr. VESEY KNOX, for the Wandsworth District Board of Works 
asked the Committee to strike out the provision from the bill before the 
Committee providing for the electrical equipment of the Westminster and 
Tooting tramways. As a similar power was included in bill (No. 2) and 
the Wandsworth Board asked for power of veto with reference to the 


surface-contact system, the board considered they ought not to be called 
upon to oppose the same proposal in two bills. А 

Мг. POPE, Q.C., for the promoters, said that whatever provisions had 
been or might be inserted in bill (No. 2) in favour of the local authorities 
should also be placed in the present bill. | 

Mr. H. J. MARKHAM, surveyor to the parishes of Streatham and 
Tooting, said two systems of traction were put forward by the Council— 
the surface-contact and the conduit systems. There was no objection to 
the conduit system, but the surface-contact system was an experimental 
on», It might be dangerous to the traffic and would certainly be incon- 
venient where a gradient occurred. There was an incline of 1 in 22 on 
the propcsed route, and if a series of plates were placed in the road 18in. 
in length there would be danger to horse traffic. The Wandsworth Board 
therefore desired to retain a veto in regard to the surface-contact system, 
or any other system that had not been properly tried. 

Mr. H. EDWARDS, surveyor to the Lambeth Vestry, said he considered 
the surface-contact system would not be suitable. He agreed that the 
knobs or studs projecting up in the roads would be very dangerous, 
especially to cycliste. The centre of the plates would be formed of metal 
and the remainder of another material, probably unequal in its wear. 

On Tuesday, after hearing the addresses of counsel, the Committee 
decided that the preamble of the bill had been proved, inclusive of all the 
new tramways proposed. The application of Wandsworth and Lambeth in 
respect to placing the mains from the generating etation to the tramways 
under the Electric Lighting instead of the Tramways Acts was refused. 
With respect to injury from nuisance, the Committee considered it was 
quite right for the Council to be liable for any injury caused by their own 
negligence, but not for injury arising otherwise. With reference to 
omnibuses, the Committee considered that it was inevitable in the march 
of improvement that omnibuses should be supplanted in some streets to 
meet the needs of a growing population. 

The clauses were adjusted, and the bill was ordered to be reported. 


WELLINGBOROUGH AND DISTRICT TRAMROADS BILL. 


This bill came before a Select Committee of the House of Lorde, 
presided over by Lord Fermanagh, on Tuesday. | 

Mr. BALFOUR BROWNE, Q.C., said the bill was promoted by the 
British Electric Traction Co. for the purpose of constructing tramrcads in 
the county of Northampton. It was proposed to make a line beginning at 
Wellingborough, which had a population of 20,000, whence (from the centre 
of population) it passed to the goods yard of Wellingborough station on the 
London & North-Weetern Railway Co., so as to carry passengers the 
considerable and inconvenient distance between the two places, and thus 
feed the railway company. From this place theline would run to Irchester, . 
where it would enter the station yard of the Midland Company, and so 
lead to an exchange of traffic to the mutual advantage of both. 
Thence the line would pass to Ruehton on to Higham Ferrers, going 
north again to Higham Ferrers station on the London & North- 
Western Railway, and so on to Raunds. To complete the circle it was 
proposed to pass through Irthlingborough and Finedon, returning to 
Weilingborough station on the Midland. The whole district, with a popu- 
lation of from 60,000 to 70,000, and all the local authorities supported 
the proposal, and not only offered no objection, but were anxious to have 
the tramways. The only. petitioners were the London and North-Western 
Railway, who objected to a level crossing proposed by the bill. That 
company, although they croesed 22 public roads on the level between 
Northampton and Peterborough, objected to the tramway crossing their 
line at one place. The objection was utterly unreasonable, because the 
road belonged to the public, and there was no danger. In Hull, where 
they had electric tramways, there was not a single electric line which did 
not cross the lines of the North-Eastern Railway Co. on the level; and the 
traffic in a town like Hull was infinitely groater than on а country road 
between Wellingborough and Irches:er. The Committee of ths House of 
Commons which considered the bill passed the preamble, but hoped the . 
promoters would be able to come to some understanding with the railway 
company with a view to constructing a bridge, to which both parties should 
contribute. Negotiations had followed, but the railway company stated 
that they could not approach the promoters with any offer of constructing 
a bridge in lieu of a level crossing, and во no progress had been made. 

Mr. C. WOOLESTEN, member of the Northampton County Council 
said it was of importance that when goods were placed on a tramcar to be 
transferred to a railway that the car should enter the goods yard of the 
railway so that the exchange of traffic could take place without cartage. 
As [to (the [objection of the Londun & North Western Company to the . 
tram crossing their line near Wellingborough station on the level, it was 
on а main road, and the proposal had received the approval of the County 
Council, who were the road authorities. He knew of no instance of an 
electric tram crossing a railway on the level. 

Mr. STEPHEN SELLON said the length of the tramway in this bill 
was 20 miles and its estimated cost £136,000. It was intended to carry 
every possible class of goods which could be laid hold of—to make the line 
common carriers all over the dis:rict to the various railway stations. As 
the handmaid of the railway companies, the tramway would be of great 
assistance in distributing goods between the railway stations and the 
various towns, from which the stations were som» distance. There would 
also be considerable local traffic arising from local industries such as 
iron smelting, brick making, boot making and coal carriage. Protection 
was given to the London & North-Western Railway Co. by clause 9 
of the bill, under which these tramways could not be constructed without 
the consent of the railway company ; but there wasa provision that if they 
refused their consent, they should, in the event of the tramway company 
constructing the remaining portions of the tramroads, afford reasonable 
facilities for the exchange of traffic at the cost of the tramway company, 
aud if any difficulty aross it should be determined by arbitration in the 
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usual manner. The effect of that was that the tramway company could not 
make trams within the bounds of the London & North Western Company; 
but that if they made the outer portions they could require the railway com- 
pany to give reasonable means of interchange at the stations. As to the 
level croesing at Wellingborough station, the proposal was simply to lay the 
line ina road which already crossed the railway lines. If the railway com- 
pany's objections were sustained it would mean that all light railways or 
tramways in the district would have to provide bridges at serious expense, 
which would go far to prevent the development of schemes of this nature. 
A bridge was not necessary, and he was quite unable to appreciate the 
argument of the railway company that there would be danger. There were 
plenty of cases of tramways crossing a railway on the level. A man in 
the signal box at the level crossing could see the whole country round, 
and thus know when a train or car was approaching. ‘ 
Mr. COOPER, C.E., gave similar evidence. : 


Mr. LITTLER, Q.C., for the London & North Western Railway Co., 


said that if the present proposal were sanctioned, it would be quoted in 
support of similar proposals in respect of many other level crossings on 
their system. The promoters were going to make the profit from the 
scheme, and they should bear the cost of making the bridge which was 
required to carry the scheme out. It was said that the railway company 
would be'safeguarded because the regulations for the crossing would have 
to receive the approval of the Board of Trade; but the Board of Trade 
could only make such regulations as were consistent with the running 
of the trams,—to which the railway company object. The proposal 
to run into the railway company’s yards was an audacious one, 
because it was an interference with the private property of. the 
railway company; and if assented to would open all the company’s 
stations to speculators who might desire to eave themeelves the 
cost of purchasing land alongside stations. If the tramway company 
wanted to come to the railway, let them buy land alongside ; and if they 


could not or would not do that, they should trust, as omnibus and cab 


proprietors trusted, to the goodwill of the railway company. The railway 
company were not opposed to the tramway scheme, and if the bill were 
pessed would give the tramway conipany such facilities and access to the 
stations as were reasonable ; but they strongly objected to this compul- 
sory power. If the railway company did not give them reasonable facili- 
- ties the tramway company could always apply to Parliament for relief. As 
to the crossing of the railway company's main east and west line on the level, 
surely they were entitled to the protection of a bridge, which would add 
little to the whole cost of thc scheme. 

: Mr. TURNBULL, superintendent of the London & North-Western 
Railway Co., raid there was the strongest possible objection to any railway 
crossing another railway on the level; and in this case the tramway was 
practically a railway, for they proposed to carry goods. All the danger 


which attached to the croseing of one railway by another attached to 


the crossing of the railway line by the electric tramway ; in fact, in 
this case the danger was greater because, whereas in the case of two 
railways crossing there was an elaborate system of block sections to 
protect each of the trains coming from the four directions, in the 
present case there would not be that protective system. Further, the 
man in the signal box at the crossing would not have а good view of 
the train coming from Irchester because the line turned a corner just 
béfore approaching the railway. 

Mr. FRANCIS STEPHENSON, engineer-in- chief to the London & 
North-Western Railway Co., said in some placea level crossings could 
not be avoided, but where possible they should be avoided ; and there- 
fore the proposed level crossing in this case should be avoided, as might 
easily be done, by a bridge. The gradient of the road towards the 
crossing was about 1 in 28,and therefore, if the rails were greasy, quite 
possibly а tram might run through the railway gate when they were closed. 

Major-General HUTCHINSON, for 28 years an inspector of railways 
under the Board of Trade, said during the latter part of his career one 
of his special duties was to report on level crossings. It was absolutely 
unknown for railways in these days to cross on the level; and of late 
years everything possible had been done to discourage the crossing of a 
road on the level. Such crossings were only 1ecommended for adoption 
where local and other considerations rendered them desirable. All level 
crossings were dangerous, admittedly ; if à railway line was crossed on the 
level by a horse tramway it tended to increase the danger, and if the tram 
was worked electrically it still further increased the danger. An electrically 
worked tramway was to all intents and purposes a railway. If from any 
cause the driver of an electrically or mechanically worked car became 
incapacitated or lost control of the car as it approached the railway when 
the gates were closed the car would dash through them, whereas horses 
would stop almost of themselves against the gates. Then, when trains 
croesed on the level there was a system by which trains were prevented 
from approaching the crossing-place while one was passing there, but that 
was not the case with tramwaye. A similar case to the present was before 
Parliament in-the Grimsby Tramways bil], and was rejected. 

Mr. J. L. WILKINSON, general manager of the Great Western Railway 
Co., gave similar evidence. 

Mr. WORSLEY TAYLOR, Q.C., for the promoters, pointed out that 
the contention of the railway company in this case amounted to thie, that 
simply because there was a level croseiog in a Lill the scheme should not 
be sanctioned. There was no general rule that level crossings were not 
to be.allowed.. For about 21 hours of the day the gates at the level 
crossing were open to all classes of traffic. A traction engine drawing 
a number of trucks could cross the lines at any time that the gates 
ware open, and it was absurd therefore to say that the tram drawing 
probably two cara should not cross. The answer to the contention that а 
bridge should be erected to take the tramline over the railway was that 
the local authority did not want it because they recognised that it would 
be a mistake to have a gradient on a tram route like this. As to the 
‘tramway running into the Wellingborough and Higham Ferrera stations 


on the London & North Western Railway, that company were given 

protection which in similar cases had satisfied the Midland Railway Co. 
The chairman said the Committee found the preamble of the bill 

proved, but disallowed the two portions of line giving access to the two 


stations on the London & North Western Railway, and allowed the level 
crossing. 
1 


READING CORPORATION TRAMWAYS BILL. 


On June 21 the Reading Corporation Tramways bill came before a 
Select Committee of the House of Lords, presided over by Earl Erne. 
‘Mr. PEMBROKE STEPHENS, Q.C., for the promoters, said the bil) 
provided, amongst other matters, for the introduction into Reading of the 
modern system of electric tramways. The horse tramways, in Redding 
were owned by a company which obtained its powers in 1878. In 1899 
the Corporation obtained authority to extend the tramways and the use 
of mechanical power genérally ; and- the present bill was for a further 
extension. The existing line was 24 miles in length. Under the com- 
рару'в Act of 1878 the Corporation had power to purchase within a shorter 
period than that authorised-by the general Act of 1870. : The contention 


of the company was that having failed to purchase within that -shorter - 


period the Corporation could not now purchase at all, because by the Act of 
1878 the Corporation varied the provision of the general act as to period of 
purchase, and they had not acted in accordance with that variation. . The 
same point arose in the case of the Wallasey tramway and the Wallasey Dis- 
trict Council. Mr. Justice Ridley, in that case, held that the contention of 
the company was correct, but the Court of Appeal decided the other way, 
and an appeal was now pendiog to the House of Lords. If the House of 
Lords agreed with the first court, the Corporation of Reading could 


never purchase at all; consequently the company beld that the Corpora- . 


tion should not have the powers sought in this bill, which must 
have the effect of injuring the tramway company if they could never pur- 
chase, Counsel urged that the company were trying to raise" some legal 
point which, if raised at all, should be raised elsewhere. | Continuiog, he 
said running powers were authorised over the company’s lines as soon as 
the proposed lines of the Corporation, five in number, were constructed. 
These new lines were greatly needed, and would be of real public advan- 
tage, and in any case would not affect the tramway company in the least, 
except at the points of junction. ` The only opposition other than that of 
the company to the tramways portion of their scheme was by Messrs. 
H. & G. Simonds (Ltd.) and others, who alleged that part of the route 
was too narrow, that the trams would interfere with their business, and 
be dangerous. ` E І mE | 

Mr. HENRY DAY, town clerk of Reading, in supporting the bill, went 
into the history of the tramways, pointing out that as late as last year, in 
certain objections made to the Board of Trade, the company recognised the 
right. of the. Corporation to purchase under the general Act of 1870, 
statutory notice was given in proper form to purchase under that act, and 
was followed by a writ from the company against the Corporation 
proceeding with the purchase. That case was now pending before the 
Courts. The contention of the Tramway Company was that inasmuch as 
the Corporation had varied the language of the general Tramways Act, and 
did not purchase under the terms of that variation they could not purchase 
at all. | | | 
‘ Mr. COWARD said all he wanted to do was to preserve the status quo. 
Even if the House of Lords restored the decision of Mr. Justice Ridley, the 
effect of this bill would be to give powers to the Corp?ration to construct 
tramways which might injure the company. ` | “за 

Mr. W. B. MONK, chairman of the Tramways committee of the Readiog 
Corporation, said the Corporation had for years desired to purchase the 
tramways, but had decided to wait till they could do it at old-iron price. 
The power sought was to make a north and south and a supplementary 
east and west system, and to couple with it the trams proposed to be 
5 company. 

Other evidence having been given, | 
Mr. STEPHEN SELLON said the scheme was a good one and there 
would be no engineering difficulty in construction, or in running the trams 
by electricity. As to the crossing he could give no case of two opposition 
lines ‘crossing at right angles; but there were a number of cases in which 
lines crossed in that way. There would be no difficulty іо lines in either 
case so crossing. ME. 

` Mr.G. W. PALMER, М.Р. for Reading, generally supported the scheme. 
` Mr. JOHN BOWEN, borough engineer and surveyor of Reading, said 
there had been a growing feeling that something better than the existing 
horse tramways on single lines with passing places was needed.. The 
present proposal would add a north and south system to the existing east 
and west system and would be worked with the most modern electrical 
equipment. The estimate for the electrical equipment, trams, and works, 
&c., was £155,000, which would provide power sufficient not only to work 
the tramways in this bill, but the Corporation tramways authorised in 1899, 
and the tramways of the company when they became the property of the 
Corporation. чы 

Mr. J. KINCAID (Messrs. Kincaid, Waller & Manville) eaid the tram- 
way scheme was well laid out and would be advantageous to the town. 

Mr. I. WINSLOW gave evidence as to the suitability of the electric 
system proposed. ' The overhead trolley system, which the Corporation 
had adopted, was well adapted to the requirements of Readirg. There 
was no electrical or engineering difficulty in working or constructing a 
line worked by electricity which crossed a horse tramway. 

This closed the case for the promoters, and evidence having been given 
on behalf of the frontagers, í 

.Mr. LEWIS COWARD, on behalf of the tramway company, submitted 
that until the House of Lords had given their decision in the Wallasey 
case —the legal principles involved in which were identical with those in 
the present bill—it would only be right and fair that the Committee should 
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give a clause to the company, protecting them in the event of the 
Corporation never being in & position to purchase the tramway under- 
taking. He asked for a clause similar to that inserted in the Tramways 
Order Confirmation Áct, obtained by the Corporation in 1899, to the 
effect that nothing in the Act should authorise the interference by the 
Corporation with any of the lines of the tramway company until the 
tramway undertaking had been actually purchased and taken over by the 
Corportion, It had been admitted that two tramways, worked electrically, 
crossing each other at right angles, in different hands, must be not only a 
source of considerable interruption to the traffic of both systems, but of 
real danger to the public. Hence the necessity for the clause. 

Mr. PEMBROKE STEPHENS, for the promoters, offered the tramway 
company, in place of the clause suggested, the ordinary junction clause. 

The CHAIRMAN announced that the Committee found the preamble 
of the bill proved, They thought, however, the river opposite the 
brewery, and near the site of the proposed generating station, should not 
be narrowed; and with regard to No. 2 tramway (the Bridge-street 
main proposed route), they held that the ordinary junction clause offered 
by Mr. Pembroke Stephens would be sufficient. 

Subsequently the clauses were adjusted, and the bill ordered to be 
reported. ; 


WESTON-SUPER-MARE TRAMWAYS BILL. 


On Wednesday the House of Commons Committee,'presided over by Mr. de 
Tatton Egerton, considered the bill to confirm the provisional order.granted 
by the Board of Trade authorising the Weston-super-Mare and District 
Electric Supply Co. (Ltd.) to construct some 3 miles of tramways at 
Weston, to be worked by electricity on the overhead trolley system. 

Mr. J. C. GRAHAM, for the promoters, said the only opponent remaining 
was the Commercial Cable Co. That company alleged that the current 
leakage from the tramways would prevent the reading and proper working 
of the delicate recording instruments in use at their cable station at 
Weston. The answer of the tramway company was that the whole 
question had been considered by a Committee of Parliament in 1893 
in the case of the telephone companies, who had for & long time 
opposed all electric tramways. Before that Committee it was proved 
that the telephone company could entirely get rid of interference by the 
adoption of metallic returns. That Committee had reported against 
compelling tramways to use insulated returns. Interference with telegraph 
cables, such as was now referred to, had occurred at Coney Island, New 
York, but in that case it was got rid of by running a wire to earth some 
2 miles out at sea outside the area of interference. The same kind of 
interference had been neutralised at Capetown by laying a second cable 
parallel to the existing one for some miles out to sea. The promoters said 
that the obvious remedy in this case was for the cable company to do what 
had been done with success in other cases. 

Mr. J. E. NORMAN, vice-chairman of the District Council, and of the 
Electric Lighting committee of Weston, said his Council were unanimously 
in favour of the proposed tramways, which were much needed. 

Mr. STEPHEN SELLON, C.E., said the Commercial Cable Co. could 
protect itself from these electric leakages by the adoption of twin core 
cables. When the first electric tramway was laid down at Leeds it was 
found that the whole telephone system was affected, and an action was 
brought against the Leeds Corporation, which failed. Since that time the 
telephone company had put up a service of metallic returns, The proposed 
tramway would pass along the sea front, and the conduit system would 
be objectionable there, as at Blackpool it had been found that the sand 
and water so affected the working as to cause frequent stoppages. He 
considered the expense of a double trolley insulated return system would 
be too great in the present case, and he should not advise the construction 
of the tramways under such conditions. 

Mr. H. M. SAYERS, said that although a twin-core cable would obviate 
interference from the tramways, it was difficult to say how far the double 
cable would have to be carried out to sea. If the strata were a good 
conductor it would extend the area of disturbance. On the other hand, 
the earth round the tramway might be a good conductor and the outlying 
strata à bad one. The shape of the tramway and its position in relation 
to the line of the cable and the position of the sea were all factora in the 
question of disturbance. In this case the line of tramway would give rise 
to the smallest amount of interference. It was not practicable either 
theoretically or commercially to have insulated returns on this tramway. 
All conductors negative to the rail leaked much more than the positive, 
апа caused disturbances. If the surface-contact system were adopted 
there might be less interference than with the rail return. 

This evidence closed the promoters’ case. 

Mr. GEORGE G. WARD, vice-president of the Commercial Cable Co., 
said the cable at Weston was worked nearly all the 24 hours. Three- 
fourths of the messages received at the cable station in Ireland came on to the 
Weston cable, which was the most important cable owned by his company. 
Another cable from Ireland was about to be landed at Weston. By the 
expenditure of money his company might protect the cable from disturb- 
ance, and the tramway company by spending money might also prevent 
their system doing the Commercial Company any injury. There was some 
doubt, to his mind, as to whether his company could efficiently protect the 
cable. This company had found a current of 25 volts 4 miles or 5 miles 
out to sea in the case of their cable at New York, caused by the electric 
tramways. Even if they moved their cable station from Weston, which 
would be most expensive, there would be no assurance that they would not 
suffer from disturbance. The instruments used by his company were very 
delicate, and even a small tramway like the present would release enough 
electric current to seriously disturb the instruments. 

Mr. J. GOTT, chief electrician to the Commercial Company, said the 
cable at Coney Island was a four-core one, Two cores were used 
for working the cable and two cores for neutralising the leakage 


disturbances. The cost per mile of carrying a twin-core cable out to sea 
would he £600. No case of interference with cables from electric traction 
had yet arisen in this country. The interference arose both from induction 
and direct, transmission of currents into the cable. If the tramway were 
sanctioned it might even be necessary to protect the cable for 100 miles. 

Mr. H. A. C. SAUNDERS, electrician-in-chief to the Eastern & Associated 
Telegraph Companies, agreed that the proposed tramway would be detri- 
mental to the working of the Weston cable. What had happened at Cape- 
town, where the positions of the tramway and the telegraph cables were 
somewhat similar, was that. the cable had been doubled—firat for 5 miles, 
and then 10 miles, and eventually for 40 miles out to sea—which had to а 
certain extent overcome the difficulty. He had no doubt as to the certainty 
of the tramway now proposed affecting the cable. 

Yesterday, Mr. JAMES SWINBURNE said in the present case it was 
impossible to say how great the disturbance would be to the telegraph cable ; 
they could only judge by what had happened in other cases. The remedy 
for the disturbances was to run a return circuit out for some miles to aea. . 
It would not be fair to ask for compensation for an indefinite number of 
miles. The Commercial Company's cable was a short one, about 550 miles 
in length, and the signals used upon it could be stronger ones than in the 
case of a longer cable. The cost would be about £1,000 per mile to carry 
out a second cable to sea. The question here was, who was to pay for 
this cable and its laying. The Committee of 1893 did not consider the 
question of cables in relation to disturbance by electric tramways. 

Prof. W. E. AYRTON «aid that from his experience in relation to 
other submarine cables, the chance of disturbance would be very 
great. He said that with a knowledge of the working of the cables 
at Weston, and what had occured at Capetown. A tramway could be so 
constructed with insulated returns that there would be no risk of 
disturbance, but perhaps the tramway in this case could not beac the 
expense. The laying of a twin-core cable end to the telegraph cable at 
Weston was perhaps the simplest way of obviating the disturbance, 

Mr. PEMBER, Q.C., for the Commercial Company, said there could 
hardly be a more important public interest than the protection of 
telegraph cables against disturbance. The promoters admitted the 
probable disturbance, and the only question was who should pay the cost of 
remedying that disturbance. He asked the Committee to insert a clause 
that if the promoters constructed this tramway the Commercial Company 
should be allowed to carry out any works necessary to prevent disturbance 
at the expense of the tramway company, with reference if necessary to an 
arbitrator to be appointed by the Board of Trade. 

Mr. BALFOUR BROWNE, Q.C., for the promoters, said that what was 
being now attempted in the matter of submarine cables had been attempted : 
before in the case of telephones, and had had for the time the effect of 
stopping the tramway industry. But Parliament had interfered, and 
while giving a certain amount of protection to telephones, and compelling 
the tramway companies to stop leakage where possible, had otherwise 
left the telephone companies to protect themselves by metallic returns, 
Bristol was not far from Weston and was extending its electric tramways, 
and a tramway was coming into Weston. The Commercial Cable Co. were 
now seeking to protect themselves from all these at the expense of this 
small undertaking. They had no protection granted them on the American 
side, and there was no reason why it should be granted here. If it was, 
Parliament would again have to interfere to prevent the crushing out of 
these small tramway enterprises. 

The Committee adjourned, postponing their decision. 


PLYMOUTH, STONBHOUSE AND DEVONPORT 
TRAMWAYS BILL. 


This bill came before the House of Commons Committee on Unopposed 
Bills on Monday. The object of the bill is to confer further powers upon 
the Plymouth, Stonehouse and Devonport Tramways Co., which seeks 
power to construct double lines of tramway in Plymouth and Stonehouse 
to a gauge of Jft. біп. and to work these and the existing tramways of the 
company by electric power. The period assigned for the completion of the 
works is three years. The preamble was proved, and the bill was ordered 
to be reported. 


SOUTH LANCASHIRE TRAMWAYS BILL. 

The Leigh Rural, the Tyldesley, Atherton, and Westhoughton Urban 
Councils, and other local authorities in the Manchester and Wigan districta 
have been informed by their Parliamentary agents that practically the 
whole of their protective clauses in this bill, which were inserted by mutual 
agreement with the promoters, have been struck out by Lord Morley, the 
chairman of Committees in the House of Lords. At a conference on 
Monday it was decided to appoint a deputation to wait upon Lord Morley 
with a view to securing the clauses, which relate principally to road 
widenings, failing which the Councils will oppose the bill and endeavour 
to throw it out. 


CAMBORNE AND REDRUTH TRAMWAY BILL 


On Wednesday, the Committee of the House of Lords, of which the 
Duke of Northumberland is chairman, commenced the consideration of 
this bill. 

Mr. ERSKINE POLLOCK said the bill was promoted by the Urban 
Electric Supply Co. (Ltd.) to construct tramways from Camborne, passing 
through Illogan, to Redruth. It would be 3 miles 3 furlongs in length, 
2 miles 6 furlongs being single line and 5 furlongs double line, and the 
gauge would be dft. бір. The motive power was electricity, and the system 
proposed to be used was the overhead or trolley. The trams would run along 
the main road between Truro and Penzance to the centre of the town of 
Camborne. ` The population of Redruth was 10,000, of Camborne 14,000, 


THE ELECTRICIAN, JUNE 29, 1900. 


377 


and of the intermediate district over 9,000, and the tramway would meet 
a great want in the neighbourhood. The only opposition came from the 
Great Western Railway Co., who ran eight trains daily each way between 
Camborne and Redruth. Tramway traffic was essentia'ly pick-up traffic, 
and while the line would doubtless do some injury to the railway in some 
respects it would prove a feeder. The opposition of the railway company 
was on the ground of competition. They alleged that the service of 
trains run by them was sufficient vo meet the needa of the traffic. 

Yesterday the Committee found the preamble proved. 

Mr. MOON, on the consideration of clauses, asked that as the tramway 
company's line crossed the line of the Great Western Railway Co. on the 
level, in the interests of the public the promoters ought to pay for any 
additional cost incurred by the railway compauy in consequence of the 
.passiog of the bill. The Board of Trade might direct that the railway 
company should put up additional signals in consequence of the tramways 
crossing the line. 

Mr. ERSKINE POLLOCK contended that the provisions of the general 
law covered the case. 

The Committee decided against Mr. Moon’s proposed clauses. 


MUSSBLBURGH ELECTRIC TRAMWAYS BILL. 


Opposition has been withdrawn, and the bill will now proceed as an 
unopposed measure. 


BRAY AND ENNISKERRY RAILWAY BILL. 


This bill came before a Select Committee of the House of Commons, 
presided over by Mr. de Falton Egerton, on June 20. The object of the 
measure is to empower the Bray and Euniskerry Railway; Co. to Tinake 
extensions of their authorised lines in the counties of Dublin and Wicklow, 
and to work the same aud the railways authorised by an Act of 1886 by 
electric power; to raise £25,000 additional capital by shares and £12,500 
by loan ; to extend the time for the completion of the railways authorised 
by the Act of 1886, and to empower the company to enter into agreements 
with the Bray District Council and the Dublin, Wicklow & Wexford 
Railway Co. The Wicklow County Council suspended their appearance, it 
having been stated that the promoters agreed to insert a clause protecting 
their rights as the road authority, and to lodge £1,000 in the bank as 
security for the completion of the line. 

Mr. Worsley Taylor, Q.C., represented the promoters; Mr. Littler, Q.C., 
the Dublin, Wicklow & Wexford Railway Co., who opposed, and 
Mr. Pembroke Stephens, Q.C., the Earl of Pembroke, who also opposed. 

After hearing the evidence, 

The CHAIRMAN said the Committee found the preamble proved ao far 
as related to the extension of time for the completion of the original line 
from Bray to Enniskerry, and so far as related to the new branch from 
Bray to Bray Harbour ; but declined to grant the proposed extensions to 
Hollybrook and Scalp. 

Protective clauses were inserted for Earl Pembroke and the railway 
company, and ‚(һе promoters were ordered to lodge £1,090 with the 
National Bank at Wicklow as security to the County Council for the 
eompletion of the line and the re-instatement of the Council's roads. 


THB ELECTRIC POWER BILLS. 


The Select Committee of the House of Commons on Electric Power Bills 
resumed, on Friday last, its investigation into the South Wales Power Bill. 
Sir J. Kitson presided. 

Mr. PEMBER, Q.C., continuing his opening speech for the promoters, 
said his clients sought nothing more than the right to trade in the ordinary 
course of commercial competition in the business of electrical supplies, and 
did not seek to prevent local authorities or anyone else competing with 
them. As to the districts already supplied they would restrict their busi- 
neas to dealing with the local authority except in regard to customers for 
whom the local authorities did not attempt to cater, and for whom they 
would never be able to cater. He then referred to the restrictions imposed 
by the Beard of Trade on electric supply companies, and, in illustration, 
produced specimens of two kinds of cable—one the overhead cable used by 
the Niagara Co., and made ‘at Providence, U.S.A., and the other the kind 
of cable that was to be used by the South Wales Co. The first, he said, 
coat £700 a mile. and the second, under the restrictions of the Board of 
Trade, £2,000 a mile, and yet the first did over three times the amount of 
work done by the second. 

Mr. E. H. REECE eaid he wished to give evidence in place of his 
partner, Mr. Porter Brown. His firm acted as agents for many large 
colliery owners in the South Wales district, the total output of the 
collieries at present under their control being 2,000,000 tons per annum. 
At the present moment the question of the cheap production of coal was 
exercising the minds of everybody in the district, the more cheaply worked 
teams being now exhausted. He understood that the promoters of this 
bill would provide power at from £4 to £10 per H. p. per annum. It was 
costing at present more than that at the collieries, and if only a portion of 
the power used at the collieries could be obtained at a cheaper rate it 
would make a considerable difference in the actual production of coal and 
would simplify the problem of working the more costly seams. Some of 
the collieries had already electric installations, but only for lighting. Tke 
capital of the undertakings represented by the promoters of the company 
was nearly £23,000,000, and they were interested in pretty nearly all the 
large works in the district. He admitted that if the company spent 
£50,000 on the undertaking they would have the right to supply the 


whole area. They would not, however, ask for powers unless they did 


intend to supply. The bill provided that the company would not supply 
within the area of any local authority without the consent of the local 
authority. There was a sliding scale clause in the bill so that the company 
would only be able to increase their dividend when they reduced the charge 


for electricity to 24d. per unit. He did not know that the second readin 
of the bill in the House of Commons was obtained by the promoters 
accepting the undertaking of the President of the Board of Trade that 
they would not supply within the district of any local authority without 
the consent of such authority. 

Mr. RAM, Q.C., for the promoters, said that as soon as it was found 
that Mr. Ritchie had made the statement referred to the promoters waited 
on bim and said they could not agree. 

WITNESS (continuing) said he did not think the operations of the 
promoters would ruin the Pontypool Electric Lighting Co., but if the 
promoters supplied more cheaply than that company the public of course 
would benefit. He did not see why a company should be protected 
from the effects of competition. Electric power could be used in 
collieries for lighting, pumping, and hauling. In a large colliery as much 
as 1,000 н.Р. could be used for hauling purposes alone. The charge under 
the bill was to be £10 per H.P. perannum at the outside, while the promoters 
hoped tbat it would not exceed £4. Under present circumstances £15 
per H.P. was the cost of fuel alone, so that he anticipated that in a colliery 
raising 750,000 tons of ооа! there would be a saving of £10,000 a year. 
He was of opinion that the development of electric energy in the district 
was behind the time, and he did not think that the local authorities 
contemplated supplying electric energy except for lighting. Ashe objected 
to local authorities engaging in trade, he did not blame them for having 
neglected to provide power, 

Mr. CORBETT, surveyor of the South Wales estates of the Marquis of 
Bute, said there were enormous industrial works at Cardiff, and most of 
them needed steam power. It was only the largest undertakings that 
could afford to provide electric installation of their own, and he thought 
there was little chance of the Corporation of Cardiff supplying electricity 
for power purposes, Even if they did, he doubted if it would be possible 
for them to do во as cheaply as the company. The Corporation, of course, 
having to safeguard the ratepayers’ money, could not be as speculative as 
acompany. He considered it essential the bill should provide for lighting 
as well as power, and thought that a limited competition with local 
authorities would be a wholesome stimulus, The Cardiff ratepayers had 
recently declined to allow the Corporation to extend electric tramways 
into the outside areas. 

Mr. JENNINGS, timber merchant, Cardiff, said if timber merchants 
could obtain electric power they would be able to insure their yards and 
stocks at a much lower rate than at present. He did not know Cardiff 
Corporation had offered to supply electric power at 2d. per unit for 4,000 
units, and 24d. per unit for smaller quantities, but he saw from the local 
papers that they could not generate enough current for lighting. 

Mr. ANDREW, Chairman of the Cardiff Chamber of Commerce, eaid 
that body had pasted a unanimous resolution in favour of the bill. 

Mr. E. P. MARTIN, manager of the Dowlais Iron Co., and a director of 
several large colliery companies, said he was anxious to obtain electric 
power both in the collieries and in the ironworks. He considered it 
necessary that manufacturers and traders in South Wales should have 
such a power in order that they might compete effectually with the 
foreigner. | 

Sir J. GUNN, director of many large colliery and other companies in 

South Wales, considered it important that a good and cheap supply of 
electric power should be forthcoming, and that the local authorities 
would hardly be justified in putting down plant sufficient for such a 
supply. 
E G. W. WILKINSON, director and engineer of the United and 
National Collieries (Ltd.), declared that the company would be very glad 
toget such a supply of electric power as would be obtainable under the 
bill Electric power would be admirable for driving drilling machinery, 
and he believed it would enable colliery proprietors to work small seams 
of coal which could not be at present worked at a profit. He thought it 
would be possible in time to use electricity as an explosive and for hauling 
and other colliery purposes. 

Mr. MAURICE DEACON, mining engineer, said steam and compressed 
air were the chief sources of power at present iu use jn mines, and the 
transmission of the power from theengines was managed by means of com- 
pressed air, electricity and hydraulic power. It would be very costly for 
individual manufacturers to supersede the present method by the adoption 
of electricity entirely. There would not only be the coet of installation 
but the old plant would have to be abandoned. He believed that the 
cheapest method of eupplying electricity was by esteblishing generating 
stations over a large area, though very large mines could supply themselves 
economically by having installations of their own. Something must be 
done, and done quickly, to meet the very serious foreign competition now 
threatening the South Wales industries, and in the general use of cheap 
electricity he saw a means to that end. 

Mr. T. CALLENDER said the solid system of laying electric mains was 
the one almost universally adopted. He regarded the provision in the bill 
empowering local authorities to break up the streets and lay the cables as 
affording sufficient protection to local authorities. 

Mr. H. GRAHAM HARRIS (Messrs. Bramwell & Harris) thought the 
company would be able to carry out their undertaking throughout South 
Wales. He considered that tlie brand of electric current supplied by the 
Cardiff Corporation though suited for lighting was unsuitable for power. 

Oa Wednesday Mr. BALFOUR BROWNE, Q.C., for the Corporations 
of Cardiff, Swansea, Newport, and Barry, contended that the South Wales 
district was unsuitable for a scheme of this kind, as there was plenty of 
steam coal with which the collieries could produce power more cheaply by 
electricity. Under one of the clauses of the bill a town like Barry would 
be deprived of its right to set up a generating station, and would be com- 
pelled if it supplied electric power at all to purchase current from the 
company in bulk. Consequently, if the Corporation could manufacture 
2 more cheaply than the company it would not be allowed to 
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The CHAIRMAN: The Committee think the time has arrived when it 
would be convenient for them to make a declaration. Sir J. Kiteon then 
read the following statement :— 

** A local authority which undertakes and is prepared to give a full 
* and ample supply of electrical energy for all purposes to consumers 
* within its district ought not, without its consent, to be required to 
give facilities for the supply within its district of electrical energy 
s бу other undertakers. But 1f a local authority is unable or unwilling 
** to provide, on reasonable terms and within a reasonable time, a full 
* and adequate supplv of electrical energy for any purposes to any 
* company or person applying for the same within 1ts district, such 
„company or person should be at liberty, after notice to the local 
“authority, to obtain their supply from other authorised undertakers, 
*and the local authority should be required to give all necessary 
* facilities for this purpose. Any difference arising out of the above 
“questions should be the subject of arbitration, as provided by the 
„general acts.“ 
Sir James Kitson added : Of course this overrides the clause providing 
that in any event the company shall be at liberty to supply to any person 
within such area as is willing to undertake to receive a supply of not lees 
than 20,000 Board of Trade unita per annum. 

Mr. BALFOUR BROWNE said in view of the Committee's decision he 
would close his case and concede the preamble. 

Counsel representing other local authorities took a similar course. 

Evidence was then given in support of the petitions of the Venarth and 
Pontypool electric lighting companies. 

Yesterday Mr. WEDDERBURN was allowed to speak on behalf of 
some of the smaller local authorities. He pointed out that Tredegar and 
Ebbw Vale were partly in Brecknock and partly in Monmouthshire, and 
would therefore have to be specially dealt with. He also drew attention 
to a circular issued by the South Wales Electrical Power Distribution Co. 
in which they stated that they did not intend to deal witb electric light- 
ing, and said that if the Committee allowed lighting powers to remain in 
the bill it would permit the company to break faith with those who had 
aeted on the circular. He hoped the Committee would agree to make 
clearer the provieions in the bill as regarded consent of the local authority 


and supply in bulk. 

Committee's Decisions. 
The CHAIRMAN said : ' 
** I have to announce that the Committee are of opinion that, subject 
“ to the principles contained in their declarations being embodied in 
*' clauses to be approved, and subject to such additions to and amend- 
„ mentsinclauses . . . . as on going through the clauses of the 
„bill appear necessary, the preamble of the South Wales Electrical 
Power Supply Bill is proved. It may be convenient. though the 
* business is not down for to-day, to announce that the preamble 
of the Durham Electric Power Supply Co.'s Bill is proved, that the 
“© preamble of the Tyneside Bill is not proved to the satisfaction of 
** the Committee, and that the preamble of the Lancashire Electric 
* Power Bill is proved to the satisfaction of the Committeo. The 
** iutention of the Committee is to insert, as far as may be applicable, 

** the same conditions in each of the bills." 
The Committes then adjourned until Tuesday, when the clauses of the 

bills will be considered. "A 


ELECTRIC LIGHTING ORDERS. 


The bill to confirm the Electric Lighting Provisional Order (No. 9) came 
on Tuesday before the Select Committee of the House of Commons 
presided over by Sir A. Godson. The bill was to confirm five orders, but 
the only ordera opposed were those referring to ths Isle of Wight and 
Gosforth (Northumberland). 


| THE FRESHWATER ORDER. 

The firat order considered was the Freshwater and Totland Bay order. 
This was an order of the Board of Trade under the Electric Lighting Acts 
of 1882 and 1888, empowering a company to construct works and supply 
electricity in the districts of Freshwater, Totland Bay, Yarmouth, and the 
Isle of Wight. 

Mr. RIGG, for the promoters, called 

Mr. C. EDMUNDS, solicitor, a director and present secretary of the 
proposed company, which, he said, was formed in March last to supply the 
district. Except at Yarmouth, where there was a small gas works, there 
was no i^m of lighting at all. The capital of the new company would 
be £15,000, with borrowing powers of £5,00). There would be five 
directora, who were all residents. Since the provisional crder was issued 
the circumstances had somewhat changed. The period for the purchase 
of the undertakiog by the local authority had been fixed by the Board of 
Trade at 42 years; but in the case of Bonchurch the period had been 
fixed at 7, 14 and 21 years. In this case, however, current was supplied 
from Ventnor, Bonchurch having no independent generating station. 

Mr. FRANK CHRISTIE (Messrs. Christie Bros. & Middleton, Chelms- 
ford) gave details of the equipment of the undertaking, which he considered 
would be a successful commercial speculation. They had secured в site 
close to the station with a siding from the railway, where there, was a good 
supply of water. They would instal a p'aat capable of supplying 3,000 
8 c.p. lamps at a cost of £10,000. They estimated that the first year they 
would supply frem 1,200 to 1,500 8 c.p. lamps, which would about pay the 
expenses and leave a small margin. When they got a supply of 3,000 
lamps they would be able to pay a dividend of 5 per cent. They could 
double the plant at a cost of £5,000, and could then pay a dividend of 
10 percent. The charge for current would be 7d. per unit, which was less 
than the usual charge in places of like popula“ i n. 

Mr. WEDDERBURN, Q.C. (for the District Council of the Isle of 
Wight, who opposed, but called no witnesses) caid when the order was 
promoted Freshwater was only a rural district, but since that time it had 
become an urban district, and as such would be able to get a loan for 
electric lighting from the Local Government Board. They thought, 


therefore, they siould not be debarred by ару grant to the company from 
exercising their rights. He aeked, in any case, that the period of purchase 
should be reduced to a maximum of 21 years; that the price for current 
should be reduced from 7d. to 5d., and that they should have some 
security beyond the deposit of £500 for the Company going on with the 
works. 

The Committee found the preamble proved, but reduced the period for 
the purchase from 42 years to 21 yeara, with a premium oi 15 per cent. 
above the value, 28 years with a premium of 10 per cent., or 35 years with 
& premium of 5 per cent. 


THE GOSFORTH ORDER. 


This was à Board of Trade provisional order empowering the Newcastle- 
on-Tyne Electrical Supply Co. (Ltd.) to extend their area and supply 
electricity in Gosforth. The only opponents were the Newcastle 
Corporation. / : 

Mr. M'OON, for the promoters, said the company was formed in 1889, 
and in 1890 erected their present generating station at Pandon Dene. At 
that time there were very few houses near but with the growth of the 
town building operations had been carried op, and the Corporation 
objected to any increase of the station. But the company were proposing 
to take an area of land outside the town, near the Tyne, on which to erect 
a generating station. The Council objected also to the interference with 
their streets in the company's carrying their mains to Gosforth, but it was 
now generally held that a company had the right to pass through the 
roads of any public authority for the purpose of supplying a district 
beyond. Dr. Merz, a director, aud Mr. W. M. Harris-Burland, engineer of 
the company, gave evidence in support of counsel’s statement, and after 
consultation an arrangement was arrived at by which the Corporation 
withdrew their opposition. 

Yesterday a clause was brought up to protect the rights of the Corpo- 
ration as to the route of the cable through the city, and the bill was 
ordered to be reported. 


WEST HAM CORPORATION BILL. 


'The Select Committee on Police and Sanitary matters, presided over by 
Mr. Reginald M'Kenna, last week considered the bill of the West Ham 
Corporation, which empowers the Council to enlarge the present electric 
generating station, to acquire and work by electricity several lines of 
tramways, &c., at an expenditure in all of nearly £900,000. 

Mr. BALFOUR BROWNE, Q.C., for the Corporation, said West Ham 
was a rapidly growing place, and at present the population was estimated 
at 510,000. The only opposition to the tramways portion of the bill was 
that of the North Metropolitan Tramways Co., the point raised being as 
to the po:tion of the company's undertaking the Corporation desired to 
purchase. The pre:ent tramways in the district were two—one from Bow 
to Wanstead (the lease of this portion bad expired, and an arbitration was 
now pending as to what the Corporation had to pay); the second was 
from Stratford to East Ham, the lease of which would expire ia 1904. The 
Corporation were endeavouring to arrange for the purchase of this under- 
taking at once. The estimated cost of the tramways would be £210,000, 
and the whole were to be electrically equipped. 

Mr. JOSEPH WALLER (Messrs. Kincaid, Waller & Manville) detailed 
the proposed lines, which would be of great service in bringing peuple from 
the docks to the centre of the town and from the centre to the country. 
The tramways would be worked in connection with the proposed lines of 
East Ham, and would become an important system. Notice had been 
given to purchase so much of the undertaking of the North Metropolitan 
tramways as was in their district. As soon as the price has been decided 
by arbitration, the Corporation would be able to take over that portion of 
the North Metropolitan system, but until 1904 they would not be in 
possession of the remainder. The overhead system of electric working 
could be adopted. 

The Committee ultimately passed the tramways portion of the bill, and 
the bill was ordered to be reported. 


DUBLIN ELECTRIC LIGHTING BILL. 


In the House of Commons on Tuesday, on the motion for the considera- 
tion of this bill, Mr. CAREW moved: “That the bill be considered this 
day three months." He maintained that if the bill passed, it would be the 
first time that a private company had been allowed to enter into competi- 
tion with a looal authority. The Dublin Corporation bad er under a 
provisional order to supply electricity, but haviog spent £89,000 in plant 
and exhausted their borrowing powers the service had not been satisfactory. 
They had recently, however, obtained new borrowing powere, and the Local 
Government Board had sanctioned an electric lighting scheme which had 
been prepared for them by a competent engineer. Parliament ought not 
therefore to allow a private company to come in and compete with the 
Corporation. 

Mr. BROWN, chairman of the committee which considered and passed 
the preamble of the bill, said it was proved that for many years past the 
Corporation of Dublin had had power to generate and supply electric 
current for lighting, and had failed to do во. If tbe Corporation had done 
their duty there would have been no case for this bill. As they had failed 
in their duty, the Committee thought it reasonable aud fair that a new 
company should be allowed to enter into competition with the Corporation 
and to supply this great want to the citizens of Dublin and to some of the 
out townships. | 

Mr. TREVELYAN, another member of the committee, said he differed 
во strongly from his colleagues that he took a division on the preamble of 
the bill. The House was asked by this bill to create an entirely new 
precedent, It had been the consistent poliey of Parliament to refuse to 
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permit any private company to come in and compete in the matter of 
electric lighting in any town where the Corporation had undertaken the 
work and was unwilliog to permit any private company to enter into com- 
petition, He contended that the Dublin Corporation had done their best 
under the circumstances. They had obtained power to borrow £250,000 
to put stations all over Dublin. He believed if such a bill as this were 
proposed for, say, Glasgow, it would not be listened to. 

Mr. T. M. HEALY said it was a remarkable fact that the people who 
were most anxious for a continuation of this monopoly in the hands of the 
Corporation of Dublin were the gas company. Why was the gas company 
so extremely anxious that this monopoly should remain in the hands of 
the Dublin Corporation? Because it knew well that the Corporation, 
having muddled away, with the assistance of the gas company, £100,000 
of the ratepayers' money, would muddle away £100,000 more. Why 
should he pay as а ratepayer of Dublin 7d. for electricity which, if he 
lived in Cork, he could obtain for 3d.? The chairman of the tramway 
company, about which a good deal bad been said, was formerly a member 
of the House —Mr. Murphy. What the House had not been told, however, 
was that the tramway company was paying the Corporation for this con- 
cession a rent of £12,000 a year and £300 per annum eztra for every mile 
of tramway it made. He thought the Corporation bad made an extremely 
good bargain for themselves. The Corporation bad never taken any step 
to improve their position in the matter of electric lighting until this bill 
was brought in. 

Eventually the motion for the consideration of the bill was carried by 
15 votes, and with slight amendment, the bill was ordered for third reading. 


OITY OP LONDON ELECTRIC LIGHTING 00.8 BILL. 


This bill, which empowers the company to acquire lauds for erecting 
additional generating stations, has now been sauctioned by a Committee 


of the House of Lords in the form in which it was amended by the House 
of Commons. 


TELEPHONING TELEGRAPHIC MESSAGES. 


, In the House of Commons on Monday, Mr. HENNIKER HEATON 
inquired of the Secretary to the Treasury whether it was an instruction to 
postmasters throughout the country that they were not to forward tele- 
graphic messages over the wires of the National Telephone Co. ; and, if so, 
what was the explanation of the new policy exemplified in such an 
instruction ? 

Mr. HANBURY : The Postmaster-General does not now undertake to 
deliver telegrams by telephone to subscribers of the National Telephone Co. 
who may desire this privilege, but it remains to explain that this arrange- 
ment has not been withdrawn from avy subscriber to whom it has been 
accorded in the past. 

Mr. HENNIKER HEATON : When was this extraordinary new priaciple 
introduced ? 

Mr. HANBURY said the instruction had been issued because it was 
found that there were obvious di-advantages in the Post Office entering 
into what was practically a partnership arrangement wich a private 
company, especially as that company was itself in direct competition with 
aded Office and persistently refused similar facilities to Post Office 
subecribera, 

p———— — 


LEGAL INTELLIGENCE. 
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Tramway Track Sanding. 


On Tuesday and Wednesday last week. in the Queen’s Bench Division 
Dublin (before the Lord Chief Baron, Mr. Justice Andrews, Mr. Justice 
Madden, and Mr. Justice Boyd) arguments were heard їп the appeal of the 
Dublin United Tramways Co. from the decision of the divisional police 
magistrate (Mr. Swifte). Particulars of this case were given in our issues 
of Nov. 10, Dec. land Dec.10,1899. The defendant company had to answer 
two summonses at the instance of the Dublin Corporation for having made 
default in maintaining and keeping in good condition and repair with such 
materials as the Corporation directed the tramway tracks witbiu the city. 
On the hearing of the summonses by Mr. Swifte, fines of £5 and £10 costs 
in each case were inflicted. From the evidence submitted Mr. Swifte found 
that the tram tracks had not been maintained and kept in good condition 
and repair as directed by the Corporation, and had become, through 
their slipperiness, a danger and annoyance to the ordinary traffic. 
One cause of the slipperinees of the track was that in dry weather the 
" swishing " or brushing away of grit, gravel and dust lying on the tram 
tracks, which, if permitted to remain, would afford a certain amount of 
foothold to horses hoofs, but which were swished” away by the draught 
produced in the transit of electric cars over the track at a high speed. 
Mr. Switte further found that toa small extent the slipperinees was caused 
by the setts or stones forming the tram track requiring to b» re-dressed. 
He found, however, that defendants had made reasonable effort to keep 
the tram tracks re-dressed from time totime, and that their structural condi- 
tion was fairly satisfactory. This latter was the only question of fact substan- 
tially controverted in the case, and he thus found it in favour of defendants. 
The proper remedy for the slipperiaess complained of was, in his worship's 
opinion, the sanding of the tram tracks. Defendants raised a preliminary 
objection to his worship’s jurisdiction to hear the summons founded on 
sec. 33 of the Tramways Act, 1870, and contended that under that section 
he should have sent the case to be settled by an engineer or other fit 
person nominated as referee by the Board of Trade ; but he was of opinion 
that, even assuming that section to be applicable at all, as the main question 
in controversy was one of law—namely, the construction of the 28th section 


of the Act of 1870 and the 37th section of the Act of 1897—he had at least 
concurrent jurisdiction, and he convicted the defendants. The judgment 
of the Appeal Court was sought on the following points:—(1) Had the 
magistrate jurisdiction to adjudicate on the summonses? (2) If so, was 
he right in deciding that, on the facts so found by him, the defendants 
were guilty of the offence charged by having failed to comply with the 
provisions of sec. 28 of the Tramways Act, 1870, taken in connection with 
sec. 57 of the Dublin United Tramways (Electrical Power) Act, 1897 ? 

The arguments against the magistrate's decision were delivered by 
Mr. Ronan, Q.C., and Mr. Gordon, Q.C.; and in support of the decision by 
The MacDermot, Q.C., and Mr. O'Shaughnessy, Q.C. 


JUDGMENT. 


Judgment was delivered on 14th inst, and by a majority the Court 
affirmed the magistrate’s convictions. 

Mr. Justice BOYD reviewed the Acts regulating the construction and 
maintenance of tramways in the city of Dublin, and held that the obliga- 
tions cast on the company by these Acts had reference only to the fabric 
of the roads. It was not contended that the company had not constructed 
their lines in strict conformity with the statutes, or that they had not 
kept them in good repair. The words in sec. 37 of the Act of 1897, 
“Shall maintain in good order and repeir, &c., so a3 not to be a danger or 
annoyance to the ordinary traffic,” referred, according to his construction 
of the section, to structural work’, wires, tubes, and electrical apparatus. 
The work which the Corporation could compel fhe company to do should 
be constructive work and nothiog else. He thought it was to be regretted 
that the Corporation did not adopt the alternative provided by the section 
of the Áct, do whatever work was necessary, and then sue the company for 
the cost. Had they done so the matter could bs taken to a higher Court, 
but under the courae that had beeu pursued there could be no appeal from 
the decision of the Queen's Bench. Не was of opinion that the conviction 
should be set aside. 

Mr. Justice MADDEN, in delivering the judgment of the majority of 
the Court, said the obligation cast on the tramway company by the Act of 
1897 was obviously a duty with regard to the general public. Wasa pave- 
ment that in certain weather became so slippery as to be a danger and 
annoyance to the ordinary traffic maintained in conformity with the 
statute, which provided that the tram tracks should at all times be main- 
tained and kept in good condition, so as not to be an annoyance and 
danger to the ordinary traffic? So long as the roadway was a danger to 
themselves the tramway company sanded it, but when it only became a 
danger to the public they ceased to sand. The sections seemed to be for 
the protection of the public, He was of opinion that both convictions of 
the magistrate should be affirmed. 

Mr. Justice ANDREWS thought the evidence of the chairman of the 
company was admissible, but as the magistrate said it would not have 
affected his findings, his disregard of it was immaterial. 

The LORD CHIEF BARON concurred. 


Washington & Co. v. Barraclough. 


In the Chancery Division, last week, Му. Justice Buckley heard an 
action brought by plaintiffs, manufacturers of electric cable-msking machi- 
nery at Sowerby Bridge, against defendant, engaged iu the same branch 
of industry at the ваше place. The parties had worked as partners. They had 
separately purchased certain patterns, drawings, &c., and a to work 
jointly, but disputes arose, plaintiffs contending that defendant had failed 
to produce proper accounts, and defendant alleging that plaintiffa had not 
paid him the proper proportion of profits due to him. 

His LORDSHIP held that plaintiffs’ veraion of the partnership agree- 
ment was the correct one, and directed an account to be taken on that 
basie. He also held that defendant had failed in his counterclaim for 
damages for alleged negligence by plaintiffa in manufacturing certain 
machines. Judgment for plaintiffs, with costa. | 


Telephone Rentals. 


In the Westminster (London) County Court last week the National 
Telephone Co. sought to recover £18. 5s. for the hire of a telephone from 
the Transvaal and Australian Gold Concessions (Leid.). The defence was 
that the Concessions received a letter from the company, stating that as 
the London County Council objected to underground wires and the Duke 
of Bedford to overhead, excepting upon very onerous terms, the National 
Company saw no prosp?ct of being able to continue the service. The 
defendants therefore claimed that they were not responsible for the rent 
until after the year had expired ; but Judge Lumley Smith, Q.C., held 
that, as the service was still supplied, and the defendants’ contract with 
the National Company bound plaintiffs to return the money for the 
unexpired portion, they must pay, and he gave judgment for plaintiffs for 
the amount claimed, with costs. 


In re the River Plate Electric Light and Traction Co. (Ltd.) 


On Tuesday Mr. Justice Cozens-Hardy granted a compulsory order for 
winding up this company on the petitition of Messers. Glyn, Mills, Currie 
& Co. i | 

Mr. YOUNGER, Q.C., on Wednesday mentioned the petition against the 
company and said before granting the order the learned judge had asked if 
anyone appeared for the company, and as no answer was given his lordship 
presumed the order mus* go. The petitioners had misunderstood the fact 
tbat negotiations for reconstruction of the eo were still proceeding, 
and if carried tbrough (as they probibly would be) everyone would be 
peid. Counsel now asked that the order might be stayed, and that the 
petition might be put in the paper in a fortnight's time. 

. Mr. Justice COZENS-HARDY ordered the petition to be restored to 
the paper on July 10, and in the meantime to stay the onder. 
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' COMBINED YOLT AND AMPERE-METER .FOR 
ELECTRIC TRAM AND MOTOR CAR WORE. 


— 


The combination volt and ampere- meter, shown one-third size in 
the accompanying illustration, is placed on the market by Messrs. O. 
Berend & Co., of Basinghall-avenue, London, E.C., and is especially 
designed for electric railway, tram or motor car work, for electric 
launch and crane work, and for use on small switchboards where space 
for separate instruments is frequently not available. Both instru- 
ments are constructed on the Deprez d'Arsonval principle—a moving 
coil.in a permanent magnetic field—and -are mounted in an air 
and watertight iron case. Iron has been selected for the case in 

reference to aluminium, as it renders the case less liable to acci- 
dental damage and at the same time protects the instruments from 
external magnetic field The slightly increased weight arising from 
the use of iron is therefore more than compensated for by the 
increased accuracy of the instruments and the efficient protection 
this material affords. Each instrument is entirely independent, and 
2 the event of damage can be replaced without interfering with the 
other. 

It is claimed that the frame on which the moving coil is wound, 
in fact, the complete coil, has been kept as light as possible, which 
is of great importance in instruments exposed to extreme vibration 
in use; moreover the powerful damping action of the magnetic field 
renders the instruments absolutely deadbeat. The dials of the 
instruments are protected by glass covers of in. plate glass, bevelled 
and bedded into the case in cement. As will be seen, the pointers 
are not arranged opposite. With the pointers side by side, and 

ointing either upwards or downwards, errors in reading due to the 
instruments being at an angle to the observer's eye are practically 
eliminated. 

The amperemeter scale is arranged either with zero in the centre 
ór with zero somewhat away from the centre, as the rate of charging 
is scarcely ever at the maximum rate of discharging, and this design 


admits of higher readings for the discharge. The scale can, of 
course, be graduated with zero at the left hand for motor work. The 
instrument shunts for current measurement are not fitted in the case, 
but can be fitted where most convenient, which saves taking large 
cables to the instrument, the connections from the instrument to 
the shunt being made with emall flexible leads about 2} yards long ; 
these flexibles should not be cut or lengthened, as this would affect 
the calibration. of the instrument. 

The voltmeter scale can be arranged either to read from zero or 
from any desired initial pressure. In the latter case the initial 
readings are about half the maximum limit, a more open scale at 
the normal working pressure can thus be obtained. 

The voltmeter resistances up to 160 volts are mounted inside the 
case, but for higher pressures the resistances are in separate cases 
with perforated metal sides. 

The above arrangements also apply to this type for switchboard 
work, and the instruments can be supplied with either back or front 
connections for this purpose. 


eR 


City and Guilds of London Institute.—The report of the 
Council upon the work of this institute for the year 1899 is just 
issued. This is the 20th year of the Institute's working, and a 
abies of the report shows the important position occupied by the 

nstitute in connection with secondary education. It is interestin 
to read that many students of the Institute are at present engage 
in the military operations in South Africa, and the names of 
these students are given. Further, most if not all of the assistants in 
charge of the Marconi wireless telegraph apparatus in South Africa are 
men from the Finsbury and Central Colleges. A communication has 

en received by the Council from the Secretary of State for War 
offering 15 commissions in the army (viz., 10 in the Royal Artillery 
and five in the infantry), to students in the schools and colleges 
maintained by the City and Guilds of London Institute. Much 
matter of a similarly instructive character is given in the report, 
which can be obtained at the head offices, Gresham College, Basing- 
hall-street, London, E.C. 
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TRAMWAY AND LIGHT RAILWAY ACCESSORIES 
AT ISLINGTON. 


In another portion of this issue space is given to a description of 
the chief electrical features of the Tramways and Light Railways 
Exhibition now being held at the Agricultural Hall, Islington, 
London, and those particulars may here be supplemented by a 
cursory reference to the remaining exhibits, which give the exhi- 
bition a fairly representative character. The show is not a large 
one, but may be taken as an earnest of what is to follow. In the 
near future an electric tramway and light railway exhibition will 
doubtless have to be run on a much more extensive scale; for 
there is gradually being developed all the material for a most 
instructive and interesting display of electrical power aud trac- 
tion, calculated to vie with the most ambitious of the Earl’s 
Court shows. From the commercial aspect such a show would 
undoubtedly be remunerative, The British public has by this 
time become fully acquainted with the overwhelming advantages of 
electrical over all other kinds of illumination, but it has still some- 
thing to learn in respect to the advantages of the application of 
electricity to domestic purposes of almost every kind—to the propul- 
sion of vehicles, and for driving machinery. In London especially, 
the public knows little of the great development of these branches 
of the electrical industry, and the time is near at hand when an 
opportunity ona large scale, with all the éclat of a royal inauguration® 
&c., should be provided for its delectation. This expression of our 
views is not intended to detract from the usefulness or the interest 
of the Islington show, which, although small, serves a useful purpose 
in bringing together under one roof many of the latest improvements 
in electric tramway and light railway equipment. We miss from 
the show a great many of the leading firms in the electrical industry, 
who most probably at the present time are much to» busy to give 
the necessary attention to such secondary aids to business 
as a small exhibition must necessarily be; but, notwithstand- 
ing, this the list of exhibitors include many firms in the firet 
rank. We have only room here to deal briefly with the principal 
remaining exhibits. 

Messrs. ASKHAM Bros. & WILSsoN, of Sheffield, show an infinite 
variety of points, crossings, springs, tyres, plates, tools, and general 
accessories for permanent way construction, similar to those supplied 
by the firm to Nottingham, Manchester, Halifax, Blackburn, Aber- 
deen, Dundee, Glasgow, Bury, Dublin, Liverpool, London, Bristol, 
Sheffield. Bradford, Birmingham, Hull, Middlesbrough, Oldham, 
Birkenhead, and other towns, and to the numerous lines owned and 
worked by the British E'ectric Traction Co. Wherever electric 
tramway working has been introduced this firm's manufactures are 
much in evidence. 

Messrs. R. BECKER & Co. show several continuous-current electric 
motors of their enclosed type, one of which is at work driving a 
patent circular cold-sawing machine of the same firm's manufacture. 

At stand 18, at the top of the hall, is a neat display of the well- 
known cables of the British INSULATEO Wike CO. Typical 
examples are shown of paper-insulated cables used on the Aberdeen, 
Glasgow, Manchester, Bradford, Blackpool and Fleetwood, Sheffield, 
and many other tramway lines in this country. A short length is 
also shown of the three-phase cable to be used on the Isle of Thanet 
tramways, now in course of construction and expected to be opened, 
in part at least, in the autumn. Some good examples of sestion 
pillars are also shown at this stand. 

At the BRITISH THomson-Houvuston Co.’s stand, No. 40, is shown 
a fully-equipped car, similar to those now being supplied by tha 
company to the London United Tramways. A fine type of car, 
built by Messrs. Hurst, Nelson & Co., mounted on Brill trucks, is 
also shown here. In this car electric heaters are installed, controlled 
by a eimple switch, giving several casily-regulated gradations of tem- 

rature. A quantity of B.T.H. standard overhead material is a 

eature of the exhibit. 

The Brusa Company show a bogey vestibule car arranged to seat 
44 passengers in two compartments, divided into two classes if 
desired, or into smoking and non-smoking. The car has a middle. 
entrance, and is a fine example of what can be turned out at Lough- 
borough. A number of tramway controllera are also shown. 

The Care AsBEsTOS Co., at stand No. 72, show a model of a 
steam boiler covered with the company’s patent blue asbestos re- 
movable mattresses, and also several steam and hot water pipes, 
flanges, &c., covered with removable blue asbestos pipe covering. 
Some interesting examples of crude blue asbestos are also displayed, 
from the company’s mines in Cape Colony. This company are issuing 
a timely pamphlet containing, Notes on Locomotive and other 
Boiler xd Steam Pipe Coverings.” Blue asbestos is claimed to be 
considerably lighter and to yield a longer and stronger fibre than 
other classes of asbestos, For use in the form of mattresses and 
ropes it makes a removable covering for boilers and steam pipes the 
superiority of which over cement coverings is generally admitted. 
Removable coverings are made in blue asbestos which are shown by 
Government experiments to give excellent results compared wit 
many other forms of boiler covering, including silicate cotton, hemp, 
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rope, bair, felt, and Pascal cement. A removable covering for steam 

ipes is of course of equal if not of even greater importance than 
or boilers, and for this p a blue asbestos hollow rope is woven 
and is coiled round the pipe. This can be removed and replaced 
over and over again, and allows of perfect freedom of expansion and 
contraction in cases where cement covering is likely to crack and 
fall off. These blue asbestos ropes are made in four sizes. The fact 
that the company’s commodities are in extensive use in the chief 
electricity supply stations, in many of the largest factories, as well 
as in the British, Japanese, and other navies and on the locomotives 
of British, Continental, and Colonial railways is fairly claimed by 
the company as a standing testimonial to the claims made for Cape 
blue asbestos goods. 

At Messrs. CHas. CHURCHILL & Co.’s stand, No. 64, a grand 
exhibit of high-class American machine tools for an infinite variety 
of work are on view, This exhibit deserves careful attention from 
machine tool users. 

An interesting exhibit is that of the CONSOLIDATED CAR- 
Heatina Co., who show a variety of electric car-heaters, for which 
many advantages are claimed. 

Messrs. CrossLEY Bros.’ exhibit of gas and oil engines is a 
representative one. The О. E.“ type of high-speed gas engine is 
shown driving a dynamo for electric lighting. The engine gives 
12 actual H P, as a standing working load. 


The combined exhibit of Messrs. Dick, Kerr & Co., the Exc- 
LISH ELECTRIC MANUFACTURING Co. and the ELectaic RAILWAY 
AND Tramway CARRIAGE Works, will be found at stands Nos 
25, 26 and 27. Here are on show four examples of tramcars— 
No. 1 a vestibule top-seat car for heavy town service, No. 2 a 
cross-bench car for high-speed summer suburban traffic, No. 3 a 
4-wheeled top-seat car, and No. 4 a 4-wheeled single-deck саг, 
with seating capacity for 26 passengers. Тһе car bodies 
in each case have been manufactured by the Electric Railway 
and Tramway Carriage Works, and the electrical equipment by the 
English Electric Manufacturing Co. A large exhibit of permanent 
way plant and material, including raile, foundations, junction 
pointe rail joints, &c., manufactured by Messrs. Dick, Kerr & 
Co., is also displayed. 

THE ELECTRIC Construction Co. make a fine show of E. C. C. 
plant, ineluding a 70 kw. variable ratio transformer now largely 
employed in the distribution of current on the Oxford sys eim 
for lighting. These machines are also employed on the City and 
South London Railway аз reducers, The arrangement of double 
field in these transformers, enabling the ratio of the primary and 
secondary voltage to be varied within any desired limit, is patented. 
Other exhibits at this stand include a 30 H.P. tramcar motor, 
stationary motors of the “Bushbury” type, the E. C. C. form of 
trolley for side suspension, switchboard apparatus, &c. 

The ELECTRIC Tramway Equipment Co. show a number of 
trolley line and cther insulators, made on the Verus insulation. 
Other features of this exhibit are a good show of cars, arm suspen- 
s‘ons, Írcgs, switches and crossipg:. 

At Messis, ELLIOTT Bros’ stand, No. 26, at the lower end of the 
east side of the main hall, is displayed a fine group of electric 
measuring instruments, speed indicators, recording watt and am- 
metera, and an instructive switchboard panel showing a variety ot 
instruments and methods of fixing to the switchboard for easy 
reading. A Board of Trade panel shows the instruments necessary 
for carrying out the tests required by the Electrical Standardising 
Department in conne:tion with electric tramway undertakings. 
This is the best instrument exhibit in the hall. 

Messra. S. Z. DE FERRANTI (Ltd.) are content with an excellent 
display of photographs of Ferranti plant and apparatus for all classes 
of lighting and power work, which has been installed in many cf 
the chief supply stations of the country. 

Messrs. WALTER T. GLOVER & Co. have a large exhibit in the 
centre transept, and Eere samples of a large variety of this firm's 
well-known types of cables for lighting, power and traction work, 
are on show, including a drum of single lead.covered cable for 
tramway feeders. A notable feature in this exhibit is a good 
display of joint boxes, straight tee and four-way jointers for single 
concentric, double concentric, twin and threc-zore cables of all 
sizes, including a patent cable connector. 

THE British MaNNESMAN Tube Co. have on show a large 
variety cf traction poles, arc lamp posts, trolley poles, &c., in 
great variely of desigu and ornamentation. Large quantities of 
these poles have been supplied for the principal public installa- 
tions in Great Britain and the Continent 

Amongst the indispensable accessories for tramway working. car- 
wheels form an essential part. An excellent exhibit of these wheels 
is made by Messrs. MILLER & Co. at s'and No. 24. Jt is claimed for 
this firm's manufactures that they have run under electric motor cars 
in direct competition with the best wheels of other makes, and have 
given very satisfactory results. A special design of wheel press is 
shown, working up to a total pressure of 150 tons. A working 
model is exhibited at this stand of a system of chilled iron double 
shifting points, as supplied to the Naples Electric Tramways, 
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Among other well-known firms exhibiting a variety of apparatus 
and accessories for electric tramway working may be mentioned 
Messrs. W. F. Dennis & Co., Doulton & Co., Simplex Steel Conduit 
Co., St. Helen's Cable Co., Estler Bros, Le Carbone, Ohio Bress Co., 
ME Bearings, Wheeler Condensing & Engineering Со, 
and the Worthington Pumping Engine Co. 

It is fitting that in an exhibition dealing with the latest specialities 
in iris and light railway building and equipment, special atten- 
tion should be given to minor but essential details and the exhibition 
under notice is particularly strong in some of these accessories. A 
noticeable feature is the large number of patent collapsible seate, the 
object of all the inventions alike being to provide a dry seat for the 

nger. | Little exception can be taken to the seat which secured 
the first award. This is a weighted seat for each passenger and tilts 
to an angle on the passenger rising, leaves the under part of the seat 
free for advertisements (not an unimportant feature from the tramway. 
owners’ point of view), is reversible by the shifting over of the upper 
rail, and unless the rain is accompanied by a strong wind will keep 
the seat quite dry. Many ingenious devices (some very simple others 
much too complicated) are shown in the annexe adjoining the large 
hall, where also may be seen several cxamples of tramcar protection 
fenders of American design and manufacture. 


—«^R———— — 
MUNICIPAL, FOREIGN &. GENERAL. NOTES. 


Correspondence for * The Electrician."—Correspondence, both 
editorial and business, for The Electrician, is suffering such con- 
siderable delay at the hands of the postal authorities that commu- 
nications requiring urgent attention should be sent by rail or 
special messenger when possible. Any communication containing 
drawings, original MS., or remittances ahould be separately advised. 


Acts of Parliament.— The Royal Assent was given on June 25 
to the Electric Lighting Orders Confirmation Acts (1900), Nos. 1, 3, 
4, and 5, and the Central London Railway Act (1900). 

Ambleside.—The Local Government Board decline to sanction 
the agreement between the Council and the Windermere Electricity 
Supply Co. for the supply of electric energy to Ambleside on the 
ground that the latter have no powers to supply electricity out of 
their district, and the Council would either have to erect their own 
generating station or lease their order to the Windermere сорашу, 
The Council deem it inadvisable to incur further capital expenditure 
at present, and the company is to be approached with a view to 
taking a lease of the order. І 


Ashton-under-Lyne.—In presenting his annual financial state- 
ment to the Council on Wednesday, Ald. Wilson, chairman of the 
Finance committee, stated that there was a deficiency on the working 
of the electricity department for the past year of £1,060. 11s. 8d. 
The account would, however, soon rectify itself and show a surplus 
instead of a deficiency. The electricity department was still an 
undeveloped department of the Corporation, but it was progreseing 
and advancing towards prosperity. | 

Ballarat (Victoria)—The British Insulated Wire Co. have 
completed the purchase of the undertaking of the Ballarat Hors? 
Tramway Co. for £12,000. It is proposed to reconstruct the lines for 
electric traction, and to considerably extend the system, the Council 
being asked to grant a lease for 30 years. 


Batavia (Java).—The electric tramway (serving the Sourabaya 
and Madura districts), which was commenced in 1898, is now 
completed and in working order for one-third of its length. 


Battersea.—The ceremony of laying the foundation stone of the 
electricity supply station will be performed on July 28, by the chair- 
man of the Vestry (Mr. W. Matthews). 

The dispute with the Post Office authorities on the subject of 
laying telegraph tubes has been settled. The Highways committee 
reported that it had been decided to give consent to the works on 
the following conditions :— 

(1) The Postmaster-General shall make good damage done in the execu- 
tioa or maintenance of the work. (2) The Postmaster-General shall give 
notice in writing to the Vestry, in case at any time апу of the said tele- 
graphs shall be used or required to be used to connect exchanges of the 
National Telephone Co. or exchanges of the National Telephone Co. and 
Post Offices. (5) Oa receipt of such notice as last aforesaid, the Vestry 
shall be at liberty, by notice in writing, to withdraw the consent hereby 
given so far as relates to any telegraphs to be used as aforesaid, and the 
Postmaster- General, if he objects to such withdrawal, shall take immediate 
steps to obtain a determination of the difference thus arising in manner 
pre:cribed by the Telegraph Act, 1878. 

Bi —The Corporation have acquired: the site of the old 
general hospital in Summer-lane for £23,000. It will be utilised as 
an electric power station, from which energy for lighting, for tram- 
ways and for power will be supplied. The area purchased consists of 
about 4 acres, 


Bolsover.—The Council have entered into an arrangement with 
the Sheepbridge Company for the electric lighting of Whaley Thorne. 


am. 
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Bournemouth.— Electric lighting is to replace gas in the upper 
&nd lower gardens, which form so important a feature of this town. 

Brighouse.—The new 7 77 8 works at Cooper Bridge were for- 
mally opened by the mayor (Mr. Councillor Clay) on Saturday. The 
tanks and exterior of the buildings are lighted by enclosed “ Ark” 
lamps supplied by Messrs. Johnson & Phillips, and a battery of 
chloride cells haà been provided for the incandescent lighting of the 
works, manager’s house, and committee rooms when the generating 
plantis not running. “Churton” dynamo, switchboard, and con- 
trolling apparatus is installed. | 

Cambridge.—Negotiations between the Council, the Cambridge 
Street Tramways Co., and the British Electric Traction Co. for 
regarding the acquisition of the local tramways have, we understand, 


been dropped for the present. 


“Cassier’s Magazine."—The July issue contains articles оп 
© Electric Power for Factories,” © Invention as a Factor of American 
National Wealth,” Machine Tools in the Mechanic Arts," 
* Economies in Machine-Shop Work,” and “The Development of 
Flywheels.” | ; 


Chatham.— The Chatham, Rochester & District Electric Light Co. 
will introduce the maximum demand system of charging for electric 
current from Oct. 1l. The charge will be 7d. per unit for the first 
hour and 2d. after. The company will introduce “free” wiring. A 
consumer can, under this system, have the first six lamps fixed 
without initial 91 55 The revised charge for current to consumers 
will be 7d. per unit for the first hour and 23d. after. 

. City of London.—The City of London Electric Lighting Co. has 
been granted permission to substitute 14ір. by llin. troughing for 
the 9in. by 6in. troughing at present in the Queen Victoria-street 
subway between Blackfriars and St. Andrew's-hill. Increased rent 
in accordance with the scale laid down by the Council in respect of 
the space which will be occupied in the subway by the larger 
troughing has to be paid. ; 


Cleckheaton.—The Council have purchased land for the erection 
of electricity supply and refuse destructor works. 


Cork. —Eighty-five additional public arc lamps are to be erected 
here. The annual charge for the supply of current to and for the 
maintenance of the lamps will be about £1,275, and the present cost 
of gas lighting (about 270 lamps will be displaced) is £766. 8s. 4d. 
The illuminating power of the arc lamps will Ъз equivalent to 
168,000 c.p., against 2,705 c.p. of the existing gas lamps. 


Devonport.—An inquiry was held on Wednesday into the appli- 
cation of. the Corporation to borrow £69,727 for electricity supply. 
The town clerk (Mr. A. B. Pilling) gave evidence of the town's 
assessable value, &c., and technical details were furnished by the 
borough electrical engineer (Mr. Charles Furness), who explained 
that the station premises on the waterside frontage would be 
capable of storing about 1,200 tons ef coal. It was proposed to 
have three steam dynamos, one of 300 H. p. (which would. be used for 
lighting) one of 600 H. p. for traction work, and a third unit of 
600 н.р. would be held in reserve. They would start the working 
of the plaut with an assured demand for 700,000 units per annum. 
The system of distribution would be the low-pressure continuous 
current. ` | 


Drifüeld. —The Council has resolved to oppose an application by 
the Northern Counties Electricity Supply Co. for a provisional 
electric lighting order. i 


Dundee.—The Perth-road electric tramway route is approaching 
compotion, and the line will be ready for traffic about the middle of 
у. N : 


Electrical Bills.—In the Westminster (London) County Court 
on Monday, Judgé Lumley Smith, Q.C., heard a claim (Smeeton 
and Page v. Collings) for £2. 5s. 94., balance of a bill for £32. 1s. 9d. 
for electrical work done. An estimate was made for a small 
electric job at defendant's house to include all materials, casinge, 
tubing, cables, wires, switches and wall plugs, and wiring, for 
16 additional lamps. The estimate was £13. 10s. Other items in 
the rendered account for the work were said to be for extras 
ordered afterwards. The Jupce: If I have a pair of trousers made 
I should not expect a bill to come in for extras. Mr. Firtx (for 
рш: Electrical bills are always made out like this. ‘The 

UDGE : I have paid a good many, and it was not so. The judge said 
the charge was in excess of what it ought to be, and found for 
plaintiffs for 30s. and costs. 


Electrical Cabs in London.— On the subject of the failure of the 
London Electrical Cab Co., Mr. Carl Oppermann (who has occupied 
for many years a prominent position ın the electric automobile 
industry) writes :— 

TO THE EDITOR OF THE ELECTRICIAN. 

Sir,—One would think, from reading the circular of the directors of the 
late London Electrical Cab Co. (Ltd.) that the electrical vehicle was an 
impossibility, and that the vast sum subscribed by the public was used in 
endeavouring to put a practical vehicle on the streets. From the manner 
in which the capital was spent, some might feel inclined to suggest that 
the only reason for which the company was started was to obtain the 


40 cabs at once. They say these were too heavy for the rubber tyres. 


in a vehicle built practically without springs. 


£25,000 for the valuable (sic) licences, without which, we were. told, you. 
could not make electrical vehicles at all, although the electrical landau. 
shown to would-be shareholders at Winchester House, E.C., was made 
under quite a different system, and one for which no licence was required 
other than that conveyed to the purchaser of any patented article. 

The directors say that although the designs were approved of by engiveers 
and experts, several defects developed themselves in the vehicles. To my 


knowledge, the directors were advised to make only two cabs in order to 


find out what was required to stand the London street traffic ; but instead: 
without any actual experience to guide them, the directors put in € 

f 
course J8ewt. to 40cwt. was too much for the same kind of wheels and rubbers. 
that one would find on an ordinary four-wheel horse-drawn cab weighing 
only 8cwt., and which were put on the first electric cabs. The vibration, 
too, we are told, destroyed the cella.. One cannot be surprised at vibration 
What further damaged the 
ceils was the enormous amount of the current taken from them owing to 
the want of attention to the gearing and sending out of the cabe without 
proper oiling arrangements. Not any of the vehicles had an ampere meter, 
so that however anxious a driver might be to run the cabs successfully, he 
had no certain means of telling whether his cab was running properly or not. 

Then there was the driver bogey. Can oue expect men who have 
a living to earn not eventually becoming disheartened and reverting to 
the old horse-drawn vehicle in consequence of the continuous break. 
downs—breakdowns which could in all cases have been prevented by 
proper supervision amd examination of the cibs after each day's run! 
I know that it is possible to obtain any number of men who could, with 
slight training, properly drive an electrical vehicle. 

Consider, again, the large sum spent upon the alternating transformer 
plant put down to supply current for the accumulators, and which turned 
out to be practically useless, and was abandoned, as the current ultimately 
cost 4d. or so a unit, а continuous-current plant being afterwards put 
down at a further cost of several thousand pounds, although all the current 
necessary for the undertaking could have been obtained without a farthing 
outlay at about 14d. per unit from supply stations in London. i 

To show that electrical vehicles can be made to run, and at a profit, 
when properly managed, you have only to turn to New York, where, 
starting with a modest 20 cabs, the number is now increased to over 200 ; 
or to Berlin, where electrical omnibuses are in use successfully ; and also 
to some electrical victorias, which have been recently hired out in London 
and have proved an unqualified success. But no company started to hire 
out electrical carriages can ever prove profitable if run upon the lines of 
the late London Electrical Cab C». 

That smart, comfortable, and reliable electrical carriages will eventually 
appear in our streets in la ge numbers thera is not the shadow of a doubt, 
as their popularity is beyond all question. The entire absence of noise and 
vibration, heat, or unpleasant odoura either to the passengera or to anyone 
in their immediate neighbourhood, and the ease with which they are 
controlled, all tend to make them an ideal means of locomotion. 

Glasgow.—The revenue of the Corporation tramways for the 
year ended May 31 amounted to £469,965, compared with 
£439,224. 18. 8d. in 1899, and the working expenses to £344,661, 
against £318,105. 18s. 11d , leaving a balance of £125,304, compared 
with £121,118. The balance has been applied as follows: Rent of 
Govan and Ibrox tramways, £1,985 ; interest on capital, £17,295 ; 
sinking fund, £11,636; depreciation, £32,079; common good, 
£19,500; general reserve, £16,809. The traffic revenue showed an 
increase of £31,058. The revenue on the electric system was about 
Is. 2d. per car mile, and from the horae cars 114d. During the year 
about £400,000 has been spent on renewal of track and on converaion 
and electrical equipment. 


Hackney (London).—To encourage the demand for electric 
current the Electric Lighting committee, on a report from the con- 
sulting engineer (Mr. Robert Hammond), recommend that the charge 
for current for private lighting be fixed at 4d. per unit, and 2d. for 
motive power. 


Hammersmith (London)— The Vestry have fully discussed the 
question of extension of the electric lighting mains, and have decided 
that 24 additional thoroughfares should be scheduled, and the work 
carried out at an estimated cost of £8,877. In order to meet the cost 
of these exteneions, the necessary transformers, &c., the Vestry intend 
to borrow £15,500.. The Electric Lighting committee have reported 
against the proposal to reduce the charge for electric current. 

Hanley.—The special Electric Lighting sub-committee recently 
appointed to consider and report upon the reasons for the deficiency 
shown on the working of the electricity department for 1899 pre- 
sented the result of their investigations to the Council on Tuesday. 
The borough engineer (Mr. Joseph Lobley), in conjunction with the 
electrical engineer (Mr. C. A. Cowell), had prepared reports on the: 
matter. Mr. Lobley stated that loans amounting to £70,009 had been 
sanctioned, and £64,990 had been borrowed. Applications had been 
made for further borrowing powers for £4,000 to cover cost of boiler- 
house requirements, During the past year £7,044 had been expended 
on capital account, bringing the total expenditure up to £67,829. 
The capital outlay amounted to £55 per kw. of generating capacity. 
There were only three local authorities and one company where the 
expenditure had been lower than Hanley. There was, therefore, no 
cause for apprehension as to the future financial success of the under- 
taking. fe total capacity of the station is 1,224 kw. The 
maximum demand last year was 550 kw.; this year it might be 
expected to reach 650 kw. There was no ground for the suggestion 


THE ELECTRICIAN, JUNE 29, 1900. 


383: 


that the plant was obsolete and out of date, and should consequently 
be valued at much lees than cost price. The land had not become 
less valuable, and the buildings were maintained up to the original 
value, or even beyond it. As regarded the mains, there was no 
general experience extant as to how long they would last. No sign 
whatever of depreciation had become apparent, and all local defects 
arising from.extraneous causes were put right out of revenue. The 
street lamp posts did not deteriorate, and the arc lamps were main- 
tained out of revenue. The same remark applied to all other items, 
with the exception of machinery, which must be specially treated. 
'The early Brush engines aud rope-diiven dynamos were not quite up 
to date. The capacity of these Brush engines and dynamos was 
324 kw. The remaining plant, including boilera, condensers, pumps, 
Ferranti steam alternators, rectifiera, &c., were thoroughly up to date. 
The machinery, including that which was not quite up to date, was 
doingexceedingly useful work. The mechanical stokers had not proved 
altogether a success, notwithstanding the efforts of the committee 
to secure good ones. New furnaces had been provided out of 
revenue, and thus the plant was maintained at its original value. 
Mr. Lobley further states that there is no dual control, He did not 
in any way interfere with Mr. Cowell in the control of his staff. 
The expenditure on revenue account amounted to £7,632, the receipts 
to £8,609, leaving a gross profit of £1,177 and interest and s‘nking 
fund charges amounted to £3,446, causing a deficiency of £2,269, 
which had had to be transferred from the general district rate account. 
Places of worship were charged 4d., and heating and power 24d. and 
1d. per unit, but the total revenue from these sources had been less 
than £100 a-year. Notwithstanding the reduction in the price 
charged, the total revenue had steadily increased year by year. The 
expenditure had also increased, and particularly during 1899. ‘The 
eee began with the reduetion in the charge per unit. It was 
quite expected that there would be some deficiency for the first year 
or two. If the origina) charge of 6d. and 3d. per unit hai been 
adhered to, the revenue would have been greater in 1895 by 
£200 ; 1896, by £300; 1897, by £800; 1898, by £900; and 1899, 
by £1,400 ; or a total of £3,600. The increase of the sinking fund 
continued, and now amounted to £5,638. Their high figures charged 
on revenue account for maintenance disposed of the argument that 
this fund should not be regarded as a valuable asset to its fullest 
extent. The expenditure on revenue showed a great increase 
in several items. If the works had been carried on during 1899 
at the same price per unit as in 1898 (2°48d. instead of 3 18d.), 
the grose profit would have been £2,748 instead of £1,177. There 
was an increase in the cost of coal of £959, after allowing for the 
additional output. The average price received for private supply 
in Hanley was 4-00d. per unit. Sixteen local authorities an | tnree 
companies in this country had received a lower average price. 
To a considerable extent Mr. Cowell's report covered the гате 
ground as Mr. Lobley, but went more into detail as to works costs, 
maintenance, renewals, &c. It concludes by stating that a con- 
siderable sum could be saved per year if better arrangements were 
made for handling ccal. In the plans prepared for the new boilers, 
&c., this had been provided. anley was one of the very few 
stations that did not work with fuel economisers for heating the feed 
water. What would do more than anything to reduce the quantity 
of fuel used would be to ра down economisers in connection with 
the present boilers as well as with the proposed new ones. In the 
plans now being sent to the Local Government Board this provision 
was included. The eub-committee reported that, after full con- 
sideration, they were of opinion that the deficiency in the revenue 
account for last year was t> be attributed to the following causes: 
(1) Too early reduction in the price of current before a reserve 

und had been formed; (2) increased cost of fuel, wages and 
materials ; (3) abnormal repairs to generating plant; (4) increased 
charges to sinking fund and interest on further capital. They 
decided to recommend the Council to increase the present prices 
for the supply of electric current of 5d. and 24d. to 61. and 3d. per 
unit from July 1, lees discount», as before. They also ошо 
that the charge for suppl to places of worship be increased from 4d. 
to 4$d. per unit, and for heating and power supplied through 
separate meters from 2$d. to 3d. up to four houra’ consumption per 
day, and ld. per unit after. The adoption of the minutes was 
carried after considerable discussion. 


Holborn (London).—On the recommendation of the Works 
committee it has been decided to invite the electric lighting 
companies serving the district (County of London & Brush Co, 
the Metropolitan Electric Supply Co. and the Charing Cross and 
Strand Electricity Supply Corporation) to trend in estimates for 
lighting the district electrically. - 

Lighting.— On the recommendation of the Building 
committee the Southampton Board of Guardians are providing an 
electric lighting installation to their new infirmary. 

i ock.—The council have acquired a site for electricity 
works at Riccarton, 


Lancaster.—Profit on the Electric Lighting department for the 
past year was £420. 18а, 


Light Railways.—The Peterborough and District Light Railways 
Order has been submitted to the Board of Trade for confirmation. 
Objections must be lodged by July 21. 

An inquiry was held on Friday into the application of the 
Oldham, Ashton & Hyde Electric Tramway (Ltd.) for an order to 
authorise the construction of a light (electric) railway from Ashton, 
through Dukinfield to Hyde, and from Hyde to Denton. The 
Ashton, Dukinfield, Hyde, and Stourbridge Corporations and the 
Denton Council opposed, and the chairman (Earl Jersey) announced 
that the Commissioners could not, in face of the strenuous opposition 
of the local authorities, force a echeme of the kind upon the district. 
The application was accordingly refused. 

The Bexhill and St. Leonards light railway order was recently 
confirmed by the Board of Trade. The promoter (Mr. W. M 
Murphy, J.P.) is also promoting a bill for the construction of 
electric tramways in Hastings, and both schemes will eventually 
be connected up and probably amalgamated. 

At a special meeting of the Northwich Council the engineers of the 
United Kingdom Tramway & Light Railway Electric Syndicate 
(Major Tulloch and Mr. Н. W. Handcock) explained the proposal 
to construct a light electric railway on the overhead trolley system 
between Northwich, Winsford and Middlewich. For the Northwich 
district it is proposed to commence the line on the Manchester main. 
road, run to the station, carry a branch to Broken Cross, construct 
the overhead system from the station through the town and on to 
the Winsford and Middlewich main roads. "These towns would thus 
for the first time be connected. Goods, as well as passengers, will be 
carried. The Council unanimously adopted a resolution in favour 
of the scheme, but subject to details to be submitted to a future 
meeting being acceptable. ' 

An inquiry was held on Wednesday, at Mansfield, into the applica- 
tion of Messrs. Fell, Lewis & Kershaw for authority to extend their 
original electric tramway scheme for Mansfield aud. district. Three 
new lines were proposed. After hearing evidence, the chairman 
(the Earl of Jersey) announced that the Commissioners would report 
in favour of granting the order. 


London County Council —At Tuesday's meeting it was decided 
that, having regard to the price at which the recent issue of County 
Council stock was subscribed, the rate of interest for loans granted by 
the Council to the London local authorities should remain at 3} per 
cent. Loans of £20,000 to Battersea, £10,000 to Poplar, and £20,000 
to Shoreditch for electric lighting purposes were approved. The 
Asylumscommittee presented a report involving a capital expenditure 
of £39,000 for a central station at the Horton estate for the supply of 
water and electricity to the Asylum and to the suggested epileptic 
colony. The Tpm states that the buildings have been so designed 
that they could be extended from time to time to whatever capacity 
may be required. The lighting plant is for an installation of 3,800 
lamps, equivalent to 8,187 8 c.p. lamps, and will also provide current 
for 16 motors ranging from 1 B. H.P. to 22 h. H.. The three-wire 
em at 400 volts is recommended, with 900 volt distribution in 
all rooms occupied by patients and staff. The estimated cost of the 
electric lighting plant was £18,000. Consideration of the report was 
postponed for a week. | 


Lowestoft. -The Council have applied for sanction to borrow 
£20,000 for electric lighting extensions. This sum is to be applied 
as follows: For extensions already authorised £4,760, additional 
mains £1,900, feeders and pilot wires to Pakefield and Park £3,890, 
additional distributing cables to be laid when desirable, together 
with additional meters, cut-outs and house service connections, 
£5,000 ; additional steam dynamo, boiler, steam pipes, switch gear, 
&c., £3,000 ; legal and advertising expenses, printing, engineering 
fees, &c., £1,450. The Council have also decided to invite offers 
from firms willing to undertake the wiring of premises on the hire- 
purchase system. The following charges have been fixed for the 
supply of electric current for lighting : 7d. per unit for the first 100 
hours maximum demand per quarter, and 3d. per unit beyond. For 
power 7d. per unit for the first hour's maximum demand per day 
and 144. after. The Council have further decided to appoint a 
resident electrical engineer at a salary of £200 per annum. The 
consulting engineer (Mr. W. C. C. Hawtayne) has been instructed to 
submit a specification for the lighting of the town hall. 


Lymington —Some time ago the Council entered into a contract 
with the Lymington Electric Light & Power Co. for public lighting 
for five years. The contract for gas lighting terminated on 
24th inst., and the gas company refused to continue the lighting for 
a shorter term than 12 months. The Electric Light Company 
intimate that they will not ba in a position to suo current for 
three months, but offer to pay the cost of gas lighting in the meantime. 


Manchester.—At the Council meeting on Wednesday it жаз 
resolved, on the motion of Mr. F. Brocklehurst, to refer a memorial 
from the Mutual Telephone Co. in regard to their application for a 
municipal telephone licence to a special telephone committee. 

Melbourne.—For some time past negotiations have been pro- 
ceeding between the Electric Lighting & Traction Co. of Australia 
and the Victorian Postal Department, regarding the proposed 
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transfer of the undertakings of the A. U. Alcock Electric Light 
& Motive Power Co. and the New Australian Electric Co.; 
but it has now been discovered that the Electric Light and Power 
Act does not authorise the Governor in Council to grant the transfer 
sought. An alternative arrangement has, however, been come 
to. The new English company will seek an Order in Council 
empowering them to carry on operations for the unexpired term of the 
existing orders held by the A. U. Alcock and New Australian Com- 
panies, which will be cancelled, and at the same time the Postmaster- 
General will introduce a bill in Parliament to amend the present 
Act, so that the Governor in Council may be able to grant transfers. 
Some three months will have to elapse before the orders ean be issued. 
The British Insulated Wire Co., who desire to secure similar powers 
in regard to Ballarat and Geelong, has also determined to apply for 
an Order in Council. 


Motor-Driven Passenger Boats.—The police authorities of 
Stettin and Swinemünde (Germany) have issued instructions 
requiring owners and masters of vessels driven by electric power, 
carrying passengers to and from either of these porta, to provide 
themselves with certificates from the local authorities granting 
permission to carry passengers. 

Municipal Telephony.—It is stated that the response to a canvass 
made by the Grantham Council as to the amount of support the 
ratepayers were prepared to give the proposal to establish a 
municipal telephone exchange, has not fulfilled the expectations of 
those members of the Council who have taken the matter up with 
some spirit. 

Newport (Fifeshire).—The Newport Gas Light Co. desired to 
obtain electric lighting powers but the Burgh Commissioners notify 
that they propose not only to themselves apply for a provisional 
order but also to purchase the gas works. The company’s proposal 
has therefore been dropped. 


Oldbury.—The District Council has come to an understanding 
with the British Electric Traction Co. as to the electrical equipment 
and leasing of the local tramways. The lease is to be extended by 
21 years and the lines worked by the company. It was announced 
at the Council meeting Jast week that the Oldbury to Dudley electric 
tramway would shortly be opened for traffic. 


Pemberton.—An inquiry has been held into the application of 
the Council to borrow £20,000 for electric lighting. Mr. Leach 
opposed on behalf of a section of the ratepayers, and said that at 
the present time the bulk of the residents did not even use gas, 
whereupon the chairman of the Council said that that was one of the 
reasons the Council thought it better to put down an electric lighting 
installation. In addition to other objectionable features accidents 
from paraffin lamps had been frequent. 


Portsmouth. —The Tramways committee have decided to increase 
tbe original estimate of £24,000 to £32,000 for electric tramways; 
80 cars are to be placed on the lines instead of 60. 


. Redfern (N. S. W.). —W hen Major Cardew recently visited Australia 

for the purpose of reporting on the electric lighting question for the 
Sydney Municipal Council, he was also invited to consider the 
eine ility of extending and improving the electricity works at 
Redfern. The report which Major Cardew presented to the Council 
concludes as follows :— | 

My advice to you is to make the best of what you have got, and when 
the Sydney electric lighting scheme has come into operation make the best 
bergain you can with the City Council for supplying current for your 
street lighting and for the goodwill of your undertaking. If you should, 
however, decide to continue the electric supply business, you should cer- 
tainly remodel the whole of your arrangements and lay some underground 
mains. The total cost of conversion would be about £10,000. 

A special meeting of the Council was recently held for considering 
this report as well as that of the Electric Lighting committee, 
when it was decided to adopt the reports in so far as they recom- 
mended that the management of tha electric light works shall be 
placed under one head at the power-house. It was also decided that 
the future tariff of wages to be paid at the generating station should 
not exceed that suggested by Major Cardew, viz, electrical engineer, 
£3. 15s. ; engine driver, £3. 5s. ; one fireman and driver combined, 
£2. 102. ; one assistant fireman, £2; one wireman, £l. 15s. ; one 
lamp cleaner, 15s. "Total £14. 


Rugby.—The Councilobtained & provisional order in 1898, and 
about 12 months ago issued circulars to ratepayers to ascertain their 
views on the advisability of establishing electricity works, A com- 
mittee has been appointed to obtain offe:s from companies desirous 
of establishing electiicity works. 


St. Ann's-on-Bea.— The second site for the electricity supply 
station, which involved a second Local Government Board inquiry, 
has been abandoned and a third site chosen. 


St. George's, Hanover-square (London).—Some time ago the 
Westminster Electric Supply Corporation offered to supply current 
to and maintain 600 lamps in this district at a cost of £13,500 per 

ear, or 756, which the Lighting committee considered necessary, 
or £16,932 per year, without any capital expenditure on the part of 


the Vestry, and the total cost was to be subject to annual reduction. 
The 5 right would extend over 32 years, but if the 
period of supply was limited to 10 years, the annual cost would be 
£15,000 for 680 lamps, and £19,230 for 756 lamps. Gas now costs 
£10,000 a year, so that a penny rate would cover the additional cost 
of the electric light.. At the meeting of the Vestry last month the 
consideration of this offer was deferred for six months. The large 
increase in the charge for gas has led to the matter coming up for 
earlier consideration, and at the. meeting last. week it was decided 
(by 40 to 22) to rescind the previous resolution. 'The gentleman on 
whose initiation it was again discussed (Mr. W. Everitt) said there 
was no parish in London which was worse lighted than St. George’s. 
Electric lighting was the best, and seeing that the Vestry could not 
themselves undertake a scheme he thought they ought to accept the 
offer of the Westminster Electric Supply Corporation. Col. Sir 
Howard Vincent, M.P., and Mr. Antrobus also supported the resolu- 
tion to extend the electric light. Eventually a resolution sanctionin 
the extension of public electric lighting throughout the parisb, an 
authorising the Eleetric Lighting commuttee to obtain expert opinion 
upon the offer submitted by the Westminster Corporation was 
approved. 


‚ Bwansea.—The Corporation have decided to extend the electric 
lighting area to Morriston, Port Tennant, Cwmbwrla, Sketty Road, 
and Brynmill. | 


Tamworth. —Messre. Handley & Shanks have notified the Council 
of their intention to proceed with the application for a provisional 
electric lighting order. The Council have resolved to oppose. .. 


Tewkesbury.—The Council last week deferred the dis cussion of a 
motion to apply for a provisional order. 


Thornhill. —The increase in the price of gas has led to an agitation 
in favour of the introduction of the electric light. The advent of an 
electric lighting company would be welcomed. 


Torquay.—An inquiry was held on Tuesday into the application 
of the Council to borrow £15,000 for electric lighting extensions. 
The town clerk explained that the electric lighting undertaking had 
developed so rapidly that additions to the plant, which was laid 
down во recently as 1899, was imperative. At the end of March, 1893, 
there were 55 consumers, but on March 31 last the number was 221. 
The total equivalent number of 8 cp. lamps connected in 
March, 1898, was 5,688, of which 3,310 were private lamps, and in 
March last there were 10,070 lamps. Some applications in hand 
could not be dealt with. The total revenue for the first year was 
£2,837, last year it was £3,699. There was a gros profit of £1,057 
on the first years working and of £1,256 on the second year’s 
Interest and sinking fund in eash year was £1,188. There was thus 
a deficit of £138 on the first year, and a profit of £67 on the second. 
It showed the undertaking was rapidly coming into favour and was 
paying its way. Technical details were given by the borough 
electrical engineer, Mr, P. Storey. 


Train Lighting.—The managing committee of the South Eastern 
and Chatham Railway Co., who are making large additions to their 
rolling stock, have made experiments in lighting their trains, and, 
having regard to the risk attendant upon the use of gas, have 
decided that the whole of the passenger trains on the combined 
system shall be lighted electrically. 


Water-Power Utilisation in Italy.—A company, entitled La 
Società Italiana per le Forze Idr.uliche del Veneto, has been formed 
in Venice, with a capital of £240,000, to put down plant to utilise 
available water power in the province of Venice. The company has 
acquired the rights to utilise the water power of the River Piave 
(estimated at 40,000 H.P.) and of the Cellina torrent (22,000 Н.р.) 
A 6,000 H.P. plant is to be at once installed, the electrical energy to 
be transmitted to Venice. 


Watford.—The Council have desided to put down additional 
plant, and to apply for sanction to borrow £5,000 to cover cost of 
sime. 

Worcester.—An inquiry was held here on Tuesday into the 
application of the Council for sanction to borrow £1,000 for wiring 
premises in the district on the hire-purchase system. The town 
clerk explained that the proposed arrangement with the National 
Electric Wiring Co. had terminated. It was proposed to make such 
charge to consumers a3 would repay the capital outlay and interest 
in 10 yeara, the period of the desired loan. As most of the houses 
were let on yearly tenancies neither tenants nor landlords care 1 to 
undertake the installation, so the Corporation had drawn up a form 
of agreement to which the landlord would be made a party. The 
chief engineer (Mr. Hoadley) mentioned that he had worked out the 
average cost of electric current to all consumers. The cost to public 
houses worked out at about 3:3d. per unit, to shopkeepers and private 
houses about 43d., and to churches and similar buildings, which 
required current for only a short period, to about 6d. 


Worms (Germany).—Electricity supply works, estimated to cost 
about £55,000, are to be erected in this town by the Elektricitäts 
Aktiengesellachaft vorm. Schuckert & Co. | 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
‚ later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Extension of Time Tunbridge Wells Corporation invite tenders 
for telephone instruments, apparatus, material, and accessories, par- 
ticulars of which are set out in an advertisement. Copies of the 
specification can be obtained from the telephone engineer (Mr. A. 
R. Bennett) Castle Chambers, West Regent-street, Glasgow, and 
tenders have to be delivered to the offices of Mr. W. C. Cripps, town 
clerk, Town Hall, Tunbridge Wells, not later than Thursday, July 12. 

Partick Commissioners invite tenders for the supply and laying of 
insulated electric mains, conduits, junction boxes, &c., and for the 
supply and erection of cast-iron arc and incandescent lamp standarda, 
arc lamps, automatic switches, and other fittings. Specification may 
be obtained at the offices of the town clerk (Mr. Jas. Donaldson), 
97, West Rogent-street, Glasgow. Specification may be inspected (but 
not obtained) at the office of the consulting engineers (Messrs. Kincaid, 
Waller & Manville), 29, Great George-street, Westminster, S.W 
Farther particulars are set out in an advertisement, and tenders 
must be sent in to Mr. Donaldson by July 10. 

Hammersmith 1 Electricity and Lighting committee invite 
tenders for insulated high and low- tension cables, junction boxes, 
&c., and cast-iron pipes, draw- box covers, &, required, as per 
schedule, for 12 months. An advertisement contains further 
particulars, and specification, &c., can be obtained from the engineer 
and manager (Mr. G. G. Beil), 57, Fulham Palace-road, W. Tenders 
to chairman of cominittee by July 12. 

Lowestoft Corporation require tenders for (1) direct-current meters, 
and (2) cutouts. Specifications, &c., can be had from Mr. R. Beattie 
Nicholson, town clerk, and can be seen at, but not obtained from, 
the office of Mr. W. C. C. Hawtayne, 9, Queen Street- place, London, 
E.C. Tenders to Mr. Nicholson, town clerk's office, Lowestoft, by 
12 noon of July 3. An advertisement contains further particulars. 


Deckenham District Council invite tenders for the “free” wiring 
of premises.. Specification may be obtained from the consulting 
engineer (Mr. R. P. Wilson), 66, Victoria-street, Westminster, S.W., 
or from the borough engineer and surveyor (Mr. A. Angell) 
Tenders to th» clerk (Mr. F. Stevens) by 4 p.m. of July 16. See 
advertisement. 

- Grays Thurrock District Council require, tendera for elestricity 
generating plant, particulars of which are set out in an advertiee- 
ment, Specification, &, can be obtainel, after July 2, at the offices 
of the consulting engineers (Messrs. Preece & Cardew), 13, Queen 
Anne's-gate, Westminster, S.W. Tenders must be delivered at the 
office of the clerk (Mr. Chas. E. latten) by noon of Aug. 9. 


Croydon Corporation invite tendera for the reconstruction of the 
present tramway track and the construction of new tramways and 
paving of roads. Specification, &c., can be obtained at the offices of 
the town clerk, Town Hall, Croydon, after June 25, and all further 
particulars can be had from the engineer M E. W. Monkhouse), 
14, Old Queen-street, Westminster, S. W. Tenders must be sent to 
a E. Mawdsley, town clerk, Town Hal!, Croydon, by 12 noon of 

uly 10. 


Huddersfield Corporation Electricity committee invite tenders for 
a single-phase steam-generating plant of 1,000kw. capacity. 
Specifications, &c., can be ы from Mr. А. B. Mountain, 
borough electrical engineer, Electricity Works, St. Andrew's- road, 
Huddersfield, and tenders must be sent to Mr. F. C. Lloyd, town 
clerk, Town Hall, Huddersfield, by Thursday, July 12. 

Extension of Time.—The date for tenders for the overhead equip- 
ment for about 16 miles of equivalent single track of tramways, tor 
the Corporation of Durban, Natal, has been extended. Tenders (in 
duplicate) to Messra. Webster, Steel and Co., 5, East India-avenue, 
London, E.C., by July 20, or to town clerk, Durban, on or about 
Monday, Aug. 13. 

Swansea Corporation require tenders for main switchboard and 
instruments and a battery of accumulators and accessories. Tenders 
to consulting engineers (Messr?, Kincaid, Waller & Manville), 29, 
Great George-street, Westminster, by July 5. 

Salford Corporation require tenders for overhead equipment for 
tramways, exclusive of steel poles, "Tendera to town clerk by 10 a. m. 
July 16. 

Limerick Corporation require tenders for the supply and erection 
of electrical plant and apparatus Tendera to town clerk by July 14. 


Edinburgh Corporation invite tenders for copper strip. Tenders to 
town clerk by July 9. 

Blackpool Corporation invite tenders for trolley poles, cables, and 
trolley wire, boosters, and switchboards and a storage battery. 


° 


Prag to chairman Electric Lighting and Tramways committee by 
uly 23. | 

Aron Electricity Meter (Ltd.), 46, Upper Thames-street, London, 
E.C., require tenders for the supply and delivery of large and small 
metal cases. "Tenders by noon July 2. | 

Warrington Corporation invite tenders for the installation of the 
electric light in the town hall, bank house, muscum, school of art, 
&c. Specification from Mr. W. H. Grimsdale, Bank House. 

London County Council require tenders for the supply (within: 
three months of order) of about 70 arc Jamp standards for lighting 
Victoria Embankment. Tenders to clerk (Mr. C. J. Stewart) by July 10. 

Trimdon (Co. Durham) Parish Council invite tenders for 
public lighting by electricity or acetylene gas. Tenders by July 17. 

Hackney (London) Electric Light committee require tenders for 
220 arc lamp pillars. Tenders to clerk by July 11. 

Tottenham Council invite tenders for fire alarm posts and instru- 
ments, «с. Tenders to clerk by July 3. 

Southend Council invite tenders for about 1,180 tons of steel rails 
and about 46 tons of steel fish-plates. Tenders to town clerk by 
July 25. 

Leeds Corporation require tendera for eupplying and erecting two, 
four or six steel boilera at their Crown Point generating station. 


* | Tenders to town clerk by July 9. 


Whitehaven Corporation require tendera for stores, including 
electric fittings, incandescent lamps, &c. Tenders to town clerk by 
30th inst. 

Cardiff Corporation require tenders for about 1,000 tons of steel 
tramway rails, fish-plates, sole plates, tie bars, bolts and nuts, points 
and cro:sings, drain rails, copper rail bonds, &c.. Tenders to town 
clerk by July 12. 

Tendera are required for wiring the Stockport Technical School. 
Tenders to gas and electricity office, Portwood, by July 5. 

Tenders will be awarded on Aug. 18 next for a concession to con- 
struct and work a system of electric tramways on the overhead 
trolley system at Darcelona (Spain) Particulars relating to this 
matter can be consulted at the Commercial Intelligence Branch of 
the Board of Trade, 50, Parliament-street, London, S.W. 

Tendera are also invited for a concession for establishing and 
working for 20 years electricity supply for the town of Lora del Rio, 
Seville (Spain). This contract is to be awarded on July 5. Par- 
ticulars relating to this tender are also to be obtained at the 
Commercial Intelligence Branch of the Board of Trade in London. 

Tenders are invited until July 21 by the municipal authorities of 
Algemesi (Valencia, Spain) for the concession for electrie lighting 
for 10 yeara. Tenders to El Secretario del Ayuntamiento. 

Tenders are invited until July 14 by the municipal authorities of 
Jumet (Belgium) for the concession for electric lighting. 


TENDERS RECEIVED AND ACCEPTED. 


Watford District Council have accepted the tender of Me:srs. 
S. Z. de Ferranti (Ltd.) for a 300 k.w. steam alternator at £3,150 
Plant to be delivered, and in running order, within four months 
from date of order, The tender of Messrs, Babcock & Wilcox for 
an additional boiler, at £930, is also recommended. 

: Dundee Town Council have accepted the tender of Messra. Hiley & 
Orchar for wiring the new fire brigade station at £50. 

Luton Council have accepted the tender of Messrs. Maio, Kendal 
& Main, Loughborough, for the erection of electricity station 
buildings at £4,175. 

The Hammersmith (London) Vestry have accepted the tender of 
Messrs. Johnson and Phillips for the supply of twelve 25kw. 
transformers at £63 each. 


APPOINTMENTS VACANT AND FILLED. 


The following appointments are vacant at the Northampton 
Institute, Clerkenwell, London, E.O. : Senior lecturer and assistant 
in the mechanical engineering department, a junior demonstrator, a 
junior technical assistant, a junior lecture assistant and an 
optical demoustrator in the electrical engineering and applied 
pa department. Applications to the principal (Dr. R. Mullineux 

almsley). See advertisement. 


Derby Technical Educational committee require lecturers and 
demonstrators in mechanical engineering, and in physics and elec- 
trical engineering for their municipal technical college. An 
advertisement gives further information, and applications iust be 
sent to the principal by July 9. 


Swansea Corporation require a resident electrical engineer to take 
charge, under the superintendence of the consulting engineers 
(Messrs. Kincaid, Waller & Manville), of the erection of electricity 
generating plant and the laying of electric mains. An advertisement 
contains further particulars, and applications must be delivered to 
the town clerk (Mr. Jno. Thomas), Guildhall, Swansea, by July 9. 
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. The directors of the Johnson-J.undell Electric Traction Co. (Ltd.) 
invite applications for the position of general manager. Particulara 
are given in an advertisement, and applications are to be made in 
writing to Mr. Leonard W. Holmes, 17, Soho-square, London, W. 


A Council in the South of England about to erect electric lighting 
plant require an engineer capable of advising and superintending a 
small generating sfation. See Advertisement. 


Several test clerks are required for the Glasgow Corporation 
telephone department. Particulars from the consulting engineer 
550 A. R Bennett), Castle Chambers, West Regent- street, Glasgow. 

advertisement. 


Norwich Technical Instruction committee require au assistant 
lecturer and demonstrator in physics and electrical engineering. 
Applications to principal (Mr. Wm. Ganuon, M. A.) by July 6. 

The Vestry of St. John, Hampstead (London) require an assistant 
electrical engineer. Applications to vestry clerk by July 2. 

The Council of the King's College, London, invite applications 
for the post of demonstrator in electrical engineering. Conditions 
of appointment from Secretary, and applications by 30th inst. 


An assistant electrical engineer is required for the County Asylum, 
Wittingham, Lancs. Applications to medical superintendent. 


Salford Corporation require a clerk of works on their new Straw- 
berry-road electricity station building. Applications to towa clerk 
by 30th inst, 


British Electric Traction Co. require additional secretaries and 
accountants for its subsidiary companies. Application to secretary, 
Donington House, Norfolk-street, London, W.C. 


The Council of the University College of North Wales, Bangor, 
have. appointed Mr. W. W. Firth, B.Sc, formerly Whitworth 
Exhibitioner, to the assistant lectureship in electrical engineering, 
which the college has been enabled to establish by the liberality of 
the Drapers’ company. Mr. Firth commended his career in the 
works of. Messrs. Platt, at Oldham, and wa; trained at Owens 
College, Manchester, and the Royal Colleze of Science, London. 


Mr. G. C. Lamb, demonstrator at the Eagineering Laboratory of 
Cambridge University, has been appointed electrical inspector 
by the Cambridge Corporation. М: Limb has undertaken to 
make tests of electrical pressure at consumers’ terminals at a 
nominal fee of £5. 5s. per annum (to be paid by the Corporation) 
with an additional fee of 10s. 6d. for each test, to ba paid by the 
consumer. 


Mr. Dunton has been appointel resilent electrical engineer at 
Whitehaven, in succession to Mr. J. G. Scott, who is going to Leith. 
The commencing salary is £150 per annum, and Mr. Dunton has 
entered into an agreement to remain with the Council for three years. 

Mr. H. J. Robinson, at present with the Dublin United Tramways 
Co., has be2n appointed chief assistant electrical engineer to the 
Pembroke (Dublia) District Council. 


BUSINESS NOTICES. 


In connection with the recent formation of the Johnson. Lundell 
Electric Traction Со. (Ltd.), we understand that the financial 
arrangements are now completed and the organisation of the works 
is being rapidly perfected. Mr. C. Tilley has been appointed 
secretary and Mr. A. F. Hall engineer to the company. Mr. Hall 
has had a large experience in the States, and was chief draughtsman 
to Mr. H. F. Parshall at the time when the latter was engaged in 
designing the big generators of the General Electric Co. of New York. 


An advertisement in the daily papers referrinz to the sale of 
certain leasehold property in St. Martin's-lane and Charing Cross- 
road, London, W.C., has conveyed the impression that tbe Electrical 
Standardising, Testing and Training Institution is removing from 
Faraday House. The secretary, Mr. H. Foulds, writes to say that 
the institution holds a long lease of its present premises which it is 
intended to exhawt. The sale of the superior lease therefore does 
not affect the institutioa. 


_In order to cope with increasing business in the London dis- 
district the Sunbeam Lamp Co. are opening offices at 141, Fenchurch- 
street, E.C. Мг. E. J. Hogan, who has for many years managed 
their business under the company's late agents, has been appointed 
London manager. Letters and other communications should be gent 
to the new address after 30th inst., when the present agency expires. 
The telegraphic address is ( Outshine London,” the telephone number 


313 Avenue. 
BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge of J. A. Hirst, electrical engineer (lately trading 
with Jas. Fletcher as Fletcher, Hirst & Co.) at Burnley, Chester 
and Derby, is suspended for two years. 

In the bankruptcy of П. L. Howard (trading as Thompson, 
Howard & Co.), electrical and mechanical engineer, at Harrogate, 


York, and Hull, a first and final dividend of 49d. is payable on 
July 5, at the O. R.'s, 28, Stangate, York. 


A meeting of the creditors of George H. Bentley, 63, Cross-lane, 
Earlestown, formerly carrying on business as electrical engineer, 
was held last week at the O.R’s office, Manchester. The gross 
liabilities were returned at £1,162, of which £1,147 is expected to 
rank for dividend ; deficiency £308. Failure is attributed to losses 
on contracts and failure of an engine. Mr. G. F. Clarke, Earlestown, 
was appointed trustee, with a committee of inspection. 


At the London Bankruptcy Court au application was made to 
Mr. Registrar Brougham for the approval of a scheme for the arrange- 
ment of the affairs of John E. Liardet, 16, Hyde Park-gate, W., and 
the Old Mill Works, Cowley. Debtor had been engaged in experi- 
menting with and developing electrical. marine, and hydraulic 
patents since 1887. Не failed in Dec., 1898, with liabilities £13,259, 
against assets valued at £19,000 upon a fair realisation. It was 
x ed to form the Motors and Mechanical Appliances (Ltd.) to 

with debtors patents and inventions, aud a scheme of arrange- 
ment had been accepted by the creditors under which they were to 
receive & cash composition of 7s. 6d. in the £, or cumulative pre- 
ference shares in the proposed company to the full amount of their 
claims. The Official Receiver reported there was no evidence to 
show that the shares would afford reasonable security for the payment 
of 78. 6d. in the £ to the creditora Debtor contended that the fact 
that the creditora, with one exception, had elected to take shares 
instead of cash was sufficient evidence that the security would yield 
not less than 7s. 61. The Registrar adjourned the case for a week. 


The estates of William RImsay & Co, electrical engineers, &c., 
1953, Argyle-stteet, and 11, Jamaica-street, Glasgow, and William 
Ramsay and William Chalmers, the individual partners thereof, 
were sequestrated on June 19 A meeting to elect trustee and com- 
missioners will be held on July 3 at the Faculty Hall, St. George's- 
place, Glasgow. i 

It has been decided to wind up the Improved Electric Glow Lamp 
Co. (Ltd.) voluntarily. Mr. F. F. Fuller is liquidator. 


It has been decided to wind ар voluntarily the Sandycro't 
Foundry and Engine Works Co. (Ltd) for purposes of reconstruc- 
tion. The secretary (Mr. F. H. Williams) is liquidator. 


Sale by Auction. —Messrs. Wheatley Kirk, Price & Co. will sell 
by auction at the Grays Engineering Works, Grays, Essex, on 

uesday, Wednesday and Thursday next (July 3, 4 and 5), at 
10 am. for 11 am. prompt, a large quantity of modern fixed and 
loose plant, machinery, utens'la, stock, stores and other effects 
Admission is by catalogue, which can be obtained (price 6d.) at the 
works; of Mesers. Hatten & Asplin, solicitors, Bank-buildings, 
Grays; or of the Auctioneers, 49, Queen Victoria-street, London, 
E.C., and Albert-chambers, Albert-square, Manchester. Some 
further particulars are given in an advertisement. 


Plant for Sale.— As announced in an advertisement, the business, 
premises plant, &c., of the Acetylite (L‘td.), 400, New John-street 
West, Birmingham, are for disposal. Particulars can be obtained 
from Messrs. Wragge & Co., solicitors, Bennett's-hill, and of the 
liquidator, Mr. E. M. Sharp (Messrs. Sharp, Parsons & Co.), chartered 
accountants, Colmore-row, Birmingham. 


Westinghouse Blectric Tramway Equipment.—A well-illus- 
trated pamphlet describing a number of electric tramways in Great 
Britain equipped, partly equipped, and in course of equipment by the 
British Westinghouse Electric & Manufacturing Co. (Ltd.)., has just 
been issued. The complete equipments supplied are those to 
Aberdeen, Bradford, Coventry, Glasgow, Halifax, Hull, Liverpool, 
Norwich, Plymouth, Southampton, and Swansea, and the plaut, &c., 
now under order is lor Manchester and Newcastle. Partial Westing- 
sud ора has been supplied to Bath, Darwen, St. Helens, 

а | WC. 


B.T.H. Plant.—Pamphlets Nos. 66 67, and 68 of the British 
Thomson-Houston Co. describe and illustrate direct-current fan 
motors, the G Ez, traction motor, and tha B. T. H. maximum deman1 
meter respectively. 


Fire.—A small fire occurred on the works premises of Мега, 
Siemens Bros. & Co. at Bowater-road, Wooiwich, on Sunday. Аз 
usual, the halfpenny papers made the most of avery small affair. 
The fire which келбе: in the T block, and was confined to that 
portion of the works was practically subduel by Mesara. Siemens 
workmen before the brigade arrived. The company's business 
will be in no way interfered with. 


Jubilee.— Messrs. Wheatley Kirk, Price & Co., valuers, &c., of 
London and Manchester, on the 22nd inst. celebrated the jubilee of 
the firm by giving the whole of the London and Manchester staff a 
holiday trip up the river Thames, the partners entertaining the 
staff afterwards to dinner, at which the senior partner (Mr. Henry 
Sherley-Price) 1 шо by Mr. S. Sherley-Price, 
Mr. Ernest Sherley-Price, and Mr. John Place. RENE 
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Exports of Electrical Apparatus and Material.— The ш 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from June 20 to 
June 26, with the ports of destination :— 

Africa —Algoa Bay, £102; Cape Town, £108; Durban, £285; East 
London, £23. Australasia—Adelaide, £30 ; Fremantle, £40 ; Melbourne, 
£152 (including £69 telegraph material); Sydney, £238 ; Townsville, 
£105. Belgium—Antwerp, £711. Borneo —Labuan, £61 (telegraph material). 
Ceylon — Colombo, £324. China — Shanghai, £366 ; Tientsin, £50. France— 
Calais, £28. Germany—Hamburg, £20. Gibraltar, £162. Holland 
Amsterdam, £45. Hong Kong, £377. India - Bombay, £411 ; Calcutta, 
£678 (including £584 telegraph wire). Japan—Nagasaki, £12,000 (tele- 
graph cable). Russia—St. Petersburg, £855 (including £505 telegraph wire). 
Straits Setllements— Penang, £37 (telegraph material). Sweden—Stockholm, 
£355. United States—New York, £12,700 (telegraph cable). West Indies — 
Trinidad, £40. Total £30,515, against £7,095 in the corresponding week 
last year (June 21 to 27). 


PATENT RECORD. 


—P— 

The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
muy be obtained. 


APPLICATIONS FOR PATENTS. 

М№оте. — Ine undermentioned Applications are not open to public inspection 
until afler the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanics application, an asterisk is affixed, 

| April 10, 1900. 
C. Voar. London. Improvements in induction apparatus.* 
J. А. HALFORD. London. Improvements in electric contacts. 
J. A. HALFORD. London. Improvements in electric contacta. 
W. L. Wise. London. Combined telephone exchange and alarm 
systems. (A. Goldstein and J. M. Latimer, United States) 
F. M. Lews. London. А new or improved alternating-current 


electro-motor. 
April 11, 1900. 
6,714. W. L. Spgxce. Alloa. Improvements in or connected with direct 
current transformers. 
6,780. H. H. LtNDoN and R. F. CoLLINGE. Liverpool. Improved electrical 
measuring instruments. 
6,795. F. G. Тогснлвр. Paignton. Automatic lating switch. 
6,791. A. EcksTEIN and A. J. D. Krause. Manchester. An improved 
electrical combined switch and cut-out. | 
6,795. C. B. KeTLEY. Birmingham. Improvements in phonographs and 
6,198. 
6,826. 
6,828. 


6,704. 
6,727. 
6,728. 
6,131. 


6,748. 


graphophones. 

S. M. JOHNSTONE. Glasgow. Double and single-pole maximum 
and minimum automatic electrical cut-out. 

J.C. DE JANISCH. London. Improvements in switches for electric 
currents. 

M. MILDNER. London. Improvements in the manufacture of 
electric cables, more particularly intended for conducting currents 
of high tension or voltage.* 

April 12, 1900. 

6,866. W. L. SpzNcg Alloa. Improvements in or connected with 

electricity distribution ou the multiple voltage system. 


6,878. H. V. JAMES, Manchester. Improvements in electric arc 
lamps. 
6,893. W. BoHN B. London. Improvements in phonographs.* 


6,915. 


6,918. 
6,923. 


6,931. 


THE British THomson-Hovuston Co. (Lrp.), and F. HoLDEN. 

London. Improvements in electrical speed indicators. 

W. C. E. Елвкв. London. An improved electric typewriter. 

C. F. Dussaop. London. Improvements in loud-speaking 

telephones. 

J G Lorrain. 

the transmission and distribution of electricity. 

United States. ) 

6,956. E. Е. Мот and E. F. Moy (Lrp.). London. 
switches for electrical circuita. 

6,947. 


London. Improvements in or connected with 
(F. Bedell, 


Improvements in 


B. G. Lamme. Londop. Improvements in dynamo.elec ric ma- 
chines, (Date applied for under Patents, &c., Act 1883, sec. 103, 
Feb. 24, 1909, being date of application in United States.) 

B. G. LAMME. London, Improvements in polyphase induction 
motors. (Date applied for under Patents, &c., Act 1883, sec. 103, 
Sept. 14, 1899, being date of application in United States.) 

L. J. STEELE. Birmingham. Au improved instrument for measur- 
ing electric currents.“ 


SPECIFICATIONS PUBLISHED. 


Nore.—All Specifications can now be obtained at the uniform price of 
8d. each. 88 
| 1899. 


516. Моткнкелр. Telegraphic receiving and transla‘iog instruments. 
7,525. MviRHEAD, Telegraphic transmitting, receiving and translating 
arrangements. 
:9,989. MavoR, Governing of engines used for driving electric generators 
in electric distributing systems. 


6,948. 


6,951. 


7,918. Heys (Dumoulin). Manufacture or production of bands and 
strips of copper and other metals by electrolysis on rotary 
mandrels. 

10,106. MILLER. Wireless telegraphy. . 

11,678. THompson (Becker) Electrolytic appara'usas for extracting 
metals lighter than the electrolyte. 

11,985. SmirH. Overhead conductors for electric tram ways. 

12,165. STILL. Electrie motors. 

12,417. WNNE. Supports for conductors for electric railways. 

12,627. ANDREAS. Manufacture of electric battery plates. 

17,211. WuEATLEY (Wohlgemuth). Holder for telephones. 

17,519, Тнв бтк ‘Nur AND JoserH HAMPTON (LTD.) AND HAMPTON. 
Grips used in the laying of underground electrical cables. 

18,152. Gxrrr. Clocks, more particularly in electric windirg, mechanism. 
therefor. 

25,446. BRrrisH THomson-Hovuston Со. (Lrp.) (Priest). 

. motors. 

25,447. British THomson-Hovuston Co. (LTD.) (Case). 
railway vehicles and the like. 

25,448. Barris THomson-Hovston Co. (Lrp.) (Case). 
electric motors, 


Е eotric railway 
Brakes for electric 
Controllers of 


[o ————— MÀ 


COMPANIES MEETINGS AND REPORTS, 


Electric and General Investment Co. (Ltd.). 


The eleventh ordinary general meeting was held on Tuesday, Mr. GEORGE 
HERRING in the chair. | 

The SECRETARY (Mr. J. Cecil Bull) read the notice calling the meeting, 
and the report and accounts were taken as read. 

The CHAIRMAN then said: Gentleman, from the balance sheet you 
will see that, as regards the amount of capital, the figures are the tame, 
while the provision for contingencies shows an increase of £11,450 as 
compared with last year. The loan account is £35,000, which is money 
borrowed against our securities, and I may say here, that we frequently have 
to pass very good business in consequence of the smallness of our capital. 
The next item, “sundry creditors,” is £9,390. These creditors are merely 
a sort of book entry. That is to say, on the date of making up the 
accounts they were creditors, but they are constantly changing. The 
item of “unclaimed dividends” speaks for itself, as does also the balance 
of profit and lows. On the other side there is the item of “ investments 
at cost," In consequence of the securities being of au electrical character 
and the market not being in as good a state as formerly, I cannot say to 
you to-day, as I have done on previous occasions, that they are worth 
а great deal more than the figure at which they stand in our books, 
but I can assure you of one thing, and that is that you may safely 
reckon that they are worth the amount placed against them, and more. 
The item “sundry debtors” is merely a question of what was on our 
books on May 3let,and I am happy to say that since the company was 
formed we bave never made a bad debt. The cash at Parr's Bank speaks 
for itself. Coming to the profit and loss accouut, we have General Charges, 
Interim Dividend, and on the other side Profit on the issues made, &c., 
amounting to £19,796. That is a pretty good profit to make on a small 
capital of £20,000. Still, it is £11,948 less gross profit than we mad 
last year, but I told you then that you could not expect we should 
keep up the profit at that rate. With regard to one of our children 
—of which we are very proud—there are a few words that I should 
like to say to you. 1 refer to the British Electric Traction Co. 
In 1898, in addressing you on a similar occasion to the present, I 
made use of these words: In my speech at the last meeting I did 
a little boasting. I ssid: “The next company we` started was the 
“ Pioneer British Electric Traction Co. That we turned in the past finan- 
“cial year into the present Britiah Electric Traction Co. I do not think 
* we shall have to wait quite so long for that to arrive at maturity. My hope 
“and my belief is that it will progress faster thau any other, aud I think 
“that if I live a few years, and remain your chairman, I shall be able to 
"point with great pride to the British Electric Traction Co. It is not 
“dealing with an unkaown experiment—it is a thing that has been proved, 
*and over $50,000,000 has been put into this same traction business in 
* America, It has also been proved and been a great success in Germany, 
* and I have no doubt in my own mind that when it gets into good working 
" order here it will be just as brilliant a success." - 

Now, gentlemen, I am rather proud of that prophesy, for it has got into. 
working order, and I am sure that it will be a brilliant success. The 
splendid work done by that company has been largely due to my colleague, 
Mr. Garcke, and if he were to speak he would tell you that the British 
Electric Traction Co. has only just commenced its great career. 

England, Ireland, Scotland and Wales are.particularly adapted to the 
electrical mode of travelling because of the density of the population, and 
yet Great Britain has only about 290 miles of electric traction lines, 
while America has over 17,000, and nearly every company in America is, 
I believe, paying well. In Germany electric traction has been very fairly 
developed, and there, too, it is paying well; but in this country we are 


. only just commencing. There are hundreds of millions of money invested 


in gold mines in South Africa, and yet in this industry we have a gold 
mine right in front of из which has only to be properly looked after 
to pay well, and is not subject to the danger of “giving out” at апу 
time because, as the population increases, so will the traffics. I would 
go so far as to say that it is nearly impossible to imagine an electrical 
tramway properly managed, situated in the midst of some populous town 
or district, which would not pay a good dividend. The debentures that 
we issue in the subsidiary companies pay 44 per cent, and 1 mike 
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bold to say that they are as well secured as railway debentures 
which yield only 3 per cent., while the preference shares pay 5 per 
cent, I do not not care to prophesy as to what the ordinary shares will 
pay. You may say, ^Why talk about the British Electric Traction Co. 
instead of our own?” It is because we are bringing out constantly the 
subsidiary companies for the British Electric Traction Co., and we are 
particularly anxious that it should be well known that those companies 
are good and sound properties. It is generally remarked, “ Yes, that is all 
very wel, but you are always asking for money." I plead guilty 
to that, and say that we shall have to keep on asking for money, because it 
will require miliions to complete the orders that the British Electric 
Traction Co. have, and many millions more to thoroughly equip Great 
Britain with electrical traction. We make е profit out of these issues, 
and therefore it is to the benefit of the shareholdera in this company to 
interest as many of their friends as they cau in the goodness and value of 
this electrical business. I now move tke adoption of the report and 
accounts and the appropriation of the profits as recommended by the 
directors. 

Mr. J. B. BRAITHWAITE seconded the motion, and no question being 
asked it was at once carried unanimously. 

Mr. George Herring was re-elected a director, and after the re-appoint- 
ment of Mr. G. T. Rait as auditor, a vote of thanks to the chairman and 
direetora terminated the proceedings. 


Bastian Meter Co. (Ltd.). 


The third ordinary general meeting of this company was held yesterday 
(Thursday) at the works, Mr. C. ORME Bastian, chairman and managing 
director, presided. 

The SECRETARY (Mr. S. Robins) read the notice calling the meeting. 

The CHAIRMAN said the results of the past year could be summed up 
in the words “ rapid progress.” They had converted a loss in 1899 of over 
£2,000 into a profit of nearly £400. This profit, though not startling, was 
enough to pay the dividend on their small preference issue several times 
over. How far they had progressed might be gauged from the fact that 
they had taken orders for more meters in the past three weeks than they 
did in the whole of the firat six months of the year. Although their out- 
put had increased ғо rapidly their wages bill every weck actually amounted 
to a smaller sum than was the case this time last year, due to the 
fact that the workpeople had now well learnt their duties and 
everything was being conducted on methodical lines. They had 
been very fortunate in securing the sole right to make and sell the 
Rimington maximum demand indicator, an instrument that worked in 
conjunction with their meter, showing the discount or rebate to which a 
consumer of electricity was entitled on his quarterly account. Thousands 
of these instruments were sold every year, and Mr. Rimington's invention 
posseseed many advantages over other instruments on the market. He 
believed the holders of ordinary shares would soon receive ample 
reward for their patience, The directors were most sanguine as to the 
future, The Company had not yet sold a single foreign patent. The 
German licence had been granted on a royalty basis, with a substantial 
minimum annual payment. The directors had decided to waive their 
claim to fees for the past year. He concluded by moving the adoption of 
the report and accounts. 

“ Ihat the report of the directors produced, together with the annexed 
statement of accounts to February 28, 1900, duly audited, be now received, 
approved, and adopted.” 

Mr. UMBERTO CIANTAR seconded the motion, which was carried 
unanimously. 

The retiring director (Mr. C. Orme Bastian) was re-elected, and the 
auditors re-appointed. 

A vote of thanks to the chairman and directors terminated the 
proceedings, | 


United River Plate Telephone Co. (Ltd.). 


The report of the directora for the year ended March 51 last states that 
the gross receipts in the River Plate were £101,169. 17s. 4d., against 
£85,248. 16s. 10d. for the previous year, and the working expenses in 
London and the River Plate £50,335. 9s. 9d. After deducting debenture 
interest and interim dividends, and adding transfer fees and interest on 
investments, and £7,889. 11s. 4d. brought forward, there remains a balance 
of £45,069. bs. 6d. The directors propose to transfer £5,000 to depreciation 
fund and £20,000 to reserve, and recommend a final dividend of 44 per 
cent. on the ordinary shares, making, with the interim, 7 per cent. for the 
year, carrying forward £5,019. 58. 6d. 

Continued increase in the business of the company requires large 
extensions in the plant at Buenos Ayres, a considerable portion of which 
will be permanent and underground. For this purpose the directors 
consider it advisable to make an early issue of the remaining 5 per cent. 
cumulative preference shares. 


— 


West African Telegraph Co. (Ltd.). 


The report of the directors for the year ended Dec. 31 states that the 
revenue for that period amounted to £77,008. 4з. 6d., against which 
£20,297. 14s. 10d. is charged for ordinary expenses, aud £11,482. 9s. 11d. 
for expenditure relating to repairs of cables, &c. After providiug 
£528. 108. Id. for income tax, there remains £44,899. 9s. 6d., to which is 
added £2,179. 5s. 2d. from preceding year, making £47,078. 14s. 8d. 
From this sum there has been deducted £8,746. 143. 7d. for debenture 
interest, and £15,033. 6s. 8d. for sinking fund, leaving £23,298. 13s. 5d., 
out of which the directors propose to place £23,000 to general reserve and 
to carry £298. 13s. 5d. forward, 


y 


The revenue for the year includes a further £12,000 in respect of subsidy 
due from the French Government, but which has not yet been paid. This 
arrear, together with the sums withheld in previous years, now amounts 
to £56,415. The directors, with a view to assimilate the working of the 
company to that of the allied companies, have considered the advisability 
of establishing staff pension and superannuation funds. Details have been 
worked out by the actuary of the already existing funds of the associated 
telegraph companies and a formal reeolution will be submitted at the 
forthcoming meeting empowering the directors to carry out the necessary 
arrangements, 


vo 


NEW COMPANIES, STATUTORY RETURNS, ёс, 


— 


CINQUE PORTS LIGHT RAILWAYS (LTD.) This company was registered 
on June 16, with a capital of £25,000 in 321 shares, to continue and support 
the application under the Light Railways Act for authority to construct 
the Cinque Ports Light Railway, and to carry on the business of railway 
and general engineers, railway and tramway proprietors, &c. i 


MANGANO ELECTRIC PROCESS (LTD.)—This company was registered 
on June 15, with a capital of £50,000, in £1 shares, to carry on generally 
the business of electrical engineers, electricians, and suppliera of electricity, 
and in particular to acquire and exploit the interest and rights of 
MM. G. E. Bourgoin and Н. Lavollay in a certain invention for the 
epuration and decolouration of sugar by the Manyano electric process. The 
subscribers are F. Witting, С.Е, A. НоШоре, L. A. Price, E. F. Trone, 
G. F. Franks, W. Bullock, engineer, and F. C. Bell. 


NORTHWOOD ELECTRIC LIGHT AND POWER CO. (LTD.) —This company 
was registered on June 23, with a capital of £15,000, in £1 shares, to carry 
on at Northwood, Ruislip, Middlesex, or elsewhere, the business of elec- 
tricians, mechanical and electrical engineera, suppliers of electricity, 
manufacturers of electrical machinery and apparatus, &c. The subscribers, 
with one share each, are J. S. Hignett, A. T. Bucknall, A. H. Crossley, D.Sc., 
C. E. Masterman, C.E., C. H. Wickes, R. Crossley, and J. W. Tilley. 


ROUNDHAY AND DISTRICT ELECTRIC LIGHTING CO. (LTD.)—This 
company was registered оз June 22, with a capital of £20,000, in £10 
shares, to carry on the business of electrical and general engineers, elec- 
tricians, suppliers of electricity, &c., at Roundhay and Seacroft, near Leeds, 
or elsewhere. The subscribers аге M. Kitchin, C. Lupton, W. P. Green 
(engineer), J. E. Whitiog, W. Harvey, W. S. Sykes, and A. G. Lupton. The 
first directora are M. Kitchin, J. E. Whiting, and W. P. Green. 


CITY NOTES. 


— — 


MEMORANDA.— Bank rate 5 per cent. (since June 14, 1900). Price of silver 
28 pd. per oz. (June 28). Consols (2? per cent.) 1008—1001 for money, 
10011 —1001 $ for account; 24 per cent. 991—993 (June 28). Stock Exchange 
Settling Day: Consola, July 4; Stocks and Shares Continuation Days, 
July 10 and 25; Ticket Days, July 11 and 26; Pay Day, July 12; Mining 
Share Carry-over Days, July 9 and 24. 


INDO-EUROPEAN TELEGRAPH CO. (LTD.) —This company is prepared to 
receive requisitions for the seventh series of coupons to be issued to holders 
of share warrants to bearer in this country. 


KALGOORLIE ELECTRIC POWER & LIGHTING CORPORATION (LTD.)— 
The directors have issued a circular giving particulars of the progress made 
since the statutory meeting. After some delay the lease has been trans- 
ferred from the Kalgoorlie Power Syndicate to the corporation, and 
hoisting and pumping plant has been erected. Mr. G. R. Mair, who has 
been since 1888 with the General Electric Co. of America, has been 
appointed constructing engineer. The board invited tenders for engines 


| from the principal European and American manufacturers, and after 


careful consideration the contract was awarded to Messra D. Stewart & 
Co. (Ltd.), Glasgow. The engines contracted for are of the vertical сговз- 
compound type with Corliss valve gear, these having special suitability to 
the conditions existing at Kalgoorlie. Contracts have been placed fur 
generators with the General Electric Co. of New York. This company 
sent in the lowest tender and offered apparatus which conformed with the 
corporation’s specification in all essential points. Mr, Mair has left for 
Kalgoorlie to make preparations for the installation of the plant. 


CALCUTTA ELECTRIC SUPPLY CORPORATION (LTD.)—The directors 
have offered to the shareholders for subscription 10,000 shares of £5 each, 
at £5. 10s. The shares are offered pro rata to existing members in propor- 
tion of one share for every two shares now held. Allotment will be made 
on July 18. 


ISLE OF MAN TRAMWAYS & ELECTRIC POWER CO. (LTD.)—A 
meeting of the new board of directors is, it is said, being held in Manchester 
this week with the object of obtaining the support of holders of the 
company's bills to a scheme for continuing the company and preventing its 
being wound up. It is stated that, should the board find that Dumbell's 
Bank have endorsed those bille, the directors will consider any further 
attempt to save the company as hopeless, 


LIVERPOOL OVERHEAD RAILWAY CO.—This company are inviting 
subscriptions to an issue of 5,020 ordinary shares of £10 each, at £8 per 
share, to provide capital for the electrical equipment of the tramways 
leased to the company by the Waterloo-with-Seaforth and Great Crosby 
District Councils, for additional rolling stock, &c. "The iseue is limited to 
shareholders, and closes to-morrow (Saturday). 
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MARCONI’S INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
The 350,000 £1 shares in this company are now being offered to 
shareholders in Marconi's Wireless Telegraph Co. (Ltd.) Mr. Marconi 
has accepted the po:ition of technical adviser to the company for three 
years, with a seat on the board. 


SIEMENS AWD HALSKE AKTIENGESELLSCHAFT.—It is reported that 
the directors propose to declare a dividend of 10 per cent. for the year 
ending July 51, the same as last year. 


STOCK EXCHANGE NOTICE.—The Stock Exchange committee has been 
asked to allow 15,000 ordinary £5 fully-paid shares, 10,000 6 per cent. 
£5 first preference shares, 10, 000 5 per cent. £5 second preference shares, 
and 90,000 4 per cent. debenture stock of the Kensington and Knights- 
bridge Electric 1 Lighting Co, (Ltd.) to be quoted in the official list. 


THOMAS PARKER (LTD.)—The directors’ report, just issued, is short 
and to the purpose. It states that they consider the statement of accounts 
“ thoroughly satisfactory.” After writing of depreciations, the balance 
standing to credit of profit and loss is £14,125. 10s. 74. ; out of this a 
dividend at the rate of 10 per cent. per annum, less tax, is to be paid, 
£5,000 placed to reserve (bringing it to £15,000), and the balance is 
carried forward. 


TYPEWRITING TELEGRAPH CORPORATION (LTD.)—This week sub- 
ecriptions have been invited to an issue of 55,554 ordinary shares in this 
corporation, of £1 eacb, which has been formed to acquire letters patent 
in respect of certain improvements in telegraph recording instruments 
invented by Мг. W. S. Steljes, the business connected with the same as a 
going concern, and a number of contracts. Reference was аде to these 
instruments on page 59 of The Electrician for May 4, and elsewhere iu 
this iseue a technical illustrated description will be found. The prospectus 
under review states “ that all necessary agreements with the Postmaster- 
General have been entered into,” and sets out particulars of important 
agreements with the National Telephone Co. for the use of Steljes’ 
apparatus on the company’s lines, and with the Exchange Telegraph Co. 
Reporta accompany the proepectus from Mr. С. E. Spagnoletti, who isa 
director of the company; the late Mr. W. Johnson, of Sheffield; 


Messrs. Fell and James, patent agents; and Mr. W. R. Bousfield, Q.C., M.P., 
аз to the utility of the apparatus and the security of the patent rights. 
The prospectus contains full particulars of the contracts entered into, and 
contains no waiver clause. The purchase price is £55,000, payable as to 
£28,554 in cash and £22,666 in shares. It is estimated that £25,000 will 
be provided out of the present issue for working capital, and that ‘£15,000 
will be sufficient working capital as a minimuny below which latter sum 
the directors will not proceed to allotment. The list closed yesterday 
(Thursday). 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


43 ! 
No. AGGREGATE. 
Line. Week Inc. of 

ended $ or Dec. mooka imot Inc. 

190 | £ | £ £ £ 
*Bi Tramways.| June23 | 4,562 + 381, 24 105,729 |+ 6,347 
Blackpool Corporation... „ 21 762 + 249 12| 6,588 |+ 1,321 
Blackpool and Fleetwood| „ 25 | 683 + 72 25| 9401 T 80 

Bolton Corporation „ 21|1,200 .. 12 17,294 T 
Bradford Corporation... „ 21| 458 + 84 12| 5,956 + 1,286 
Brisbane Trams ......... May 9 | 1,858 + i 6| 10,890 |+ 2,803 
*Bristol Trams & June22 | 5,201.+ 179 25 | 71,839 |+ 2,887 
*Buenos Ayres& Belgranc| May 27 | 2,555 — 32 21| 48,272 |+ 4,952 
City & South London Ry. vune24 1,500 | + 567 25 32,234 |+ 6,520 
Dover Corporation... „ 23 | 216 + 14 12 2419 |+ 244 
Dublin United .. „ 22 3,781 + 212 25 ud 415,601 

Dublin Southern Dist... „ 22 956 - 129 25 20,547 , 

Glasgow Corporation. „, 25 | 9,774 + 680... vss m 

Hull Corporation ......... » 25 1,547 | . 51 40,018 
„Liverpool Corporation. „ 16 8,043 ＋ 601! 24 172,751 |+20,985 
Liverpool Overhead Rly „ ͤ 21 1,605 167 25 35,820 |+ 1,090 
*Sheffield Tramways .....| „ 24 2,550 + 956 25 50,722 |-- 16,226 
South Staffs. Trams... „„ 22 | 714.+ 58 25 16,916 |+ 1,090 

* Partly electrical 


ELECTRICAL COMPANIES' SHARE LIST. 


Pair ÀAMOUXT | Last 
AMOUNT, or Drei- NAME. | 
Snare. | рвир. 
TELEGRAPHS. 
&110,800 100 4% |*African Direct Telagraph 4% Mort. Deb. (red.) ...... 
26, 10 eon Amazon Telegra 00.0: 888-00 808 00000 200000 0099000900206 
£119,700 100 5 Do 5 V ONT Debentures . 
8822,7 Stock 15, American —. *29008c0900090098 000000000 0 000000800 000 о eee 
8,088,640 Stock 80/0 дла оаа 0€09006009e900006200802060900 [IIT $*0969000002009 ее 
28,068,640 Stock 37/0 Do. DA 999»080900:000098990900 9-92*09*00606 0000000000 00 
$13,338,300 | $100 8 Commercial Cable Capital Stook ........... "КАТУУ, 
81,589,496 | Stock 4 * Do. 4 per Cent. Debenture fitock ............... « 
16,000 10 60 | Cube Submarine Ordinary ....................... FIO 
6,000 10 10/0 Do. Preference 10 per Cent —— 
13,981; . & 2/0 Direot Spanish Ordinary  ................. cereo creo scones 
6,000 Б 6/0 n 10 per Cant. Camulative Preference ..... 
£80,000 50 4\7 Do. ii per Cent. Бәбепбиатев........................ 
^ 1 E. i Diregi Wost Tadia O dle 4 РОР РРСРР О ФУ 
y А est able 44% Bog. Dab. е 
4,000,000 | Stock st Eastern Ordinary быз ( Ve 
41,826,888 | Stock 814 Do. Zi per т Cent, Preference Btook . . 
1,482,308 Stock 4% |+ Do.  4perCent. Mort. Dab. Stook (re l. 
350,000 10 6/6 | Eastern Ёх!ёпв!оп..............................„............ 
0 Stook 4% Do. 1 por Cant. Dodenture BOOR oseo Losse soseo 
— . 100 5% |+ Do. 67 (Austin. Gov. Sub.) Dab.,19)0 (reg.) 
100 57 Do. /o аа 
£300,000 100 4% far vig and 8. African 4% Mort. Dab., 19)9...... . on 
200,000 35 47 Do,  4per Cant. Mauritius Sab. Dabs.(red.) ... 
180,237 10 2/6 | Globe Telegraph aad True . ө sses o 
180,042 10 8/0 Do. брег Cent. Preference.. сда deena: эзе; 
150,000 10 15/0 | Great Northern of Copenhagen. q 
£86,300 100 44% | Halifax & Bermuda Cable у; Ist Mort. D3o. (red.) .. 
17,000 35 37/6 Iado-Ruropean . . tenen cnin 
8 100 6% London Platino-Brazilian 6 per Cent. Dsbs., 1904 .. 
£100,000 100 4% | Pacific & European Tel. 4% Gaar. Dabs. (red.) . 
11,839 8 N AAA * 
3,381 | £100 Cert.| 6% | Babmarine Cables Trast ...... ..... ..-. MEN dade ses 
15,600 10 X West Afrloan Telegraph ....., .......... . .... Ери 
£171,100 100 БУ |* Do. 5 per Cent. Debsutures (rel.) . . 
80,009 3) „ | West Coast of Amerloa...... . ... rcc 
£150,000 100 4% Do. 4 per Cent. Dabantares ........ PEE 
88,321 10 1[) "West India and Panama .. ОРОКЕ 
34,568 10 6/0 Do. брег Osnt, Ist Preference. 
4,069 10 6/0 Do. 6 per Cent. and Preference ...... ..... ... 
£30,000 100 6% * Do. per Cant. Debentures ............. d eresze 
£389,781| Stock 4X Weatern & Brazilian 4 par Oant. Dabsnture Stook ... 
207,980 10 8/0 саса Бр bee Dy Brazilian Submarine) ...... 
£75,000 100 X |е t. Debs. (and Barles, 1900) ...... 
TELEPHONES. 
44,000 £5 $/0 | Ohlli Telephone (fally pald) teste E ОСА 
‚850 10/9 Hid. | Consolidated Telephone Von. aad Maaty. . 
12,090 1 314 | Monte Video Telephone 3 eee e GERE NE cce 
‘86,492 1 10 Do. 5 par Cant. Prefereaoe ............... secre cases 
490,000 § 3/0 National о 2606000 ees 
15,000 10 6/0 Do, ò por ‘Cant. Gam lative Ist Preference aes 
15,090 10 6/0 Do.  6parO»nt. Camalative 3nd Preference .. 
,000 2/6 D>. брэг Cent. Non-Camalative 3rd көр: 
720,000 | Stook 334 |* Do.  Dabantare Stock 8} px CIE (rad.) ... 
171,504 0 à Oclental .. 99 02000 #0 +960: 060 08600020060 000 0000 -0800 s, 
000 d § 3 6 United River Plate. eee eso өө өөзөе ve 
16,689 5 1/8 Do. 5% Camalative ‘Preference .. ee eose sooo оо. 
8179,917 | Stock 5% |* Do. Sper Cant. Dobontare Stock 4) ess oops 


| RATE PER Business Donn 
Wane в Pasos, Wednesday. Ое: Югтркир Don. Duro Week 
June 20, June 27. Екрмо Jung 27. 
& 8. d. Highest Lowest 
100 104 100 104 8 1 4 January and Jul 00009 eee eee 
as ә June and Decem ; беа eee 
65 90 85 90 611 1 ass өөө 
60 43 60 5 17 0 | Feb., May, Aug., Nov. T e 
114 115 11 114 б 5 9 90 ds 114 114 
123 131 12 13 10 7 9 17 ә 18 11 
165 176 165 176 411 5 | Jan., Apr., July, Oct. L^ iis 
102 101 103 104 817 0 РА 103} 102$ 
Hi af 6} 7 10 0 0 February and August tee eos 
15 16 154 163 6183 T е E oes 
6 4 4 0 O | April and October...... ess - 
10 9 10 500 08 m 
ix 105% ix 105% | 4 6 9 January end duly. s M 5 
an., Арг. y, Oot. ie vis 
100 103 10) 103 4 8 0 Juns aud December 5 es 
18) 155 148 153 412 5 Jan., Apr., July, Oot. 161 149 
97 109 97 102 810 3 99 m 97} as 
111 116 111 116 8 9 0 | May and November ... ni see 
14} 16 14} 153 41110 | Jan., Apr., July, Oct. 153 15 
112 117 112 117 8 9 23 February and agust ees - 
100 103 100 108 417 1 | January aud July...... - өөө 
100 103 100 108 4 17 1 [III 00 
100 103 100 103 3 18 5 | Ребгавгу and August — .. ie 
109% 1037 1002 103X 817 8 | Мау and November. аз 5%. 
nè 11 14 11 4 9 4 Jan., Apr., July, Oot.) il! Là 
15 15 16 15 817 5 15$ 11 
81 34 83 81 813 6 January and July Lees e © 
100 103 100 103 4 8 0 | June aad December .. oes Biss 
53 87 63 57 4 7 9 | May and November .. 515 cos 
105 108 105 103 511 7 | March and September - vee 
102 105 102 105 816 9 | June and oM: ei - 
7k ЕП d 8} 4 14 1 | April and October... "ts ‘i 
135 13) 125 130 4 12 10 - » T ius 
2} 3 2} 3} 4 9 3 | December and July ... vee ove 
* a *. 90 5 0 4 | Marchand Septem - - 
100 103 100 103 81; 7 | January aud Jaly...... is - 
{ i Ё "TT May and Novem eee a.o eee 
6 71 64 7 8 0 0 » » 74 6} 
6 7 6 7 8 11 6 99 »9 ove эзе 
104 107 104 0 418 6 | January and Jaly...... eii sve 
817 4 | Jane and December... з Sus 
141 15 1" ” 18} % 111) | Mar., June, Oot., Deo. 17 3 143 
105 108 105 1038 41310 | June and December... T" 269 
2} з} 23 $$ 4 5 9 Augast 00000000100000 000 +0 2 00 .00 
0 eee 200 Jaly 000 256 -00:00:00 000 06000 СІТІ) eee 
| t | 4 § 0 0 November %% ee ooo eee 
1 1 6 0 0 [T] е LIII 
$ 53 5 514 3 | February and August 54 an 
13 14 13 16 4 5 9 i г 14 184 
12 14 12 14 4 & 9 99 »9 coe eee 
5 5} 5 5 4 13 3 eee ves 
98 101 98 101 310 3 | Jane and December .. 100} QP} 
11 là і 14 4 81} | April and October...... sss А 
| d 5 41 5 | 8 110 | Jaly о : ie 
4 5 6 54 41014 | Jane and December ... — өөө 
108 1% 106 108 | 4149 ‘i " 107] do 
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ELECTRICAL COMPANIES’ SHARE LIST. 


LAST PREVIOUS Price RATE PER Business Dong 
p RN m = Dirvi- МАМИ, _ Weerr’s Parce, | Wednesday, ONT. Divi»xxp Dun. Осама Week · 
cedi WE ТЗ рее Јох 20. June 27. | Yrecpep. Ewprwo June 27. 
ELECTRICITY SUPPLY COMPANIES. . ; £ s. d. Highest | Lowest 
100,000 1 өөй Bl'ckh'th & Gi nw'ch D'st'ct Elec. Lt. Ord. ape Saige ) ! і f of ses -— - s. 
6,000 10 100 | Bournemonth and Poole Elec. Supply Ord. ........ 11 12 11 1 811 3 eve — = 
6,000 10 4/6 " Do. 4k per Cent. Cumulative Pref. eee eee eee 10 11 10 11 4 110 ... ... ... 
19,661 5 3/6 | Brompton & Kensington Electricity Bupniy ane 7 8 7 8 315 0 «€ — eee 
12,000 5 3/6 Do. 7 per Cent. Preference 8 а 9 8 9 813 8 | Marchand September 9 " 
20,000 5 — Calcutta Elec. Supply Ordinary (fully paid) ......... 7 6 7 = — 7 : 
50,000 5 5/0 Charing Cross & Strand Electricity supply Омер, bis 9 10 9 10 4 5 9 | February and August 10 9:1 
20,000 5 273 per Cent. Preference — **ðEdkꝛ * .* 5$ 6 5 6 8 15 0 Г] . eee е 
"- 34,000 5 2/6 Chelona ure EODD Y Ordinary — 64 77 7% 400 March —— 22 ET 
£150,000 | Stock 44% Do. per Cent. Debenture Stock (red. os .| 107 110 107 110 4 1 8. | June and December... * - 
$1,200,000 | $1,000 5% | Chicago wate lst Mort. 5% 30 Lp Gold Bonds(red. ) ..| 100 110 100 110 4 1011 | April and October... ose - 
70,579 10 8/0 | City of London Electric Lighting Ord. ......... os A 9! 8 9 4 4 3 | February and August 91 
40,000 10 67 bo. · per Cent. uin учту А Der" nis 121 131 12 13 4 811 | January and July...... 12$ 
£400,000 Stock 5% |* Do. 5 per Cent. Debenture Stock (red. * deae! 38 140 124 129 8 18 11 | June and Decem dee 
40,000 10 8/0 | County of London and Brush Prov. Ordinary ...... .. 9 10 9 10 4 00 “ed on 
20,000 10 6/0 Do. 6 per Cent. onnsa i 2 7 5 Б li] 19; 114 121 416 0 | Marchand September eae ds 
£200,000 | Stock 44% Do. Deb. Stock Certs. (all IL pa.) (red) e 110 113 8.48 1 111 eos 
15,000 5 10 Kensington and Knightsbridge өбө i 19 124 13 416 ies ote e» 
10,000 5 6 Do. -6 per Cent. lst Pre is Ordin terat 7 7 7 7 4 0 0 | January and July...... on - 
* 110,000 3 8 London Electric Supply Ordinary . у cie 1 1 1 1 ке РЕ ie eh 
49,840]. 5 3/0 Do. 6 per Cent. Preference Р А ЕРЕ 4 4 4 4 613 4 oak T 
£250;000 | Stock 4% Do. 4 рег Cent, lst Mortgage Debentares . 2 93 100 98 100 400 Jane, Sept.,Deo. - - 
85,000 10 5/0 | Metropolitan Elec. Bupply F 131 14% 13} 14 8 9 0 April and October...... 143 — 
£220,000 | Stock 417 Do, per Cent. Deb, Stock First Mo 44 “le. 146 113 116 81811 Jans and December ... ans өө 
£125,000 | Stock 4/8 er Cent, Mort. Dob. Stock (red.) . т 99 7 9) 311 6 — 97} — 
6,452 10 8/0 Notting Е. lectric Ordinary ... ЕЕ 2 222121821895 16 17 16 17 4 2 4 March "99998-22998 ROOD eee eee LE 
10,000 : 5 5/0 Oxford Electric Ordinary s.r.. LELETET ETETETT ETTE ee eR Re ETE 6 5 6 6 8 16 ll Г] oor oe 
800,000 87 Rand Electric s... енна ETTET „„ eRe занае зоной зинаа ваная ü i 10 13 4 ove ... 
£135,000 | Stock 5% River Plate El. Lt. & Trct’n, Ltd. BY 18% Mor. Bob. wale con 85 75 85 518 0 | January and July .. ove ove 
15,000 8100 Ro зд Electric Company of Montreal Shares .....| 165 135 165 185 4 6 6 April and Ootover... T - 
£123,200 100 | 4X |* 4% per Cent. Ist Mortgage Debentures ... 101 107 101 107 441 bee os 
,000 5 9/6 | Bt. James and Pall Mall Electric Ordinary ....... 14 p 14 15 416 8 February and August 148 ‘a 
20,000; 5 3/6 Do. 7 per Cent. Preference ....., ... 23) 8 9 8$" 9 813 8 10 m 9 өө 
12,000 e Smithfield Markets Electric Supply Ordinary .. — 2 2} 2 2 ass ove * өө 

450,000 Stock Do. - 4% Debentures... 85 95 85 95 b» - ME ә 
65,000 South London Electric Supply Ordinary (шу paid) 3} 4} 3} 4} ask — a ste 
79,900 5 8/0 | Westminster Electric Supply Ordinary ..... .... 11 12 11 12 5 8 4 | Marchand Soptember 1 à 

ELECTRIC MANUFACTURING &3. COMPANIES. 

125,000 1 71d. | Aron Electricity Meter 6 per Cant. Cam. ес dirak i 1 § 1 8 0 O | Marchand September 13 ect 
85,000 1 ane British Er Works Co. Ordinary ......... ... conve i 1 ý 1 ve - - D 
50,000 1 dis Do. er Oent, Camulative Preference .. 13 13 là 13 - - ose ove 

£50,000 100 44% Do. P rst Mortgage Debentures ..s..ssse soroa 99 101 99 101 — ove ese ө 
40,000 5 15/0 |. British Insulated Wire Ordinary ................. e| IL 12 11 12 43 4 dés wA - 
40,020 5 3/0 Do. 6 per Cent. Preference . Sessel 6 6 6 6 412 4 én ous - 

100,000 5 1/6} | British Westinghouse 87 Preference ..... ——— өү il 5 4 5 — өө ove - 

,060 2 1727 Brush Electrical Engineerin тинен soreo „%% soora sorot se , 2 18 li 4 5 4 September 222100003505 113 see 
90,000 2 1 5 Do. а рег Cent. Pref, Non. Cum sesso sa 2 21 2 2t 5 6-8 * їз zi 
£125,000| Stock 417 Do. 25 Cent. Perpetual Deb, Stook . 109 114 10) 111 31910 | Feb and August coe - 
£108,710 Stock 12/1 |* Do. Debenture Stock (red.) . sos coven) 203. 108 103 105 4 5 9 | June December ... o» ove 
,000 5 10/0 Callender's Cable Construction Ord, . РРА A 14] 13 14k 5 3 5 aò - p xs 
20,000 5 2/6 Do. брег Cent. Cumulative Preference .. 5 6 5 6 43 4 = ин bi 5j 
£90,000 | Stock 44% Do. 4% рег Cent. lst Mortgage Deb. (rei. d ..| 113 118 113 116 818 5 | November and May... - sòs 
300,000 1 0/9} | Castner-Kellner Alkali Co, (fully paid) ................ 11 18 lb 18 518 5 bx ^ d 
£150,000| Stock 7/9 Do. 4h vor Cent. First Mort. Dab. (rai. as 9) 192 93 103 483 - РАК — 
60,000 1 0/83 | Chadburn' : Ship Telegraph Ordinary ..... е «9608 „ e 1 i 1 7 00 March sa 20000008 - - 
60,000; . 1 0/71 ро. рег Cent. Cumulative PAtersnse . as 13 là 5 6 8 - - one 
32,098 . 1/93 Orompton Pr Co. (Nos. 1 to 32,098) .... 3 4 з} 4 4 10 9 | January and July...... 313 - 
£100,000 | 100 5% Do. öpər Cent. Firat Mortgage Dob, (red.) 10) 103 100 103 419 0 РА m d i^ 

‚60, 1 0/71 | Davis and nins 6 per Cent. Cum. Pref. i 14 í 14 5 6 8 - T РА 
99,261 5 1/9} Edison and Swan United (‘‘A’’ Shares) (23 paid) .. 2 2 2 2k 7 3 9 | February and August 2 - 
17,139 5 2/93 . Do. £5 paid) ' ...... 3k 4 - 8} 44 6 13 4 " 50 Pes - 

£344,023 | Stock 4% Do. per Cent. Mortgage Dab. Stock (rei. sgh 93 95 93 95 4 4 3 | Juneand December... bis aes 
26,100 5/111 | Edmundson'g Electric Corporation Ord. (fully pd. 5 4} 5 4} 5 6 0 0 | Half-yearly ............... өөө эь 
£15,000| Stock S Do. 43 рэг Cent. First Mort. Deb. (rod. .. 101 1014 100 104 at = m ae 

112,100 1/2; | Electric Construction Co. (Limited) . * 2 2l 2 2} 5 6 8 | January and July...... ave Fe 
25,000 2 2/91 Do, 7 per Cant. Cumulative Profaranoe ......... 3 34 3 34 4 00 |July «4... ^. one -— 

£182,500; Stock 4% Do. 1 per Cent. lst Mortgage Dab. (rei.)...... 103 108 103 10; | 910 2 January and July. 4 * 
30,000 | 110 ps od 8 терета vo Works Ordinary ............ ew | 18 14 13 14 | 615 9 | February and August 13} 13; 
30,000 | 1/6 Do. . 44 per Cant. Preferenoa ........................ 5} 5} ' 6} 51 318 8 50 50 ace өө 
£50,000 Stock 412 Do. 4% рег Cent. Mortgage Dab. Stock (red. fe 110 114 110 114 | 818 Ц 00 10 ing | ае 
50,000 1 | 5/0 | India Rubber, Gutta Percha, &o,, Works ...... q | 21 22 2 EN: ИЕ ГЕТ | 2l - 
£300,000 | 100 4% Do. 4 por Cent. lst Mortgage Dab. (re.) ... 10) 103 109 103 317 6 March and September — - 
37,350 12 24/0 | Telegraph Construction and Maintenance ....... Жж, 60 «03 $% 412 4 | Marchand Шу...) 373 55 
$150,000 100 47% Do. 4 por Cent. Dobeature Bonds, 1909 . 102 105 |. 108°: 405: 3 16 2 January aud July .... 52. — 
20,000 9/0 Do. Manufacturing Ordinary ..... 8 10} 11} 19 114 5 4 4 | ove 103 - 
20,000 5 2/6 Do. 6 per Cent. Camulative Proference ...... me 5} 6 5 8 43 4 " E ба 
30,000 - 7/0 | Willans and Robinson Ordinary ....... comall ЖА 12 10 111 5 4 4 | April aud Ootober. ., ‘on ove 
$0,000 , § 8/0 Do. 6 por Cent. Cumuiative Preference ......... | 6] 7 6 7t 4 2 9 - А M uu 
£100,000 | Stock 44% Do. 41 per Cent, lst Mortgage Debentures .. . 101 108 101 106 4 0 2 | May and November. jac «06 
ELECTRIC RAILWAYS TRAMN AY3, м. . 
15,000 10 10/0 | Blackpool and Flestwood Tramways . . uu CRE. Mi 171 1f) 466 - Ре да 
£167,900 100 * Brisbane Tramway HS Cent. Dab3ntücas... ele 102 104 101 104 416 2 | - А - 
50,000; 10 87 Bristol Tramways and Carriage Ordinary ......... .. [ 234 21b 234 3 310 | February and Augaat оа — 
25,000 10 4% Do, Cumulative Preference (fully WE 5 Rj 103 193 А | eve , 10 104 
£100,000 | Stock 4% Do. 4 per Cent. Dəbənturəs ..... ба * 113 12) 118 120 3 78. 1 February and Auzust 120 118 
12,000 . 10 5/0 | British Columbia Eleotric Railway 5 Z Peek . 10k 101 1% 104 413 0 | May and November .,, — aes 

3 ),000 10 9/0 | British Electric Traction Ordinary (N 08. l to 33,0) ) 13 17 ^ 17 319 7 - 16] 16} 
15,090 10 Do. (Nos. 60,001 to 75,092) ... өгө 16 17 18 17 ебе - өзә | 
50,000 10 6/0 Do.  6/ Cum. Pref. (Nos. 80,0) i to 6) ИЛ „| 14 13 124 13} 4 511 | February and Augast 133 125 

£200,000 | Stock 5% Do. 5 per Cent, Perpataal Dabaatae3s "m „| 1 137 121 137 318 9 78 фе owe 
£150,000 | Stock = Do. Do. (issued Feb. 5, 1900) ............ 130 123 120 123 “a 
40,000 5 2/8 % ронса Ayres * Belgrano 6% “А” Qum. Prefl. .. 5 5 б 5} 514 4 ec А 
27.500 5 T R о 8 6 000 "Wem 4 4 4 4k "s ove 4; 
£320,000| Stock 5% Do: 5 per Cant. Debentures... 101 101 101 101 418 2 eis 102} 1)2} 
£120,000 | Stock 13/3 Do. 5%2ad D3b, Sv k Prov.Corta (58 ‘tobe рі. )... 37 40 33 4l as Em - - 

206,297 10 3/0 | Central Londor Ordinary ... e 10} ci 101 2 15 10 | June and December .., 103 lo} 

£355, 000 | Stock 14% | Olty and South London Rallwa; ‘Ona. Ordinary iu]. . Mi 63 65 65 215 2 | February aid August| 6 66 
370,500 . 10 1/5,1 bo. (Noa. 22,501 to 60 sra 6 7 6 7 2 2 0 » » — ee 
£150, 000 | Stock 5% Do, 6 per Cent, Perpstual Prof sra e (sa). 10 145 110 145 3.9 0 T » TA ote 
£200,000 Stock 5% Do. 1338)... «e| 151] 137 132 137 313 8 — ane wee 
$244,315) Stock 47 Do. per Cent. "Perpataal Daboatare .. | 1439 123 123 123 8 2 6 | May and November T ese 
20,000 10 84% {юри Tramwaya Ordinarg .......1....... eec rene 22 23 22 23 3 6 8 | March and September - one 
10,000 10 6% i 6 per Cent. Praferonce ............ eo no ree 14 154 14 15 817 6 | РА » sso ‘at 
£300, 000 | Stock 444 |t Do. 41 per Cant. Debenture .............. .....Х1| 113 115 113 115 31711 | January aud July. , 115 13 
95,000 1 0/9 | Isle of Man Tram. and Elec. Power Ord. iesse . s 1 A i ^% | 382 0 0 | March aad October , - ove 
70, 000 es 0/71 Do. 6 per Cont. Prof... ўа ` E so l i sh OQ O° ” T eee "ә 
‚80, ‚000 10 1/3 | Kidderminster & District E. L. & Fr'ot'n [34 Proll. 91 10} 9} 10 5 0 0 | May and November ... eos „+ 
57,500 10 24% | Liverpool Overhead Railway Ошу "АРТЕ, Pon RE . 9 93 8 81 4 5 9 | February and August oce eae 
10,000 10 57 | Do. т per Cont. Preference ETET EL Шосе BETETTE ETT 13 13$ 13 136 3 11 1 | „ »* LLL] * ... 
5125,000 | Stock 47 Do. spar Cent. Оэһэпфпге`. ТР EE ess]; AUR ‘LOT 105 107 316 0 | January and Jaly...... as | xe 
24,000 . 6 25 New General Traction Ordinary n —— 3 - 82 A 3} Же 5 — — eee 
60,000 c8 6/0 . Do. 6 per Cent. Cumalative Preference AE 4 5l 4 5è °| 814 3 | May m d i eva 

‚ 4,000 10 себ Oldham, Ashton and Hyde Elec. Tramway r e sos 16 13 " February and August - - 
4,000 10 5/0 Do. 9 par Cent. Preferenoe . e 6c sasos гөө 10 102 413 0 „ " : "T" - 
13,334] 10 — Potteries Electric Traction Ordinary ...........«« «| 11 12 11 12 - — on - 
20,000 10 5/0 Do. брег Cent. Cumulative Preferenoo ......... 9 10 9 10 415 3 | February aad August ver - 
£510,000 | Stock 8% | Waterloo and Обу Ordinary ......000 e 100 103 109 103 2 18 10 | June aud December s. "e cue 


* [n calcula the yield on this security, allowance has been made f rued interest, for rede 
e . nri кшш 
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Many of our readers will learn with regret that the 
Dublin Electric Lighting Bill was thrown out on the motion 
for the third reading last Monday. After running the 
gauntlet of keen opposition at the hands of the Corporation 
of Dublin, and passing through the report stage with a 
majority of 18 votes, this bill, which is being promoted by 
the Dublin Electric Lighting Co., has met with this un- 
bappy fate. The result is, however, to be regarded rather 
as а curiosity in Irish politics than as any important 
development in sober electrical engineering. 
ing article on April 18th we commented on the rival 
schemes for electric supply at Dublin, viz., the combined 


electric lighting and tramway scheme of the company and 


the polyphase scheme for electric lighting alone brought 
forward by the Corporation. The result of the rejection of 
this bill, we presume, will be that Dublin will be supplied with 
electric light from & municipal polyphase station, while its 
extensive system of tramways will be run by the company 
from an independent power house. Considering that this 
result has been brought about by municipal opposition, the 
local authorities who have made combined electric lighting 
and tramway undertakings their principal argument in favour 
of municipal electricity works must feel somewhat disconcerted. 


We are told, however, that the rejection of the company's 
bill was necessitated in the interests of all local authorities 
owning electricity works. There is no precedent, it is said, 
for introducing company competition against a local autho- 
rity already running electricity works. This, however, over- 


In а lead- 


looks two important facts; firstly, that neither to local 
authorities nor to companies do the Electric Lighting Acts 
grant a monopoly—the terms of the acts state emphatically 
to the contrary; and, secondly, that the company pro- 
posed to do what the Dublin Corporation has long had an 
opportunity of itself doing had it so wished. Surely where, 
as in the case of Dublin, the municipal owners of а pro- 
visional order fail to develop the order to its fullest reason- 
able extent, it is only right that the Board of Trade should 
grant & competitive order to any responsible company 
prepared to undertake the work. This, indeed, is the situation 
at Dubliu in a nutshell. It remains to be seen whether the 
Dublin Corporation, now that its prospective competitor is 
defeated, will carry out the big scheme of electrical supply it 
has displayed as its pretext for opposition. 


InpustRIAL economists will watch with considerable interest 
the development of an experiment which is about to be made 
in the neighbourhood of Budapest, Hungary, in supplying 
electricity for motive power for industrial purposes in cottages 
ава small homesteads. The feasability of this as an alter- 
native to the existing factory system has more than once 
been advanced by prominent economists in this country. 
Lord Sauissury, for example, has on several occasions 
expressed the opinion that the advent of electric power would 
revolutionise industrial methods, decentralising industry from 
the factory to the home. On the other hand, it has been 
shown that the factor of cheap power is not the sole 
consideration, nor indeed the principal consideration, in 
determining whether an industry should be carried on in 
a factory or in а number of isolated homesteads. Other 
considerations, such as the distribution of the raw material 
and the collection of the finished products enormously affect 
the question. It will be interesting, therefore, to see what 
degree of success is effected with the Hungarian experiment, 
which appears about to be made conjointly by the Ungarische : 
Elektricitiits Allgemeine Gesellschaft and the Budapester 
Allgemeine Elektricitiits Gesellschaft. 


— 

Тнк strong centre of attraction afforded by the Paris 
Exhibition has brought a large number ot American and 
Colonial engineers to this country on their way to Paris. It 
was in the fitness of things, therefore, that the 82nd Annual 
Convention of the American Society of Civil Engineers should 
be held in London. The convention opened on Monday last, 
at the Institute of Civil Engineers in Westminster, and was 
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brought to a close last night by a reception by the Institution 
of Civil Engineers at the Guildhall. The proceedings 
commenced with an address of welcome to the visitors 
from Sir Doveras Fox, the President. In this address 
he referred to the competition in this country on the part 
of American engineers, and said we were ready for com- 
petition, and nothing was to be feared therefrom. He hoped 
that the visit of our American cousins would teach us how 
to meet this competition, and he extended a hearty welcome 
to these engineers who were meeting their English hosts 
on intimate terms of friendship and amity. 
—»—— 

THE Papers dealt with during the convention were not of 
an electrical nature, and therefore call for little comment. 
Electrical engineers, however, may feel some interest in 
Mr. R. W. Hunt’s Paper on Iron and Steel Rails," read 
on Tuesday last. The Paper considers the subject mainly 
from the American point of view, and deals mostly with 
American practice. In a historical summary, the author calls 
attention to the enormous production of American rails at the 
present time, one mill alone having turned out no less than 
58,108 tons in a month. The question of standardisation 
of rail sections was dealt with, but the author would probably 
admit that we have brought standardisation to a higher 
pitch in this country than have the American ironmasters. 
The Paper included some account of the McKenna process 
for renewing old rails. The worn rails are re-heated 
to a temperature of about 1,500°F., and passed through 
re-forming rolls. They are then sawn hot and straightened 
cold. No less than 100,000 tons of rails thus treated are in 
use, which tends to prove the satisfactoriness of the process. 
Indeed, so much better do the rails appear to be after 
renewing that the author puts forward the somewhat 
paradoxical statement that © no rail ought to be used at all 
until it has been renewed,” which reminds us of the Irishman 
who declared he could never put on a new boot until he had 
worn it a month. 


ee 


A LETTER which we reprint from Nature this week announces 
the encouraging fact that the execution of the important work 


| 


of bringing out an international catalogue of scientific litera- { 


ture is now practically assured. Whatever doubts there 
may have been prior to the recent conference as to the 
feasibility of this gigantic scheme appear to have been 
completely dissolved, and instead of meeting with almost 
insuperable obstacles and objections, the proposals of the 
English scientists were cordially accepted by their foreign 
confreres, All true lovers of science will wish that success 
may crown the efforts of the International Committee, but in 
order that these efforts may be successful the catalogue must 
meet with commercial as well as scientific patronage. The 
catalogue is to be published annually in 17 volumes, and 
is to include both an authors’ and a subject index. It is 
admitted that if 300 sets or the equivalent are sold annually, 
the expenses of publication will be met. We hope that, for 
their credit’s sake, the collective interest of civilised nations of 
the world in a great and complete compilation of scientific 
literature is capable of supporting an edition of 300 copies 
annually. 


Тнк following report on the subject of gutta-percha 
extracted by what is known here as the Serullas process 
from the leaves of the Isonandra Gutta has been made by 
the French Administration of Posts and Telegraphs :— 

A cable conductor, made with gutta-percha obtained from this source, 
had been kept from July, 1897, until March, 1898, at the Paris central 
depot; it was then sent to the Seine cable factory, and was under 
observation until May 15, 1899, without variation of its insulation or 
various physical properties. 

At this date it was covered with an armouring, and the cable thus 
constituted was submerged in the Seine dock. Thie cable, after being 
submerged for seven months, did not show any fall of insulation. It was 
picked up at the end of December, 1899, and placed under water in one of 
the tanks of the factory. This operation does not appear to have caused 
deterioration, and it still shows satisfactory insulation. Up to the present 
it has been admitted that gutta extracted from leaves gives a very high 
insulation, but that it is not stable and soon cracks. The tests referred to 
above, extending over two years, would seem to show that the preservation 
of this gutta is greater than was supposed. The period is, nevertheless, not 
sufficiently long to permit of definite conclusions, Gutta extracted from 
leaves presents, moreover, the inconvenience of being lees fusible than 
ordinary percha, and much more difficult to work. Recent tests with 
joints of conductors thus conatituted have, however, been made, and have 
given satisfactory resulta. In consequence of these various experimenta, 
the Administration is about to order, using gutta extracted from leaves, a 
short cable which will be laid near the shore and employed in the service 
during the summer. It is unnecessary to вау that, so far as submarine cables 
are concerned, the study of innovations must be made with the greatest 
caution, and that experiments should only be undertaken progres.ively. 


In the report of the Commission formed to consider the 
question of the establishment of a system of French sub- 
marine telegraph lines, it is recommended that the new gutta- 
percha should be used for one at least of the short cables 
included in their programme, provided that those who supply 
the material guarantee it. It is added that the price of 
„leaf“ gutta-percha would be considerably lower than that 
of the ordinary variety, say, 14fr. or 15fr., instead of 20fr. 
to 25fr. for the same quality. Nothing is said as to the 
quantity likely to be available. | 


At the recent annual general meeting of the Incorporated 
Gas Institute, Mr. W. H. Y. Wesser gave an interesting 
lecture under the somewhat misleading title, * The New 
Gas." Mr. WEBBER referred to the old proposal of supplying 
& fuel gas for heating purposes, and suggested that with the 
Welsbach burner such a gas could now be used in place of 
the present highly-carburetted gas. He cited some experiments 
made in Germany of supplying gas obtained directly from 
Westphalian coal, without enrichment. The illuminating 
power, when the gas was burnt in ordinary burners was, of 
course, much less than the present legal standard in this 
country, while the calorific value was not greatly altered. 
If the proposal were carried into effect, the ordinary gas 
burner would be even less economical than it is at present; . 
and although the competition of the incandescent gas burner 
with the incandescent electric lamp might be keener, the electric 
light would then, without a doubt, be ** the poor man’s light." 

——— d 9l 9 — ——n4 


Opening of the Swansea Tramways.—The mayor of Swansea 
performed the opening ceremony of these new tramways on 
Saturday last. The chairman and directors of the British 
Electric Traction Co. were present. 

Personal. We regret to learn that, owing to ill-health, 
Mr. Julius H. West has been compelled to resign the editor- 
ship of the Zlektrotechnische Zeitschrift. We trust that 
Mr. West will speedily recover his health, 
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Electrical Engineers (R.E.) Volunteers in South Africa.— 
Sapper F. C. Weakley is reported to have died of enteric fever 
at Viljoen's Drift on June 27. The death is also announced 
of Pte. Е C. Short from enteric fever at Kroonstad. 


American  Electro-Therapeutic Association. — The tenth 
annual meeting of this Association will be held from 
Sept. 25 to 27, at the Academy of Medicine, New York City. 
The programme includes the following two items: (1) Elec- 
tricity in Gynecology and the present reluctance of gyneco- 
logists to use Electricity, (2) Electricity in Tuberculosis and 
the present modes of Treatment. Further information may 
be obtained from the secretary, G. E. Bill, M.D., 256, North- 
street, Harrisburg, Pa. 

. American Electric Railway Statistics.—From a table of 
* Street and Elevated Railway Mileage, Cars and Capitalisa- 
tion in United States and Canada, 1899," given in the June 
issue of the Street Railway Journal of America, we extract the 
following figures relating to electric railways :— 


Track mileage. ^ -Motor cars. Trail cars — 

1898. 1899. 1898. 1899. 1898. 1899. 

United States ...15,942...17,969 ...... 56,616...39,560 ...... 9,933...11,298 

Canada............ 654... 720 1,242 . 1,545 ...... 200... 395 

Cable Interruptions — Date of Interruption. 
Latakia— Cy prunsE . netten ene June 21, 1899 
Cayenne — Pinhi eros 6æ⁊„ Oct. 11, 1899 
let TAPA. зз аке шаки GO E FOR Ve ыран Jan. 3, 1900 
Paramaribo—Cayenne ............................... Feb. 16, 1900 
Maranham ........eee eese enne etse rne Feb. 20, 1900 

Pará—Maranham ju Mar. 2, 1 

Mole- St. Nicolas— Cap Haitien. . . Mar. 7, 1900 
Gibraltar — Tangiertrte . . June 28, 1900 
Hong Kong - MacaaudVPVd„PPPH . nn June 28, 1900 


Honorary Degrees at Victoria University. Last Saturday 
was degree day at Victoria University, and the Chancellor, 
Earl Spencer, conferred the honorary degree of Doctor of 
Science on Sir William Huggins, Sir W. C. Roberts-Austen, 
Sir William Abney, Dr. T. E. Thorpe, Profs. J. Dewar, A. R. 
Forsyth, E. Pickering, J. J. Thomson, A. Michelson, and 
H. A. Rowland, Lord Rayleigh, Mr. R. T. Glazebrook, and 
Mr. Henry Wilde. In addition, the honorary degree of D. Lit. 
was conferred on Mr. Sydney Lee. | 


Institution of Junior Engineers.—On Saturday the 14th 
inst., members of this Institution will visit Lord Rothschild’s 
estate at Tring to inspect the electrical installation and other 
matters of interest. The train leaves Euston at 1:45 p.m. On 
Friday last the members visited the works of Messrs. Caird 
& Raynor, of Limehouse. This firm are well-known manufac- 
turers of evaporators, condensers, feed heaters, pumps, &o. 
The motive power throughout the works is electrical, current 
being generated on the premises by a dynamo driven by a gas 
engine. 

Institution of Mechanical Engineers.—As a surprise item 
not down on the official programme, the members of the 
Institution of Mechanical Engineers, on Thuraday of last 
week, were treated to the reading of a Paper of peculiar 
interest at the present moment, entitled Notes on the 
Construction of Long Cecil, a 4:1іп. Rifled Breech-Loading 
Gun, in Kimberley during the Siege 1899-1900,” by 
Mr. Edward Goffe, of Kimberley, The printed Paper is 
accompanied by an admirable photographic view of the gun, 
as well as a number of well-executed scale drawings of details, 


Electrical Equipment of the New York Elevated Railways.— 
It is expected that the electrical equipment of these railways 
will be completed by Feb. 1, 1901. The committee, acting on 
the advice of their experts, have decided on the adoption of 
trains with & motor car at each end, each motor car being 
equipped with four motors and capable of hauling six coaches. 
Each motor will be of 100 u.r., thus giving 800 н.р. per train. 
The contract for the generating plant has been placed with 
the Westinghouse Company, and for the engines with the 
Allis Company. There are to be eight engines of 8,000 н.р. 
each capable, however, of working up to 12,000 н.р. on 
emergency. The boilers will be supplied by the Babcock & 
Wileox Company. Up to the present the contracts entered 
into involve about £1,000,000. 


Report of American Institute of Electrical Engineers, 
Committee on Electrical Units and Standards.—At the last 


Philadelphia meeting of the American Institute of Electrical 
Engineers, the Committee of Units and Standards, which 
had been formed on March 28th last, submitted their report. 
The reference to this Committee included the consideration of 
(1) Names of absolute units in eleotrostatic and electromagnetic 
systems; (2) the use of prefixes to denote multiples of these 
units; (8) the rationalisation of. the present system by 
making the absolute unit of magnetism equal to the present 
magnetic line, and the absolute unit of magnetic potential. 
difference as equal to the present absolute unit of current- 
turn ; and (4) the advisability of discussing these subjects at 
the Paris Congress. The Committee’s report on these refer- 
ences were as follows :—(i.) Names for the absolute units 
are needed, as also suitable prefixes for decimal multiples and 
sub-multiples of these units ; (ii.) the International Congress 
at Paris should be urged to decide on such names and prefixes ; 
(iii.) rationalisation of units is urgently necessary, and the 
Congress be requested to consider the subject ; and (iv.) the 
whole subject be discussed at the approaching general meeting 
of the Institute in Philadelphia. 


Electric Power at the Westinghouse Air-Brake Works.— 
The American works of the Westinghouse Air-Brake Co. are 
now driven entirely by electric power. According to the 
Electrical World, & large central station has been erected at 
the works, and has been equipped with the most modern 
generating apparatus for this purpose. The plant consists. 
of boilers of 2,000 m.r. capacity, which furnish steam for 
three Westinghouse-Parsons steam turbines. Each one of 
these turbines is direct connected to a bipolar, alternating- 
current generator, manufactured by the Westinghouse Electric 
& Manufacturing Co. The generators run at 3,600 revs. at 
а pressure of 400 volts. There are also two exciter units, the 
air pumps and condensers for the turbines, driven by a 50 n.». 
motor, and two air compressors driven by 100 н.р. motors. 
The exciters deliver current at 110 volts. All the motors are 
of the Westinghouse induction type, placed in the most con- 
venient situations, and belted to the original line shafts, which 
run at 112 revs. to 175 revs., an increase of about 12 per cent. 
in speed. Countershafts are largely dispensed with. In the 
machine shops there are motors aggregating 485 н.р. ; in the 
boiler house, three motors, 60 н.р.; blacksmith shop, two 
motors, 50 H. p.; brass foundry, three motors, 35 f. p.; iron 
foundry, 13 motors, 185 н.р.; leather room, two motors, 
25 н.р. Total motors 48, aggregating 790 н.р. There are 
2,500 incandescent and 60 arc lamps of 100 hours’ capacity, 
all taking current at 110 volts. 


Utilisation of Energy Lost in Resistances.—A writer in the 
Elektrotechnisch:r Anzeiger of June 14, considers the question 
whether the energy lost in the regulating resistances of motors, 
and the steadying resistances of arc lamps cannot be usefully 
employed. In the case of resistances such as those in series 
with fan motors which are often kept running for a consider- 
able period at less than their full speed, he suggests that low 
voltage lamps might take the place of the resistance coils, 
these lamps being in situations where momentary extinctions 
would not be of great importance. At the points where these 
lamps are, he proposes to place a second lamp fed by the full 
pressure of the mains, and the regulating switch of the motor 
is to be so arranged that as soon as the low voltage lamps 
(serving as resistance) were switched out, the ordinary voltage 
lamps would be switched in, the contacts of this switch being 
placed so that the two lamps could not be alight at once. 
In the case of arc lamps, he suggests the use of 
cooking or heating apparatus having the same resist- 
ance as the steadying resistance which could be switched 
on in place of the latter when required for use. He 
also proposes that fan motors and similar motors might be 
used in the same way. Arc lamp circuits and even intan- 
descent lamps might be used for the same purpose where an 
unsteady light is permissible. This latter suggestion, how- 
ever, hardly appears practicable, as the life of the lamps would . 
be considerably shortened by the over-running occasioned by 
the carbons of the arc coming too near together, for even a relay 
to put in a substitutional resistance would hardly work to 
prevent this. Diagrams of the various connections are given 
in the article. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
(Compiled by E. E. Ёопвнткв р’Агве.] 


Uranium Radiation.—Two different kinds of Becquerel rays 
have up to the present been discovered. One kind has prac- 
tically all the characteristics of cathode rays, and is deflected 
by both magnetic and electric forces. The other kind is not 
deflected by either, and shows various degrees of absorp- 
tion by metals and other opaque substances. Radium emits 
both kinds of rays. Polonium only emits the second kind, 
while Debierne’s “ actinium” only emits cathode rays. 
H, Becquerel has done some work in order to determine the 
exact nature of the rays emitted by uranium, the first 
substance which was found to emit the rays named 
after him. The difficulty of operating with uranium 
lies in the feebleness of its radiation. He found, however, 
that the rays emitted were deflected to about the same extent 
аз the most penetrating radium rays. That might be 
explained by the supposition that uranium contains an 
admixture of radium, and that the true uranium rays are 
feebler. But the author believes that these deflected rays 
are due to actinium. They can be removed by treating the 
uranium chloride with barium chloride. Radio-active barium 
sulphate is produced, and a purified uranium salt remains. 
Further purification makes no difference, and hence it is 
probable that uranium has a definite though feeble radiation 
of its own. IH. BECQUEREL, Comptes Rendus, June 11, 1900]. 


Hermetically-sealed Clark Cell.—H. T. Barnes gives parti- 
culars of the construction of Clark cells completely closed by 
glass fusion. The arrangement of the cell is shown in the 
diagram. The positive electrode is a platinum wire flattened 
a Positive electrode 
г (mercury cup) 


{ Negative electrode \ 
(mercury cup) 


oe — чыз = 


Point of 
final seal 


Tube for filling 
in Ingredients. 


at one end and amalgamated. The wire is enclosed in u 
glass capillary drawn from a small glass tube, shown in 
the figure, as the positive mercury cup. The negative 
electrode is & small zinc rod cast round a platinum wire 
and its enclosing glass capillary. This wire passes through 
the constriction A and ends in the outer or negative mercury 
cup. As soon as the ingredients of the cell have been 
filled in through the open end, the final sealing of the cell is 
accomplished by quickly fusing the glass in the narrow neck B. 
For making connections with terminals a small quantity of 
mercury is put into the cups. It can be at once removed 
when the cells have to be packed or sent away. The cell may 
be kept in any position. It may be immersed in a thermostat 
up to the neck A, and it still remains insulated thermally 
from the outside electrodes by the thick glass of the neck. 
The arrangement of the inner electrodes prevents the 
creeping of the amalgam, which almost invariably splits the 
tube at the point where the negative terminal is fused through 
the glass. [H. T. Barnes, Phys. Revicw, May-June, 1900.] 


- Viscosity of Liquéds in an Electric Field.—It is still a 
debatable question whether the viscosity of a liquid is altered 
by immersing it in an electrostatic field. Fifteen years ago, 
Kónig came to a negative conclusion. Duff in 1896 and 
Quincke in 1897 found that a number of alcohols, oils, and 
ethers show an increase of viscosity in an electric field. In 
addition, Duff observed a decrease in the case of heavy paraffin 
oil. The methods used by both the authors have been objected 
to, and G. Pacher and L. Finazzi have therefore made further 
experiments. They allowed various liquids to trickle through 
a set of tubes each of which formed a liquid condenser, and 
contained a central tube filled with mercury. Any change of 
viscosity consequent upon charging the condensers would have 
been indicated by a difference in the rate of fall of the meniscus. 
No change, however, was observed, although the liquids 
included such various kinds as water, alcohol, ether, benzol, 
turpentine, and carbon bisulphide. If there was a difference, 
it must have been less than 0°01 per cent., and the results 
obtained therefore make out a strong case for a negative reply 


to the question stated. 
| -.- [PACHEB and Finazzt, Nuoro Cimento, April, 1900.] 


Heat Due to Cathode Rays.—The heating up of the cathode, 
which invariably accompanies the formation of cathode rays, 
has some practical bearings apart from the ordinary vacuum 
tube phenomena. It is well known that in continuous-current 
incandescent lamps the negative end of the carbon disintegrates 
more rapidly than the positive end, and in favourable 
circumstances a violet aureole can be seen to play around the 
cathode end. The latter rapidly loses its gloss, and probably 
contributes most material to the formation of the age-coating. 
P. Villard points out that the filament of a lamp can be made 
incandescent by means of an induction coil, if it is made into 


a cathode, and another filament is mounted as an anode 


in the same tube. The phenomenon may be produced at 
pressures up to one atmosphere by usiug metallic instead of 
carbon filaments. Care must be taken to have the current 
impulses in one direction only, and not to have the period of 
interruption the same as the period of elastic vibration of the 
filament. The difference of potential required to produce 
incandescence by the cathode effect is much higher than that 
required by the Joule effect, but the current required is much 
less. Tesla's incandescence phenomena are probably due to 


cathode heat. 
[P. VILLARD, Comptes Rendus, June 11, 1900.] 


Magnetic Field due to a Moving Electric Charge.—According 
to Maxwell’s theory, a body carrying an electrostatic charge 
of surface density c, moving with a velocity v, should produce 
a magnetic field equivalent to that of a conduction current. 
The intensity of the equivalent conduction current is given 
by the formula 

. v 
di = dso v 
where ds is the surface element of the charged body, and V 
the ratio of the electromagnetic to the electrostatic unit of 
quantity. In 1876 and in 1889, Rowland made some experi- 
ments which seemed to confirm this prediction. Such experi- 
ments, however, are very difficult to perform satisfactorily, 
as the forces to be measured are excessively small, Lippmann 
pointed out, as a logical consequence of Maxwell's view, 
that electrified bodies would be moved by every change in 
the intensity of the surrounding magnetic field, and he 
failed to discover any such motion. V. Crémien has 
accordingly conducted some new experiments on the same 
subject. Instead of watching the effect of a moving charge 
on & suspended magnetic needle, he made a charged disc 
rotate in the centre of a large coil and in the same plane, 
The charging of the disc would be equivalent to the establish- 
ment of a circular current, and should therefore produce an 
induced current in the coil. But no such effect was produced, 
whether the disc was left bare, or lacquered, or cut into three 
independent and insulated sections. It remains to square 
this fact with Maxwell’s theory. 
(У. CRÉMIEN, Comptes Rendus, June 5, 1900.) 
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THE BARMEN-ELBERFELD MONO-RAIL OVERHEAD RAILWAY. 


P Ina recent number of The Electrician (Vol. XLIV., p. 885), | Electric Co. we are enabled to present our readers with some 
we announced the completion of a novel form of overhead | illustrations of the German line, which has been constructed 
electric railway between Barmen and Elberfeld, in Germany. | and equipped by the Continentale Gesellschaft für Elektrische 


GENERAL VIEW OF THE BARMEN-ELBERFELD RAILWAY. 


In view of the attempt to introduce a mono-rail system for an | Untermehmungen, of Nurnberg. These illustrations clearly 
express railway between Liverpool and Manchester, the | show the general construction of the railway, and doubtless 
successful completion of the Barmen Elberfeld line possesses | will convey to our readers a correet sense of the combined 
special interest at the present moment. Although the Liver- | lightness and safety which this type of railway construction 
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BARMEN-ELBERFELD MON O-RAIIL. RAILWAY TRAIN. 


pool-Manchester scheme was rejected by the Parliamentary , introduces. The Barmen line cannot be called a high-speed 
Committee, it doubtless will not be long before au attempt to | line, as the normal speed is under 30 miles an hour. More- 
introduce the mono- rail system between these two cities is over, many of the curves are too sharp to allow of a high 
again made. Through the courtesy of the British Schuckert speed. The railway abundantly demonstrates, however, the 
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feasibility of running a snbnrban. or inter-urban service of | The carrying capacity of the train is 50 passengers. 


The 


light electric treifts.on the mono-rail system. The particular | motors are eonstructed for very rapid acceleration necessitated 
mono-rail system which has been adopted for the Barmen- by the large number of intermediate railway stations, there 


. CURVE CONSTRUCTION OVER THE RIVER WUPPER. 


name of, Eugen Langen. Unlike the Lartigue system, 
selected for the proposed Manchester- Liverpool line, the trains 
on the Langen system are suspended beneath the track rails, 
while the motors are oarried on bicycle bogies above these 
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VIEW OF STREET CONSTRUCTION, 


rails in the manner shown in the illustrations. There are four 
motors on each train, the train consisting of two coaches; each 
motor running at 600 volts and capable of developing 86 н.р. 


. Elberfeld line is that invented by, and associated with the | being altogether 18 stations on à total length of only about 


8$ miles of line. The acceleration admits of full speed being 
attained in from 10aec. to 15sec. The trains are provided with 
four kinds of brakes, viz., the Westinghouse air brake, which 
is also controlled by a hand brake worked either by the 
conductor or driver, an electric brake and an -emergency 
eleotric brake. | 

Several different forms of overhead construction have been 
adopted as the line passes for a considerable part of its length 
over the River Wupper, and also for some part over the streets 
of Barmen. Our illustrations show the manner of adapting 
the construction to these different conditions. 


p——————————M—— 


THE INTERNATIONAL CATALOGUE OF SCIENTIFIC 
LITERATURE.* 


In view of the proceedings at the recent third International Con- 
ference, there can be little doubt that the ultimate execution of this 
important enterprise is now assured. Prior to the meeting some of ue, 
perhaps, vaguely feared that the foreign delegates would come prepared 
to suggest all sorts of difficulties, if not to announce the unwillingness 
of the countries they represented to take any part in the work ; but 
nothing of the kind occurred. All came bent on securing success ; 
not a word was uttered in depreciation of any cf the proposals 
brought under consideration; and all present may be raid to have 
taken an enthusiastic interest in carrying the proceedings to a 
satisfactory issue. Everyone was of opinion that if a fair beginning 
can once be made—the importance of the work 1s eo great, it will be 
of such use to scientific workers at large—that it will rapidly grow 
in favour, and soon secure that wide support which is not yet given 
to it, simply because its character and value are but imperfectly 
pid: m Therefore, all were anxious that a beginning should 

made. 

It has been estimated that if 300 sets or the equivalent are sold the 
expenses of publication will be fully met. As the purchase of more 
than half this number was guaranteed by France, Germany, Italy, 
Norway, Switzerland and the United Kingdom, the conference came 


* From Nature. 
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to the conclusion that the number likely to be taken by other 
countries would be such that the subscriptions necessary to cover the 
cost of. the catalogue would be obtained. The resolution arrived at 
after this opinioa had been formel, “That the citalozue include 
both an author's and a subject index, according to the schemes of 
the Provisional International Committee,” must, in fact, be read 
аз a resolution to establish the catalogue. 

Of the countries represented at the various conferences, excepting 
Belgium, not one has expressed any unwillingness eventually to 
co-operate in the work. nfortunately, neither the United States 
nor Russia was officially represented on the present occasion. The 
attempts that have been made to induce the Goverament in the 
United States to directly subsidise the catalogue have not been 
successful: but that the United States will contribute its fair share, 
both of material and of pecuniary support, cannot be doubted. There, 
as here, private or corporate enterprise muat undertake much that is 
done under Government auspices in Europe. As to Russia, the 
organisation of scientific workers there has been so little developed 
that it is very difficult to secure their attention, and probably our 
Russian colleagues are as yet but very imperfectly aware of what is 
propoaed. The importance of Russian scientific work is so great, 
however, that it stands to reason that it must be fully considered ; 
and it may be supposed that Russia will join when she becomes 

uainted with what is proposed and what is required of her. 
provisional international committee has been appointed, which 
will take the steps now necessary to secure the adhesion and 
co-operation of countries not yet pledged to support the scheme. 
Originally it was proposed to issue a card as well as a book-catalogue. 
but on account of the great additional expense this would involve, and 
as the Americans in particular had not expressed themselves in 
favour of a card issue, it is resolved to publish the catalogue, for 
the present, onlv in the form of annual volumes. 
` Fron the outset great stress has been laid on the preparation of 
2 indexes, which go behind the titles of Papers. and give fairly 
full information as to the nature of their contents. Both at the first 
and the second International Conference this view met with the 
fullest approval. Meanwhile, the action of the German Government 
has e it necessary to somewhat modify the original plan. In 
Germany a regional bureau will be established, supported by a 
Government subvention, and it is intended that the whole of the 
German scientific literature shall be catalogued in this office; no 
assistance will be asked from authors or editors or corporate bodies, 
1n such an office it will for the present be impossible to go behind 
titles; consequently, onlv the titles of German Papers will be 
quoted in the catalogue. In the first instance, some other countries 
may prefer to adopt this course on the ground of economy. Bat in 
this country, at least, the attempt will be made to deal fully with 
the literature, and the co-operation of authors and editors will be 
specially invited. An author may not always be best able to judge 
which are the most important points in his Paper to be noted in an 
index, but the experience gained in the Royal Society during several 
years past has shown that authors furnish most valuable information, 
and that their suggestions are easily reduced into shape. A full 
code of instructions for the use of the regional bureaux is now 
being prepared under the auspices of the Provisional International 
committee. 

The catalogue is to be 3 annually in 17 distinct volumes. 
The collection of material is to commence from Jan. 1, 1901. As it 
will be impossible to print and issue so many volumes at once, it is 
proposed to publish them in sets of four or five at quarterly intervals. 
During the first year, parts covering shorter period? will be prepared, 
во as to make the subsequent regular issue possible of volumes in 
which the literature published during a previous period of 12 months 
is catalogued. Valuable opportunity will thus be given from the 
outset of gaining experience both in the preparation and use of the 
catalogue. That many difficulties will be encountered in carrying 
the-work out cannot be doubted ; bnt if scientific workera generally 
will but reflect on the inestimable value of accurate classified subject 
indexes, they cannot but see that it will be to their great advantage 
to do all in their power to further the enterprise. If the attempt 
fail, it will only be because those on whose behalf it is undertaken 
Are blind to their own intereats. H. E. A. 


. Revival of Telpherage.—The Consolidated Telpherage Co., 
of New York, has considerably developed and perfected on 
modern lines the system of telpherage originated by Prof. 
Fleeming Jenkin some yeara ago. The American telpher, 
however, differs considerably in detail from that of Prof. 
Jenkin. It consists of a truck or backet supported from a 
motor vehicle riding on a single cable or wire. A short 
distance over this cable there is an ordinary trolley wire, 
current being collected from this by a small trolley wheel 
similar to that used on tramways, bat much smaller. The 
system is designed for use both overhead and in tunnels. 
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THE NEW PHYSICAL LABORATORY AT OWENS 
| COLLEGE.* 


BY PROF. ARTHUR SCHUSTER, 


The physica laboratory which is to be openéd to-day* by Lord 
Rayleigh will form an important addition to the buildings of Owens 
College. The general public has often a little difficulty in under- 
standing the nature of the work done in a physical laboratory, owing | 
to the association of the word physics“ with quite different 
matters, such as physical exercise” or “physic.” To trace the 
origin of the word in its various meanings would be an interesting 
undertaking. But at present it will be sufficient to recall the fact 
that Aristotle's book on Physics dealt chiefly with the idea of 
movement, and in that sense physics“ was used а good deal 
in the Middle But in a work entitled “ Physica,” by’ 
Melchior Verdries, the third edition of which was published 
in 1735, & much wider meaning was given to the word and 
* physics" was defined as including the following : 2) Cosmology 
(2) stoicheiology, or the doctrine of the elements, (3) uranology, 
(4) geology, (5) meteorology, (6) mineralogy, (7) phytology (botany), 
(8) zoolozy, and (9) anthropology. This pretty well covera the 
range of human knowledge sə far as the material universe is 
concerned, and if the word was generally used in so wide a sense 
a man who knew physics must have been a wise man. Probably, 
therefore, originally “physician,” like the word “doctor,” only 
indicated a learned man, and the only learning appreciated by 
the public being that capable of dealing with the pains of the 
flesh, it is obvious how both “doctor” and “ physician” came to 
have their special meaning. Without wishing to trace the further 
varieties in the meaning of "physics" аз a science which occur 
in different writinga and in different countries, it is sufficient to 
say that at present by general consent the word indicates that 
branch of human knowledge which deals more especially with 
sound, light, heat, magnetism, and electricity, and the general 
constitution of the material world, A laboratory in which all these 
branches of science are studied experimentally must therefore be 


provided with a considerable outfit of appliances of the mioet varied 


character. 

Attention may be drawn to a few of these. The properties of 
bodies bave to be studied at various temperatures, and itis important 
to be able to pass quickly from the temperature of freezing to that of 
boiling water. This can be done partly with the help ot ice on one 
side and of steam on the other. Ice is easily obtained, and, to save 
time and trouble, steam in our new laboratory will be available in 
most of the rooms. For this purpose special pipes are laid from a 
small boiler into the different rooms. Ifa wider range of tempera- ' 
ture is required, we have recourse to the electric furnace or the 
cooling action of liquid air. In the electric furnace the heat is: 
supplied by electric currents, and the temperature may be raised to: 
over 6,000°F. But a very considerable power is absorbed in the 

rocess. Moissan, at Paris, uses as much as 50 H.P. in some of his 
work, but half that power ia sufficient for moat purposes, and will be 
available by means of a gas engine 8 by Mr. W. J. Crossley 
and nme machinery constructed by Messrs. Mather & Platt and 
the Electric Construction Corporation. Air can be liquefied and a, 
temperature of 300deg. below zero reached Pi means of а pump. 
which compresses the air to 200 atmospheres. This air is then forced 
through very narrow openings, when a cooling of a few degrees takes 
place. The air thus cooled serves to lower the temperature of the 
compressed air before it passes the opening, which is cooled down 
another step, and gradually the air becomes colder and colder until 
it falls down in the form of rain. The liquid air is collected, and 
can be drained off like water. The plant, the moat expensive portion 
of which consists of a Whitehead compressing pamp apa 4 H. P., 
has been presented to the laboratory by Sir Henry E. Roscoe. A high 
pressure of 200 atmospheres will of course be useful for many other 
purposes, but, independently of this, the laboratory is supplied with 
air compressed to four atmospheres, a pressure of that amount or less 
being often required for different objects The pump used for this 
purpose is attached to a small steam engine placed in the boiler-house, 
and iron pipes diverge from here to the different rooms of the laboratory. 

The knowledge of accurate time intervals, which is important in 
many investigations, renders the possession of accurate clocks, 
expensive as they are, absolutely imperative. The clock to be 
placed in the basement of our new laboratory will probably be the 
most perfect clock in the country. It is made by Dr. Riefler, of 
Munich, and has in its original form been tested in many obaerva- 
tories, and found to keep more perfect time than the older ty pès of 
clock. But a further improvement has been recently introduced, 
for it is found that a very slight disturbance in the rate of the clock 
ia due to the difference in the retardation due to air resistance which 
takes place according to the height of the barometer. A pendulum 
clock which keeps accurate time when the barometer is exce 
tionally high would gain about a second a week when the barometric 


* From the Manchester Guardian, June 29th. 
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ressure is exceptionally low. It is a sign of the perfection of 

r. Riefler's clocks that he has found it worth while to correct and 
compensate so trifling an error. So valuable a timepiece must 
of course be kept locked up in a room, and will not be generally 
accessible, but time is supplied to the different parts of tha labora- 
(027 by electric transmission from а second clock. Тће leeture rooms 
and the larger rooms of the laboratory will all contain dials showing 
time correct to within a few seconds. 

Special attention bas been paid to the optical outfit of the labora- 
tory. One of its features will be a room on the top floor which 
contains the so-called Rowland's diffraction grating. The object of 
the grating is to split up light into its various components in the 
ваше way as is done by a prism, the whole apparel acting like a 
spectroscope. These gratings are made of speculum metal, on a plate 
of which a space of 6in. is covered by lines ruled very close together 
with a diamond point, the total number of lines being over 100,000. 
The rulingoftheselines, which must be accurately spaced, is extremely 
difficult, although done by a ruling machine. An idea of the difficulty 
experienced may be obtained from the fact that it occasionally takes 
three or four years before a satisfactory grating is manufactured. 
The one supplied to the college has been certified by Prof. Rowland 
as exceptionally good, and carries an inscription stating that it has 
been specially selected for the professor of physics at Owens College. 
The mounting of the granting is peculiar, and takes up a good deal 
of space. Two iron beams over 20ft. long, stretching across the 
room, are placed exactly at right angles to each other. Each beam 
carries two rails, and small carriages can roll along these rails. One 
of these carriages carriesthegrating, while the other carries the photo- 
graphic camera or the. eyepiece which serves for observation of the 
spectrum. The two carriages are connected by an iron girder over 
21ft. long, and this girder has to be specially steady 80 as not to be 
subject to vibration. This construction of the girders and their sup- 
ports has been specially designed by Sir Howard Grubb, and it is hoped 
the mounting will be a considerable improvement on that used in the 
three or four places where these gratings are at present to be found. 
The room in which this apparatus is situated has of course to be kept 
dark, but there must be some means of obtaining a beam of sunlight 
ог a beam of an electric arc when required. For this purpose a 
balcony has been built. 'This runs along the west side of the uild- 
ing, and sunlight may be thrown by means of inclined mirrors 
through openings in the wall. 

The photographic laboratory is in the basement. The observatory, 
placed in the top of the building, contains the 10in. telescope 
presented by Sir Thomas S. Bazley. There was some difficulty in 
5 a sufficiently steady foundation for the асра but it із 

0 that this has been successfully overcome. The electro- 
technical laboratory, built and equipped in memory of Dr. John 
Hopkinson, has been provided, as far as the means at the disposal of 
the college have allowed, with the most modern form of machinery, 
Considerable space has been assigned to an electro-chemical labora- 
tory, and as a special lecturer has been appointed in that subject it 
is hoped that Owens College will take a leading part in its 
development. 


As regards the general arrangements of the laboratory, it may be 
said that the walls are lined almost entirely with glazed bricks, 
which are easily kept clean. The question of ventilation has received 
careful consideration. Fora number of reasons the so-called plenum 
system was found unsuitable for & physical laboratory, and some 
process of natural ventilation was adopted. Air is admitted through 
openings in the wall, and passes over a surface of oil, which frees it 
from dust. This is an invention of Mr. Kenneth Teale. The 
arrangements for heating, which is done by low-pressure steam, and 
for drawing off the vitiated air have been devised by Mr. E. Hatton. 
An electric lift connects the different floors, and will serve princi- 
pally to convey delicate apparatus from one part of the building to 
another. There will be a small but well-equipped workshop in 
which instruments can be repaired or even made. The large lecture- 
room holds, under ordinary circumstances, 210 students. It has a 
skylight as well as windows looking to the east, and rapidly moving 
shutters allow the room to be quickly darkened. The small lecture- 
room serves for advanced lectures, and rooms are provided for 
storing the ordinary a tus and also some historical instru- 
ments, as, for instance, Joule’s valuable apparatus, some of which 
have been presented to the college. In a modern laboratory 
it is essential that the electric current should be available in every 
room for experimental purposes, This current is supplied from 
60 storage cells, which are connected through a large switchboard 
over l6ft. long. Thirty circuits diverge from this switchboard into 
the various rooms, the circuits consisting of aluminium or copper 
wire, stretched principally under the ceiling of each room and pass- 
ing through specially perforated bricks in the walls. Uncovered wires 
have been chosen for the purpose, as the expense is reduced, and much 
stronger currents can be sent through the same thickness of wire ; there 
is also gain in the neatness of appearance. The research-rooms are 
placed principally in the basement and on the ground floor of the 
building, where the greatest steadiness and freedom from disturb- 
ance can be obtained, and it is hoped that the unusual facilities 


which in future will be given at Owens College for original research 
in physics will attract many students. There is also every reason 
to bape that the John Hopkinson electro-technical laboratory, with 
its adjunct, the electro-chemical laboratory, will soon make itself 
felt in the education of electrical engineers, who will be trained to 
carry out the highest technical work they may be called upon to 
perform. e : | 
—————Ó 


THE LIGHTING OF SMALL TOWNS.* 


BY G. M. HARRIS, 
(Electrical Engineer, Bray, Ireland.) 


The lighting of small towns is a problem requiring very careful. 
consideration, not by reason of any engineering difficulties, but Ьу. 
reason of the difficulty of making such an undertaking pay. On. 
account of the profits being necessarily small, the lighting of small . 
towns will continue to receive little attention from private companies, 
except they be very plucky ones. The matter will, therefore, be left. 
for the consideration of the local authority, who will be content, or 
at all events should be, if at a reasonable cost they are enabled to 
carry out the public lighting of the town, and at the same time place 
a supply of electricity at the dispoeal of its inhabitants. The 
measure of the success of such an undertaking should then be 
judged, not by actual return made in the shape of profit shown, but 
upon truly municipal lines, i. e., by the efficiency and cost of the 
public lighting and the rate at which a supply of electricity is 
obtainable for private use. Small towns mean small consumers and 
usually a scattered area. The distributing charges will be heavy, so 
that if there is to be any hope of success the generating charges must 
be light, which means that the site for a generating station must 
have very special natural advantages, such as good water power or 
facilities for cheap fuel, or a combination of the two. Where there 
are no such advantages there appears to be no alternative but to wait 
for the great power companies to pick up such small areas as may be. 
within their reach or upon the direct line of route of their mains to 

er ones. Assuming that the conditions are favourable for gene- 
rating or obtaining a supply at a low cost—at the commencement, the 
public lighting should be provided for and taken over, and provision 
only made for private consumers where such are certain to come on 
in a reasonable time. The policy of laying the mains for private 
use well in advance of the demand, though justified in wealthy areas, 
would not be so in small towns where the conditions are different. 
The prospect of profit in supplying small and scattered consumers. 
being very small, there is no room for speculation, and it is of the 
utmost importance that the capital expenditure be kept as low as 

ible, and that no capital should be unproductive. It therefore 
ollows that the system of distribution should possess the maximum 
of flexibility at the minimum of cost. Now that distribution up to 
200 volte has been successfully established, there are, of course, many 
towns where direct current would be feasible and no doubt prefer- 
able, but in the majotity of cases high pressure alternating current 
with transformers in street pits and occasionally in houses would be 
better ; where the area comprises a number of private houses and 
mansions, standing in their own grounds and of necessity widely 
scattered but nevertheless desirable to reach, the alternating system 
is the only one commercially possible. This question, however, will, 
of course, be governed by the circumstances inany particular district, 
but the question of the actual cost of mains will always remain—a 
serious item telling against economical distribution on a small scale. 

It is therefore the object of this Paper to deal with the matter of 
cheap mains and main laying, that being, I consider, the most 
important point—the one which lies nearest towards a solution of 
the problem under consideration. I therefore propose to bring to 
the notice of this Association two cheap and effective methods of 
main laying, of which I have bad experience at Bray. Firat, as to 
the mains in operation at Bray—there bave been over 6 miles of 
high and 27 miles of low tension laid direct in the ground since 
1892, and during that time we have never had a fault on the main 
line of cables themselves, except where mechanical injury had caused 
it, and this has very seldom appened. Any trouble we have had 
has been due to defects in the filling material of the jointing boxes, 
now overcome, 80 that this system of laying may claim to have been 
well tried. In fact, I think the Bray mains are the oldest paper- 
insulated cables in the Kingdom, other than those from Deptford. 
The cables are concentric lead-covered and unarmoured—they are 
taped, but this is, in my opinion, a disadvantage. In laying, the 
bottom of the trench was covered with about 3in. of puddle clay, 
well wrought, the cables laid in and covered with another 3in. of 
puddle clay, evenly put on, and a 7in. by lin. board placed on top, 
the trench being then filled. Latterly, the timber used for mechanical 
protection has been larch—being simply the small larch trees, 7in. 
thick in the butt, sawn in half. This timber stands well in the ground, 
requiring no special treatment to preserve it, is cheaper than deal 


* Paper read before the Municipal Electrical Association, at Hudders- 
field, June 20. | ка 
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The following are Particulars of the Insulation Resistance of the High- tension Mains. 
No. of Insulation reeistance. 
; ; Length in under- ; ; 
No. of main. Size. Year laid. With Equiv. per mile, 
miles. ground transformers transformers 
joints. connected. connected. 
17 0:18 0:059. 
0:66 1:04 
0:40 0:35 
0°20 0:434 
0:285 0:15 
1:81 2:09 


boards, and more effective, being thicker. The effect of the puddle 
clay, impervious to moisture, is to protect the lead covering from any 
contact with acids or salts in the soil which would attack it, and 
it has proved so effective that when the cable is now, after eight 
years, exposed, the lead is absolutely unattacked. The braiding of 
the cables has rotted, proving to have been an unnecessary expense ; 


it might prove a source of if it allowed the passage of water 
charged with matter which would attack lead, the life ofalead-covered 
cable being practically the life of the lead. As to the jointing, no clips 
are used, the inners are married and soldered in the usual way, the 
outer wires are drawn to one side and soldered together forming a 
loop, all soldering being done well clear of the cable insulation. The 
joint is contained in a cast-iron joint box divided longitudinally on 
the line of two bottle necks for entrance and exit of cableand having 
on the top side a large hole for filling (not less than lin.) and a 
smaller hole as air vent, closed by screwed plugs. The cables are 
served with spun-yarn up to the diameter of the bottle necks and no 
other packing of the glands is found neceseary. The joints having 
been made and the box screwed up, molten pitch is poured in ; the 
outer side of the bottle necks, beyond the spun-yarn serving, is alao 
filled in with pitch, hollows being formed in the clay for the 
purpose, and here fine clay mixed with the pitch forms a cement 
which effectually seals up the bottle necks and protects the cable 
from injury where they enter and leave the box. Such a joint is 
cheaply made and fulfils every requirement. It demands only care, 
and jrequires absolutely no special skill, a very important matter in 
a town. This, and the fact that it is both electrically and 
mechanically sound, awe & joint so made advantages which no 
form of joint made with clips, which the writer has seen, can claim. 
Where any transformer pits lie on the route all cables are brought 
into the pits and are joined there, inners and outers, with loops of 
rubber-covered single cables; disconnection of any 1 of cable for 
tracing a fault is done by snipping these loops, and this works well 
under our conditions Of course in a large scheme where the 
expense was no object disconnecting boxes would be preferable, but 
when used they should certainly be placed in pillars above ground 
and so above the reach of flooding, and not in water tight boxes 
nnder ground, 

As far as the writer is aware, the insulation resistance of mains in 
operation is not usually easily obtainable, but he has reason to 
believe that the above are more than ordinarily low. This, however, 
in no way reflects on the cables; it is partly due to the fact that 
originally oil was used in the joint boxes, but was soon abandoned, 
not, however, before the cable ends had suffered, due to water mixing 
with the oil—the repairing of these ends accounts for the large 
number of joints. The main cause of the low insulation is due to 
the large number of joint boxes, which still contain a mixture of tar 
and pitch (the tar having been added as a precaution against crackin 
of the pitch). This mixture is inferior in every way to the pite 
alone, which is now always used. The fact that the resistance from 
the inner to the outer is in the majority of cases greater than that to 
the earth is no doubt accounted for at the joints, where the resist- 
ance of the pitch has been weakened in the manner indicated, and 
the surface of the outer is small in comparison to the surrounding 
box. Their condition, however, causes no anxiety at Bray, as the tests 
are practically identical with those taken in 1893; the cables have 
been perfectly steady all along, and have lived to see much of the 
more elaborate and coetly drawn-in system placed on the scrap heap. 
The cost of laying the cable deecribed was under 1s. per yard of 
trench, made up as follows : Opening and filling trench 20in. deep, 
including mixing of puddle clay, from 3d. to 6d. per yard. Puddle 
clay at 2s. 6d. per ton, sufficient for three cables, 3d. per yard. 7in. 
by lin. board for mechanical prote 2d. per yard. 

The average cost of a joint being under 10s., as follows :— 


& d. 
Joint box, complete 2 E 4 6 
Pitch, solder, fire, &c., вау.............................› 2 6 
/// .]. m PES РЕНЕ РИ PE Quis 2 6 
— 9 6 
Sufficient has been said perhape to show that such a system of 


laying and jointing mains is cheap and reliable, in any case in which 
no danger from electrolytic action is feared—as where, for 


instance, a tram line passed through a town. In such a case the- 
lead would need protection, and recourse to some solid system seems 
inevitable; but a small town cannot afford the luxury of lead- 
covered cables laid in this way, and the lead seems to me quite 
unnecessary, serving no purposes which would not be equally served 
by any cheap covering which would protect the insulation from 
damp up to the time of being laid, after which it requires no such 
protection. If the cables are concentric the outer insulation can be 
redaced to that thickness which, with the filling, suffices for the 
voltage carried ; if the cables are not concentric then the covering 
of each may be reduced to that thickness which, with the filling, 
is good enough. The question is, how much the insulation, other 
than that of the filling compound, may be reduced? My impres- 
sion is that, driven by consideration of cost, we shall see this 
extra insulation year by year reduced in amount, till, for low 
voltage, we come to the bare conductor laid on insulators in the 
solid filling, and for higher voltage, conductors laid on the same 
system with very slight extra insulation, relying mainly upon the 
filling compound. e inevitable result of this will be that we 
shall, for the conductors, use iron or other metal, or alloy, cheaper 
than copper, since the prohibitive cost of the increased insulation, 
due to bigger cross-section for the same conductivitv for such metals, 
will not have to be faced. At Bray we tested some years ago 
80 yards of bare copper mains laid on the solid system, and 
although roughly laid and badly insulated, the filling compound 
being a mixture of bitumen, tar and sawdust, this neverthe- 
less stood 1,000 volts for twelve months, and 100 volts for two 
years afterwards, and was then only taken up on account of build- 
ing extensions. From that experiment and subsequent experience 
I believe it is perfectly possible, even now, for voltage, say up to 
500, covering all low tension distribution for light and traction, to 
use wires covered with, say, a few layers of paper and a light 
braiding varnished, and the whole laid in troughing filled in with 
plain pitch at 10s, per ton, which, for all sizes of copper above, say, 
0:25in. sectional area, would be cheaper than any cable in the market. 
Whatever be the nature of the solid system, the compound for filling 
both joints and troughing should be ordinary pitch, which has the 
advantage that it can with ease be chipped out, and is cheap. 
In most small towns, for the public lighting of outlying country 
roads, overhead bare wiring might be employed, for doubtless the 
sanction of the Board of Trade for their use, at all events for the first 
years, might be obtained, On the whole, however, the regulation 
preventing the use of overhead wires does not press very hard upon 
small towns, where usually labour is cheap and the roads easily 


opened. 
FReturni to the general question, it may safely be said that. 
where gas has been well established, the outlook for a private 


consumption of electricity will be in inverae d pes to the price 
charged for gas, for, where a high price prevails the inhabitants will 
be found educated to the closest economy in its use, and it is surprising 
how far this can be carried. 


BATTERIES FOR AUTOMOBILES. 


Dr. Sieg, discussing the subject of portable batteries in No. 10 of 
the Centralblatt fiir Accumulatoren und Elementenkunde, says that 
there is still considerable divergence of opinion concerning their 
usefulness, and that the breakdowns which have occurred on the 
Berlin tram lines have given 4 fresh handle to those who oppose 
their employment. He docs not concern himself with these break- 
downs or with their causes, but on at once to the general 
consideration of the employment of batteries for the propulsion of 
ordinary road vehicles, In stationary batteries it is only the 
chemical processes involved in the storage of the current which act. 
injuriously on the plates, and as there is no necessity to keep down 
the weight or size of the batteries, heavy electrodes may be employed, 
spaced far apart, and a good depth may be left below the bottom of 

e plates, so as to reduce the risk of damage from short circuits and 
buckling toaminimum. The work required of the battery is also 
known accurately beforehand, so that damage due to overstrain can 
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be avoided. But in the case of batteries propelling automobiles the 
conditions are very different. Weight and sizs have to ba restricted 
as much as possible in order that the vehicle may not be too heavy, 
for weight not only increases the working cost of the vehicle, but 
also reduces its handiness. The amount of current used, and there- 
fore the demand on the batterv, varies with the conditions of working 
and the state of the roads. Wet roads, sandy soil, stones, &c., increase 
the demand enormously, so that not only the normal current, but. 
also the normal capacity, may be far exceeded. The batteries are. 
also constantly subjected to severe jolting, which seriously affecta, 
their life. Dr. Sieg then proceeds to the consideration of the. 
properties which are шге in an automobile battery, and аз а 
preliminary lays down certain requirements which must be fulfilled. 

The weight of the empty carriage ought to be from one-half to 
three-fourths of the weight to be carried by it according to the 
method of construction employed, and the speed to be attained. For 
the conveyance of passengers, two-thirds of the total weight may be 
allowed. This total weight is made up as followa: The motors, 
which for a passenger car for a speed of 15km. to 18km. per hour 
amount to one-tenth of the total weight of the occupied car (W), the 
battery (B), and the pacsenger weight which may be taken at 
0'3 tons (four persons at 75 kg. each). It follows from this that 


W=06+2B. 


As carriazes exceeding 2 tons in total weight cannot be safely steered 
at a higher speed than 15km. to 18km. per hour, it followa that 
the battery weight must not exceed 700 kg. 

Taking the commercial efficiency ot the motor as 70 per cent., and 

assuming a traction coefficient of 25, which is rather too low than 
too high on a good road, the consumption of energy by the carriage 
in 18 kilometre-hours, or 5 metre-seconds, works out to 1,750 x W 
watts, Assuming that the carriage will require to run at least 
three hours on one charge, that is somewhat over 50km., which cor- 
responds to the daily service of a taxameter cab, the battery will 
require a capacity of 5,950 watt-houra, 4 e., in order that the working 
generally may be possible, the battery must yield at least 10:5 watt- 
hours per kilogramme weight, or be capable of yielding 5:5 ampere- 
hours at a 3-hour discharge at a potential of 1:9 volta. 
_ As it will seldom happen that a carriage will ba called on to give 
its whole yield without some stoppage, it will as a rule be sufficient 
when the battery gives 8 ampere-hours per kilogramme with a 
5-hour to 6-hour discharge. Or when the battery has a higher 
capacity per kilogramme weight, a smaller battery weight than 
700 kg. will suffice ; but if the battery has a lower capacity, it will 
not maintain the daily work of 50km. 

For stationary batteries the capacity per kilogramme varies between 
3 ampere-hours to 5 ampere-hours, so it is evident that to fulfil the 
conditions required by an automobile the battery must have only 
about half the weight of a stationary battery, or else have double 
the ordinary capacity. Weight may be reduced by making the celle 
themselves lighter, which can be done bv employing vulcanite in 
their construction instead of glasa, &e. The weight of the acid may 
also be diminished by reducing the distance between the plates, and 
the space allotted to them, but since the production of an ampere- 
hour always requires the consumption of a definite quantity of pure 
sulphuric acid, the diminution of the quantity of the electrolyte 
must be compensated for by an increase in its density, which at once 
has the injurious effect of raising the working potential of the cell. 
The reduction of the distance between the plates is further attended 
with the risk of short circuit from a very small amount of buckling, 
which is best obviated by the employment of perforated and corru- 
gated distance plates of vulcanite, such as those manufactured by 
the Hagen Accumulator Works at Cologne. This construction is 
aleo employed by other leading manufacturers of automobile cells, 
such as the Suciété Fulmen of Paris, who adopted it after making 
trial of other methods. They found that flat separators spaced by 
rods of insulating material, gave unsatisfactory results because the 
circulation of the electrolyte was interferred with, as alao was 
the descent to the bottom of the cell of the material dislodged from the 
surface of the plates. All gelatinous electrolytes have been failures, 
and all attem pts to absorb thé fluid electrolyte by dry fillings have 
had a similar fate, since a rapid circulation of the electrolyte through 
them is impossible. With а quick discharge they have a very high 
internal resistance, and they lower the capacity of the cell, while the 
gas bubbles soon form little hollow spaces and els in the 
material in which the active material dislodged from the plates 
collects, and this occasions short cirgnits. The cost of these corru- 
gated vulcanite separators is certainly;yery high, and therefore any 
cheaper method for satisfactorily attaining the same end would be 
welcomed. 

But a decrease in the weight of the acid and of the boxes is not 
sufficient alone to raise the specific yield of automobile cells to about 
double that which is obtained from stationary cells, for the weight of the 
electrodes in the latter is about 50 per cent. to 60 per cent. of that of 
the total weight of the cell. Thus a considerable reduction is also 
required in the weight of the cells themselves, which can only be 
effected at the expense of their durability. The same durability, 
therefore, must not be expected from automobile cella as is required 


from those which are. Stationary, especially as the diminution in 


weight entails thinner plates, from which more chemical activity is 
expected, and greater current-carrying capacity, while mechanically 
they are subjected to the strains involved bs perpetual jolting.. 

Of the three types of accumulator at present in use, ŭe., the large 
surface plates, the grid plates, and the block, the second is alone 
suitable for automobile batteries, because with the. first-named the 
requisite yield of 8 ampere-houra per kilogramme cannot be 
obtained, and in the block plates the distribution of the current is 
not uniform, so that whole blocks lose contact with the supporting 
frames and drop out. The requisite specific yield combinad with a 
reasonable durability can be obtained from the grid type if care is 
taken in the filling in of the plates that there is no break ín the 
continuity, either of the lead salt, or between it and the supporting 
grid. Either a light double grid, riveted together, such аз is 
employed ia the Fulmen cells, or an E. P. S. grid, or any other of similar 
type, give good results if due care is bestowed on the filling in of the 
active material, and in placing the separators so that their corraga- 
tions press against the plates. As the result of experiments which 
have extended over two years at the Cologae works, Dr. Sieg has 
arrived at & method of construction which gives good reaulta. 
For both positive and negative plates hardemed lead grids are 
employed having a thicknsss of 3mm. and whose mesh is 15mm. 
square. The plates are 130mm. wide, 200mm. high, and are mounted ' 
about 3mm. apart. The negatives stand on the bottom of the cell 
on legs 25mm. high, while the positives are suspended above them 
from vulcanite rods, so that they have room for downward expansion. 
By the employment of a specially prepared paste Dr. Sieg succeeded 
in fixing it securely in the grid, and in obtaining a yield of 
10 ampere hours per kilogramme, with a 5-hvur discharge. 
Between the plates are placed hard rubber separators half a milli. 
metre thick, and the plates of like sign are united to eash other by 
burning. 

The kret of these batteries was delivered to the Cologne Elektrici- 
tätsgesellschaft in March, 1899, and since that time has propelled a 
vehicle which has been used partly for business purposes and 
partly for the personal needs of the directors. The carriage weighs 
about 1, 200kg., and has an 80km. -hour range. At the end 
of April, 1900, the cells, which had hitherto required no repaira, 
were cleaned, and it was found that the nete plates were still 
faultless, whilst the positive plates, although they had lost some 
material, were apparently capable of carrying on the work for some 
time longer. Before the battery was cleaned, the carriage had 
travelled with one charge over 60km. over somewhat soft 
roads, and the battery still had its initial capacity of about. 
120 ampere-hours, with a 5-hour discharge rate. These favourable 
results determined the Cologne Elektricitätsgesellschaft to give the 
Hagen works a commission for 19 batteries for employment on the 
cab service they were about to start in Cologne and Düsseldorf, and 
some of them have lately come into use. MD 


Since the spring of 1899 experiments have also been conducted in 
the carriage building works of Heinrich Scheele in Cologne. He 
tried types of conveyance ranging from the lightest high speed 
vehicle to a heavy goods on capable of carrying 5 tons, and 
hitherto the batteri:s have given no cause for complaint. In the 
laboratories the batteries had yielded about 300 discharges at a 
2-hour rate before a change of plates was necessary, anl one may 
therefore reckon on at least 150 discharges being obtained without 
any repair being required when the batteries are employed for auto- 
mobile traffic. Since those portions of the cell whose first cost is 
highest, ùe., the vulcanite cases and the separators, suffer but little 
deterioration in use, it is quite sufficient to allow 80 per cent. of the 
initial coet of the batteries for their maintenance, and on these terms 
the makers are willing to undertake the maintenance of batteries in 
any towns in which they have agents. 

Still more information concerning the durability of the batteries, 
and their behaviour under all conditions of work, should be gained as ' 
the result of the experiments being carried out in Berlin by the 
* Automobilkonkurrenz." | 

One circumstance may be mentioned which is of special interest to 
manufacturers, and that is that out of 40 batteries which the Hagen 
Company have already delivered, three did not maintain when in 
work the capacity which they had before being sent out from the 
factory, and on examination it was found that there was loss of 
contact between the active material and the grid in the negative 
plates occasioned by their having been exposed to frost before forma- 
tion, and with this exception, the faulty plates differed in no respect 
in weight or construction from those which gave good results. 
Experimental batteries have been supplied to the tramway service in 
Bremerhaven which weigh about 2,000 kg, and will run cars 
weighing 11 tons for an uninterrupted 1 of about 140 kilo- 
metres. The batteries have been in work since December, 1899, and 
have gone without stoppage through the heaviest snow without a 
change of plates being necessary. It remains to be seen how long 
these batteries will retain their efficiency, but if they only-require to 
be renewed once in six months a satisfactory return will be obtained 


from them. 
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* IMPROVEMENTS IN ELECTRIC SUPPLY PLANT. 


Ihe accompanying illustrations show sc me of the latest patterns 
‚ of electric supply station and transformer plant and apparatus manu- 
factured by Messrs. Jchn Fcwler & Co. (Leeds) (Ltd.). From the 

early days of electric lighting this fiim has been steadily and 
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Fia, 1.—Switch open. 


extensively connected with the development of the electric supply 

as well as abroad, and it is one of the 
features of their manufactures that they are always being carefully 
brought up to range with the latest and best practice. Figs. 1 and 2 
show a form of single-pole lever-type shutter switch, designed to 


industry in this country 


Fia. 3.—Plan of Transformer Box. 


work in connection with large currents at high voltage. The 


illustrations show the switch both open and closed. 


The base is of enamelled slate and carries two socket terminals | carbons still preasing 
which are mounted on heavy porcelain insulators, and are provided 


at the back with cable thimbles and nuta, and at the front are fitted 
with spring jaws and spring-pressed carbons. The base also carries 
brackets for the lever centres, the brackets for the shutter guide 
rods, and the guard slat«s. The lever portion of the switch consists of 
two brass levers held at their lower ends by a spindle, and at their upper 
ends by the handle and insulated bridge contact fitted with carbons. 
The shutters (one arranged for each contact) are mounted on 


Fic, 2.—Switch closed. 


brackets and guide rods; the rods are joined together by a croes- 
іесе Two springs hold the shutters firmly egainst the top guard. 
hen the switch is in the “off” position jar or undue knocking i 
peer by the rubber buffers. The shutters are farther aed 
the guard slates, which are suitably grcoved to effect this. 

e lever spindle is fitted with a spring-pree«d lever which 
engages a croes-piece, and thus operates the shutter automatically. 


F10.. 4.—Underground Transformer Switch for High and Low-Pressure 
Circuits. i 


ed 


The switch is operated by pulling the handle fixed on the lever. 
During the travel the metal contacts will first break, leaving the 
ether until the holder of the spring-pressed 


carbon, which telescopes into a tube, comes to its limit of travel, when 
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the final break takes place between the two carbons, and immediately 
following this the shutter, which at that moment is released, flies up, 
and effectually breaks any arc that may be forming, and at the same 
timecompletely closes in the live parts of the switch ; the contact plugs 
in the “off” position being entirely disconnected and therefore harm- 
leas. In closing the switch the spring-pressed lever engages with the 
shutter and causes the same to travel downward against the action 
of the shutter springs, and in this way uncovering the contact jaws 
to receive the plugs. Just before the lever has completed its travel, 
the spring-pressed lever is disengaged by its motion automatically, 
the shutter then moves upward to the underside of the Plage, and is 
thus ready to fly up when the switch is opened as already described. 

The lever shutter switch is already in use on the main switch- 
boards at Coventry, Newport, and Dublin, at a working pressure of 
2,000 volts alternating. "Itis also in use at the Leeds Corporation 
tramways, working at a pressure of 500 volts to 600 volts, and a con- 
tinuous current up to 1,500 amperes. 

Fig. 3 shows a plan of the top of the underground transformer 
box made and recommended by this firm for use in distribution 
systems supplying power over a scattered area, or where the demand 
is not likely to be very heavy at any given point. The illustration 
shows the box with the cover and watertight lid removed. These 
boxes are made in two sizes, viz., a small size to receive transformers 
up to 9kw., and a larger size for transformers up to 22:-5kw. : 

Fig. 4 is an elevation of an underground key switch for connect- 
ing or disconnecting transformers. This illustration explains itself. 
The switch breaks both high and low-pressure circuits simultane- 
ously on both poles with a double break and when the transformers 
are working with the full load there is practically no sparking. The 
high-pressure contacts are mounted on ebonite and the low pressure 
on enamelled slate. 


PARLIAMENTARY INTELLIGENCE. 


MUNICIPAL TRADING. 


The Joint Committee of Lords and Commons on Municipal Trading 
met again on Friday last, Viscount Peel presiding. 

Mr. E. O. SMITH, town clerk of Birmingham, stated that his Corpora- 
tion owned the gas, water, and elestric supply undertakings of the city, 
besides the markets, the public baths, the tramways and the cemetery. 
At present the tramways were leased to companies, but as soon as the 
leases expired the Corporation intended to obtain Parliamentary powers to 
work them themselves. The Town Council had carried out large opera- 
tions under the Artisans’ and Labourers’ Dwellings Acts, thus making very 
great sanitary as well as town improvements. They also owned a large 
amount of land in Wales in connection with their water undertaking, 
and the total capital invested in their eight undertakings was approxi- 
mately £10,000,000. He regarded the carrying on of gas, water and 
electrical undertakings as municipal trading, and placed tramways in the 
same category if a corporation run them themselves. A profit of about 
£30,000 a year was made by Birmingham on the gas undertaking, and this 
went to the reduction of price and to the improvement rate. He did not 
believe that if the various undertakings had been worked by companies 
in competition with other companies, the consuming public would have 
secured the same advantages, It was, no doubt, a danger for à munici- 
pality to haye in its employment a vast number of workpeople, but it was 
one that must be faced. He should like to see all corporation officials 
disfranchised, but he was afraid that was a policy which could not be 
carried out. In Birmingham no disadvantages had at present been 
experienced through having a large number of Corporation workmen who 
were also municipal voters. | 

On Tuesday (Lord Crewe presiding) the Committee resumed. | 

Sir T. HUGHES, alderman of the Liverpool Council and a member of the 
Liverpool Chamber of Commerce, expressed the opinion that a good many 
undertakings could be better carried on by corporations than by private 
individuals. Local authorities could obtain their capital at a lower rate of 
interest than private persons, and they paid no dividends, while his experience 
was that there were many men who devoted their lives to corporate under- 
takings instead of concerning themselves with private work. Liverpool 
Corporation managed the city tramways, the electric lighting, the water 
supply, the markets, public baths, workmen’s dwellings, and open spaces. 
The Council consisted of 116 members, and was divided into 14 standing 
committees, no member of the Council being allowed to serve on more 
than one of these committees. The Liverpool tramway undertaking dated 
back to an experimental line in 1860, and came into the possession of the 
Corporation in 1897, being bought for £567,575, which he looked on as a 
most unreasonable sum. The Corporation were now reconstructing the 
tramways and adapting them to electric traction. Directly the Corpo- 
ration came into possession they began to reconstruct the lines so as to 
adapt them to electric haulage. Already 65 miles of line had been con- 
structed out of a total of 114 miles. In spite of the large sums they had 
had to spend, the Corporation had found it possible to reduce the fares 
by nearly one-half, to concede increased wages and better conditions 
to their employés, and to increase the speed of the cars. 'The result 
of the last-named improvement had been to improve the condi- 
tions under which the working classes lived. During the last years 
of the company's tenure (1896) the passengers carried on the trams 
numbered 356,704,379, while three years later the number increased 


to 63,771,450. The receipts increased from £278,446 in 1896 to £359,929 
in 1899. As to the overhead electric railway, witness said that was 
under the special control of the Dock Board, and had no connection with 
the Corporation tramway system. The Liverpool tramways were on. the 
overhead trolley system, and as the telegraph and telephone wires 
throughout the city had been laid underground, the appearance of the 
streets was little, or not at all, interfered with. They looked for great 
improvements when the whole electric system was completed. At present 
they had only done about one-half. It paid the Corporation better to take 
a penny fare for 14 miles or 2 miles with electric traction than to 
charge 2d. for the same distance by horse traction. "They had been able to 
pay interest upon the amount paid to the company for the undertaking, 
and also upon the cost of construction, besides providing the necessary 
sinking funds. He was of opinion that no municipality ought to look to 
assieting its rates out of undertakings of this kind until they were on a 
thoroughly sound basis, and Liverpool Corporation were debarred by their 
act from taking any portion of their profits for the relief of the general 
rates till the expiration of the year 1912. There ought not to be too much 
temptation to create undertakings in order to make profits for the relief of 
the rates. | 

The CHAIRMAN asked for some information as to the Corporation's 
electric undertaking. Witness said that the electric lighting undertaking 
was acquired in 1896, £400,000 being paid for what had cost the company 
£250,000. The charges for current by the company had been 74d. per unit 
for lighting and 5d. for power. These charges had been reduced by the 
Corporation to 4d. for small customers and 54. for public buildings 
for lighting, while large consumers for power were charged only 
2d. per unit. It had been found possible to work the tramways and the 
electrical undertaking together, with the result that the charge made 
to the tramway undertaking for power was leas than ld. per unit. The 
Corporation’s profit in 1296 on the company’s charges was £11,000. Last 
year, after the charges had been twice reduced, the profit remained the 
same. None of this profit had been allocated to the relief of the rates. 
Under no circumstances could more that 5 per cent. of the profits be taken 
for this purpose, because when a larger profit was shown the price had 
to be reduced. Witness went on to say that he recognised the danger 
arising from the growth of the number of municipal employés who had 
votes, and he did not see that any great hardship would result if, on a 
man becoming an employé of a corporation, he ceased to have a voice in 
the choice of his masters. | 

By the CHAIRMAN : Where a local authority got an electric lighting 
or tramway order they should be called upon to exercise it within & 
reasonable period, or forego it. If the order was merely obtained as a 
block it should be set aside. 

Ald. SOUTHERN, of the Manchester City Council, said he had served 
on both the Waterworks and the Gas committees of the Corporation, and 
was a representative of the City Council on the Manchester Ship 
Canal Board. Last year the great expenditure incurred in connection 
with the Thirlmere water scheme all been wiped out, and it was 
found possible to reduce the water charges to consumers by £355,000 
per annum. With regard to gas, the Corporation made an annual 
average gross profit of £105,572, which was devoted to the reduction 
of the city rate. As something had been said by a former witness 
respecting the ability of corporations to manage gas undertakings, he 
might say that during the last 50 years the consumers of gas iu Liverpool, 
where the supply was provided by a company, had paid 34. per 1,000 more 
for their gas than consumers in Manchester, wbere the gas supply had 
been in the hands of the Corporation since 1845. The ratepayers in 
Manchester, во far from having sustained losses by reason of having their 
gas cheaper had paid over out of the gas account towards City improve- 
ments a profit of £798,517, besides writing off £651,194. 

The CHAIRMAN : If you devoted the whole of your £100,000 profits to 
reduction in price, what would be the effect!— Witness: One penny in 
the £ is equal to £12,000, so that it would make a difference of about 8d. 

The Committee again adjourned till to-day (Friday). 


HULL TRAMWAYS. 


On June 28 the bill for the confirmation of the provisional order 
obtained by Hull Corporation with regard to owning and working 
tramways came before the Select Committee of the House of Lords, of 
which the Duke of Northumberland is chairman, 

Мг. BALFOUR BROWNE, Q.C., said this was an order authorising the 
Hull Corporation to construct additional tramways in the city. The 
Corporation having purchased the Drypool and Marfleet steam tramway, 
which waa a single line, applied for & provisional order giving them power 
to reconstruct the line as a double line throughout and working it elec- 
trically on the overhead trolley system. The line ran along the north side 
of Alexandra Dock, so that the line was a very important one. There were 
trams in all the main thoroughfares of Hull, and they crossed in about a 
dozen places the lines of the North-Eastern Railway on the level. All that 
was now proposed at the level crossing in Heddon-street was to double the 
line and to work it by electricity. A single line ran over the railway line 
there already, yet the North-Eastern Railway Co., because they had an 
easement to run their trains across the road on the level, instead of by 
some other means, objected. The Drypool and Marfleet Company was a 
very small and insignificant concern compared with the North-Eastern 
Railway Co., and so, when getting power to cross the railway—conceded 
as the price of the withdrawal of the railway company’s opposition — 
very strong clauses indeed for the protection of the company were 
inserted. These clauses included such things as that the goods traffic 
from the railway company's dock should have precedence of traffic on the 
tramway company's own road—a monstrous provision ; that the railway 
company were not to be obstructed ; and that the railway company should 
have power to make their own byelaws for their own protection on the 
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tramways. These provisions were to be taken over by the Corporation, 
and while counsel did not dispute them he did say that they should get 
no further protection. The railway company, as an answer to the present 
application, in their petition referred to aec. 25 of the Act of 1895 uuder 
-which, if Hull found it essential there should be a bridge at this level 
‘crossing in order to carry the road over the railway, then the railway com- 
pany should contribute two-thirds and the Corporation one-third of the 
cost. They said that clause should be enforced. The reason the Corpo- 
ration did not use that power was that they held there was no danger 
‘whatever at the crossing. There were no passengers carried over the line, 
which only ran to the docks ; and if there were danger then the railway 
company themselves were bound at their own expense, by the Act of 
.1852, to build the bridge. A bridge in that position would be very incon- 
'venient, because all the traffic on the road was very heavy, and the gradient 
‘which the bridge would cause would necessitate the putting on an extra 
power and cause serious blocking of the traffic. The electric tram could 
easily run up such a gradient as would be involved—1 in 40; but the 
Corporation objected because of the general inconvenience to the public. 
Tt would be eaid that the Hull Corporation drivers had in one or two cases 
‘touched the gates at the level crossings with their cara. This was admitted, 
but in every case where there was a gate the Corporation had now marked 
in'the street the distance from the gate at which the car was to be stopped. 
That was found to be perfectly efficacious, no damage having resulted 
except in one slight case. 

Mr. LAVERACK, town clerk of Hull, said when this line had been 
‘purchased all the trams in Hull would be in the hands of the Corporation 
and be worked electrically. The Corporation opposed the abolition of the 
level crossing because it would add largely to the cost of haulage, and alter 
that which governed the amount of load which could be carried generally 
through Hull. It would be an advantage to the road traffic to get rid of 
the level crossing ; no one could deny that level crossings per se were most 
objectionable. Catch pointa had been introduced, the effect of which was 
tha if a tram overran the point where it ought to stop it would run off the 
line. .The Corporation thought that was reasonable, the Board of 'l'rade 
having assented to it. They could just as well bring up the tramcar 
before a catch point as before a railway. There had been two or three 
cases in which cars had overrun the catch poiate and run off the line owing 
to the carelessness of the drivers. Electric cars were under such great 
control that drivers over- estimated what it was possible to do with them. 

Mr. W. H. WELLSTED, C.E., said he was engineer to the Dry pool and 
Marfleet line. As to the crossing in dispute, traffic had been regularly 
carried on since ite erection without interference or hindrance to the rail- 
way company’s traffic. The gates at tbe crossing were closed entirely 
during shunting operations. The weight of a steam engine and car was 
greater than that of the electric cara the Corporation were running, and 
the brake power of a steam train was not nearly as efficient as that of a 
steam car. 

Mr. STEPHEN SELLON said he had been professionally associated with 
a large number of tramway companies which worked over level crossing, 
and he knew of no accident due to working over a level crossing. It was 
common for tramways to cross tramways at right angles, but not very 
common for trams to cross trainlines belonging to other companies. 

. Is there any danger to the public by the use of electric traction over 
this crossing 1—None at all, under proper control. 

Is there any danger to the public by substituting a double line for a 
single line ?—No, it is much more satisfactory in all systems of electric 
traction, and much safer where a frequent service is intended. Ап electric 
car had far more braking capacity than any other modern tramway car. 

So far as electric trams cross railways—which was the best ground of 
complaint, if any ground of complaint there be?—I have never yet been 
able to understand what the railways really complain about. The railway 
company has the whole control of the level crossing while the gates are 
across the road and, as far as my experience goes, the tramway coinpanies 
rather want a clause for their own protection to prevent them being 
unnecessarily stopped at crossings where railway companies use those 
crossings illegally for the purposes of shunting. He had had many cases 
in which level crossings were sanctioned by Parliament. He had never 
seen such a clause as that which existed for the protection of the North 
Eastern Company —һе called it monstrous. If there was any danger at all 
At level croesings it would be greater where there were only two or three 
trains passing daily than where there were many, because in the former 
vase the men might be liable to forget the trains. 

Mr. GOODYEAR, traffic manager to a very large number of tramway 
undertakings, worked by electric power, by steam, and by horses, said 
there were level crossings on those lines, some over railways, and they were 
worked satisfactorily and without accident. 

Mr. A. E. WHITE, city engineer of Hull, and engineer to the present 
scheme, said at present the tramway line crossed the railway ; if a double 
line were carried across it would lessen the stoppage of cars at the crossing 
and thus facilitate road traffic,and prevent thedangerof blockson therailway. 
Electric cars were under much better control than steam cars. À road bridge 
would be most disastrous to the road traffic. There were three or four bridges 
in Hull at present, but they were dodged, and practically no heavy traffic 
passed over them. There would be almost as much objection to a tunnel 
as bo a bridge. If the bridge had an incline of 1 iu 40, about three times 
as much power would be required to mount it as would be required on the 
level, and great difficulty, if not danger, would be experienced in taking 

.the vehicles down the incline, as, owing to the general flatness of Hull, 
vehicles were not generally fitted with brakes. For the past 12 years 
there had been no accident at this crossing. The lines at the crossing- 
place were largely used for shunting, which was an improper use of the 
public roads. There had been a number of small accidents at the level 
crossings in Hull, but they were due to carelessness and to the newneas of 
the electrical scheme. As, however, the Corporation had gone on working 
they had made the regulations as stringent as was found desirable, Catch- 


points, if the railway company thought them desirable, would afford the 
railway company ample protection. 

This closed the case for the promotere. 

Mr. MOON, for the North Eastern Railway Co., said this question 
of the extra cost of cartage, owing to a bridge being provided, if there was 
anything in it, would affect the North Eastern Company more than 
anyone else, as they were the largest carters in Hull, so that the 
company could not be said to have any interest opposed to the interest 
of the witnesses who objected to the construction of a bridge. The 
level crossings at Hull had been the subject of constant complaint by 
the Corporation. The railway company were willing to provide two- 
thirds of the expense of constructing a bridge, which would obviate all 
the difficulties and delays and dangers (if dangers existed) at the crossings, 
and enable the Corporation to have a through run for their trams 
instead of being practically at the mercy of the railway traffic. Was the 
Committee satisfied there was no danger in allowing electrically-propelled 
cars to crozs a railway on the level? It might be eafe, with proper 
precautions inserted by the Board of Trade, where there were few trains ; 
but in a case where there were 26) engines, with or without trucks behind 
them, passing daily, surely it was entirely different. There had been no 
accidents at Hull or at Stockton while the cara were run by steam ; but, 
whatever the cause, as soon as electric traction was introduced there were 
accidents. He asked the Committee to say the crossing should be got rid 
of, and that as the price of obtaining the power they sought the Hull 
Corporation should be obliged to contribute one-third of the cost of the 
necessary bridge. 

Mr. GEORGE GIBB, general manager of the North Eastern Railway Co., 
explained that the clause in the Drypool and Marfleet Order for the 
protection of the North Eastern, which had been referred to as monstrous, 
was not suggested by the North Eastern Company, but was put in by the 
Board of Trade, following the precedent of the Wigan Order, at that time 
the most recent. In the former bill (which did not become law) a clause 
was agreed to by the Corporation for the erection of a bridge at this place 
with a gradient of 1 in 40, as was now proposed. Such a gradient was 
found in practice not to limit a load or prevent the regulation load 
of 24 tons being drawn by one horse. The crossing in question was even 
more dangerous than it would be if passenger trains used it. Lines for 
passenger traffic were worked on the block system, so that the working 
was more regular, and the gates were closed when the train was still several 
hundred miles from danger. At the Hedon-road crossing the engines and 
trucks were being continually shunted backwards and forwards ; and often 
it was not the engine driver or his engine which crossed the points at tho 
crossing but the trucks behind the engine, and so there was greatei 
danger. Moreover, the gates here were so often closed that it would be 
impossible for the tramway to carry out their scheme of a three-minute 
service. The directora of the North Eastern Company had been 
seriously alarmed by the electric tramways. They had not objected 
to electricity being introduced; in the Stockton case, but it. was very 
curious that, whatever the reason, after electric traction was intro- 
duced accident after accident occurred there; and the same result 
followed the introduction of electricity in connection with the trams 
at Hull. He proceeded to read a list of the cases in which accidents 
bad occurred at both places. S» serious and numerous were these 
that the directors of the railway company were afraid of the prospect. 
No railway would be permitted to cross another line of railway at the 
present time, and in cases where such an arrangement was continued the 
traffic was worked on the block system. Whatever the control a tramcar 
driver had over his machine, that control, as shown by the accidents, was 
often not sufficiently exercised ; and unleas some system in regard to elec- 
tric trams similar to the block system was established, he did not see how 
these accidents could be avoided. 

From the experience you have had of the conduct of these cars in 
crossing your railway, are you strongly of opinion, as the responsible 
manager of the railway, that it is a very dangerous thing to allow it to bs 
done — Ves. We have been seriously alarmed by these accidents. The 
railway company were willing to pay two-thirds of the cost of the bridge, 
so anxious were they in regard to this point, Two level crossings in Hull 
had been abolished on the same terms. 

Further evidence was given by Mr. H. Copperthwaite, engineer of the 
southern district of the North Eastern Railway, and by Sir John Wolfe Barry, 
consulting engineer to the North Eastern Company. 

The CHAIRMAN said: The Committee do not see their way to grant- 
ing electricity or a double line at this particular crossing and do not see 
their way to pass so much of the bill. In their opinion some definite 
proposal should be made of a give-and-take kind as to raising the railway 
and lowering the road before Parliament should be called upon to give 
the powers asked for. | 

Mr. LLOYD, for the Corporation: I understand the Committee will 
neither sanction electricity nor a double line. Would a single line meet 
your objection ?—No. 

On Monday, Mr. PEMBER said he hoped an agreement had been or 
would be come to between the parties which would enable the tramway to 
pass the railway, the suggestion being that the road should be lowered and 
the railway line raised, so as to allow a workable gradient. This agreement 
must be sanctioned by the Corporation, which did not meet till T'hursday. 
If the agreement was sanctioned by the Corporation, he suggested tbat he 
(the Chairman of the Committee) personally should pass the requisite 
clause, it being understood that if the Corporation did not accept the 
agreement the whole order would be withdrawn. 

The draft of the clause to be submitted to the Corporation was handed 
to the Chairman to be submitted to the Committee. This clause 
provided that tramway No. 2 (the one passing along Hedon-road) should 
not be laid, nor should electric power be employed on that part of Hedon- 
road;where it crossed the railway unless and until the railway had been 
carried over the road by means of a bridge, such bridge and works in 


E 


404 


THE ELECTRICIAN, JULY 6, 1900. 


connection therewith to be constructed, unless otherwise agreed, in 
accordance with certain heads of arrangement. The level Ness d 
at Hedon-road was to be abolished by raising the Victoria Doc 
branch railway at this point not less than 7ft., and carrying the same 
over the road by a bridge, and by lowering the roadway of Hedon-road 
во as to obtain a clear head way under the bridge of 16ft. 3in., the gradients 
for the road to be not steeper than 1 in 40, the footpaths to remain unaltered 
as far as reasonably practicable, and to be connected with the lowered 
roadway by steps, the. entire width of the new road to be not lees than 
58ft. The railway company were to seek in the next Session of Parliament 
and use their best endeavours to obtain powers necessary for carrying out 
the said works, the Corporation to assist the company in such application 
to Parliament. 

The Committee accepted the provisions: 

The CHAIRMAN : It must be understood tbat the Corporation take 
the clause or leave it. I will not be responsible for any alteration. 

Further proceedings were adjourned till to-day (Friday). 


AIRDRIE AND COATBBIDGE TRAMWAYS BILL. 


The Select Committee of the House of Lords, presided over by 
Lord Ribblesdale, on June 26, considered this bill. 

Mr. FREEMAN, Q.C., for the promoters, said the Caledonian and North 
British Railway Companies had withdrawn their opposition, and the only 
opponents left were the Airdrie and Coatbridge Water Co. The original 
scheme included Coatbridge, but as the local authority had refused its 
consent that portion of the bill had been withdrawn, and the bill referred 
to Airdrie alone. The water company, he urged, were amply protected 
under the Tramways Act, 1870. 

The CHAIRMAN said the Committee were of opinion that the water 
company had no Locus standi, and the engineer of the scheme, 
Mr. I. E. Winslow, having proved the detaile, the Committee found the 
preamble proved. The bill was afterwards ordered to be reported. 


LONDON TELEPHONE SERVICE. 


In the House of Commons on Friday last Mr. HANBURY stated, in 
reply to a question, that the construction of the underground system of 
wires for the Post Office telephone service for the metropolis was proceeding 
as rapidly as possible. The subscription rates would be published as soon 
as the Postmaster-General was able to announce a definite date for the 
opening of the main exchange. 


(Parliamentary Intelligence continued on page 411.) 


. ELECTRICITY WORKS ACCOUNTS, 
Belfast Municipal Electric Supply Works. 
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The Hove Electric Lighting Co. (Ltd.). 

We are glad to find from the Hove accounts for 1899 that 
the already flourishing state of the undertaking is being so 
well maintained. As a glance at our table on next page will 
show, a general reduction in the costs has been effected. The 
items of rents, rates and taxes, and fuel are exceptions, having 
risen slightly; but in view of the upward tendency of coal 
prices during the last two or three years, it is most satis- 
factory to find the fuel item exhibiting such a moderate figure 
as it does. 

As largely contributing to the improvement in the costs 
attention is directed to the good advance made in the output, 
which rose from 350,354 units sold in 1898 to 444,499 units 
last year. The character of the load was also more favour- 
able, as is shown by the load factor having risen from 
9°85 per cent. in 1898 to 10:9 per cent. The lamp connections 
indicate an advance of over 31 per cent. 

In view of this expansion of business, it is not surprising 
to find from the report of the directors that, although two 
additional steam dynamos of 850 н.р. and 250 н.р. respectively 
and & Babcock and Wilcox boiler have been installed, while 
another 250 n.». steam dynamo is on order for delivery i in the 
autumn, yet it has become necessary to seek for а site for a 
second generating station, as the present one has been enlarged 
to the fullest extent which the Corporation of Hove will permit. 

The following figures furnish an idea of the progress which 
this concern has made since 1896 :— 


| | 


Мах, | 


No. of Total Total 
Mead: eon: т of |. 955 s | В ie costa revenue 

lamps. | unite во emande per per 

эше Кж. unit, unit. 
1896 314 21,756 | 2:0,562 253 5854. | 7934. 
1897. 397 27,777 268,243 ! 310 2:934. 6:51d. 
1898 513 36,967 550,254 406 2:884. 6:504. 
1899 671 41,824 ' 444,199 | 465 2:604. 652d. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and 5 of 5 have 5 
Aberdeen (Munlclpal)..... 


Our Roa ol the accounts of the Belfast undertaking for dp) =: Aprii n 1900 XI ed 5 Jan. + 1930 
eeccccce 5 50 un T"— 
1899 clearly shows the difference wrought by the conversion Варын. ЧЕ Eek Т. 18. „ |tiverpool (Маша ) ү Јаве 22. 1000 
from gas to steam working. The effect is less apparent from Blackburn (Municipal) . . Jan. 19, 1900| London (Company) ........ une 8, „ 
the accounts because during 1898 the supply was generated | Blackpool (Manictpal) y Apri 1 Pie А Fob, 41 18 
partly by gas and partly by steam — the steam station having | Bolton (Munic Pichi . Nor Я енсе арис 5355 E " 
been started in July of that year. An interesting comparison | Brighton Municipal .- May ne riget Newport Qon.) Тупе(бо Api 15. " 
is therefore afforded by the annexed table. . EET CODE) To ona July s 1500 Ка саро P i n 30, " 
It will be seen that although, as between 1897 and 1899, | Brompton& Kensington (Co.)Mar. 38, ., Notting ih (Gompa ny) . Mar. 16, 1900 
both the output and the load-factor have increased, yet the Burgas aoe end (dan) apn B. Sion Nottingham (Munk cipal) -July 31,18% 
difference was quite inadequate to cause the alteration which | Bary Municipal) ......---- Bep Oxford ( орал)! n April 18, 1900 
has taken place in the costs—especially in the fuel item. Get ОТЕТИН Bs. 15 1900 Portsmouth (tunlelpai.. 70у i 
The results obtained last year are, without exception, a DE reed a) (0) ).-Mar. 9,1900 ee e al oor’ 20. 
excellent, not only as regards the expenditure figures but also | cn (Municipal)... Nov. 10, 1899! Reading (Company) з юн 18, „ 
in the marked advance in the business done. At 622,486 | Сонет (Машаа) опо 15, 1800 Salford (Municipal)... Teb. 28, „ 
units sold the output was nearly 75 per cent. above that of | Clerkenwell (Company) -- -.-Мау 18, „ jjearborough (Com ay) + --Nov. 8,1592 
1898 while the equivalent lamp connections show a rise of Croydon Ten ‘Feb. pias st James à Pall Mall (Oo.). Feb. 16, 1900 
nicipal) ........ 26, „ |86. Pancras (Vestry)........ T 
nearly 34 per cent. Deve y Municipal seine Nov. 94 1899 Sheffield d (Mauleipal) Ned ud Deo, 29, 1539 
The following table furnishes some interesting figures | Dover ver (Company) s. . .. April 27, 1900 Shoredi ир (dial Nos T, „ 
Dun . Jan. jouthampton (Mun ov. 10, ,, 
relative to this undertaking :— — EE И My н * iin Southpo port (Mun nicipal). July 1. n 
— — — O , cipal).. > "n1 
Maxi- | No. of | Exeter (Municipal) . . . Aug. 5,1898 Stafford (Municipal)........ Dec. 29, „ 
Rev. | Works Folkestone (Company) . .. April 27, 1000 Sunderland (Municipal)... . July 28, „ 
Units un lamps r costs Total Plant a w (Municipal) ......Sept. 1, 1899 Taunton (Municipal) ...... June 16, ,, 
Year.| gene- Units supply | con- 110 per costs | capa- осет ord Dom M О 5, „ “ыы ыр). «Be A 1, 
i 5 itv. | Halifax (Municipal). акепе NT. 
С И cum or o e 
E : ў t. sold. | 1 Hampstead (Vestry) ...... ug. ' Wandswo трапу) . May ' 
| Kw. | Вер.) CUTER Hanley (Municipal) .. -- April 38, Westminster (Munic'pal) .. 9 
| 93 | 27 
— 2 z zi — = — Harrogate ( cipal) . . сш | Whitehaven сори MS 28, 1899 
1895 | 95,126 82,771 159 | 10,500 632d.'347d. 543d. | 283 | Harrow (Company) ........ „T 
1896 166,219 149,721 240 | 14750 630d. 2:93d.. 41d. | 500 CENT e] EE. Faule bet paljJune 50. " 
15 11005 а 360 | 21,000 | 6044. 2634. 3544. | 500 | Huddersteld 1 j Toot $ n 2 Pd Jan, 20 e 
6 721 38,500 5:41d. | 2184. 2:921. | 900 обоа А 0 one оо on we mim d 
Г K Ku htabr' erie’ 1900 Yarmouth не-е «s = NOY. 8, 1399 
1899 [742,590 0 6924861 956 | 51,500 436d. 1524. 2224, 2,080 Kingston. gion & Kalah (мапу June 9, LE ? 
Үеаг Costs per unit sold. r B s Per cent. of total 
ended nd De prn, SS „5 DONE ar output. 
Oil waste, Woges at Repairs and main- Generatio | Works Total factor. sold. 
pre Fuel; &c. station. | tenance at station. coeats. m costs. | costs. i Gas generen. 
1897 1.300. 0154 | 078 | 014. 2424. 268. | 354d. | 64% | 201,832 7 
1898 107d. 0:14d. 0°66d. 0:144. 2:01d. 2:18d. 2:92d. | 56596 356,525 | 547% 
1899 | 0°68d. | 0`094. 0:444. 0144, 1:354. 1:524. 2 221. T44% 622,486 5547 
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BELFAST. 
Belfast Corporation. 
Jan. 1895. (Steam station started July, 1898.) 
ó-wire continuous-current. 


HOVE. 


The Hove Electric Lighting Co, (Limited). 
November, 1892. 
ó-wire continuous-current, with batteries, 


Date of Commencement оў Supply 


System of Bupply | meom oe ocn боста бе eum vao ntm oen 


Chief Engineer....... ot oos oe өөө өтөөө oas om sm cem өгөө езе» | Victor A. H. McCowen. C. B. Smith. 
YEAR ENDED DEC. 31,1898. DEC. 31, 1899. DEC. 31, 1898. DEC. 31, 1899, 
QUANTITIES— 
ы Bold bo consumers ces om ces om om em om em om em em oo + om 356,526 2 616,294; 341,462 440,476 
n Bold for public lighting, &c, ~= 222 + +» nil 6,192 8,892 4,023 
E . 15,900 33,076 9,040 21,485 
UNITS SOLD PER 8 c. . LAMP CAPACITY . —. — 127 9:58 16°75 136 
Maximum supply demanded „e sa sas sar sas wes san = =s =en oe 721 kilowatts 955'7 kilowatts 406 kilowatts 455 kilowatts 
Number of public n os „ — 60 glow 2 arc 9 glow No arc, 20 8 с.р. glow 
Nuntber of Consumers —— — в оь 350 505 513 671 
Connections to mains in B-c.p. lamp sa = == 38,500 
CAPACITY OF PLANT IN 8-С.Р. AI 28,100 
CAPACITY ОР PLANT IN KILOWATTS 22222 900 
Per kilowatt 
CAPITAL— Lei spem T. T ж 
AUTHORISED (TOTAL) ——————-—-—-—-—-—-—-—£115000 | £128 £190,000 £913 £100,000 | £1495 {£150,000 | £141 
8 ITI. — IIT — —-— bL тыа —-—t — — — — — 50,000 14:8 100,000 95:7 
Loan (including Debenture charges) 2 | 115,000 128 190,000 91˙3 | 50,000 74:8 50,C00 479 
RECEIVED (TOTAL) ne nce 2222 65.907“ 73˙2 117.039 562 69,910 1015 84,9627 807 
Share — «„ „ te t e ment etm E n m ee — — — — 43,910 657 51,174 49:0 
Loan (including Debenture charges) ---. | 65,570 72°6 116,360 56:0 26,000 58:9 25,000 259 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... 49.630 551 73,640 354 30,090 45:0 73,826 707 
Share — — — am эи» am эи өлө aon ous — — — — 5,000 7:48 45,000 451 
Share uncalled) — — p oae теше тени миша шеше кеше — —ͤ— — — — — 1.090 1'63 — = 
Loan (including Debentures) „e sa s= s= s= sm s= sa 49,630 551 73,649 35°4 24,000 35˙9 25,000 25:9 
REPAID (TOTAL) ——ä— m emm me 2— — net чыны eee emm em — — 250 012 — га — — 
RESERVE OR SINKING Und 433 0481 614 0295 | 5,988 791 | 12,288 118 
DEPRECIATION FUND п... om ces ce om ome oco om cao ceo oo оле 1.148 128 1.148 0:552 1.106 1:65 1.261 121 
EXPENDED (TOTAL) ne ce mas san eee cee mm m= = me mam man mam san 96,277 107 138,394 66:6 71,451 116 93,681 89°6 
Lands and buildings .—.....—.—....—.—...—.. 28,463 516 54,590 16%6 6,594 9`86 9, 8:95 
Y. ODIT ононе —————— 30,865 343 46,522 224 51,584 46:9 40,517 48:6 
. m etn om a pas оо pau кае vo ttm ба Gif ooo nio od 34,657 38:5 54,559 26:2 37,955 56:8 42,611 40:8 
Miscellaneous кн >= эв ain ͤFN— GES GED oun эе еә 2,293 2:55 2,723 131 1,517 2:21 1,550 1:29 
BALANCE OP CAPITAL ACOOUNT. nas sas mm mes man nan sen 30,3694 -338 -21,3554 1 -10: -7,5412 | -113 — 9,299^ 8°90 
REVENUE— Total. Per unit sold. Total, Per unit sold. Total.  |Perunitsold. Total Per unit sold. 
TOTAL —————————————— | 08,225 55404. | £11,679 4'505d. £9,481 64984. | £12,070 6'525d. 
BROT ORNS from supply 8,089 | 54104. 11,508 4:3644, 8,710 6:0124 11,246 6°080d, 
10 . . 171 0°115d. 516 01224. 550 0:56 3а 634 0:5694. 
" publie lighting /. с cn en cos ccs em eoo omo — | ЕЕ — — 178 0˙122d 83 00274. 
" gale of lamps, &. cee saram om am oas oos 15 | 0*010d. 56 0:0224. — — — == 
: miscellaneous sources - — | -- — — 3 0:002d 52 0:0284. 
EXPENDITURE OUT OF REVENUE— 
TOTAL SONTE er 2:921d. | £5,744 2:215d. £4,200 2877d. | £4,816 26004, 
WORES COSTS............ c Suh ep ео ued pe wok 3,243 | 2˙183d. 3,936 1°518d. ‚7104 1:853d 9,124 1:687d. 
Generation of electricity „44. wus . ? 993 2-01 4d, 3,490 13464. —5 — | —-> — 
Fuel (including cartage, &.) 21% 1,583* | 1°066d. 1,755! 0˙677d. 1,289 0'883d. 1,641 0°886d, 
OIL Waste, waber, 4 213 | 071454. 217 0`0954. 179 0°123d 103 0°056d, 
C ˙ ͤ ˙2 Ä 983  0*6624d.. 1.135 0°438d. 827° 0°567d. 936° 0˙505d. 
Repairs and maintenance at station 214 | 01444. 555 0°1564. 409^ 0:2804d. 441^ 0:240d. 
Distribution of electricity 7 —— -. ·ͤE!«̃ 250 | 01684. 428 0°165d. —? — MH s 
WIE, RO; oes m ion it ——————— 175 | O117d. 550 0:1274. —b — — pm 
Repairs, renewals of mains, &. 77 0:0524. 98 0:0384. —? —- — — 
Publio lighting — —— эше 009 ье е eot POM DOM 50 M POS DOM DXX P Pe tts — — 18 0'097d. — ено — теғе 
% iter stor nen окен pad edu nin ims bed еда вва даа —- — 12 0˙0 05d. — — — =< 
P ——V—T— —— — Dit om — -— © 0:0024. — — кыз — 
en AND PROPERTY CHARGES... nm nm -= 1,100 07404. 1,809 0:6981. 1.433 1:025d 1,692 09144. 
yalties Des = —E— — кш њам эше 4 —äͤ——ͤ——— — 2 — — = — €— —= Ke pet = 
ДАЛЬ VENE. FUNDI уок ⁰˙w! ̃ P. 20 SEI b es o v 305 0°2054, 72 02794. 281 0°158d, 302 01634. 
J — QTUU—— элй воба ah bil eoo ii Qo wis vn 795 0*535d. 1,085 04194. 1,265 0*567d. 1,390 0'7504. 
Salaries ....... ——————— cat oat cas oos 585 02584. 504 01944. 872^ 0:598d 942^ 0:508d. 
. sas em cas om nk ote салада on sas bin ane 113 9:076d. 201 0:0784d. 53 0:036d 67 0:0364d. 
Establishment charges 2 156 0°105d. 235 0:0914d. 180 0:123d 220 0:119d. 
Lew OMIM, {00 ˙ uU ws wees eti umi ndi $e ton 66s 143/ 0`0964. 145% 0:055d. 160* 0°110d. 161: 0:0874. 
mean А mean to mean X to mean 
FIN ANCI AL RESULTS— Total. E rre Total. e Total AR exp'nded | том, cap.exp'nded 
WORKING PROFIT FOR YEAR ............... emememen:e | 23,882 | 5:247, £5,936 508% £5,281 732% £7,253 8477. 
Sum carried to Depreciation Fund- 1,148" 1:55% -— — 1914 0:365% 1564 01827, 
Sum carried to Reserve or Sinking Fund ......... 665 0:894% 976 0:8327% 1,002 1:3857 2,000 2:547, 
Net interest on loans (incl. Debenture charges) . 2,202 3:105% 2,837 242% | 1,005 1:392% 1,018 11197 
BALANCE FROM LAST ACCOUNT. . 2s 1,280 1:726% 533 0:4541% 215 0:298% 376 0:439% 
трна AVAILABLE РОБ DISTRIBUTION, So.. 533^ 07197; 2.655 2:267, 3,052* 4237 3,0367 3 627; 
ORDINARY DIVIDEND AID абагынын — — — — 1 — 15% = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 528% 49:2% 44:37% 39.9% 
Expenditure per kilowatt capacity = s ms se + = oo £4. 16s. 6d £2. 153, 21 £5. 53. 7d £4, 123, 2d. 
REVENUE PER KILOWATT CAPACITY r £9. 2s. 9d £5 12s. 4d, £14. 3s. 5d. £11. 11s. 0d. 
Expenditure per 8-c. lamp capacity ......... —À оед бо 3s. 14, 1°. 914. 4з. 01d. 23, 1134, 
REVENUE PER 8-C.P. LAMP CAPACITY „m.m -m om nm -m 5s. 10:4, 33. 7d. 9s. Ofd. 78. 45d. 
REVENUE PER 8-C.P. LAMP CONNECTED .......... 48. 314. 4s, 64d. 58. lid. 58. 4jd. 
Price charged for lighting, per unit 7d. to 24. + 7d. to 2d. 8d. to 4d. / 8d to 44.7 
Price charged for power, per unit.. 4d. to 14d.“ 4d. to 14d. Ad. dd, 
Price charged for public lighting — ^ — £2. 78. 64. per lamp | 6d. == 
BELFAST.—REMARKS—a Being 256,998 units at 7d., 3,986 units at 5d., and 50,531 units at 2d. for lighting ; 26,045 HOVE.—REMARKS—a Over-expended. b Distribu- 


units at 4d., 14,069 units at 2{4,, and 4,760 units at IId. for motors; also 137 units at 6d. for charging batteries. 
о Includes £225 for copper scrap and £313 from miscellaneous sources, с Inclusive of £52 on street arc lamps. 
d Over-expended. е Саз апа coal, The gas to generate 195,000 units cost £992 or 1˙22d. per unit and the coal to 
generate 161,526 units cost £592 or 0'879d, per unit. f Includes insurance £121, 
renewals suspense account. A After deducting hire of gas engines returned £515, i On Wright system with 14-hour 
scales, j Includes 278,515 units at 7d., 8,087 units at 5d., and 255,631 units at 2d. for lighting purposes; also 25,500 
units at 4d, 20,289 units at 21d., and 28,152 units at 14d. per unit for motors; also 120 units at 6d. for charging 
batteries, k Includes £241 from sale of copper scrap and for work done. “ Gas and coal. The gas to generate 
22,000 units cost £277 or 3'02d, per unit and the coal to generate 600,486 units cost £1,478 or 0°557d. per unit. 
m Includes insurance £104. n Un Wright system with one-hour scale, 


п Being amount contributed to | 


tion wages and repairs and maintenance are iocluded 
| in the corresponaing generating items, с Includes 
| gill to auditing and £149 to insurance. d Set aside 
under contract with the Hove Commissioners. 
e After deducting £248 written off preliminary 
expenses. / By the Wright system (one-hour scale). 
g Inclusive of premiums receifed £8,188. A Inel des 
£450 ied nerat ion. W. f e 
insurance RO eal tibe / si 
£262 written off preliminary expenses £27 
| income tax 
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THE ELECTRIC POWER BILLS. 


In our last issue we announced that the Select Committee 
of the House of Commons, presided over by Sir James Krrsox, 
had decided to pass the preambles of three of the four large 
electrie power schemes, rejecting only the preamble of the 
Tyneside scheme. When making this announcement Sir 
James Kitson further stated that so far as practicable uniform 
conditions would be inserted in the various bills. We have 
now to direct the attention of our readers to an additional 
statement on this matter, made by Sir James Kitson on 
Tuesday last. The statement, so far as its direct bearing is 
concerned, was made in respect of the South Wales Electrical 
Power Distributing Co.'s scheme; but, having regard to the 


intended uniform treatment of all the schemes, its bearing 
will probably be found to be of a much wider and more 


general character, The statement is substantially as follows :— 

I have to make a statement which is an expansion of the previous 
declaration of the Committee on the South Wales Electrical Power 
Distribution Bill. It is as follows: (1) The company to be authorised 
to supply electrical energy for power purposes anywhere within 
the area of supply, subject to the consent of the local authority in 
certain cases, as set out below. (2) The company to have no general 
lighting powers—i.e., distribution to ordinary consumers within the area— 
except in pursuance of a provisional order obtained in the ordinary way. 
(3) Where a local authority is now authorieed to supply electricity within 
the area, their consent is to be required for the supply of electricity by 
the company. The Board of Trade to be empowered to override the 
refusal of the local authority to give consent, if the authority are not 
prepared to provide ihe requisite supply on reasonable terms and within a 
reasonable time. (4) Any local authority which hereafter gets statutory 
powers for supplying electricity within the area to have, in ordinary cases, 
the option of taking over the company's supply in its local area on terms 
to be laid down by the provisional order or act by which the statutory 
powers are given. (5) À company having statutory powers, to be in the same 
position as a local authority now having statutory powers ; a company to 
whom powers are hereafter granted, to be placed in the same position as а 
local authority to whom statutory powers are hereafter granted, 


Provisionally we may assume that this statement expresses 
the conditions for all future power supply schemes, powers 
for which are not directly obtained under the Electric Lighting 
Acts (1882-8), ie., all schemes supplying power wholesale 
over an extensive area. Let us see what these conditions 
imply. Condition No. 1, taken by itself, seems at first glance 
satisfactory. The power company is to be allowed to supply 
electricity for power purposes, subject to certain consent 
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from the local authority. Condition No. 2, however, narrows 
down the apparent privilege. Power quá power may be 
supplied to а factory or other consumer; but the elec- 
tric power so supplied is not to be used for electric 
lighting, unless the company has previously obtained a 
lighting order for this particular part of its area. A manu- 
facturer taking motive power from the company may therefore 
be compelled to go to the local authority for lighting current, 
to be taken from an altogether different power station from 
the company’s power station. But if a manufacturer may 
erect an electric motor and shafting to run his works, what is 
to prevent him from running a small dynamo from that same 
shafting and so lighting his own premises? The Board of 
‘Trade would be powerless to prevent this practice. 

Coming to condition No. 8, we see that the Board of Trade 
is to be granted the power to overrule the obstruction of any 
local authority to the introduction of electric power by the 
company. This is a very wise and, indeed, a most necessary 
decision. The next condition (1) specifies that terms are to 
be introduced into the sectional orderg—i.e., the provisional 
orders for any section of the entire area—upon which terms 
the local authority may at any future time take over that part 
of the company's business which relates to electric supply 
within the area controlled by the local authority. The 
justice of this provision will depend on the precise nature 
of the terms introduced into each particular order; but 
the provision is almost certain to lead to friction between 
the company and the local authority in drawing up the 
terms referred to. It is conceivable, moreover, that where 
opportunity arises a local authority might succeed in 
introducing terms that would seriously hamper the ordinary 
business of the company. It would appear ‘also that 
existing local companies holding lighting orders are to be put 
on the same footing in this respect as local authorities in 
the same position, and that a company which in future may 
obtain a lighting order is to be treated in the same way as a 
local authority thus obtaining an order. We presume this 
means that a local company is, like a local authority, to have 
power to take over the local business of the general power 
company on certain terms to be embodied in the provisional 
order. The effect of these complicated transferences of local 
sections of a business grown large and extensive cannot well be 
imagined. 


THE NEW CABLE-REPAIRING STEAMER 
* JOHN PENDER." 


The Eastern Telegraph Co.'s new cable-repairing steamer 
s John Pender” is now completed, and fully equipped and 
ready to proceed to sea. She will, in fact, start for a foreign 
station on Saturday. The launch of this steamer took 
place at Glasgow, on March 13 last, when the vessel was 
christened the ‘‘John Pender," the ship of that name 
formerly in the company’s fleet having been disposed of. A des- 
cription of the new steamer appeared in our issue for March 23 
last, but since that date the equipment of the vessel has been 
completed, and some further particulars regarding her will 
interest our readers. 

The“ John Pender” is not only the newest but also the 
largest and most perfectly equipped of modern cable-repairing 
steamers. Her length all over is 333ft. 9in., and the length 
on the load line 800ft. The beam outside the plank is 
41°2ft., the depth of the hold from the tonnage deck to the 
ceiling amidships is 25ft. Gin. The gross tonnage is no less 
than 2,836 tons, the registered net tonnage being 1,104 tons. 
She is splendidly engined with 3,500 1. R. p., capable of 
developing a speed of 14 knots at the ordinary working 
draught—an accomplishment which she readily made 


on the measured mile. The vessel, was built and engined 
by Messrs. Robert Napier & Sons, of Govan, Glasgow. 


It should be stated, however, that the owners are respon- 


sible for the design of the vessel, engines, &c., and 
of her complete equipment, the whole being the result 
of many years of thought, discussion and experience on 
the part of the company and its chief officials. The ruling 
principles in her design and construction have been (1) to 
do all the work of the Eastern and allied companies 
in all parts of the world either in deep or shallow water, 
which at present no one cable-repairing steamer can do, although 
many of them are of much smaller size than the John 
Pender.“ (2) To embody all the collected and collateral 
experience of the company, extending over many years, in 
regard to their fleet of ships, with the addition of all known 
and tried improvements, bringing vessel and engines up 
to date, 'with the object that the cost of maintenance 
shall be kept at the lowest possible point. Nothing that 
would further this end has been spared in the capital outlay on 
the vessel. Coal endurance is a point which has been care- 
fully regarded, the vessel having 15 days coal capacity at full 
speed, with cables and stores for ordinary repairing work. 
She is provided with five cable tanks, one being auxiliary, 
and is, therefore, capable of carrying a very large amount 
of cable—about 1,000 tons when on ordinary cable laying 
and repairing work, and about 2,000 tons when engaged on 
special service. When using only two of her boilers she is 
capable of a 10 knot to 103 knot sea speed. Many important 
points have been held in view in regard to (1) the main 
design of the vessel, (2) the equipment of her engines and 
auxiliary engines, (3) the cable laying, repairing, and testing 
departments, and, lastly, in regard to the hygienic and general 
sanitary conditions of health and comfort. In all these respects 
the arrangements on board could not be surpassed. The 
hospital and medical arrangements are specially complete, 
the hospital containing isolation cots of the best Admiralty 
pattern, besides other equipments necessary for the treatment 
of disease or surgical cases in tropical climates. The water- 
tight compartments of the bunkers are arranged to be closed 
promptly by an ingenious mechanism. 

The main engines were built by the builders of the ship, 
Messrs. Robert Napier & Sons. They consist of two triple- 
expansion marine engines, each driving a separate propeller. 
These propellers are of the Navy bronze type, supplied by 
Messrs. Stone, of Deptford, who also supplied the watertight 
doors and some portion of the sanitary fittings. The engine 
and boi,er equipment includes two 12-ton evaporators by 
Messrs. Caird & Raynor, a feed-water heater by Messrs. Kirk- 
caldy & Co., centrifugal pumps by Messrs. Drysdale & Co., of 
Glasgow, main feed pumps by Messrs. G. & J. Weir, of 
Glasgow, each pump having the full capacity of the boilers, 
besides some auxiliary pumps by Mr. A. G. Mumford, of 
Colchester. The boilers are supplied with air by Howden's 
forced draught worked by a 90in. fan, and two compound 
high-pressure auxiliary engines. The electric lighting of the 
ship is as perfect as modern practice can make it, and has 
been carried out by Messrs. Clarke, Chapman & Co., of 
Gateshead-on-Tyne. This firm have also supplied the life- 
boats, the sides of which are formed from one sheet of 


metal, experience having proved this to be the best type of 


boat. It will be remembered that the only boat saved from 
the ill-fated ** Mohegan,” wrecked on the Manacles, was a 
lifeboat of this pattern. The electric lighting sets consist of 
two continuous-currrent. dynamos, each with its separate 
direct-connected vertical steam engine. Each set has a 
capacity of 250 lights. The powerful searchlight is also 
supplied by the same firm. This plant, together with the 
necessary main switchboard, &c., is placed in a separate 
machinery room between decks, thus isolating the dynamos 
from the heated main steam engine room. The refriger- 
ating plant, which embodies all the latest improvements, 
has been supplied by Messrs. J. & E. Hall, of Dartford, 

It is unnecessary to state that the steamer is perfectly 
equipped with cable-handling and testing apparatus. The 
engines for the cable gear were built by Messrs. Robey & Co., 
of Lincoln, The instruments and general equipment in the 
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testing room are of the latest pattern Kelvin testing instru- | drop of 20 per cent. to 30 per cent., even on non-inductive loads, is 


menis by Messrs. James While, of Glasgow, this firm having 
also supplied the nautical instruments. 

At the present moment the ‘‘John Pender” is berthed 
alongside the old cable steamer ‘ Chiltern,” in the South West 
India Dock. The spectacle is thus afforded of the oldest and 
the newest cable-repairing boats in the world lying side by side. 
The John Pender,” however, will not long remain in this 
berth, although it is cnly 10 days since she was brought round 
from the Clyde out of the hands of her builders, for, as 
already stated, she is commissioned to proceed to a foreign 
‘station next Saturday on work for the Eastern Extension 
Telegraph Co. 


POWER SUPPLY BY SINGLE-PHASE MOTORS.* 


BY T. Р. WILMSHURST. 
(Borough Electrical Engineer, Derby.) 


The principal objections which are usually urged to the distribu- 
tion of electricity by alternating currents are: (1) That alternating- 
current is less economical than direct-current working. (2) That 
alternating arc lamps are inferior to direct-current lamps. (3) That 
single-phase motor working is impracticable. While the writer is 
prepared to admit that in some instances objections (1) and (2) are 
valid, and (3) also in a modified degree, he holds the conviction that 
they originate rather from unsuitable arrangements or want of appre- 
ciation of the varied requirements of electrical supply on the part of 
the designers, than from any inherent unsuitability of alternating 
currents. He is led to this conclusion from a study of the cost’s 
analysis of various towns, from which it appears that the following 
тезш have been achieved in A.C. stations: Full costs of 0:25d., 
O 3d., and 0:32d., and works costs of 0°78d., 1:02d., and 1°16d., all on 
outputs of less than a million units per annum. As regarde objection 
(2) the writer would only remark that those members of the Associa- 
tion who visited Cheltenham during the last Convention would 
hardly deny that the A.C. arc lighting there left little to be desired. 
Coming to objeetion (3) the object of the Paper is to show what is 
the present position of the S.P. motor in the struggle for existence. 

In nearly every town, certainly in all manufacturing towns, there 
will in the future be an enormous demand for motors when the cost 
of supply is sufficiently low and the public че the advan- 
tages of electric 3 Since the S. P. system has been adopted in 
nearly 100 towns in this country, the question arises, how is this 
demand to be met? (1) Shall we change over our whole system to 
D.C. as is proposed in one or two cases ! (2) Shall we lay down D.C. 
plant and mains for the motor supply, leaving the A.C. plant to 
supply current for lighting? (3) Sball we supply S.P. motors from 
our ordinary A.C. plant and mains ! (9) Shall we lay a special А.С. 
motor network supplied from the A.C. peu (5) Shall we lay down 
multiphase plant for power supply ? e writer has come to the 
conclusion that while cases do exist in which by reason of abnormal 
frequency, exceasive armature drop in the generators, or other causes, 
the good working of A.C. motors is rendered difticult, in the majority 
of cases, under reasonably favourable conditions, the inferiority of 
the S.P. motor to the D.C. or three-phase motor is not sufficiently 
marked to justify the laying down of special plant. It is obvious 
that method (3) has the great merit of simplicity and low cost. 
It is & matter of common knowledge that at the present time, 
while the proportion of motor to lighting load on D.C. circuits is 
small, it is still less on A.C. circuits, and it is a matter of interest 
to study the causes of this. The two principal reasons appear to be 
the difficulty of successfully competiug in cost with gas and steam 
engines, and the fear that the use of motors will injuriously affect 
the steadiness of the light. It is a self-evident truth that the more 
the day load can be increased the lower can the charges be made. 
An examination of the power charges in various towns reveals the 
curious fact that these charges vary from 8d. per unit down to Id., 
aud inasmuch as the cost of production can hardly vary within such 
wide limite, it would appear that the size of these charges is a measure 
of the appreciation by the engineer of the value of a motor load. In 
the case of & gas engine a brake horse-power can be obtained for 
about ld. per hour; in the case of electric motors, therefore, it is 
necessary to bring the cost down to ld. to 14d. per unit before we 
can hope to enter into successful competition. The second point is 
of vital importance, and merits careful consideration. 

The principal causes which are likely to disturb the supply voltage 
are: (a) Bad regulation in engines, alternators and transformers; 
(b) the use of small generating sets and transformers; (c) defective 
working of the motors themselves; (d) the adoption of a high 
frequency. The first is a prolific source of trouble. An armature 


* Paper read before the Municipal Electrical Association, at Huddersfield, 
June 21. 

NorE.—In this Paper the abbreviations D.C., A.C., S.P., refer to 
direct current, alternating current, and single phase respectively, 


by no means uncommonly found in this country. Why these 
abnormal drops of pressure have been tolerated it is difficult to say. 
It is obvious that the starting of a large motor on mains supplied by 
such a machine must cause an instantaneous drop of pressure which 
no amount of switchboard manipulation can prevent. When one 
considers that in a D.C. station an armature drop of 6 per cent. is 
rarely exceeded, is it any wonder that A.C. motor working on such 
circuits has been discouraged? A similar abnormal drop may also be 
found in transformers which have been designed for a lighting load 
only. It is quite possible that a transformer with heavy magnetic 
leakage may have three or four times the terminal drop on a motor 
load which it would have on a lamp load. It is therefore obvious 
that all transformers before being sent out should be tested on an 
inductive load in addition to the non-inductive load test. The 
writer has adopted the practice in specifying for transformers that 
when tested on a non-inductive load the drop shall not exceed 
2 per cent., and not more than 3 per cent. when tested on a load 
with a power factor of 0:75. (b) The question of the size of the 
day load sets is one which will rigat itself as the motor load increases, 
since the possibility of any single motor disturbing the supply will 
diminish as the number of motors increases, and this may there- 
fore be claseed as a temporary difficulty only. (c) The chief defects 
are heavy starting current and low power factors. The startin 

current in a S.P. motor need not necessarily be abnormal, thou Ё 
undoubtedly this often ie the case, and it is surprising that A.C. 
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engineers do not more rigorously insist on the starting current of 
motors being kept down. It is purely a matter of what starti 
torque is required, and it can be brought as low as two-thirds of ful 
load current or less by suitable arrangements, (d) A high frequency 
was adopted in the early days when it was common practice to instal 
emall transformers 1n houses, with a view of keeping down the iron 
losses, the designers losing sight of the objection to a high frequency 
in view of motor working. It is well known that with a low 
frequency, a motor has the advantege of higher efficiency, higher 
power factor and smaller statting current. 

The writer trusts that he has shown that the prejudice against 
the single-phase motor has its root not in any inherent defect in the 
motor but in the unsuitable nature of the appliances used. It will 
be seen that direct-current engineers would bave equal cause to 
complain of their motors if they tolerated the defects in their 
systems which alternating-current engineers accept as inevitable. 
Imagine a D.C. engineer being first hampered with a 25 per cent. 
drop in his armature, then a drop in his feeders and distributors 
corresponding to the drop in the feeders, distributors and trans- 
formers (the latter wound for non-inductive loads only), allowing 
motors to be started from rest by means of a resistance so imperfect 
as to pass double or treble the full load current, and we should 
not be surprised at his complaining of the disturbance caused 
by his motors Consider now the A.C. engineer with the added 
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losses caused by a power-factor less than 90 and we see his 
difficulties in the face of unsuitable plant. The writer believes that 
it would be well worth while to go to the expense of re-windi 

alternators with these abnormal drops, to use only transformers rat 

on a power basis and in extreme cases to bring down the frequency 
to a reasonable value. Exception has been taken to the S.P. motor 
owing to its alleged inability to start against a load. This allegation 
is quite unfounded, as this condition can be complied with, but at the 
expense, of course, of starting current. It appears to the writer that 
this pu has been laboured too much, as there are few cases in 


which a fast and loose pulley cannot be arranged. Moreover this 
defect has not prevented the enormous use of gas engines, whicb, to 
far from being able to start, against a load, have actually to be pulled 


round by hand before they willstart at all! Even in the case of lifts 


E ficiency 


0 19 14 16 18 20 22 24 26 


Brake Horse-Powwer. 
Fic. 2. 


there is a wide sphere of utility for S.P. motors, The writer has a 
lift worked by a S.P. motor on the Derby mains which is perfectly 
satisfactory. Although the motor starts light, the lift is working at 
full speed within 7 sec. of the motor being switched on. A short 
description may be of interest. Fig. lisa plan cf the cage ; the 
motor and gearing are fixed on the top of the cage and move with it. 
The motor, a 4 R. H. r. Langdon-Davies, is switched on inside the cage 
and quickly runs up to speed, simply driving its own epindle and 
кре B, and also the bevel wheels C C, C,; the two latter are 
at present loose on their spindle. The starting lever inside the cage 
when pulled over brings a friction cone to bear on the inner 
surface of the shoulder on bevel wheels С, and С, This throws 
shafts D and E into gear and causes the lift to rire or fall at will. 


Efficiency, Power Pactor and Slip. 


Horse- Power 
Еге. 5.—6 B. H. . Single-Phase Motor. 


The time necssary to start the lift, i. e., 7eec., is sufficiently small to 
justify the contention that tlie S. P. motor can be used for lift purposes 
in a great variety of cases. 

A few notes asto what is actually being done on supply systems with 
S.P. motors may not be out of place. For pur of comparison, 
it is a matter of interest to note what is being done in a city where 
the D.C. motor business is vigorously pushed. In Bradford the 
low charges and easy terms of hire have resulted in a considerable 
mbtor load being obtained. Up to the end of June, 1899, there were 
307 motors connected to the mains, and the proportion of units sold 
for power to total units sold was about 17 per cent. It is doubtful 
ifthis result has been equalled in any other town in the country, 


It will perhaps be somewhat of a surprise to some members of the 
Association to find that on theContinent the above results have been 
far eclipsed by the use of S. P. motors. In the City of Frankfort, on 
March 31, 1899, there were single-phase motors of an aggregate of no 
less than 4,532 в.н.р. connected to the mains, while the proportion 
of power units sold to total units sold was no less than 58 per cent., 
the figures being, for power 1,851,268 units and for light 1.349,399 
units, total 3,193,667 units sold. The aint motors are of 750 B.H.P., 
of which there are three. They are of the synchronous type and are 
coupled to D.C. generators, and are used for driving the trame. 
With the exception of these all the motors are of the induction type, 
the largest of which are of 90 B. H. p. The larger motors are run from 
separate transformers fed from the nearest feeders, while the smaller 
sizes are taken direct from tbe low-tension network, while the steadi- 
nees of the light leaves nothing to be desired. The generating sets 
are as follows: Two of 1,500 LH.P.and four of 750 I. H. P. The 
frequency ів 4€ periods and the armature drop 6 per cent. The 
charges for power are equivalent to 2d. per unit with discounts up 
to 25 per cent, The Corporation of Derby have within the last few 
months commenced letting out S.P. motors on hire with gratifyi 
results. At the present time motors equivalent to about 200 B.H Р. 
have been connected, of various sizes up to 30 в.н.р., and the units 
sold for power during the year have amounted to about 12 per cent. 
of the total units sold. "The charges vary from 3d. to 1d. per unit 
according to the length of time the motor is used. 

A few words may now be said on the chief characteristics of the 
modern S.P. motor. The only practical motors on the market are of 
the synchronous and the induction type. The sychronous motor 
requires its field to be excited by a direct current, It is not usually 
self-starting, and this defect precludes its adoption for any but large 
sizes. It has an extremely high efficiency and power factor, and it 
runs at a synchronous speed. e induction motor, which is almost 
exclusively used, has been greatly improved in recent years. A few 
years ago the maximum efliciency was not expected to be more than 
60 per cent. to 65 per cent. with a power factor of about the same 
value, while the starting current, even when the motor started light, 
was often two or three times the full current. Thanks, however, 
to the good work of Tesla, Brown, on-Davies, and others, very 
Шагы improvements have been effected within the last two or 
three years. 

The following table gives a good idea of the efficiencies of modern 
single-phase motors, as compared with direct-current and three-phase 
motors All the tests are made from motors actually at work, the 
S.P. motors being on the Derby mains. The motors were all made 
by leading firms, and 150 the figures do not necessarily represent 


the highest attainable results, they are a fair sample of good modern 
practice :— 
| Efficiency. 
Brake, — ä 2u—7 
Туре of motor. ; 4," Full | Half Quarter | Eighth 
| lead. load. ; load. load. 
| | Per cent. Per cent. Per cent.| Per cent. 
Direct current | 4 78 68 55 ai 
o 3 84 Tl 59 35 
Single phase ............... | 2 78 76 ! 62 oi 
Рі са 6 | 80 76 | 62 46 
Three phase ............... 10 83:5 82 72 55 
Single phase | 12 75 78 68 54 
PCV 25 80 88 20 68 
Three phase ............... | 25 87 86 | 82 72 
Direct current = 25 91 885 75 64 
Dito + 25 86 78 60 a 


Diagram (2) shows the efficiencies of the above-mentioned four 
motors of 25 B.H P. plotted together for ease of comparison. The 
interesting fact to be noted in both the di and the tables is 
that, while the efficiency at full load in the D.C. motors is the higher, 
the S.P. motors have the advantage at low loads, and it is probable 
that where the work to be done by a motor varies considerably, as, 
for instance, in a machine shop, the average efficiency of the S.P. 
motor is quite as high as, if not higher than, in the D.C. motor. 
Diagram (3) of the power factor and efficiency of the above 6 H.P. 
motor shows that while there ie still room for considerable improve- 
ment in the power factors, the modern motors exhibits considerable 
advancement during recent years. 

In conclusion, the writer would urge tbat while the S.P. motor 
still leaves much to be desired in the matter of power factor, start- 
ing current, starting torque, and facility of running at variable 
speeds, yet the absence of commutators with their attendant troubles 
giving such simplicity in working, together with the high average 
efficiency, render it eminently suitable for general distribution work. 
As is shown in the Table the ур motor outstrips both its 
competitors in point of efficiency. "The writer would suggest that 
should a transformer or other appliance be placed on the market 
which without moving parts would convert a single-phase into a 
polyphase current, in the same manner that a two-phase can be con- 
verted into a three-phase current, in this direction may lie the solu- 
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tion of the motor problem. With the increase in size of our stations, | municipalities and railway companies. As, however, the Light 
the engineers of direct-current works are more and more realising | Railways Act is only an experimental one, and will shortly 
the advantages of alternating currents for generation and transmis- expire, Parliament may be disposed to consider the advisability 


sion. The improvements in modern A.C. motors have gone a long : ; > ; - 
way to lessen the force of the objection to alternating currents for dis- of amending and improving the procedure in this and other 


tribution purposes as well, and the writer's experience justifies him | respects. 
in the opinion that the A.C. motor (either single or polyphase) is 


quite capable of eatisfying all ordinary demands for power from the 
mains of public supply undertakings. CORRESPONDENCE. 


—»: — 
STELJES' TYPEWRITING TELEGRAPH. 
LIGHT RAILWAY SCHEMES. TO THE EDITOR OF THE ELECTRICIAN, 


Sin: In your issue of June 29th you were good enough to 
give a description of the above system of telegraphy (page 359) 
and as reference is made to the speed of the working of this 
instrument, which as therein given may be somewhat 
prejudicialto the system, I feel sure you will allow me to 
say that the rate of speed of the transmission of a message by 
an unskilled operator varies from 14 to 18 words per minute. 
An enterprising office boy was ambitious to try his prowess 
in this line and accomplished 18 words per minute, and 
other inexperienced workers came out at from 14 to 18 words 
per minute. With very little practice 25 is easily obtained. . 

The alternations of this instrument are rapid. The Wheat- 


of light (electric) railways already authorised. The Bath and al ыр pores ibo Ld VV 
Swansea schemes have been revived. In the first case there is Yours, &., C. E. SPAGNOLETTI. 


a joint application by the Bath Corporation and a private NE 

syndicate, and we trust it may meet with a better fate than PARAG Wace uly 8: 
the two rival applications did last year. The Swansea THE TRAMWAYS AND LIGHT RAILWAYS 
Corporation seek to obtain the powers which the Swansea EXHIBITION. 

Tramways Co. unsuccessfully applied for in 1899. The TO THE EDITOR OF THE ELECTRICIAN. 

statistics of the total applications, together with the proportion Sin: Referring to the paragraph in your current issue 
of electrical schemes which have been lodged with the dealing with our material at the above exhibition, we beg 
Commissioners since the passing of the light Railways Act | leave to point out that your description of the manner in 
will be of interest, and are as follows :— which our single-phase (Heyland) motors are started ів 
1900. 1899. 1898. 1697, 1896. incorrect. These motors do not employ a choking coil at 
en a a _.. — —- | starting, as stated, the starting coils and running coils being 
May. Nov. May. Nov. May. Nov. May. Nov. | switched in parallel directly across the nS there being no 
ae — e | auxiliary apparatus whatever, Under these circumstances 
VäͥF 24 | 43 i40 5 35 | $0 | 28 | 28 |е motors for 40, 50 and 60 cycle circuits start with fall load 
‘lectric schemes 17 32 | 18 16 | 10 | 14 
ae „ » —— torque, with a current consumption not exceeding twice the 
. These figures would seem to indicate that, notwithstanding | full load current. 

the absence of any onerous purchase clause, promoters of light | We are sorry that your representative, when visiting our 
railway and tramway schemes are becoming less inclined to | stand, apparently ‘missed seeing the specialities in traction. 
adopt procedure under the Light Railways Act, as, unless an | work we are showing. We refer more particularly to our 
agreement bas been previously arrived at with the road | light railway truck, standard car controller, scotch for hilly 
authorities, the application has small chance of being approved | districts, new hand brake, &c., which we venture to think are 
by the Commissioners. In addition, the Commissioners have the chief novelties in the Exhibition Yours &oc., | 
no power to authorise the compulsory acquisition of land, and Wirtine Bros., Lro. (Electricite et Hydraulique), 
in all cases there is an appeal to the Board of Trade against S. C. WirriNc, Managing Director. 

their order—a right which is freely exercised by the opposing 49, Cannon street, London, E.C., July 4. 


- [n our issue of June 15th we gave a list of the applications 
lodged with the Light Railway Commissioners during the 
month of May, and we are now able to give further particulars 
of the projects in which electric traction is specified. Though 
the total number of applications shows a considerable falling 
off compared with November and May of 1899 (when the 
numbers were 43 and 40 respectively), the proportion of 
electrical projects is maintained. On the present occa- 
sion the promoters of 17 of the schemes propose to 
employ electric traction, the figures for the two previous 
occasions being 82 and 21 respectively. Five of the 
present applications are for powers to make extensions 


— — ——— — 


List of Applications to the Liyht Railway Commissioners in May, 1900. 


—— —— ——— ¶ MÀ — — 4 — — 


Title. Promoters. | Engineer. Ped Gauge. Agents. 
METRE = FFF! ис ER 
INE an i | Ft. in. 
Barnsley & District (extension) No. 2 | British Electric Traction Co .. S. Sellon .................. 44 3 6 | Sydney Morse. 
Bath and District. Pu оа Sir J. Sivewright and | G. Hopkins & Son ...... 134 4 84, Brash, Wheeler & Cv. 
" pold Hirs j | 
Blackburn, Whalley and Burnley... | Auxiliary & Light Railways & Tramways Co... | C. Chadwell............... 14} 4 0 | Tahourdins & Hitchcock. 
Durham and District British Electric Traction Co (IL S. Sellon . . 21 4 81 Sydney Morse. 
Hayling Island T О E. Belfield, T. Pollock, and J. P. Bedson ...... | Knowles & Russell ...... 3} 4 84) Angrove, Bromwich & Yeo. 
Hyde and Dukinfield.................. Hyde Corporation and Dukinfield Corporation J. Mitchell & S. Hague 93 4 84| Baker, Lees & Co. 
Jarrow and South Shields ......... British Electric Traction Co. ..................... S. Sellon .................. S4 4 83 Sydney Morse. 
Kidderminster and Bewdley ...... Kidderminster and District Electric Lighting | S. Sellon .................. 44 3 6 | Sydney Morse. 
m | & Traction Co. ` | | ' 
Kingston, Surbiton and District | British Electric Traction Co S. Sellon .................. 7 4 8} Sydney Morse. 
(extension) | | | 
Mansfield and District (extension). J. Fell, J. Lewis, and W. J. Kershaw ............ | C. Н. Gadsby ............ 44 3 6 Wm. Webb & C». 
Pwllheli and Nevin North Wales and District Light Railway & Bennett & Ward-Thome 6} 3 0 G. H. Hoyle. 
Electric Power Synd. | 
Rhyl and Prestatyn (extension)... | Rhyl and Prestatyn Light Railway Co. A. Dickinson & Со....... 2 3 6 | Warwick Webb. 
Swansea and District  ........... ... Swansea Corporation . Kincaid, Waller & Man- 8 4 8k Sharpe, Parker & Co. 
ville 
Sheerness and District... British Electric Traction Co. ................ EN S. Sellon . 21 3 6 Sydney Morse. 
Staines and Egham ————.'( .. Staines and Egham Light Railway Co.......... V. B. D. Cooper 34 3 6 Booth & Smee. 
Warrington & Northwich(extension) | A. Anderson and A. Brown. . . .. . .. ..... | В. Н. Scotter ............ 9} 4 83 Baker, Lees & Co. 
Warrington and Runcorn ............ International Electric Traction & Power Synd. Bennett &Ward-Thomas, 8 4 8) Sherwood & Co. 


Total 


Knowles & Russell al 


miles of electric line ... | 101$ | 
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PARLIAMENTARY INTELLIGENCE. 


(Continued from page 404 ) 


— ces] 


THE ELECTRIC POWER BILLS. 


The House of Commons Committee on the Electric Power bille held 
another sitting on Tuesday, Sir J. Kitson presiding. 

The CHAIRMAN said that before any further progress had been made 
the Committee would make a declaration. Subsequently he said: The 
statement I have to make now is an expansion of the declaration of the 
Committee which has already been given to you ou the South Wales bill. 
It is as follows :— 


1. The company to be authorised to supply electrical energy for power 
purposes any where within the area of supply subject to the consent of the 
local authority in certain cases as set out below. | 9 

2. The company to have no general lighting powers, i. e., distribution to 
ordinary corisumers within the area, except in pursuance of a provisional 
order obtained in the ordinary way. n EM 

3. Where a local authority is now authorised to su- ply electricity within 
the are» their consent is to be required for the supply of electricity by the 
company, the Board of Trade to be empowered to override the refusal of 
the local authority to give consent if the authority are not p'epared to 
provide the requisite supply on reasonable terms and within a reasonable 
time. | | 
4. Any local authority who hereafter ge's sta*u'ory powers for supplying 
electricity within the area to have in ordinary cases the option of taking 
over the company's supply in irs local area on ternis to be laid down by the 
р ovisional orde: or act by wh'ch the statutory powers ara given. 

5. A company having sta'utory powers to be in the saine position 83 a 
local authority now having statutory powers; a company to whom powers 
are hereafter granted to be placed in the same posi- ion as a local authori' y 
to whom statutory powers are hereafter granted. 

That is the decision of the Committee, and it ia suggested that the 
Government draughteman, Mr. Thring, should meet the agents and go 
through the clauses. | | | 

The Agent for the Lancashire bill said he did not think there was 
anything in the Committee's declaration which would apply to the 
Lancashire bill. | 

The CHAIRMAN: We have made no declaration on the Lancashire 
bill because it is not affected by these provisions. 

On Wednesday considerable discussion took place respecting the 
wording of a clause drafted by the Board of Trade for the purpose 
of carrying out the Committee's declarations on the South Wales Bill. 
Eventually the clause was adopted by the Committe» in the followiog 
form :— 

The powers of the company for the supply of electrieity under this act 
shall be subject to the following provision: :— ] 

1. Electricity shall be supplied under this act only («) for supply in 
bulk to authorised distributors ; and (L) for the purpose of providing power 
and for the lighting by any person to whom it is so supplied for power of 
any premises in any part of which the power is ut lized. 

2. Electricity shall not be supplied under this act by the company in 

any area being at the passing of this act the area of supply of any author- 
ised distributors, except with the consent of those distributors, but the 
consent shall not bs unreasonably withheld. If any question arises whether 
that consent is unreasonably withheld or not, that question shall be deter. 
mined by the Board of Trade. The consent shall be deemed to be 
unreasonably withheld if the authorised distributors are not willing and in 
a position to give the requisite supply upon reasonable terms and within a 
reasonable time, and in considering what are reasonable terms and what is 
a reasonable time, the Board of Trade shall, amongst other things, have 
regard to the terms upon which, and the time within which the company 
are willing and in a position to give the supply. 

3. If at any time after the Деши of this net any local authority or 
company become authorised distributors in any area within the area of 
supply under this act, the company shall be subject to any provisions 
which may be made ty the act or provisional order under which the 
distributors became authorised as to the taking over of any supply then 

iven to the company for use exclusively within the area of supply of the 
"idt bu tors: . | 

4. Nothing herein contained shall prevent a company from applying 
for provisional orders under the Electric Lighting Acts of 1882 and 1858, 

5. Nothing in this section shall au'horise a company to supply 
electricity for lighting, other than the lighting specially mentioned in this 
saction. 

In this section the expression ‘‘ authorised distributors” means any 
local authority, company, body, or person authorised by Act of Parliament, 
or provisional order confirmed by Parliament to supply electricity within 
the area of supply. 

Yesterday, Mr. H. LLOYD, on behalf of Barry Council, asked the 
Committee to re-consider sub-section 2 of the clause drafted (as above), 
respecting the conditions under which the supply of electricity was to be 
given, and to ingert a proviso that distributing maios should not be laid 
by the company in the area of supply of auy authorised distributors 
except with the coneent of those distributors, 

The Committee declined to insert such a proviso, whereon Mr. Lloyd 
said his clients regarded the question as one of principle, and therefore he 
should take no further part in the proceedings—indicating that the bill 
would be fought in the House of Lorde. | 

Mr. FITZGERALD, representing local authorities in the Rhondda 
Valley, brought up а sliding scale and proposed its insertion. After some 
discussion, 

The CHAIRMAN raid the Committee had decided that the dividend 
payable by the company should be limited to 8 per cent. instead of to 
10 per cent. as proposed in the bill, and that there should be a clause 
giviog the Board of Trade power of revision after 10 years. 

The Durham County Bill was then considered, and Mr. BALFOUR 


BROWNE, Q.C., on behalf of the promoters, aeked for powers of supply 


within the authorised area of supply of other companies. 

The Committee reserved their consideration on tbis point, | 

The question of the application to the Durham and Lancashire bills of 
the limitation of dividends to 8 per cent. was next dealt with. 

Mr. MOON, for the promoters of the Durham bill, said it was a matter 
for serious consideration whether the promoters would accept the 
measure with a dividend limited to 8 per cent. 

Mr. RAM, Q.C., for the South Wales promotera, remarked that hia 
clients believed that it would be absolutely impossible to get money if they 
were to be reatricted to a hard and fast dividend of 8 per cent. without a 
sliding scale. There would be no inducement, if such a dividend were 
fixed, to lower the price to con zumers. | 

The Committee, recognising the importance of the question, decided to 
hear arguments on the question of dividend, but declined to hear evidence. 
Counsel having spoken on the point, the Committee deliberated. 

The CHAIRMAN said: The Committee adhere to the decision they 
have come to, that the standard dividend should be fixed at 8 per cent., 
but having heard the arguments of counsel, they are willing that a sliding 
scale should be adopted, the principle of the sliding scale being 5 per cent. 
discount on the amount charged on the raising of the dividend by 1 per 
cent. The Lancashire and Durham schedules as amended will be the 
standard price for Durham and Lancashire. The standard price for South 
Wales will be 24d., the sliding scale and the standard price cbarged being 
subject to revision in 10 years. 

The Committee then &djourned till to-day (Friday). 


Й 


SHANNON WATER AND ELECTRIC POWER BILL. 

The Select Committee of the House of Commons, presided over by 
Sir Frederick Godson, on Tuesday commenced the consideration of this bill, 
by which it is sought to incorporate & company with capital powers of 
£300,000, and borrowing powers of £150,000, with power to use the water 
of the Shannon for generating electricity to be sold in bulk to the city of 
Limerick and other local authorities in the county of Clare. 

Mr. BUSHE, Q.C., for the bill, quoted the remarks of Sir James Kitson, 
from whose Committee the present bill had been transferred, with refer- 
ence to the provision of electric power. Sir James said he felt that the 
value of electrical energy had been amply demonstrated. Its importance 
to industries was admitted, and the Committee were accordingly advised 
that it was to the public advantage to facilitate measures for the supply 
of electrical energy to all consumers who wished to avail themselves of the 
economy and efficiency of electric power. Sir J. Kitson's Committee also 
accepted the recommendations contained in the report of the joint 
committee of 1898, especially as regarded that part providing compulsory 
powers for acquiring lands for generating stations, easements, &c. The 
manufacturers of Ireland were in a torpid state, and so long as they 
depended on coal as a motive power they could not flourish. The 
company asking to be incorporated by the Bill desired to use the water 
power of the river Shannon for the purpose of generating electric energy 
in order to serve Limerick and the district round for some 30 miles. The 
area of the water proposed to be utilised was 30,000 acres, with an 
average depth of 30ft, and consisted of the drainage of some 4,000 
or 5, eq. miles. The average flow of the Shannon at Killaloe 
was about 330,000 cubic ft. per minute In regard to the 
works ‘proposed by the company, there was an already existing 
canal leaving the Shannon about 6 miles from Killaloe and 
running to the south. They proposed at that point to make an 
intake nearly parallel with that canal and to return the water to the 
river lower down. They proposed to have their generating centre at 
Cioonlara, some 2} miles from the intake. At that place there was a 
fall in the river of 40ft., and there they proposed to place turbines capable 
of producing energy up to 8,000 H.P. The works, however, would be 
capable of development. It was estimated that 5,000 H.P, would at first 
be necessary. From Cloonlara down to Plassy Lock a race would be con- 
structed to carry the water back to the Shannon ; the only effect, therefore, 
upon the river would be that water would be borrowed from it and after- 
wards returned to it some miles lower down e stream. The scheme bad 
the unanimous support of the local authorities concerned. In order to 
meet the cass of droughts, it had been agreed with the Board of Works 
of Ireland, who were the Navigation Commissioners of the Shannon, that 
a minimum fixed flow of water should Le left iu the river. That minimum 
had been fixed at 90,000 cubic ft. per minute of water going down the river, 
and when the flow fell to that limit the intakes of the company would 
remain closed. The Limerick Corporation were the electric lighting 
authority for their city, and although they desired to save their rights in 
regard to electric lighting and water they did not see their way to 
generating electrical energy themselves, but rather looked to the promoters 
as the wholesale dealers who would bring the electricity to the city in bulk. 
The Corporation, therefore, were watching their interests before the 
Committee in a friendly apirit. 

Mr. TAYLOR, Q.C., for Limerick Corporation, said the Corporat‘on only 
deeirel protection for the city water works and electric lighting ; beyond 
that they would not trouble the Committee. — d 
Mr. FRASER, C.E., engineer to the project, said he had carried out 
works to the value of £2,000,000 in Ireland. The present proposal 
was to use the waters of the Shannon, now running to waste, for 
the purpose of generating electric energy for supply ing Limerick and places 
around. The proposed works consisted of two parts, tke бга being 
simply a great canal cut down to Cloonlara, where the power station 
would be situated, and there, over a distance of about 23 miles, they got a 
fall of 40ft. The second part of the works was a gigantic tail race, the 
water being taken from the river above, and returned lower down, there 
being no interference with the river whatever. The scheme merely meant 
& big cutting, the bottom of which was concrete. The electric power 
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would be transmitted to Limerick 4 miles or 5 miles away, and to various 
other points, as the small towns in the neighbourhood were most anxious 
to get both light and power—light because gas cost them Өз. бв. per 
1,000 cubic ft., and power because it would enable them to retrieve their 
industrial position. The radius of supply would be 30 miles, In Italy, 
where there was little coal, they were rapidly utilising their water powers for 
the production of electricity, and so Italy was becoming a manufacturing 
country. The experience in Italy, Switzerland, and їп the neighbourhood 
of the Niagara Falls, had shown that electricity as a motive power for 
machinery conduced both to an economy of money and space, The 
Corporation of Limerick had granted a concession for some 7 miles of 
electric tramways and the Tramways Company would take their motive 
power from the promoters. The cost of the works proposed would be 
great (£300,000) in the first instance, but after that only a small sum 
would be necessary for upkeep. The prices to be charged were the same 
as those adopted in the three great power bills passed during the present 
session, namely, for any quantity not exceeding 200 hours of supply at 
the maximum power, 5d. per unit; not exceeding 400 hours, 3d. per 
unit; above that amount 2d. per unit. When the river fell below the 
minimum flow steam power would be used to produce current. 

Mr. J. CLARKE, an American electrician, gave evidence in support of 
the scheme. He said that these schemes of working with auxiliary steam 
power were higbly succeesful in America. 

Mr. RICHARD HAZARD, C.E., joint engineer to the scheme, gave 
corroborative evidence, and evidence having been taken to show that no 
injury would be done to the fisheries on the Shannon, the promoters case 
was closed. 

Mr. BALFOUR BROWNE, Q.C., for the Limerick Fishery District Con- 
servators, said he would be able to show that great damage would be done 
to the riparian . proprietors by the proposals of the bill, as they would be 
deprived of the water necessary for the salmon fisheries in times of flood, 
and no compensation water would be supplied in times of drought. The 
Shannon salmon fisheries were worth £40,000 a year, and they ought not 
to be injured without adequate compensation. Counsel quoted statistics 
that show that according to the rainfall of previous years the promoters 
would not be able to obtain on a considerable number of days in each year the 
power they proposed to supply. Under the bill the promoters would be 
unable to carry out the scheme before they had come to Parliament for 
powers to construct the weir necessary on the Shannon, and he, therefore, 
asked the Committee to reject what was really a piecemeal scheme. 

Mr. BUSHE, Q.C., said that sec. 12 of the Waterworks Clauses Act of 
1847 which was included in the bill, and which dealt with the case of 
persons whose water was diverted, would give to the riparian owners all 
possible protection in regard to compensation for damage to their fisheries. 

Mr. MACASSEY said the case for the fisheries was that they would be, 

if not destroyed, so seriously injured as to be worth nothing if the works 
under the bill were carried out. They, therefore, asked for tbe rejection 
of the measure. 
The CHAIRMAN said, И anything stronger than the clause in the bill 
was asked for, the Committee were willing to consider the matter, and, if 
necessary, fix the amount beyond which compensation should not go. In 
regard to finance it was so much a matter for the promoters that, if the 
Committee were given, as they had been, a fair justifisation for considering 
that the £300,000 necessary would be raised, they would not go into the 
question as to whether £30,000 or so more might be required, No 
company ever did what it maid it would do with ita first capital. As to 
whether the company would have to come to Parliament again for 
authorisation to construct a weir, that was not before the Committee. 

Mr. BALFOUR BROWNE said if the Committee were inclined to insert 
a provision for money compensation he would retire. He had yet two 
chances against the proposera of the bill—one in the Lords and the other 
when the bill authorising the weir came before Parliament—and his clienta 


were meanwhile protected. The promoters could not touch a drop of water 


in the Shannon until the other bill was passed. 

The CHAIRMAN : Supposing, Mr. Browne, those whom you represent 
wished to get money compensation afterwards, would the clause in the bill 
protect them? Will you produce a clause ?—No, I will not. Much would 
depend on the character of the weir proposed to be constructed. It might 
do much or little damage. If the Committee thought that money com- 
pensation would meet his clients’ case, despite the large body of evidence 
he could produce to the contrary, he would prefer to go to a tribunal that 
would hear him. The Committee had sufficiently indicated its view, and 
with the concurrence of his clients he proposed not to take any further 
part in connection, with the bill. 

Counsel then withdrew, reserving their opposition for the Upper House. 

On behalf of the Corporation of Limerick, Mr. TAYLOR, Q.C., intimated 
er саши having been agreed between parties, they were now supporters 
of the bill. 

The Committee passed the preamble, and the bill was ordered to be 
reported as amended. 


DUBLIN ELECTRIC LIGHTING BILL. 


In the House of Commons on Monday, on the order for the third reading 
of this bill, Mr. CAREW moved that it be read a third time that day 
three months. The measure, he said, was against the tendency of the age, 
which was that undertakings for the supply of electric lighting should be 
in the bands of local authorities. 

Mr. FIELD having seconded the motion, 

Mr. A. BROWN, as chairman of the Committee appointed by the House 
of Commons which passed the bill, explained the reasons which had 
influenced the Committee in their decision. The Dublin Corporation had 
done little or nothing to carry out the powers it possessed under its pro- 
visional order to supply electrical energy, and the Committee therefore 
considered that the application of a private company asking to be 
authorised to give the city of Dublin and some of the out-townships a 


supply of electric light should be granted. The opponents of the present 
bill had taken the most unusual course of opposing it on the report and on 
the present stage. He looked to the House to uphold the decision of the 
Committee. В 

Мг. Т. W. RUSSELL supported ће motion. Не said the Corporation 
of Dublin had failed to give a proper supply of electric light, only because 
they had been occupied with great schemes of main drainage and artisans’ 
dwellings. The Corporation had much to contend against, as Dublin was 
a city in which the very poor were а great factor. Ав a citizen and rate- 
payer of Dublin he saw that the city's revenue would have to be spent in 
a few years’ time in buying out the proposed electric lighting company. 

Mr. RITCHIE could not bring himself to believe that the Corporation 
of Dublin could not obtain money to carry out their obligations as regards 
electric lighting as well as perform their ordinary duties as a municipal 
body. From the consumers’ point of view there was no doubt the bill 
should be passed by that House, and its Committee's decision thereby 
upheld. 

Mr. BLAKE held that the passing of the bill would be a positive 
calamity to Dublin and a distinct infringement of the rights of municipal 
corporations generally. As to the allegation of incapacity on the part of 
the Corporation, if it was Dublin that erred it was Dublin that suffered, 
and if it kept going wrong the ratepayers would most assuredly make the 
municipal authority do its duty. The Corporation had now obtained the 
necessary moneys and were ready to proceed. 

Mr. T. M. HEALY eaid a great injustice would be done to the rate- 
payers of Dublin if the bill were rejected. For ten years the Dublin 
Corporation had possessed full statutory powers to provide an efficient 
system of electric lighting ; had spent £100,000 ; and yet out of the 250,000 
people in their ares, only 250 were supplied with electric current. He 
pleaded for free trade in electricity supply. The third reading was 
ultimately lost by 6 votes—174 to 168. 


MARYLEBONE (LONDON) PROVISIONAL LIGHTING 
ORDER. 


In the House of Commons on Tuesday, on the motion for the second 
reading of the Electric Lighting Provisional Order (No. 2.) Bill, Capt. 
NORTON moved that the bill be read a second time that day three mont hs. 
He eaid that he had taken that step at the special request of the Maryletone 
Vestry and other local authorities. This showed that the question was 
no narrow issue between Marylebone parish and an electric lighting 
company, but a matter that affected important parishes in the county 
of London. The bill was inopportune, and if it were passed the new 
Marylebone Council would either have to give up all idea of undertaking 
the electric lighting of their area or be driven to buy out two com- 
panies at enormous cost. In 1889 the Marylebone Vestry consented to 
the Metropolitan Electric Supply Co. providing the parish with electric 
current. The demand for current for lighting became so great that the 
company was unable to meet it, and thus did not give complete satisfac- 
tion. Harassed by complaints of inhabitants the Vestry made two 
unsuccessful attempts to obtain electric lighting powers. In view of the 
fact that they were to be soon constituted a borough council they had 
decided to apply again for ар order, and they had entered into а provisional 
agreement with the Metropolitan Company for the purchase of so much 
of the undertaking of that company as lay within their area, Now 
the Marylebone Electric Lighting Co., which was identical with the 
St. James’s & Pall Mall Electric Light Co.—one of the best electric lighting 
companies in London, he admitted—was trying, by promoting the present 
bill, to obtain a footing in Marylebone. He thought it would be admitted 
that to allow a new company to come into the parish would greatly 
handicap the new Borough Council at the beginning of their vareer. 

Gen. LAURIE having seconded the motion, 

Mr. RITCHIE (President of the Board of Trade) explained the position 
in regard to the present bill. He said that the supply of electric current 
in Marylebone had been extremely bad for some years past and had been 
greatly complained of. It was therefore necessary that something should 
be done to remedy that state of things. Two years ago the Marylebone 
Vestry applied for a provisional order to enable them to give a competitive 
supply. The House of Commons agreed to read the bill a second time, 
but it was rejected in Committee. Subsequently a deputation waited on 
the Board of Trade to complain of the quality of the electric light supplied 
by the Metropolitan Company. The Board was practically powerless, 
and the only remedy for a grievance of that kind was competition. 
In order to meet the difficulty he now proposed an instruction to 
the Committee (if the bill was read a second time) that it should 
consider the expediency of inserting a clause in the order pro- 
viding that the order should not come into operation until a date 
to be decided upon by the Committee, and should not then come into 
operation if the undertaking authorised by the Metropolitan Electric 
Supply Co. (West London Order, 1889), should have been purchased by 
the Marylebone Vestry or its successors. He hoped the House would 
send the bill to a Committee to consider all the questions which would 
come before it. 

After Mr. CRIPPS had spoken in opposition and Mr. LYTTELTON in 


support of the bill, the second reading was lost by 28 votes—147 to 119. 


NORTH METROPOLITAN ELECTRIC SUPPLY BILL. 

The Committee of the House of Commons on the North Metropolitan 
Electric Supply Bill, presided over by Mr. A. H. Brown, met agaiu yester- 
day, when it was expected they would give their decision as to the condi- 
tions under which the powers conferred by the bill should bo exercised ; 
but after sitting for an hour with closed doors, the chairman proceeded 
to the room in which the Special Committee on Electric Power schemes 
is sitting, and, after conferring with Sir James Kitson, announced that the 
decision in the North Metropolitan case would not be given until Monday. 
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ELECTRIC LIGHTING ORDERS. 


- A Select Committee of the House of Commons, presided over by 
Sir. F. Godson, considered the bill to confirm the Electric Lighting 
Provisional Orders (No. 10) granted by the Board of Trade to Battersea, 
Limehouse, Mile End Old Town, and St. George's-in-the-East. The 
Battersea order was not opposed. 

Mr. Sbiress Will, Q.C., and Mr. John M. Stone appeared for St. George's- 
in-the-East ; Mr. Claude Baggallay, Q.C., and Mr. Lambert for Mile Eud 
Old Town ; and Mr. Worsley Taylor, Q.C., and Mr. Ackworth for Lime- 
house. All three orders were opposed by the County of London & Brush 
Provincial Electric Lighting Co., who were represented by Mr. Pember, 
Q.C., Mr. E. Moon, and Mr. Shaw. 

Mr. SHIRESS WILL for the St. George’s-in-the-East order, said the 
Joints were substantially the same in all three cases. These places, in 
conjunction with Whitechapel, were about to be made into one munici- 
pality, under the Government, of London Act of last year. Whitechapel 
already had the electric supply in its own hands, and the other three local 
bodies applied to join so that the supply should be in the hands of the 
new municipality. There was at present a company, the County of 
London & Brush Provincial Co., authorised to supply within the area, 
who were opposing the orders. But the fact was that that company had 
done nothing towards supplying any electricity under their order ; and 
shortly after the act forming the new municipality was passed a meeting 
of delegates from the four districts was held and it was determined to 
apply for provisional orders. In the result the Board of Trade made the 
orders which the Committee werenow asked to confirm. Thescheme was that 
the whole of the four undertakings shall become one undertaking and be in 
one hand. The works of the Whitechapel Vestry, which were sanctioned 
under a provisional order of 1892, were capable of being made sufficient 
for all four placee, and they were thus able to supply energy more cheaply 
and economically than if each district had been obliged to make a separate 
generating station. As to the position of the County of London Company they 
obtained a provisional orderin 1897, but nothing was done till 1899, when the 
local authority received notice that the company intended to proceed. They 
said this was because they had received obstruction from tbe lccal authority. 
But the reason was very different. The company had a generating atation 
in the north of London (at St. Luke's, Cerkenwell) and instead of putting 
in a generating station &t the East End they wished to supply from 
St. Luke's station. Last year they tried to obtain powera to lay mains 
from this generating station to the East End. That bill was rejected, and 
again this year they had introduced a bill for the same purpose and again 
failed. Their object was, by agreement with the Regent's Canal Co., 
to carry a main from St. Luke's down the banks of the canal to the 
edge of Mile End Old Town and so escape all parliamentary and 
local control. He ventured to submit that as a general principle where a 
local authority gave consent to a company obtaining powers to light the 
district, where that company did its duty Parliament would not be 
disposed to allow the local authority to compete. But in this case the 
company bad not done its duty—it had not laid a yard of mains or turned 
a spade of earth, and had not spent any capital at all. The policy of the 
electric lighting acta was to enable the local authority within some limited 
period to purchase the undertakings of the companies ; but in this case the 
authority would only be able to buy the mains and lines and posts in their 
own district, and would have no power to purchase the generating station 
at St. Luke's. 

Mr. HORATIO THOMPSON, vestry clerk of St. George’s-in-the-East, 
eaid the parish had a population of 47,500, and an area of 244 acres, а 
considerable portion being occupied by the London Docks. In 1896 they were 
approached by the County of London Company, and gave their consent to 
the company’s applying for a provisional order, but the first notice of their 
intention to commence work was in September, 1899, two years after their 
powers commenced. 

Mr. W. C. PARSONS TAPPER, resident electrical engineer of the 
Whitechapel District Electrical Department, said Whitechapel had got a 
provisional order of their own, and had supplied electricity for about six 
months. The demand was rapidly increasing, and they were already 
extending their worke. These works were capable of extension, and if 
necessary, when the new borough was formed, they could put another 
station at the river side. There was a growing demand for motive power. 
The average price for current was dd. per unit, both for lighting and 
power; but during the six summer months they charged at the rate of 
ld. per unit. They bad already laid 7 miles of mains at Whitechapel. 
The installation was made with a view of supplying Whitechapel only, 
but they had a large area on the present eite for extensions, Their system 
was the low-pressure direct-current. By this syetem there was a consider- 
able loss in transmission in large areas. 

Mr. PEMBER, in reply to the Chairman, said the aversge charge per 
unit of the County of London Company was 4d. or 44d. ; it, in fact, 
varied from 7d. down to 3d. 

The CHAIRMAN suggested that if necessary the promoters could by 
consent erect further works on the river. 

Mr. PEMBER said in that case they would be liable to actions for 
nuisance. 

Mr. BAGGALLAY remarked that in all cases of provisional orders for 
supplying electricity provision was inserted that the undertaking should 
not be exonerated from any action or proceediugs for nuisance. That provi- 
sion was in each of the orders and in the general act of last year. 

Mr. MOON said the orders bad it, but the acts had not. If they got 
compulsory powers by an act they would only be liable if their works were 
carried on negligently. That was the distinction which had been made, 
following the report of the Joint Committee of both Houses. 

Major CARDEW said having regard to the formation of the new 
borough he considered Stepney would make a very fair area for an 
electric supply and it ought to be successful Не had inspected 
the works at Whitechapel, They had a very considerable area on 


which they bad started the construction of a station which could be 
extended to contain 15,000 H.P., which would serve for a time the whole 
district. As soon as that station was full up they could secure another 
site by the river, where they would be able to get ccal and cart away the 
dust with greater facility and get water for condensation. For the kind of 
motive power used in the district, he considered the continuous-current 
system which was given from the Whitechapel station would be more 
suitable than the alternating current from the Clerkenwell station. He 
agreed that up toemoderate limits the larger the station and the more 
business you could do from it, the cheaper would be the rate at which you 
could supply electric current. 

This was all the evidence for the promoters of the St. George's order, 
and the Committee agreed to reserve their decision and to hear the 
opposition at the end of the promoters’ case for the three orders, which 
must stand or fall together. 

Mr. MILLNER JUTSUM, vestry clerk of Mile Ead Old Town, examined 
by Mr. Claude Baggallay, for Mile End, said the City of London Company 
had asked the consent of the Vestry to the provisional order, but that 
consent had been refused. 

Mr. J. M. KNIGHT, surveyor and engineer, stated that in the 
negotiations with the company in 1897 it was distinctly contemplated 
that the generating station should be in the district they propused to supply. 

Mr. BAGGALLAY said if the company had intended in 1897 to supply 
electricity from St. Luke's station that should have been put into their 
order. It was not unfair that the local authorities should seek to supply 
themselves, because the company had never done a stroke of work in the 
district, and if there should be competition it would be because the com- 
pany with their eyes open came in and established works in competition 
with the local authority. m 

Mr. S. G. RATCLIFFE, clerk to the Limehouse Board of Works 
(speaking to the Limehouse order), said the Board.were strongly in favour 
of the order promoted. 

Mr. C. P. SPARKES, cbief engineer of the County of London Company, 
in support of the company's petition, detailed!the steps the company had 
taken to get & main into the district. In consequence of the opposition of 
the local authorities they had arranged to carry it along the Regent's 
canal. Tho provision they had made would be sufficient to supply in the 
first instance 500kw. and at a later period 1,500kw., which was amply 
sufficient for the immediate wante of the district. They had capacity 
for the needs of the district at their City-road station, which was very 
favourably situated. Their price began at 74d. and went down to 3d. for 
lighting, and for power purposes 24d. per unit. If they could secure a 
considerable demand for power, they could reduce very largely the cost of 
current for lighting. Their rates compared favourably with those in the 
London district. The lowest rate in London at present was 24d., but at 
Manchester and Edinburgh, where there was a large demand for current 
for power, the price had been reduced to 11d. 

Mr. SYDNEY MORSE gave the history of the company and its various 
orders. The reason the company had never supplied in the East End 
district was that they desired to save the expense of providing a generatiog 
station, and the local authorities had declined to allow them to put a main 
from St. Luke's to the East, End. 

Mr. MOON then addressed the Committee, contending that unless the 
company could be proved to have neglected its duty, Parliament should 
not allow the competition of a local authority. Within four months the 
company could supply the district. They had their plans sanctioned, and 
had spare capacity at their generating station. 

The CHAIRMAN aaid the Committee would confirm all the orders. The 
preamble of the bill was then considered and agreed to, and the bill was 
ordered to be reported. 


EAST HAM TRAMWAYS BILL. 


On June 29 the Select Committee of the House of Lords, presided over 
by the Duke of Northumberland, commenced consideration of the bill to 
confirm the provisional order obtained by the East Ham District Council 
with regard to tramways. 

Mr. HUTCHINSON eaid the bill would enable the Fast Ham Council to 
construct certain tramways within their district. The only opposition 
arose from the Great Eastern Railway Co. with regard to the crossing of 
their line on the level by the tramways, which were to be worked by 
electricity. The railway company alleged that the crossing would be 
attended with serious danger to the safe workiog of their line, and asked 
that it should not be allowed. The Council, on the contrary, held that there 
was no danger in the croasing, and that it should be allowed. 

Mr. CAMPRELL, engineer and surveyor to the Council, gave evidence as 
to the great need for this line. With regard to the level crossing he 
pointed out that the trains passed along that line at intervals of about two 
hours, and the Council held that if the present tramway was authorised 
the danger attaching to the crossing would not be added to. The trams 
would run about every 20 minutes, and both trams and trains would run 
at less frequent intervals as the district further developed. 

Mr. STEPHEN SELLON, consulting railway engineer tothe Council, drew 
a number of distinctions between this case and that of Hull. At Hull the 
crossing was over a line used for goods only, whereas here the line was 
used for passenger traffic. On a passenger line there was much more 
protection by signalling on the block system than on a goods line. At the 
East Ham croasing, therefore, the gates would be under the control of the 
signalman, and no tram would be able to enter them unless the signal was 
given that the line was clear. Then, whereas, at Hull there were some 260 
trains passing daily (that was a few trains magnified into 260 by shunting 
backwards and forwards), here there was no shunting, and only seven or 
eight trains daily. In Hull a three-minute service was talked of; bere it 
would be every 15 minutes or 20 minutes. Further, in the case of Hull, 
the line was double ; in the present case the line would be single. 
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Mr. GOODAY, the general manager of the Great Eastern Railway Co, 
said they objected to the crossing of their line by the tramway on the level. 
The district was rapidly developing, and the company might have to run a 

uarter-hour service and a service of night trains. For the reasons stated 
in the Hull case be held that the croesing was objectionable, and also 
because of the danger and interference with the regularity of the trains 
which it might involve. He agreed that there was more danger in irregular 
working of goods traffic, but it was more serious if accidents occurred on 
& passenger line. There was, he also agreed, more danger with a double 
than with a single line of trams. 

Mr. JOHN WILSON, engineer of the Great Eastern Railway Co., said a 
level crossing would always be a source of danger and trouble, especially 
when, as was likely in this case, the railway line would have to be doubled. 
From an engineering point of view, there was great difficulty in a light 
railway, as this was, crossing a heavy railway line, because you could not 
weld a 2510. rail up to an 8510, rail. It would be impracticable to cut a 
groove in the large rail to take the smaller rail. He objec'ed toa light 
rail, no matter what it was to carry, over a level crossing. 

Mr. HUTCHINSON, in avswer to the chairman, eaid the order provided 
that the level crossing should only be made with the sanction, in writing, 
of the Board of Trade. He would prefer to have the provision as to the 
sanction of the Board of Trade struck out. 

The Committee eventuelly passed the order as it stood, with the Board 
of Trade provision. 


HAMILTON, MOTHERWELL, AND WISHAW 
TRAMWAYS BILL. 


This bill was heard before the Select Committee of the House of Lords, 
presided over by Lord Ribblesdale, on June 22. The promoters of the 
bill are the British Thomson-Houston Co. The only opponents were the 
m PENAT companies in the district —the Caledonian and the North 

ritis 

Mr. BALFOUR BROWNE, Q.C., for the promoters, said the tramways 
commenced at Blantyre, passing through Hamilton and Motherwell to the 
centre of Wishaw. The length of line was 84 miles—5} double and 
34 single line. The tramway would be worked by electricity on the over- 
head system. The district was a poplous one, and there were from end 
to end of the line collieries and manufactories. A branch to Larkhall had 
been originally proposed but had been withdrawn, as in all probability this 
would be provided by the Caledonian Railway. They were now asking 
only for the main line from Blantyre to Wishaw, and this application was 
supported by all the local authorities, the traders, and the employera of 
labour in the district. It had been proved in Glasgow that by the 
facilities given by the tramways the population bad been carried 171 times 
in the year—a total of 120,000,000 people— more than was carried yearly 
by all the railways in Scotland and Ireland. The reason for the railway 
companies' opposition was simply competition, but competition was really 
& reason for passing a rival railway and not a reason for rejecting it. 

Local evidence having been given at considerable length, 

The CHAIRMAN said they had had a great deal of evidence to show 
that the tramway would perform services whjch they could hardly expect 
the Caledonian Railway to perform. : 

Mr. JAMES STUART, C.E., eaid his estimate of the cost was £102 820, 
exclusive of the electrical equipment. The gauge would be Aft. 8hin., 
which was the same as in Glasgow. They had agreed to pay to the 
Hamilton Corporation £11,500 for the purposs of street improvements. 

Mr. R. W. HOGARTH (Messrs. Mathew Buchan & Hogarth) said 
there were no engineering difficulties. He considered the promoters' 
estimate was sufficient to admit of the constructional work being carried 
out in a thorough substantial manner in accordance with the best modera 
practice. The estimate for the electrical equipment was £85,000, which 
included the generating station, the overhead equipment, and the rolling 
stock. He had allowed for 20 motor cars, and a number of trail cars, which 
were attached at certain hours of the day only. 

Mr. A. R. MONKS, managing director of the British Thomson-Houston 
C»., gave evidence as to the financial capacity of the company. 

In support of the petition of the Caledonian Railway Co. Mr. PATRICK, 
general manager, said he did not know any district more fully developed 
by railways. The Caledonian Company was promoting a loop-line joining 
the Hamilton and Motherwell branch to their ma'n line near Flemington, 
which would enable passengers from Blantyre to get to Hamilton, 
Motherwell, and Wishaw directly. They had had no application for extra 
trains, and no complaints asto the efficiency of their service. The prop sed 
line was called a tramway, but it was a competing railway made on the 
public road—a condition which would give the promoters a tremendous 
advantage. The promoters were entirely fore'ga to the district, whilst the 
Caledonian had for many years contributed to the local taxation. They 
would, in his opinion, lose their money and do the Ca'edonian Company 
damage at the same time. 

Local evidence was given to show that there was no popular demand 
for the scheme, and that there was not sufficient traffic to justify the 
construction of tbe tramway. After hearing counsel, 

The CHAIRMAN intimated that the Committee were of opinion that 
the preamble was proved. The clauses having been adjusted the bill was 
ordered to be reported. | 


LINCOLN CORPORATION TRAMWAYS BILL. 


The bill of the Lincoln Corporation to construct additional tramways 
came as an unopposed measure on Monday before Mr. J. W. Lowther, the 
chairman of Ways and Means, at the House of Commons. The preamble 
having been proved, the bill was ordered to proceed to third reading. 
The bill has already passed through all its stages in the House of Lorda. 


WESTON-SUPER-MARE TRAMWAYS BILL. 


On Friday last the Select Committee of the House of Commons, presided 
over by Mr. de Tatton Egerton, gave their decision on the last bill con- 
firming the provisional order granted by the Board of Trade to the Weston- 
super-Mare and District Electric Supply Co. (Ltd.) for the construction of 
electric tramways at Weston on the overhead trolley system. The 
Commercial Cable Co. strongly opposed the bill, contending that, as the 
delicate telegraph instrumenta at their cable station at Weston would be 
disturbed by electric leakage currents from the tramway, the tramway 
company should be obliged to bear any expense incurred in remedying 
such disturbance. 

The CHAIRMAN said: The Committee has taken time to consider the 
question raised because it is one of grave importance. The question arose 
as to whether a precedent ought to be established either for or against the 
report of the Joint Committee of 1893 in connection with the working 
of tramways. The Committee have decided to pass the preamble of the 
bill subject to the insertion of & clause as follows :— 

** This Act shall not be construed so as to prejudice or interfere with 
* ару rights which the Commercial Cable Co. may by any court of 
„law having jurisdiction on the matter be held to possess under the 
** common law, either statute or otherwise, in regard to the uninter- 
*! rupted user or enjoyment of their submarine telegraph cable now 
“ running under the Bristol Channel to Weston, provided always that 
* the recommendations in the report of the Committee of 1893 in 
** respect to telephone companies’ lines be carried out so far as they are 
„applicable to submarine telegraph cables.” 

In reply to Mr. Balfour Browne, Q.C., for the tramways company, the 
CHAIRMAN aaid: The Committee felt that they could not create a 
precedent either for or against the cable company, or alter or vary in апу 
shape the 1893 report, and yet they felt that if they passed the preamble 
of this provisional order without any reference whatever the cable company 
in avy action that might be taken would be seriously prejudiced by not 
having something recorded that contained the viewa of the Committea, 
therefore the Committee drafted the above clause. They wished to leave 
the cable company in the possession of every right which they now 

„aud it was not for the Committee to say whether they cane 
within or without the provisions of the clause of 1893. 

Mr. BALFOUR BROWNE : If they do come within you want the report 
to stand ?— Yes. 

Mr. BALFOUR BROWNE said the promoters accepted the clause 
suggested by the Committee. 

The CHAIRMAN said the only alteration the Committee desired was 
to strike out, the reference to the report of the Joint Committee. 

Mr. BALFOUR BROWNE thought the alteration was important, as 
otherwise & court of law might say the whole report was thrown at it. 

The CHAIRMAN said the Committee could not say whether the Com- 
mercial Company were or were not under the provisions of the recom- 
mendations of the Committee of 1893. They therefore desired, in the 
event of litigation, that the tramway company should not be able to 
plead statutory powers. The Committee proposed to embody in their 
report to the House the following :— 

“In tho course of the proceedings the attention of the Committee 
„was called to the position of cable companies in relation to other 
“electric undertakings, and it was sought to affirm that they were 
under the provisions of the model clause based on the report of the 
* Joint Committee of the House of Lords and the House of Commons 
“on Electric Powers (Protective Clauses) issued in July, 1893. Tha 
“Committee declined to give a decision upon a point involving such 
* great national interests, and recommend that it should, with 
„other matters involving electrical interests, be again considered 
* by a similarly constituted Committee as has already adjudicated on 
“the subject.“ 

The clause suggested by the Committee for the protection of the legal 
rights of the Commercial Cable Co. was, with the omission of the reference 
to the report of the Joint Committee on Electric Powers, added to th: 
bill, which was ordered to be reported as amended. 


WARRINGTON TRAMWAYS BILL. 


The bill to confirm the order obtained by the Corporation of Warrington 
with reference to tramways came before the Select Committee of the House 
of Lords, of which the Duke of Northumberland is chairman, on Tuesday. 

Mr. RAM said the object of the order was to enable the Corporation to 
construct tramways to be worked electrically. Of Jate much had been done 
in the borough in the way of street widening to render feasible a system of 
tramways. Several attempts had already been made to establish tramways, 
but without success, and the Corporation, therefore, were decided to move. 
Tramway No. 10 was the most important section, and at one place it 
crossed on the level of the line of the London & North Western Railway Co. 
That company objected to the crossing, alleging that it would be a 
constant source of danger, most prejudicial to the working of the traffic 
on the railway, and that the tramway was unnecessary, aud not required 
in the public interest. | 

Major CARDEW (Messrs. Preece and Cardew) said the original scheme 
had been modified by the Board of Trade, particularly as regarded tramway 
No. 10. The board required, as a condition of power being taken, to 
construct a crossing on the level that their consent ia writing should be 
first obtained. Speaking from past experience he said it would be perfectly 
practicable to carry out the promoters’ intention in crossing the railway 
and working the proposed traffic. They did not expect to be able to run a 
quick service of trams, and they would undertake to pass the crossing at a 
walking pace. 

Other evidence having been called for the bill, 

Mr. MOON, on behalf of the London & North Western Company, said it 
could not be contended that the crossing of à railway on the level by an 
electric tramway could be unaccompanied by danger to the public. If the 


THE ELECTRICIAN, JULY 6, 1900. 


415 


bill were carried the traffic would increase, and so the danger would be 
intensified. If the Committee thought the tram should pass the railway 
at all he submitted it should be by a bridge, the whole cost of which should 
rest on the promoters. 

Eventually the Committee passed the preamble, allowing tramway 
No. 10 as proposed, but adding a proviso that if the Board of Trade should 
ATE н bridge to be made the Corporation of Warrington should contribute 

e cost, 


SOUTHAMPTON TRAMWAYS BILL. 


` On Monday, the Select Committee of the House of Lorde, of which the 
Duke of Northumberland is chairman, considered the bill to confirm the 
tramways provisional order granted to the Corporation of Southampton. 

Mr. G. M. FREEMAN said this was an order authorising the Corpora- 
tion of Southampton to construct additional tramways in tbe borough. 
By a local act of 1897 the Corporation were empowered to acquire tram- 
ways which had been previously in the hands of a private company, and to 
work them by mechanical power, and to spend £30,000 on the undertaking, 
including purchase ; and having acquired the undertaking, they determined 
to equip it electrically on the overhead trolley system. They found it 
would be essential to extend the lines considerably. They obtained the 
consent of the Board of Trade to a large scheme, which had been approved 
by everyone except Messrs. Smith, a firm of drapers, who objected toa 
small portion of line. Messrs. Smith notified their objection to the 
Corporation, who decided not to work the line. Notwithstanding this, the 
petitioners had thought fit to commence an action in Chancery in regard 
to this piece of line and to pile up costs. 

Eventually the Committee passed the preamble of the bill, an arrangement 
being come to with the petitioners. 


GARSTON TRAMWAYS BILL. 


Oa Tuesday the Duke of Northumberland’s Committee of the House of 
Lords considered a bill confirming the provis onal order granted to the 
Garston and District Tramways Co. (Ltd.). 

Mr. WEDDERBURN, Q.C., for the company, said Garston was a 
residential suburb of Liverpool, and was a place of considerable com- 
mercial importance, having large docks and a large population. The 
original order for a tramway was promoted by a company, and it was 
opposed at first by the Garston District, Council with & view to obtaining 
terms. Eventually an agreement was come to, under which the company, 
having obtained powers, were to construct a tramway ; the company 
were then to sel the tramway to the Council, the price to be paid 
at the end of 21 years, the object being that the Council should not 
now have to raise money, which would not suit them ; then, the company 
having sold, the Council were to lease the tramway to the company for 
21 years, the company paying the Council £300 a year by way of rent. 
The result was that the Council need not borrow now. The £300 was 
iutended partly as a contribution to the Council to enable them to meet 
the increased cost of keeping up the sides of roads which would result from 
the trams running along those roads. There was only one opponent, the 
Lancashire County Council, and they did not oppose» the preamble but 
only sought to obtain certain clauses. The tram ran on a main road, and 
the District Council, having taken over powers from the County Council as 
road anthority, received from the County Council a contribution in reepect 
of the up-keep of that road. The County Council said that while the 
District Council was receiving this rent from the company, partly for 
the upkeep of the road, and the extra expense which would be caused by 
the trams, under the agreement they might spend the rent on anything 
they liked – there was no guarantee that they would spend it on the road. 
They therefore suggested that they should be given the £3(0, or such 
portion of it as would represent the increased cost of maintenance of the 
road due to the tramways. He urged, however, that the County Council 
had no /ocus. | 

Mr. FORBES LANKESTER, for the County Council, eaid the cost of 
the ordinary repairs and maintenance of a main road, whether the main 
road was vested in the County Council or in the local council, fell on the 
County Council, and it seemed therefore absolutely unarguable that if the 
County Council bad to bear the extra cost, which it was admitted was 
incurred in the maintenance of these roads in consequence of the tramway, 
the District Council should not be able to object. 

The Committee admitted the locus of the County Council. 

Mr. FORBES LANKESTER said he would admit the preamble of the bill. 

Mr. LESLIE said the trams would run for about 2 miles through а 
p»pulous district, and that they bad met with no opposition. 

The Committee agreed to insert a clause to the effect that the amount 
which the County Council would, after the tramways were constructed, 
have to pay to the District Council should be reduced by £300 per annum 
for 21 years, that being the sum which tbe District Council under their 
agreement would receive from the company. 


SOUTH-BASTERN METROPOLITAN TRAMWAYS BILL. 


This bill, which authorises the conversion of the existing horse-tramway 
hetween Greenwich and Catford into electric lines to be worked on either 
the electric surface contact or electric trolley system, and which has 
already passed the House of Commons, was to have been considered 
yesterday by the Committee of the House of Lords, presided over by 
Lord Rosse, but it transpired that the opposition of the London County 
Council, asking for a veto on the system to be adopted, had been with- 
drawn, but on what terms was not stated. The bill, therefore, becomes 
au unopposed one, and will go before the Earl of Morley's Committee in 
the usual course, 


THB SOUTH STAFFORDSHIRE TRAMWAYS BILL. 

This bill, which has already passed through the House of Lords, was 
considered by the Unopposed Bill Committee of the House of Commons on 
Wednesday. The bill authorises the South Staffordshire Tramways Co. to 
sell and transfer portions of their undertakings to local authorities, to 
confirm a lease of their undertaking to the South Staffordshire Tramways 
(Lessee) Co., to re-arrange their capital, and for other purposes. The 
preamble baving been formally proved, the bill was ordered to be reported 
for third reading. 


SOUTH LANCASHIRE TRAMWAY BILL. 
The protective clauses inserted in this bill at the instance of the local 
authorities, and which were excised in the House of Lords, have been 
re-inserted. Consequently the bill will now be treated as practically 


unopposed. 


VALE OF RHEIDOL LIGHT RAILWAY BILL. 


This bill, which seeks, inter alia, powers to alter the system of traction 
from steam to electric on the railway, came as an unopposed measure before 
Lord Morley's Committee at the House of Lords on Monday, and was ordered 
for third reading. 


ELECTRICITY AND POTATO CULTIVATION. 


In the House of Commons on Tuesday, Mr. AUSTIN asked if the 
attention of the Vice-President of the Board of Agriculture and Technical 
Instruction for Ireland had been directed to а series of experiments made 
by Mr. O'Sullivan, of Athea, Limerick, with a view of improving the 
present method of potato growing ; whether he was aware that under this 
new system an increase of 80 per cent. in the crop was shown ; and would 
the Department cause inquiries to be made into the matter. 

Mr. PLUNKETT said his attention had been called to the experiments 
referred to, and he gathered that Mr. O'Sullivan attributed the extra- 
ordinary increase in his potato crop to the action of electricity introduced 
through lightning conductora and distributed through the crop by meaus 
of wires. As both the parish priest of Athea and the county surveyor of 
Limerick are satisfied both as to the effect and the cause of this remarkable 
phenomenon, he (Mr. Plunkett) had arranged to have inquiries made by 
the Land Commission on behalf of his Department. | 


LEGAL INTELLIGENCE. 


erm cc errat ra 


Corporation of Hyde v. Oldham, Ashton & Hyde Electric 
Tramway (Ltd.), British Electric Traction (Pioneer) Co. 
(Ltd.), British Thomson-Houston Oo. (Ltd), and British 
Insulated Wire Co. (Ltd ). 


This case came before the Court of Appeal, composed of Lords Justices 
A. L. Smith, Vaughan Williams, and Romer, on Wednesday and Thursday 
on the appeal of the defendants from the judgment of Mr. Justice 
Grantham dated July 3, 1893. (The case was reported in The Electrician 
of July 7, 1899.) Plaintiffs in the action claimed an injunction restraining 
defendants from breaking open the footways in certain main thoroughfares 
of tbe borough of Hyde and laying thereunder electric cables for the 
purpose of working tramways which the defendants had constructed. 
The plaiatiffs also claimed damages. Mr. Justice Grantham granted the 
injunction as claimed and awarded plaintiffs £10) damages, and from this 
deci-ion the defendants now appealed. 

Mr. Cripps, Q.C., and Mr. Bartley Dennis appeared in support of the 
appeal, and Mr. Macmorran, Q.C., and Mr. Sutton opposed it. 

It appeared from the statement of Mr. Cripps that by the Tramways 
Ordera Confirmation (No. 2) Act of 1896, Oldham, Ashton-under-Lyne and 
Hyde District, the British Electric Traction (Pioneer) Co. were authorised 
to construct the tramways in question, and the Oldham, Ashton & Hyde 
Electric Tramway (Ltd.) were their successors, the other defendants 
being the contractors employed to do the work. The plan for the con- 
struction of the tram ways authorised by the Board of Trade under sec. 24 
of the Act of 1896 involved the laying down of cables or feeders under the 
footwaya of the streets traversed. Disconnecting stations were authorise 1 
to be erected on the curb of the pavement at intervals of between 
a quarter and half a mile by means of which electric current might 
be disconnected from any section of the overhead wire. In July, 
1892, plaintiffs received notice from defendants of their intention to open 
the ground of the streets along which the tramway was to pasa for the 
purpose of laying the electric supply mains, &c. Defendants had under- 
taken to pay £510 towards the cost of widening certain streets, but 
plaintiffs declined to allow feeders to be laid under the footway unless 
defendants agreed to pay a further £500 towards widening the streets. 
Defendants, however, declined to pay avy more, and claimed to be entitled 
to lay the feeders under the footways without the plaintiffs consent 
by virtue of sec. 3 and sec. 25 of the Tramways Act, 1870, and their 
provisional order. 

Lord Justice SMITH: The Mayor of Hyde said, “You can only put 
your wires under the roadway," and you say you сал put them under tha 
roadway plus the footway ! 

Мг. CRIPPS: Yes. The Corporation of Hyde said We do not want 
to raise any question about that if you pay us another £500." І вау we 
have a legal right to do it. I also say that if we did it wrongfully the 
plaintiffs are not, entitled to an injunction, and that there ought to be no 
damages, Those are the two points I have to argue. ‘Phe contention of 


416 


THE ELECTRICIAN, JULY 6, 1900. 


defendants in the Court below was that the term “road” mentioned in 
sec. 3 of the Act of 1870 was not limited to the carriageway, having regard 
to the defendants’ second provisional order, which incorporated the 
Tramways Act of 1870. What the defendants did was to put certain 
pillars or posts, which were necessary to carry out the obligation of working 
the tramway imposed by the Board of Trade on the footway. That the 
defendants were entitled to do. But the defendants had to connect their 
wires with these posts, which was an essential part of their system, and 
therefore to a certain extent they had undoubtedly to carry their wires 
under tlie footways, as otherwise they could not have connected them with 
the posts. There is no contest on the point that in order to have an 
overhead system you have to have underground feeders. 

Lord Justice ROMER: Yes; but there is no reason why these under- 
ground feeders should not be in the roadway. 

Mr. MACMORRAN said that the posts were on the kerb, and to that 
the plaintiffs did not object; but they did object to the cables running 
under the footway, as it was constantly necessary for the defendants to 
take up the footway for the purpose of repairing them. The plaintiffs 
did not object to the feeders being under the roadway, but they said there 
was no reason why there should be underground wires under tbe footway 
at all. 

Mr. CRIPPS: What is really the case here is that the Board of Trade 
have made these underground feeders an essential part of the defendants’ 
system of пеш 

Lord Justice SMITH : Not necessarily under the footpath. 

Mr. CRIPPS: But you must go under the footpath to & certain extent 
in order to get at the posts. Of course, my learned friend can say, 
“You must show power to do it," and my case is that having regard to 
the requirements of the Board of Trade and the posts with which the 
underground feeders must be connected, being on the footway, we cannot 
avoid the footway altogether in laying down these feeder wires for the 
overhead electric wire system in connection with tramway electric traction. 
The House of Lords had laid it down that the sub-soil was not vested in 
the local authority and was not a portion of the Corporation property. 
The defendants had as much right to put feeders there as the plaintiffs 
had the right to put gas pipes. The plaintiffs were not trespaesers as the 
soil was not the plaintiffs, The plaintiffs were, therefore, not entitled to a 
mandatory injunction. 

Mr. DENNIS, on the same side, submitted that if the injunction were 
granted it would be to the injury of the plaintiffs. Admitting the 
defendants were wrong and had to alter their system and put up overhead 
wires, that would be an eyesore to the public and an injury to the plaintiff. 
Were the plaintiffs and the public to be injured simply because the 
former might have a bare legal right ? 

Lord Justice SMITH : It is for the plaintiffs to judge of that. 

Mr. DENNIS : It is for the Court to consider what the effect of granting 
an injunction would be. He submitted, in any case, that the circumstances 
here were not such as to warrant an injunction being granted. 

Without calling upon counsel for the respondents, Lord Justice Smith, 
in giving judgment, after stating the facts, said the real point in the 
dispute was this: Could the tramway company justify breaking up the 
footway and putting in an electric feeder along the footway, under the 
Tramway Act of 1870 and the Order in Council ? Mr. Justice Grantham 
had found they could not, and he (Lord Justice Smith) thought he was 
right in his finding. The Tramway Act of 1870 only applied to laying down 
tram lines in roadways. He could not see that it had any application to 
laying down electric feeders under the footpath. Then the defendants 
justified their conduct under the order in Council ; one paragraph in 
particular of that order was relied upon by defendants as giving them 
power to Jay under the footway electric feeders or cables along and under- 
neath the footways of the borough.--Did it? The paragraph stated that 
under the provisions of this order the promoters might place and maintain 
on any street or road in which any of the tramways might be laid such 
ра and overhead wires as might be necessary for working such tramways. 

hat was the meaning there? Was that authority to lay down a cable or 
electric feeder underneath the soil, or was it power to lay down something 
overhead and above the soil? He could not read it as meaning anything 
other than such poste and “ overhead electric wires." He could not find 
any justification in the order in Council for what the defendants bad done, or 
in the Tramway Act of 1870, against the will of the plaintiffs. He thought 
that Mr. Justice Grantham was right in granting a mandatory injunction 
because the evidence showed that, in spite of tbe objection of the plaintiffe, 
the defendants went on and persisted in laying down the cable under the 
footway. He thought that Mr. Justice Grantham's decision must be 
affirmed. 

The other Lords Justices concurred, and the appeal was accordingly 
dismissed, with costs. 

(Mr. Justice Romer during his remarks agreeing with the other Lords 
Justices read out a modification of the injunction which was accepted by 
the parties, it being stated by Mr. Cripps that the modification ordered by 
the Court of Appeal gave him hope that the parties would now be able to 
come to terms.—Eb. E.] 


Berry, Harrison & Oo. v. Lockwood. 

This case was heard in the High Court by Mr. Justice Bruce and a jury 
on Friday last. 

Mr. FRANK DUDD, Q.C., said the action was brought to recover £172, 
balance of an account for work done at the Garrick Theatre. The 
defendant was lessee of the theatre, and in December, 1899, he was about 
to produce “ Puss in Boots.” In one of the scenes a good deal of electric 
lighting was required, and plaintiffs carried out the work and put in the 
necessary fittings. In doing the work the requirements of the County 
Council, the Charing Croes and Strand Electricity Supply Corporation, 
and the insurance company had all to be complied with, The work was 
essential to the proper production of the scene and to the play. The 


defence was that the charges were excessive, but owing to defendants 
frequently requiring the stage for rehearsals and interfering with the work 
the charges were naturally increased. For materials and fittings the 
plaintiffs had not, in fact, charged the full list prices. Another defence 
was that defendant was only managing director of the Theatrical Produc- 
tion Syndicate (Ltd.), of which plaintiffs never heard until after the work 
was done. While the work was being done plaintiffs asked for a cheque 
on account and received one from defendant for £40. "The full account of 
£212 was afterwards rendered and the balance was now sued for. 

Mr. ERNEST L. BERRY corroborated counsel's statement. 

In the result the jury found for plaintiffa for the amount claimed, and 
judgment was entered accordingly with costa. 


A. Shanks & Son (Ltd.) v. Globe Electrical Оо. (Ltd.). 


This action was heard by Mr. Justice Grantham and a special jury on 
Monday and Tuesday (July 2and 3). Mr. Scott Fox, Q.C., for the plaintiffs, 
said the action was brought to recover £120 ona bill of exchange of which the 
plaintiffu were drawera and holdera, and which had been drawn upon and 
accepted by defendants, the Globe Electrical C»., London, with whom were 
joined the London & District Bank (Ltd.), as the plaintiffs alleged they 
were the same people. The real issue the jury would have to try was as 
to the constitution and reality of the Globe Electrical Co., because there 


,was no dispute that plaintiffs had supplied a considerable quantity of 


machinery, value over £400, of which about £300 had been paid, leaving 
£120 due, for which tbis bill was given. He did not think it would be 
denied that the Globe Company had contracted to pay. The question was, 
who were they? Plaintiffs said they were the London & District Bauk. 

Mr. FOOTE, Q.C., for the defence, called evidence to prove that the 
London & District Bank had no connection with the Globe Electrical 
Co., but, on the contrary, had lost about £1,000 money lent to the man 
(Inrig) who traded under that style. The jury found for the defendant 
bank and judgment was given accordingly, with costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


acceso i ren 


Asylum Lighting.—4A report by the Visiting committee of the 
Kidderminster Guardians in favour of the introduction of electric 
lighting at the asylum has been referred back. 


Birstall.—The Council have been notified by the North British 
Electric Supply Co. of intention to apply for a provisional order. 

Bolton.— Apparently the Corporation cannot appreciate a good 
servant until he is about to leave them. It is stated that the borough 
electrical and tramway engineer (Mr. Arthur Ellis), who was recently 
appointed electric tramway engineer at Cardiff and who proposes 
to take up his new appointment on Sept. 1, has now been offered 
an increase in salary of £150 per annum, in order to induce him to 
remain at Bolton ; but Mr. Ellis points out that, having entered into 
an undertaking with the iff Corporation, he cannot now 
honourably withdraw. 

Blackpool —An expenditure of £9,300 on new electric tramcars 
has been decided upon. 


Bradford.—The Electricity committee recommend the Corpora- 
tion to apply for sanction to a further loan of £140,000 for extensions 
to the Canal.road distributing station, for laying down additional 
mains, and for the егес tion of a new generating station. 


Carnarvon.—The Council have referred a Project for the erection 
of electricity works and for the construction of a light (electric) rail- 
way to a committee for consideration. 


Cheltenham.— An inquiry was held on Friday into the applica- 
tion of the Corporation to borrow, among other sums, £20,100 for 
electric lighting extensions. The loan will be applied as follows: 
Extension of mains and new sub-stations, £914; street lighting, 
£2,530 ; house services (meters and fuse boxes), £365 ; cable boxes 
and labour, £165 ; transformers (ten 50kw.), £1,300 ; contingencies, 
£710; and alteration of voltage from 100 to 200 (already done), 
£2,100. Previous loans amounted to £101,952, of which £93,000 
has actually been spent. The borough electrical engineer 
(Mr. Hamilton Kilgour), in support of the application, eaid the works 
were started in 1895, and in January last were supplying current 
to the equivalent of 22,650 8 c.p. lamps. At present there were 
24,200 lamps connected, and in addition 212 arcs and 16 incan- 
descents were used for street lighting. For the year ended March 
the trading profit was about £3,320. He said the change of voltage 
had involved the free supply of something like 5,600 new lamps, the 
supplanted ones being practically valueless. The change, however, 
had considerably increased the value of the undertaking. The 
result of the contemplated extensions would, he believed, be to raise 
the top load next Christmas to about 700kw., against a present 
top load of 300kw. Some of the new machinery was necessary 
in view of the expected demands for the proposed electric tram- 
way to Cleeve Hill. The total length of the existing cables waa 
between 60 miles and 70 miles, and there was a reasonable expectation 
of demands for the light coming in which would justify the exten- 
sions contemplated. Of the 10 new sub-stations three had alread 
been erected ; the sites for the others had not been definitely fixe 
There was no opposition, 
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City of London.—The Streets committee has been authorised to 
remove all derelict and unidentified wires in the city, under the 
London Overhead Wires Act (1891) and the City Laws (1892). 


Clewer (Windsor)—' The Windsor Electrical Installation Co. 
have notified their intention to apply for a provisional order. 


Croydon.— An extension of the arc lighting along the whole of the 
tramway route, from Norbury to South Norwood High-street, and 
to the Lower Addiscombe-road terminus, at an estimated cost of 
£3,360, has been sanctioned. 


Derby.—The Corporation, on Wednesday, decided to lay electric 
lighting mains to the infectious diseases hospital at a cost of £850. 
The Tramways committee were instructed to prepare a scheme of 
electric tramways for the borough, and to take steps to obtain the 
necessary parliamentary powers. 


Dover.—The Council propose to renew the electric lighting of the 
sea-front with festoons of incandescent lamps during the season. 
The terms of the Dover Electricity Supply Co., which is supplying 
current, are £45 for installation, maintenance, and removal, and £20 
weekly for the supply of current for 14 hours per week. Additional 
hours to be at the same rate. 


East Grinstead.—Mr. Robb, who recently submitted an electric 
lighting scheme for the town, has been asked to supply further details, 


Edinburgh.—At a sitting of the Electric Lighting committee, 
on Tuesday, it was decided to recommend the Council to accept a 
tender, amounting to over £3,000, for coal-conveying plant for the 
McDonald-road electricity station. The question of providing а 
condensing tower was referred to a sub-committee. 


Electric Driving for Printing Machines.— According to the 
printing trade journals a noticeable feature of the printing exposition 
and fair held recently at the Grand Central Palace, New York City, 
was the application of the electric motor to all classes of printing 
machines and apparatus. 

In the United States Government new printing offices at Washing- 
ton there will be installed 7,000 incandescent lamps, the whole of the 
building is to be ventilated by electrically-driven fans, 12 electric 
elevatora have been provided, and all the printing presses are to be 
тип by electricity, the larger.sized machines being provided with 
independent motors. Current will be generated from plant installed 
in the works. 


Electric Power Schemes in Australia — A company entitled 
the Victoria Light, Heat & Power Corporation has been formed for 
the purpose of supplying electric current for lighting, traction and 
power іп the suburbs of Melbourne within a 10-mile radius. It is 
estimated that a capital of £7,000,000 will be required for the under- 
taking. It is proposed to supply current for driving in factories in 
the metropolitan area. The tramway scheme includes a tunnel 
under the Yarra, to cost between £60,000 and £100,000, and the 
tramways are to be taken across the Williamstown railway line. 
The Williamstown Council has referred the matter to a committee. 


Electrical Enterprise in Italy.— Statistics issued in the Gazetta 
Uffictale (Rome) of June 8 give the total length of electric tramways 
in Italy on Jan. 1 last as 1,974 miles, distributed az follows :— 


Lombardy .................. 655 miles. | бїсйу........................... 65 miles. 
Piedmontt 561 „ A pus осваезе 39 5 
ЕШ аон: 278 „ Сатрапіа ..................... 38 „ 
Venice (Province) ......... 150 „ Other Provinces .. ......... 69 „ 
Tuscann gg. 125 „„ 


Fleetwood. Electric current is now available, and the esplanade 
was illuminated for the first time last evening by are lamps. 


Glasgow. In our last issue we gave a brief extract of the accounts 
of the Glasgow tramways department for the year to May 31. The 
revenue from the electric cars has been maintained at nearly 
14d. per car mile, the total receipts from the section for the year 
amounting to £53,711. 18s. 8d. The following figures show the 
operating expenses per car mile by horaes and by electricity :— 


POWOE (( 584. horse 0:92d., electric. 
Trame ost cox Celeb ue ven Doris OU: - Ss — 300d.  , 
Genes God.. O7 d. „ 
Maintenance ......... . ... ТЭИ. 3 - xs 164d. „ 


8824.6 5. „ 

Under the heading power for horse traction are ineluded cost of 
feeding, wages of stablemen, veterinary expenses, shoeing expenses, 
for electric iraction, wages in power station, coal, and other 
sundry expenses at the power station. In addition to this saving 
in expenditure there is a large increase in revenue from the electric 
cars, The balances from the horae and electric traction accounts 
(£125,243. 19s. 8d.) have been carried t» net revenue account. The 
tramways department borrowed during the year £345,000. 


Grantown (N.B.)—The Police Commissioners are divided on the 
electric lighting question, some members favour the erection of 
municipal works and others prefer that a company should come in. 
Reporta from Messrs. Lyon & Crosbie and Mr. Druitt Halpin were 
discussed at a special meeting of the Commissioners last week. 


Messrs. Crompton & Co. also offered to established electricity supply 
works at their own cost and risk. They would bear the apn of 
obtaining a provisional order and would supply current for lighting 
at 8d. per unit for the first hour and 5d. after. On a division the 
Commissioners were equally divided, and the chairman declining to 
give his casting vote, the matter remains in abeyance. 


Halifax.—The Corporation on Wednesday considered a recom- 
mendation to increase the salary of the electrical engineer from 
Oct. 1 next. Dr. W. Smith moved an amendment that the matter 
be referred back. Ald. Spencer strongly urged the Council to approve 
the proposed increase ; Mr. Street was well worth the money, and 
their electrical department required and must have a capable chief. 
Mr. J. W. Hartley pointed out that their engineer had turned a loss 
of £800 into a profit of £5,000. Comparing the ealaries paid by 
other towns of similar output, his salary was a low one. They drove 
a good man away in Mr. Wilmshurst, and now they were trying by. 
their policy of so-called economy to drive another away. The 
amendment was carried by 22 votes to 19. Another amendment, 
however, moved by Ald. Spencer, to delete all reference to an 
advance to £500 in twelve months, and to confirm the proposed 
advance to £400, was eventually carried by the mayor's casting vote. 


Heswall (Cheshire)— The Heswall Gas & Lighting Co. inténd 
to apply for a provisional electric lighting order for Heswall, 
Barnston, Pensby and Gayton. 


Hornsea. A special meeting of the Council will be held on 
16th inst. to consider particulars regarding the 5 to construet 
a light (electric) railway between Hornsea and Driffield, and also to 
establish electricity supply works for lighting and power in the 
town. Messrs Bennett and Ward-Thomas are consulting engineers 
for the scheme. 


Hornsey.—On Monday the Electricity committee reported that 
they had further considered the electric lighting question, and 
advised the Council to decline the offers received for a transfer of 
their provisional order. They recommended the Council, subject 
to modification of details, to carry out the scheme recently prepared 
by Mr. Robert Hammond, involving an expenditure of £73,350, to 


apply for the necessary borrowing powers, and to appoint 
Mr Hammond consulting engineer. The report was, after 
discussion, adopted. 


Hul].—A sub-committee has been appointed to report upon the 
advisability of reducing the price of electric current for power. 


Ilfracombe.—The question of transferring the Council’s electric 
lighting order to a company is under consideration by the General 
Purposes committee. 


Kirkcaldy.—The Council have considered the report of their 
consulting engineer (Prof. A. B. W. Kennedy) on the electric lighting 
and traction project. In connection with the tramway scheme, the 
report was remitted back to enable the committee to report upon the 
relative cost of alternative routes. 


Leamington.—Acting on the advice of the General Purposes 
committee, the Council Nave offered to purchase the undertaking of 
the Midland Electric Light & Power Co. for £17,000. The com- 
mittee obtained & report on the value of the undertaking from 
Mr. Horace Boot, of Tunbridge Wells. 


Light Railways.—The Bromsgrove Light Railway order has 
been submitted to the Board of Trade for confirmation. Objections 
by July 21. 

The chairman of the Tramwaya committee (Mr. Boyle) explained 
at the Corporation meeting on Wednesday the provisions of the. 
agreement made between the committee and the Manchester Tram- 
ways & Carriage Co. He said the main dee pe of the scheme was 
that they recoguisel at once, in view of the fact that they had had to 
face the reconstruction of the whole of the lines—a thing which. 
they had not anticipated at the time the committee was formed—and 
in view of the difficulty of getting materials, overhead equipment and 
cars, that they would not be able by thedate when the lease expired 
to take over the system and work it by electricity. The present 
propo:al was that they should makean agreement with the company 
whereby, before the expiration of the lease the committee should be 
at liberty to enter upon the work of reconstruction, and thus be able 
to take over the lines as they became ready. "That would mean that 
they would have electric traction on tome rontes at au earlier period 
than would otherwise be the case. The committee had guaranteed 
to the company up to May 31, 1902, the profits that had been made 
previously. If, after May 31, 1902, the committee were not ready to 
take over any lines, and if there should Ъз any sections still 
unequipped from that date the committee guaranteed that the 
company should be paid by mileage in respect of those lines they 
still worked. After discussion the agreement was approved. 

Messrs. Bennett & Ward-Thomas have notified the Carnarvon 
Council, on bebalf of a syndicate, that they propose to apply, under 
the Light Railways Act, for permission to construct a light (electric) 
railway from Carnarvon to Bethel, Ebenezer and Bethesda, with a 
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branch to Dinorwic. It is also proposed to construct a light railway 
from Carnarvon to Dines Dinlle. 

The Duke of Cambridge has intimated his intention to oppose the 
application of the British Electric Traction Co. for power to 
construct an electric tramway from Kingston Vale to Esher. The 
Surrey County Council and the Kingston Corporation, who have 
rival schemes, will also oppose. 

London County Council.—At Tuesday's weekly meeting it was 
agreed that the Council should exercise its right to require the 
London, Deptford & Greenwich Tramways Co. and the South London 
Tramways Co. to sell their undertakings to the Council. 

Electricity loans of £20,000 to Poplar, of £5,147 to Battersea, 
and of £6,935 to Islington were approved. SD GR has been 
made by the Strand District Board for a loan of £1,500 repayable 
on the annuity system within 10 years for the purchase of two 
motor vans for dirt collecting and street watering. The Finance 
committee recommended that the application be granted. Mr. SPOKES 
asked if there was any precedent for such a loan ?—Мт. Bruce said 
there was no precedent. The committee had reports from its officera 
оар а loan could properly be made. The recommendation was 
carried. 


Manchester.—The accounts of the Electricity Department for the 
year ended March 31, now issued, show the total numbér of units 
accounted for amounted to 6,468,405, an increase of 24 per cent. 
over the previous year. The consumers numbered 3,240, an increase 
of 670. 47 miles 530 yards additional mains were laid, making the 
total 110 miles 45 yards. Revenue derived from sales of current, 
&c. (which works out at 3:20d. per unit), amounted to £86,297. 18a. 4d., 
and working expenditure to £49,905. 11s. 6d., showing a gross profit 
of £36,392. 6s. 10d. From this is deducted £27,199. 15s. 5d. on 
account of interest and sinking fund, leaving a net profit of 
£9,192. 118. 54. This surplus, together with £2,000 from last year 
and £572. 6s. 5d. interest on reserve fund investments, making a total 
of £11,764. 17s. 10d. has been appropriated as follows :—In aid of 
rates, £10,000 ; reserve, £1,764. 17s. 10d. The total capital ex- 
penditure was £641,821. 188. ; mortgage debt, £556,278. 9s. ; mort- 
gages redeemed to date by action of sinking fund, £49,232. 118. ; 
balance at credit of renewals suspense account, £335. 4s. 5d. ; ditto 
reserve fund, £13,360. 15s. 2d. Owing to the necessity for renewinz 
a considerable length of mains which had proved defective, the 
charge upon revenue for repairs and renewals of mains was 
£7,453. 108. 61, against £1,495. 12s. 6d. last year. In addition, 
£13,459. 10s. 6d. had been taken from the renewals suspense account 
to cover similar expenditure. The accident at the Dickinson-street 
station, in September last, did considerable damage, and the sum with- 
drawn from reserve on account of the breakdown was £7,069. 18s. 1d. 
The Committee are pushing forward the equipment of the Bloom- 
street station in order to meet the increasing demand for electrical 
energy, and to be ready to supply current for working the tramcara. 
Plans have been approved for the equipment of a part of the Stuart- 
street station. Considerable progress has been made during the year 
with the laying of electric mains in Withington, Moss Side, and 
Levenshulme. Current has been available in portions of Moss Side 
since December, and in Withington since February last. On Sept. 30 
the price of electric current to long-hour consumers was reduced 
from 134. to 14d. per unit, and a similar reduction was made in the 
price for motor power. 

Malton (Yorks.)— The agreement with the Northern Electric 
Supply Association in connection with the proposal to establish 
electricity works has been signed. 

Market Harborough.—A communication has been received from 
a company asking for sanction to a proposed application for a 
provisional order. 

Marriage.—On Wednesday, at Knaresborough, Mr. C. A. Midgley, 
city electrical engineer to the York Corporation, was married to 
Miss Marguerite Emily Simpson, only daughter of Mr. G. E. Simpson, 
of York and Knaresborough. 

Matlock.—Notice of intention to apply for a provisional order 
has been given by the North British Electric Supply Co. 


Melrose.— Messrs. Crompton & Соз proposals for the erection of 
electricity supply works in the district have been approved, and 
their application for a provisional order will not be opposed. 


Municipal Telephony. A special meeting of the Norwich Town 
Council was held on Tuesday, when it was decided to approve the 
application of the Norwich Mutual Telephone Co. for a telephone 
licence for the Norwich arca. The agreement with the company 
provides for the supply of a constant and continuous telephone 
service at low rates; that no preference be given to any subscriber ; 
that a reduction be made for the cost of telephonic service to 
subscribers when the company's receipts exceed a specfied aggregate 
amount; that the Corporation, under sanction of the Postmaster- 
General, may purchase the plant compulsorily on Dec. 31, 1911, or 
Dec. 31, 1916 (in 1911 at fair market value as a going concern, with 
an additional sum equal to three years' profits in addition ; in 1916 
on the same terms, but with two years’ profit in addition) ; that, 
subject to any prior rights of the Postmaster-General, the Corpora- 


tion be able to purchase at the revocation or determination of the 
licence ; that the company does not assign, underlet, or otherwise 
dispose of the licence ; that the Corporation be represented on the 
board of the company. by two directora; that wayleaves, poles, tubes, 
&c., be allowed subject to direction of the city engineer ; that the 
Corporation may determine the agreement if a telephone exchange 
for 200 subscribers and with 3 miles of cable is not laid down in 
three years, or in the event of failure to perform other conditions of 
the agreement, or if the company is ordered to be wound-up. The 
subject was discussed at considerable length by the Council on 
Tuesday, when it was resolved that the whole of the plant and 
appliances of the Company should be new and of the most modern 
and approved description, and that it shall not be competent for 
the company to acquire or utilise the business or any part of the 
plant or appliances of any other firm or company. 

Owing to the limited success of the circular canvass the Grantham 
Council has now decided to make a personal canvass of ratepayers to 
ascertain the number of probable subscribers to the suggested 
municipal telephone exchange. 


Obituaries.— We have to record the death of Mr. Henry Reason, 
managing director of the Reason Manufacturing Co , which recently 


took place at Rockhampton, Queensland. In company with Mr. Arthur 


Wright, Mr. Reason left England some two months ago for Australia, 
in order to report upon the propoeal to establish electricity generating 
works at Brisbane. The two gentlemen intended to return home by 
way of America, in order that they might perfect their knowledge of 
the different electric light installations in force in the principal towns 
of the United States. Mr. Reason was the founder of the Reason 
Manufacturing Co. of Brighton (from small beginnings) in 1887. 
Mr. Reason was only 37 years of age,and leaves a widow but no 
children. 

The death is announced of Sir Robert Murdoch Smith, director of 
the Museum of Science and Art in Edinburgh. Sir Robert was 
born at Kilmarnock in 1835, and was formerly a major-general in 
the. Royal Engineers. His principal work was connected with the 
development of Indo-European telegraphs, especially the Persian 
Gulf eection, and after many years’ experience as director-in-chief 
of the Indo-European Telegraph Department, he was sent to Persia 
in 1887 on a special Foreign Office mission, and for this was created 
a K.C M.G. | 
€ We have also to record the death of Мт. Montagu Charles Dent, 
A. M. I. E Е. (Messrs. Wallis-Jones & Dent) which took place on 
June 28, after a short illness subsequent to an internal operation. 
Mr. Dent was educated at Eton and King's College, and from 1892 
to 1894 served his time with Messrs. Robey & Co, and at the Lough- 
borough works of the Brush Company from 1894 to 1896. During 
1896 and part of 1897 he was employed on installation work at 
Arundel Castle, on central station work at the Wandsworth elec- 
tricity station, and in the ercction of the exhibition plant at Earl's 
Court. In October, 1898, he joined Mr. Reginald J. Wallis-Jones 
in partneiship as consulting engineers, and carried out several 
xs ae installations of electric light and power plants. 

he death is announced of Mr. Arthur Albright, senior partner 
of Albright & Wilson, chemical manufacturera of Oldbury. 
Mr. Albright, had reached his 90th year. 

The death is also announced of Mr. James Doulton, of Lambeth 

Pottery, London, S.E. | 


Padstow.—The Lighting committee has been instructed to report 
upon the advisability of adopting electric lighting. 


Pickering.— The Council will on Monday meet representatives 
of an electricity supply company which proposes to apply for a 
provisional electric lighting order for the district. 


Provisional Order Transfers.—The Board of Trade have approved 
the transfer of the Bridgend Provisional Electric Lighting order to 
the English Industrials (Ltd.). 

The transfer of the Lewes Electric Lighting Order (1898) to the 
County of Sussex Electric Power Distribution Co. was formally sealed 
on Wednes lay. 


Ripon.—The Council considercd, on Thursday last, a proposal to 
erect electricity works. Some members of the Council favour the 
introduction of electric light, and “ for the present, at all events, the 
introduction of à scheme by a company will be opposed." 


Salford.—The Corporation had before them on Wednesday а 
report from the Tramways committee on the negotiations with the 
Manchester Carriage & Tramways Co. in regard to the future 
working of the tramways iu the borough. The Corporation were 
recommended to discontinue negotiations with the company for the 
workiog of the tramways in Salford and Eccles and the Swinton 
and Pendlebury districts after April 27, 1901, and that steps should 
be taken at once to enable the Corporation to work the tramways 
after that date by horse traction until such time as arrangements 
were completed for electrical working. After discussion this was 
agreed to, and the Tramways committee were instructed to prepare 
plans and estimates. | 
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Southport. —An inquiry was held here last week into the appli- 
cation of the Council to borrow £9,200 for electric lighting exten- 
sions and £13,000 for a refuse destructor. It was also stated that 
the Corporation had power to borrow £138,500 for electricity supply, 
and up to March had spent £100,136. They were putting down 
continuous-current plant for the supply of current for the new 
electric tramways. They were also prospective customers in the 
Southport Pier Co., which runs a tramway on the pier, the promoters of 
the Ormskirk light railway, and the Southport and Lytham tram- 
ways, and also in the Lancashire & Yorkshire Railway Co., who 
contemplate the erection of a new station at St. Luke's. 

A Board of Trade inquiry will be held on 17th inst. into the 
application of the Corporation to borrow £40,000 for re-constructing 
the tramways recently purchased from the {Birkdale & Southport 
Tramways Co. 

The first official trial trip over the new electric tramway route— 
from London-street to Dlowick—took place on Friday last. The 
Board of Trade inspection of the line takes place on the 17th inst., 
and the formal opening has been fixed for the following day. 


Stretford.—The Council have approved the agreement with 
Manchester for leasing the local tramwaya for 21 yeara The lines 
are to be converted to electric traction and worked in conjunction 
with the Manchester Corporation tramway system. | 


Sunderland.—The fifth annual report of the Electricity Dep 
ment has been issued. On March 31 the equivalent of 35,021 8 c.p. 
lamps were connected, an increase of 36 per cent. in the year. The 
number of units sold had advanced from 472,343 to 640,079, 35 per 
cent. The gross profit on the 19 months was £4,047. 6s. 41., and 
after paying sinking fund and interest there was a net profit of 
£466. 15s 7d. The gross profit for the previous year was 
£2,865. 17s. 9d., and the net profit £364. 11a. 3d. 


The 1850 Anglo-French Cable.—It is announced that the 
jubilee of the laying of the brothers Brett’s submarine telegraph 
cable between Shakespeare Cliff, Dover, and Cape Grisnez, France, 
is to be celebrated at Calais on August 28th, the day in 1850 when 
the “Goliah,” starting from Dover, paid out the cable. There was, 
as is wel] known, no actual communication by this cable until later 
in the year. | 


Tramway Extension in Middlesex.—At the last meeting of the 
Middlesex Couuty Council the Parliamentary committee recom- 
mended that the London United Tramways (Ltd) should be 
informed that the Council would limit its opposition to clauses 
in the company's bill if the latter and the councils affected would 
consent to the County Council being the purchasing authority under 
the bill. A long discus-ion ensued, in the course of which it was 
stated that the eight district councils affected supported the bill, 
and that the company wa3 expending £120,000 on improving 
the main roads. The recommendation was carried. 


Tramways in Ireland.—The Council of the Dublin Chamber of 
Commerce has unanimously approved the principle and objects of 
the Tramways (Ireland) Act Amendment Bill now before Parliament, 
which is intended to extend to Ireland the facilities of the Light 
Railways Act of 1896. 


Trowbridge.—Mr. D. Stevenson has been рош consulting 
engineer to advise upon the suggested electric lighting and refuse- 
destructor project. 

Wakefield.—A formal inquiry was held here on Wednesday into 
the application of the Corporation to borrow £25,000 for electric 
lighting extensions. Of the new loan, £7,853, 16s. 7d. is to meet 
excess of expenditure over borrowing powers. 


West Bromwich.—The Local Government Board have sanctioned 
the borrowing of £30,000 for the erection of electricity works. 


Workhouse Lighting. — The Christchurch Guardians have 
decided to substitute electric for gas lighting at their workhouse. A 
report b Mr. G. R. Peers, of Manchester, puts the total cost of 
the installation at £1,610, with an annual charge for maintenance 
of about £150. 


Worthing.—Forty 1,000 8 c.p. arcs are to be employed for street 
nghting instead of 76 50 c.p. incandescents as originally proposed. 
The change involves an additional capital cost of £768 and an 
increase in the annual cost of maintenance, &c., of £122. 


Condenser Contracts.— The Wheeler Condenser & Engineering 
Co. have secured the contract for condensing plant (in duplicate) 
required for the Lisbon power station of the Portuguese Tramway Co. 
The Wheeler Company are also supplying the cooling tower and 
condensing plant required for the Bromley (Kent) Electric Light & 
Power Co.’s station. Among other recent orders received are the 
duplicate plants for the municipal stations at Belfast and St. Helens, 
of the Reading Electric Supply Co., and of the Bedford, Blackpool, 
Devonport, and West Bromwich Corporation electricity stations, 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 

Beckenham District Council invite tendera for the * free" wiring 
of premises. Specification may be obtained from the consulting 
engineer (Mr. R. P. Wilson), 66, Victoria-street, Westminster, S.W., 
or from the borough engineer and surveyor (Mr. A. Angell) 
Tenders to the clerk (Mr. F. Stevens) by 4 p.m. of July 16. See 
advertisement. 


The Electric Lighting committee of the Vestry of St. Mary, Islington 
(London) require tenders for relaying York and other stone, and 
providing new York and other stone where necessary, over the 
electric conduits and mains which may be required during the 
ensuing three years. Further particulars are set out in an adver- 
tisement, and specifications may be obtained after 9th inst. at the 
electricity department, 50, Eden-grove. Holloway, N. Tenders to 
the vestry clerk (Mr. Wm. F. Dewey), Vestry Hall, Upper-street, N., 
by noon of 25th inst. | 


Wimbledon District Council require tenders for supplying and 
fixing telephones at their isolation hospital. Tenders addressed to 
the clerk (Mr. R. H. S. Butterworth), Council Offices, Broadway, 
Wimbledon, by 18th inst. See advertisement. 


Lowestoft Corporation require tenders for (1) direct-current meters, 
aud (2) cutouts. Specifications, &c., can be had from Mr. R. Beattie 
Nicholson, town clerk, and can be seen at, but not obtained from, 
the office of Mr. W. C. C. Hawtayne, 9, Queen-street-place, London, 
E.C. Tenders to Mr. Nicholson, town clerk’s office, Lowestoft, by 
noon of July 10. An advertisement contains further particulars. 


Huddersfield Corporation Electricity committee invite tenders 
for single-phase steam-generating plant of 1,000kw. capacity. 
Specifications, &c., can be obtained from Mr. A. B. Mountain, 
borough electrical engineer, Electricity Works, St. Andrew's-road, 
Huddersfield, and tenders must be sent to Mr. F. C. Lloyd, town 
clerk, Town Hall, Huddersfield, by Thursday, July 12. 


Rugby. District Council invite tenders for taking a lease of their 
provisional electric lighting order (1898). Applications to Mr. Т. M. 
Wratislaw, clerk and solicitor, Council offices, Rugby, by Aug. 1. 
See advertisement. Tow 

Extension of Time.—The date for tenders for the overhead equip- 
ment for about 16 miles of equivalent single track of tramways, for 
the Corporation of Durban, Natal, has been extended. Tenders (in 
duplicate) to Messra. Webster, Steel and Co., 5, East India-avenue, 
London, E.C., by July 20, or to town clerk, Durban, on or about 
Monday, Aug. 13. 


Extension of Time.—Tunbridge Wells Corporation invite tenders 
for telephone instruments, apparatus, material, and accessories. 
Tenders to town clerk, Town Hall, Tunbridge Wells, by July 12. 


Partick Commissioners invite tenders for the supply and laying of 
insulated electric mains, conduits, junction boxes, cast-iron arc and 
incandescent lamp standards, arc lampe, automatic switches, &c. 
Tenders to town clerk, 97, West Regent-street, Glasgow, by July 10. 

Hammersmith (оо) Electricity and Lighting committee invite 
tenders for insulated high and low-tension cables, junction boxes, 
&c., and cast-iron pipes, draw-box covers, &c, required, as per 
schedule, for 12 months. Tenders to chairman by July 12. 

Grays Thurrock District Council require tendera for electricity 
generating plant. Tenders to clerk by noon of Aug. 9. 

Croydon Corporation invite tendera for the reconstruction of the 
present tramway track and the construction of new tramways and 
paving of roade, Tenders to town clerk by noon of July 10. 


Salford Corporation require tenders for overhead equipment for 
tramways, exclusive of steel poles. Tenders to town clerk by July 16. 
Limerick Corporation require tenders for the supply and erection 
of electrical plant and apparatus. "Tenders to town clerk by July 14. 


Blackpool Corporation invite tenders for trolley poles, cables, and 
trolley wire, boosters, switchboards and storage battery. Tenders to 
chairman Electric Lighting and Tramways committee by July 23. 

London County Council require tenders for the supply (within 
three months of order) of about 70 arc lamp standards for lighting 
Victoria Embankment. Tenders to clerk (Mr. C. J. Stewart) by July 10. 

Hackney (London) Electric Light committee require tenders for 
220 arc lamp pillars. Tenders to clerk by July 11. 

Trimdon (Co. Durham) Parish Council invite tenders for 
public lighting by electricity or acetylene gas, Tenders by July 17. 

Southend Council invite tenders for electric traction plant, about 
1,180 tons of steel rails, 46 tons of steel fish-plates, &c. Tenders to 
town clerk by July 25. 
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Cardiff Corporation require tenders for about 1,000 tons of tram- 


way rails, fish-plates, sole plates, tie bars, bolts and nuts, points and 
crossings, copper rail bonds, &c. Tenders to townclerk by July 12. 


Wolverhampton Tramways committee require sketch plans and 
models of single and double-decked electric tramcars. Application 
to borough engineer. 

Birkenhead Corporation require tenders for erecting new tramcar 
sheds. Tenders to town clerk by 24th inst. 


Newport (Mon.) Corporation require tenders for construction of 
about 14 miles of double tram track. Tenders to town clerk by 
9th inst. 

Salford Tramways committee require tenders for steel points and 
crossings. Tenders to chairman by 17th inst. 

Bermondsey (Tondon) Vestry require tenders for the erection of 
electricity generating and dust destructor buildings. Tenders to 
vestry clerk by 26th inst. 

Halifax 'Tramways committee require tenders for brass journals 
and trolley fittings for six months. Tenders to town clerk by 11th 
inst. 

Central Electric Supply Co. (Ltd.), 19, Carnaby-street, Golden- 
square, London, W.C., require tenders for clearing site of proposed 
generating station at Grove-road. Tenders by 9th inst. 

Baden State Railway authorities invite tenders until July 25 for 
the supply of two polyphase machines for the electric lighting station 
at Mannheim. Tenders tothe general direction of the Grossh. Badische 
Staats Eisenbahnen, Carlsruhe, Germany. 


Roumania Post and Telegraph Authorities (Bacharest) invite 
tenders until 17th inst. for the supply of 40 tons of galvanised steel 
wire, 2mm. diameter. 


TENDERS RECEIVED AND ACCEPTED. 


The directors of Madame T'ussaud & Sons (Ltd.) have received the 
1 tenders for the extension of their electric lighting plant. 


Mr. R. W. Weekes is consulting engineer for the work. The spacifi- 

cation included two 30kw. steam dynamos, two Babcock-Wilcox 
boilers, switchboard, and connecting cables :— 

Dynamo. Engine. 

*Johnson & Phillips Own ......... Alley & MacLellan... EI, 775 

D. Bruce, Peebles & Co. ...... йо. _......... Willans ............... ‚158 

Ditto do. _......... Browett-Lindley ... 1,948 

Ditto AS Reavell... ............ 1,928 

Ditto do Alley & MacLellan... 1,918 

Christy Bros. & Middleton ... Crompton... Willans .......... 22 2154 

Ditto do. Browett.Lindley ... 2,126 

Ditto i rss do. Allen & ko. 2,116 

Ditto do. - Reavell ............... 1,924 

J. H. Holmes & Co. ............ Own ios Willans ............... 2,150 

Drake & Gorham ............... Parker ..... * dor. aaa 2,058 

Crompton & Со. ............... Own dO. „ eis 1,965 

Ditto: 1:7 зын. dO. 35 es Reavell ............... . 1,722 


The tender of Messrs. James Simpson & Co., of Pimlico, was accepted for 
the supply of pipes, feed pumps, beater, &c., at £550. 

Accepted under guarantee to deliver aud erect one steam dynamo in 
eight weeks. 


The following tenders have been accepted by the Dartford Council 
for the supply of electricity generating plant :— 
James Carter & Sons (Lancashire, boilera with fittinga, 


economiser, feed pumps, &c.) .............. e 41,545 19 0 
James Carter & Sons (automatic stokera) 77 . 249 0 0 
Aiton & Co. (pipework) ͤ˖ dmr n HH 222 660 0 0 
G. S. De Ritter (surface condensing plant q . 620 0 0 
Reavell & Co. (two dynamos, with vertical enclosed high- 

speed engines and motor boosters ))) . 2,247 0 0 
Marquand Accumulator Co. (storage batteries) 725 0 0 

; Ditto (maintenance for five years) ... 275 0 0 
Veritys Limited (main switchboard and connections)......... 667 0 0 
Carrick & Sons (6-ton overhead traveller)...... TT 162 0 0 
Western Electric Co. (underground mains, conduits and 

roadwork for private and public lighting)... . . 4866 0 0 
Ditto (enclosed arc lamps and ровіз).................. ........... 184 0 O0 
L. G. Tate (station lighting) ...................................... 39 10 0 


Bermondsey (London) Vestry have received the following tenders 
forthesupply of insulated electric mains, conduits, junction boxes, &c. 


W. Т. Glover & Co. (accepted) ........................... 28,134 7 9 
St. Helen's Cable Coo p ES 8,109 16 8 
Siemens Bros. & Co. . 8,115 9 11 
Callender , 8 8,212 7 1 
Western Electric Coꝛꝛ . 8,219 11 11 
British Insulated Wire Co ........ 8,643 15 10 


The St. Pancras (London) Vestry have received the following 
tenders for the supply and laying of cables in the Hampstead, 
Tottenham Court and Euston-roads :— 


Western Electric Co. (accepted) )) . . £2,018 9 8 
British Insulated Wire Co . 2,675 10 2 
Siemens Bros, & Coo ꝛ· ꝛ H Hↄꝓↄꝙ . .... 2,575 15 4 
Callender's Co e 2 ã . 2,506 12 2 


Vg nn to the sanction of the Local Government Board, the West 
Ham Guardians have accepted the tender of Messrs Frank Suter 


& Co. for supplying and erecting electricity generating plant, and 
for wiring and fitting the workhouse and school premises at £5,252.: 

Cheltenham Town Council have accepted the tender of Messrs. 
1 & Ritchie for a hand- operating crane at the electricity works 
at £260. 

Manchester Tramways committee recommend the acceptance of 
the tender of Messrs. Macartney, McElroy & Co. for the electrical 
equipment of three tram routes, at £16,251. 6s. 6d. The three 
routes are Cheetham Hill, Rochdale-road and Bury New-road, and 
represent about 10 miles of track. 


APPOINTMENTS VACANT AND FILLED. 

British North Borneo Co. require a superintendent of telegraphs. 
An advertisement contains further information, and applications 
must be made to the secretary, 15, Leadenhall.street, London, E.C., 
from whom further particulara can be obtained. 

Salford Electric Light committee invite applications for the 
position of engineer to their electrical undertaking. Further 
pus are sət out in an advertisement, and арр. EET аге to 

E the town clerk (Mr. L. C. Evans), Town Hall, Salford, by 
14th inst. 


The governors of the Technical Institute, Wandsworth, London, 
S.W., require a qualified teacher to take classes in electric testing 
and wiring. Some particulars are given in an advertisement, and 
applications must be in by. July 19. 


A junior demonstrator in physics is required for the South Western 
Polytechnic, Manresa-road, Chelsea, S.W. An advertisement contain: 
further particulars, and forms of application may be obtained from 
the secretary. 


Wimbledon District Council require a temporary draughtsman 


for the electricity works extension. Applications to the clerk 
(Mr. R. H. S. Butterworth) by July 10. See advertisement. 
Lecturera and demonstrators in mechanical engineering, and in 
physics and electrical engineering are required for the Derby 
municipal technical college. Applications to principal by July 9. 
A lecturer in engineering is requirel for the Portsmouth 
Muuicipal Technical Institute. Applications to principal by 19th iust. 


Swansea Corporation require a resident electrical engineer. Appli- 
cations to town clerk by July 9. 


Mr. U. Barbieri, first-class electrician in the Argentine Navy, has 
been appointed chief electrician to the Navy, in pa of Mr. J. A. 
Newbery, recently appointed to the position of director of public 
lighting to the city of Buenos Ayres. 


Mr. Samuel Jones, at present in the service of the Shoreditch 
Electricity Department, has been appo ates generating station 
assistant to the Reading Electric Supply Co. 


Colchester Corporation have appcinted Mr. A. R. Sillar, the 
present station manager to be permanent borough electrical engineer. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

Notice is given that creditors of Dobson & Curtis Bros (Ltd.) ia 
liquidation, who have not sent in their claims as requested in a 
previous notice must do so before Monday, 9th inst. Otherwise 
their claims will be excluded. 


Resolutions to wind up voluntarily the Premier Electric Lamp 
Syndicate (Ltd.) for reconstruction and to appoint Mr. D. L 
Chalmers as liquidator have been passed and confirmed. The new 
company will be entitled the Premier Electric Lamp Co. (Ltd.). 

Mr. G. F. Clarke, 71, Cross-lane, Earlstown, Lanes, has been 
appointed trustee in the bankruptcy of G. H. Bentley, electrical 
engineer (formerly trading at 18, Market-street, Earlstown). 


At the London Bankruptcy Court on 29th ult. Mr. Registrar 
Brougham gave judgment on the application of John Evelyn 
Liardet for the Court's approval to the scheme of arrangement 
recently entertained by the creditora His Honour said the scheme 

rovided for the payment to the creditors of a composition of 203. 
in the £ by cumulative preference shares in Motors and Mechanical 
Appliances (Ltd.) which was to be formed to acjuire and wore 
debtor’s inventions, or to those creditors who preferred money, a 
cash composition of 7s. 6d. in the £. The creditors with one excep- 
tion had decided to take the composition in shares, but the Act 
provided that the Cout could not sanction a scheme unless it 
provide 1 reasonable security for the pay ment of not less than Та. Gd. 
in the £. He could not hold that shares in a company which was 
not even formed provided that reasonable security, and es the 
amount required to pay 7s. 6d. on all the unsecured debts had not 
been deposited with the Official Receiver, he had no option but to 
refuse to confirm the scheme. The scheme was accordingly rejected. 

Henry Vincent James, electrical engineer, trading as H. V. James 
& Mills, Croft-street, and residing at 44, Bolton-road, Pendleton, 
Salford, has executed a deed of arrangement, with liabilities 
£2,444, 19s. 8d. and assets £1,352. 7s. 10d. Mr. I. Senior (30, Eas 
parade, Leeds) and another have been appointed trustees, а 
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Sale by Tender.—Leeds Corporation are open to receive tenders | 


for two horizontal Fowler engines of 400 J. H. P., two sets of Green- 
wood and Batley dynamos, one spare armature to fit any dynamo, 
and a switchboard and instruments, the plant being at present in 
use in connection with the Corporation's system of electric tram ways. 
Particulars will be found set out in an advertisement elsewhere, and 
it is notified that the plant will be available for removal about 
February next, Further information can be obtained from Mes:rs. 
Hopkinsons and Talbot, 26, Victoria-street, London, S.W. 


Sale by Auction. —Messra. John M. Leeder & Son will sell by 
public auction at the Port Tennant Copper Works, Swansea, a large 
quantity of contractor's electric and other plant, machinery, &c., 

iculars of which are set out in an advertisement. The sale takes 
place on Thursday next at ll a.m. Catalogues are in course of 
preparation, and may be had of the auctioneers, 46, Waterloo-street, 
Swansea, 

„Paragon Fan Motors.—The Edison & Swan Co. have just 
issued leaflet No. 137 containing patticulara and illustrations of the 
Ediswan “ Paragon” fan motors, 1900 pattern. These fan motors 
are made in three different ty pes— ceiling, wall or partition, desk or 
table. All parts are interchangeable. They are attractive in 
appearance, and require no attention after installation, Each type 
of fan is illustrated. 

Anti-Friction Alloys.— Anti- Friction Alloys (Ltd.), 52, Queen- 
Victoria-street, London, E.C., have prepared a list of the items of 
their manufacture of special interest to tramway engineera, "These 
goods include tram and motor car bearings, slide valves, &c. 


Tall Buildings.— Messrs. Fairbanks & Co., of 16, Great Eastern- 
street, London, E.C., have issued an album of the leading prominent 
buildings of New York City. Copies of the album can be obtained 

t free. As there is some discussion at the present time in relation 
to the desirability of tall buildings, the Fairbanks Company think 
these illustrations may prove interesting. 


Acetylene and Carbide of Calcium.— The Acetylene Illu. 
minating Co., of 3, Victoria- street, London, S.W., have iesued a 
pamphlet dealing with the manufacture of these supplies. The 
company claim that their experience with carbide of calcium and 
acetylene dates back from August, 1894. They were the first firm 
in Europe to erect electrical furnaces for the commercial manufacture 
of carbide. It is stated that now at least 100,000 H.P. are bein 
utilised throughout the world for making carbide. As a matter o 
historical interest, it is statel that the chief credit of producing 
carbide of calcium economically on a large scale, and thus laying the 
foundation of a new and important industry, belongs to Mr. T. L. 
Willson, a Canadian, who began his experiments on a considerable 
scale in 1888. 

Crossley Gas and Oil Engines.— Useful and instructive particu- 
lara relating to the gas and oil engines manufactured by Messrs. 
Crossley Bros. (Ltd.), of Openshaw, Manchester, are now ready. 
Many varieties of engines are described and very effectively illus- 
trated. A single-cylinder high-speed gas engine for electric lighting 
shown on pp. 10 and 11 gives the idea of great strength and easy 
running. The machine shown is fitted with a heavy fly-wheel, out- 
end bearing, balanced cranks, &c , the standard engines being fitted 
with two flywheels, These machines are guaranteed to give safe 
working loads of 80 B H. ., 95 в.н.р., and 100 B. H.P. with coal 
gas. Several new patent vertical gas engines are shown for 
which it is claimed that the gas consumption has been 
greatly reduced. Double-cylinder engines of the newest designs 
made in sizes to give safe workiug loads of 135 B. . P., 160 B. H. P. 
and 180 B.H.P:, with ordinary gas are supplied. 1 hese engines are 
built on Crossley’s new scavenging patent, and are fitted with 
heavy flywheels when used for electric lighting. The Crossley oil 
engines (illustrated) show several improvements, one a new design 
giving 21 B H. P. safe working load. Several new designs of high- 
speed electric light oil engines are also illustrated. 


Exports of Electrical Apparatus and Material.— The HON UR 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from June 27 to 
July 3, with the porta of destination :— 

Africa —Alexandria, £62; Cape Town, £506; Durban, £959; East 
London, £9. Argentina —Buenos Ayres, £239 (including £85 telegraph 
material). Australusia—Albany, £157 ; Auckland, £81; Launceston, £360 ; 
Melbourne, £342 (telegraph cable); Port Darwin, £76 (telegraph 
material); Sydney, £661, Azores—£909 (telegraph material) Belgium 
Brussels, £38; Ostend, £5. Brazil Rio Janeiro, £189. Canada— 
Halifax, £625 (telegraph cable). Canary Islands—Teneriffe, £65. Ceylon — 
Colombo, £59. CRili-— Valparaiso, £115. Denmark—Copenhagen, £1,380 
(telegraph cable); Germany—Hamburg, £1,350 (telegraph material). 
Gibraltar, £61. Holland Amsterdam, £185; Flushing, £19; Rotter- 
dam, £50. Jndia—Bombay, £110; Calcutta, £76; Madras, £685. 
Norway—Christiana, £82 (telegraph material). Aussia—5St. Petersburg, 
Spain—Mal £35. Straits Setilements— 
Total 
£10,485, against £50,251 in the corresponding week last year (June 28 
to July 4), 


7,319. A. J. MARLEY and L. Turner. London. 


PATENT RECORD. 


— а 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messes. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained, 


APPLICATIONS FOR PATENTS. 

‚ NorE.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When com) lcte speci- 
fication accompanies application, an asterisk is affixed. 


April 14, 1900. 

W. P. Taompson. Liverpool. An improved system or means for 
controlling or regulating electrical installations. (С, Coeper, 
Germany.) 

C. B. KrrLEY. Birmingham. 
Н. H. Laxe. London. 
Dudley, United States.)* 

C. B. KerLEY. Birmingham. 
graphophones. 


6,974. 


6,981. 
7,031. 


7,034. 


Improvements in photographs. 
Improvements in electric clocks. (W. J. 


Improvements in photographs and 


April 17, 1900. 
C. Ricci. London. Variable speed gear for mechanically or etec- 
trically-propelled vehicles. 
J. C. KNEALE and H. HanTLEY. London. Improvements relating 
to telephones. | 
A. J. Восіт. London. Improvements in or relating to electric 
motors. (О. Н. and A. F. Pieper, United States. )* 
7,098. S. H. 8новт. London. Improveme its in or relating to multi- 
polar electric machines.“ 
7,100. L. J. P. HoLLUB and Н. Micxat. London. 
device to fixing incandescence electric lamps. 
7,106. J. M. Murray. London. Improvements in electric railway 
systems. 
7,108. F. R. Simms and R. Bosch. London. Improvements in or con- 
nected with magneto-electric machines.“ 
7,109. 
7,133. 


7,062. 
7,070. 
7,084. 


A new or improved 


R. VanLEY. London. Improvements in electro-magnetic coils.* 
Н. H. LAKE. London. Improvements in incandescence electric 
lampe. (S. D. Washburn and C. H. Tinkham, United States.)* 


April 18, 1900. 
7,155. J. Newns. Liverpool. Improvements in overhead electric tram 
and railway conductor, junctions and crossings. 
7,157. A. Marr. Manchester. Improvements in and relating to tele- 
graphic transmitting devices, 
7,198. W. P. THomvson. London. Improvements in the method of 
producing complex chemical compounds by electrolysis with alter- 
nating currents. (Alf. Sinding-Larsen, Norway.)* 
W. Р. THomrson. Liverpool. Improvements in electric belts fur 
the electric treatment of the human body. (M. A. McLaughlin) 


April 19, 1900. 

4,218. J. T. Pearson. Burnley. Improvements in and relating to the 
application of electricity and/or magnetism to fibrous substances 
and fabrics and/or to machinery and apparatus or parta thereof 
employed in the preparation, manufacture and treatment of such 
substances and fabrics. 

7,209. V. J. DELEBECQUE. London. Improvements relating to fueible 
cut-outs for electric circuits. . 

7,245. Н. LEITNER. London. Improvements in the production of plates 
for secondary batteries. 

7,246. H. LErTNER. London. An improved secondary battery. 

7,272. H. BAKER. London. Improved connections for carbon electrodes. 

7,285. R. C. Parsons, R. BELFiELD and W. CHaPMAN. London. Im- 

provements in or relating to electric railways operated on the 
conduit system. 

L. HENNE апа G. ScHóNrELDER. Liverpool. 

electric railways with underground conductors. 


April 20, 1900. 


К. C. Saygr. Bristol. Improvements in boiling and vaporising 
fluids by electricity.* 


7,200. 


7,287. 


Improvements іп 


7,514. 


Nubrit electric furni- 
ture polish and renovator. 

7,820. A. THODE AND Co. London. Improved sound deadener for over- 
head conductors of electric railways and the like. 

7,921. A. THODE AND Co. London. Improved electric rota'ing 
insulator, 

7,522. W. E. InisH. London. Incandescent electric lamp. 

7,556. E. ScHATTNER and F. W. Harmer. London. Improvements in 
electrical incandescence lamps. 

7,912. А. 5 London. An improved manufacture of elec- 
trodes. 

7,575. W. Lancpon-Davies and A. Soames. London. Improvements in 
the formation of drum windings for dynamo-electric machines. 


April 21, 1900. 
7,592. A. LEHNER and A. уох Dauber. Berlin. 


ing revolutions,” 
7,993. A. Perazzi. London. Electric and chemical apparatus for the 


Electro motor of vary- 


scalp. 
7,410. P. KàsBAuER, M. HABERFELLNER, and О. Lenck, London. 
Improvements in regulators for electric arc lampa.“ 
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April 23, 1900. 
7,433. Н. Hirst and J. H. Col Hax os. London. Improvements in joints 
for rods carrying electric lampe and other purposes, 
7,434. H. Hirst and M. ZgLLERMAYER. London. Improvements in con- 
nections for electrical cables and kindred purposes. | 
7.471. S. G. Brown. London. Improvements in electric telegraphy. 
7,482. I. TIxAR. London. Electric sweating mattress.* 


April 24, 1900. 
C. Mires. Bristol. Improvements in electrically-governed feed- 
ing and drinking appliance for animals, live stock, birds, and the 
like. 


7,510. 


7,511. C. Mites. Bristol. Improvements in electrical time checking 

and registering apparatus. 

7,513. S. CowPER-CoLEs. London. Improvements in secondary batteries. 

7,537. A. N. PETIT. London. Improvements in machines for repro- 

ducing phonographs and similar records. * 
7.547. W. E. Inisng. London. Incandescent electric lamp. 
7,561. Tae Bnrrisn Тномвох-Носзтох Co. (Ілр.). London. Improve- 
"Wine іа maximum electric meters, (H. О. Westendrap, United 
States.)“ 
7,562. Tue Вкттізн Tuowsox-HousroW Co. (LrD.) London. Improve- 
ments in third rail insulators for electric railways. (E. W. Rice, 
jun., United States)“ 

Н. P. Brown. London. Improvements in electric bonds for 
electrically connecting the meeting ends of two contiguous electric 
conductors.“ 

7,581. E. A. HawTHORNE. London. 

: graphophones.“ 

7,086. G. B. CRUICKSHANK, Н. R. S. CoLRMAE, and P. CRUICKSHANK. 
Birmingham. Improvements in apparatus for electro-plating. 

7,595. J. G. S. Leg. London. Improvements in contacts for incan- 
descent electric lamp holders, electric switches, and so forth. 

7,594. W. P. THompsoy. Liverpool. Improvements in graphophones. 
(G. L. Hogan, United States.)* 

7,606. C. A. Linpstrom, J. Hewitt, and T. Hewrrr, London. Improve- 
ments in electrical controlling witches.“ 

7,608. E. Rasch. London. Improvements connected with the produc- 

tion of electric light. 

7,609. P. Scuarr. London. 


tension currents. 


7,567. 


Improvements in phonographs and 


Improvements in glow lamps for high- 

April 25, 1900. 

1,639. S. Н. HoLDEN and CHAMBERLAIN aND Ноокнлм (LTD.). London. 
Improvements in dynamo-electric machines. 

7,645. S. E. FEDDEN and W. JAMIESON. Greenock. Improvements in 
distribution of polyphase currents. 

7,618. F. M. Lona and E. ScHATTNER. London. Improvements in elec- 
tric arc lamps. | 

7,657. W. T. BuRBEY. London. Improvements in and connected with 
cord grips for electric lamp holders, ceiling roses, and the like. 

7,675. Н. H. LAKE. London. Improvements in electrical time- 
distributing apparatus. (Н. Cucnod, Switzerland.) 

April 26, 1900. 

7,695. S. S. GALSWORTHY. London. Improvements in wall plugs for 
electric lighting and heating.* 

7,712. M. Оплукв. Sheffield. Improvement in electric billiard-marking 
time check relating to the balls being out of play at the end of a 
stated time. 

7,721. P. Lupwia. Germany. Adjustable bracket for electric lighting. 

7,725. A. G. NEsFIELD. London. Improvements in or connected with 
electric accumulators or storage batteries. 

SPECIFICATIONS PUBLISHED. 
Nork.—All Specifications can now be obtained at the uniform price of 
8d. each, 
1899, 
25,450. British THoMsoN-HousroN Со. (LIn.) (Potter). 
electric train control. 


Systems of 


25,751. British THomson-Houston Co. (Ілр.) (Van Slyck). Electric 
time switches, 
1900. : 
135 КШ Device for renovating phonograph record cylinders and 
the like. 
1,464. Моврнү. Surface-contact electric railway systems. 


1,886. Newton. (Rabbidge.) Arrangement of switching appliances for use 
with telephones. 

2,150. DALLAIRE. Telephone transmitters. 

2,556. SIEMENS Bros. AND Co. (LTb.) (Siemens and Halske Aktien 
Gesellschaft.) Apparatus for regulating the electric lights on 
theatre stages. 

2,742. MAYLINDER. Apparatus for firing submarine mines by means of 
Hertzian radiations. 

2,797. 


Popov. 
2,812. BROOKES. 
5,105. 


apparatus. 

Reed, REED and Farrar. Systems of electrical distribution and 
8,106. 
3,107. 


Coherers for telephonic and telegraphic signalling. 
(Woodman and Fiske.) Thermostatic circuit controlling 


safety apparatus therefor. 

Resp, REED and Farrar. Automatic electric circuit breaker. 

REED, REED and Farrar. Isolated alternating low tension systems 
of electric distribution. 

5,361. HaTHaway. Manufacture of secondary batteries. 

5,571. Porter. Electric heaters and switches thereof. 

5,545. Frank. Insulation of electrical conductors. 

5,751, SANDER, Manufacture of electrically-conducting material. 


5,753. COMMELIN and Vian. Electrical secondary batteries. 
4,052. Јонмвом (American Graphophone Co.) Manufacture of sound 
rds. 


reco 

4,081. SHEBLE. Phonograph or graphophone instruments. 

4,262. Newton (Knickerbocker Trust Co.). Electric batteries and in 
the method of making electrodes therefor. 

4,565. SHooLBRED. ‘Translucent reflectors for incandescent electric 


lamps. 
4,508. Gant. Electric signalling systems for railways. 


COMPANIES’ MEETINGS AND REPORTS. 


United River Plate Telephone Co. (Ltd.). 


The fourteenth ordinary general meeting of this Company was held on 
Tuesday, under the presidency of J. IRVING COURTENAY, ; 

The SECRETARY (Mr. E M. Reiss) having read the notice calling the 
meeting, and the report of the Directors having been taken as read, 

The CHAIRMAN said: The continued improvement, Gentlemen, 
anticipated at our last meeting has been fully realised during our financial 
year. The fluctuations in the gold premium have been slight, tbe Govern- 
ment scheme for maintaining the minimum gold premium at 127:50 having, 
so far, met with a measure of success ; the average rate for the year ending 
last March was 17 points lower than the average for the previous corre- 
sponding period, while the closing rate at the same date, when our balances 
were couverted, was five points higher than in 1899. The number of our 
subscribers is now approaching 9,000, the increase being 50 per cent. greater 
than during the previous year. The new central office building was completed 
last December, and satisfactory arrangements have been made for renting the 
portions not required by the Company. Substantial progress has been 
made with the important work of laying underground plant. It is con- 
sidered essential, to the Company's best interests to extend the 
system of subways as rapidly and to as large an extent as p:ssible. 
Turning to the balance-sheet, the large addition for capital outlay of 
£25,154 is due to the expenditure on underground plant, switchboards, 
&c., referred to when I last addressed you. The item of conversion 
of the old 7 per cent. debentures has disappeared, the balance 
of £5,504. 6s. 8d., having been written off the depreciation fund. 
Sundry debtors, £8,222, are some £1,600 more, owing chiefly to 
advance payments on materiels ordered which are carrying interest. 
Investments amount to a higher figure, real estate being augmented by the 
further expenditure on new central office properties in Buenos Ayres, and 
our other investments, being securities at cost, have been increased by 
sums invested temporarily until requirel for capital outlay. The 
stock of instruments and materials in the River Plate, standing this 
year at EI, CO more than it did last year, consist almost 
entirely of new material The remaining items of bills receivable 
avd cash at bankers, in hand, and at call, make the total cash balance 
£34,406. The debit side shows our subscribed share capital increased 
by the issue of ‘preference shares by £83,195; the debenture stock 
remains at £179,947. Sundry creditors, £5,387, are about £500 
less, and subscriptions in advance are also slightly below the figure 
at the corresponding date. The reserve fund is now increased to 
£40,000, and the depreciation fund stands at £3,495. On the credit 
side our gross revenue in the River Plate is tbis year ia віх 
figures—a fact, I think, we may justly be proud of, the amount (£101,169) 
showing an increase of nearly £16,000 over last year. Expenses, 
on the other side of the account, maintenance charges in the River Plate, 
(£45,042), show an increase of only £35,000. London expenses show an 
increase of £2,555, which includes the expenses of the preference share 
issue. This leaves the balance of profit for the year £35,179, after 
deducting debenture interest and dividends paid on our preference and 
ordinary shares at the end of December last, the latter amounting to 
£7,250 ; so that the total net profit for the year was £42,429 compared 
with £33,333 last year. The Board propose that £5,009 should be put 
to depreciation and £20,000 to reserve. After paying a further dividend 
on the ordinary shares of 44 per cent., making a total return for the 
year of 7 per cent., there remains £5,019 to carry forward. I will now 
deal with the important subject of capital expenditure. As indi- 
cated at our last annual meeting we must recogniee the necessity of 
adding largely to oar capital outlay in order to properly equip our 
telephone plant with the latest improvements and thus render it 
effective to meet not only the business already existing, but the continual 
increase in the future which we have every justification for expecting. 
Our overhead wires are already so numerous, and are of necessity 80 close 
together, that it becomes more and more difficult —it is almost impossible 
to avoid induction, that great bane to good telepbone service, and the 
obvious remedy is to have as extended an underground system as possible. 
A substantial beginning of this necessary work has already been made, 
but much remains to be done, and in order to provide for a scheme 
which shall at once be not only efficient but also economical, it is 
essential for the Directors to have the requisite capital at their command. 
It has therefore been decided to at once issue the balance of the prefer- 
ence share capital which was authorised last year. Of the authorised 
amount of £200,000, half was then offered to the public, with the result 
that £85,195 was subscribed. It is now intended to offer the remaining 
£116,805, and, in allotment, every consideration will of course be given to 
applications by existing shareholders, I now move the adoption of the 
report and accounts. 

Mr. F. GREEN seconded the motion. 

Mr. LEA-SMITH said he thought that the shareholdera present ought 
not to allow a report such as that which had been presented to them on 
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tbat occasion by the Directors to pass in silence. He regarded the divi- 
dend as very good, but in his opinion the best part of the report was 
that in which the Directors dealt with the question of the reserve fund. 
Mr. Frank W. Jones and Mr. George Cooper were re-elected Directors, 
and Meears. Welton, Jones & Co. were reappointed auditors. 
A vote of thanks to the Chairman and Directors was carried by acclam- 
ation, and the proceedings then terminated. 


Blackheath and Greenwich District Electric Light Co. 
(Ltd.) 


A meeting of this company was held on Tuesday for the purpose of 
increasing the capital of the company by the creation of 150,000 new 
preference shares of £1 each, holding special rights and privileges, and 
also to authorise the board to create and issue 44 per cent. debenture 
stock of the nominal amount of £120,000, such stock to have the right of 
conversion into fully-paid 7 per cent. preference shares of the eame amount 
at any time after July 1, 1905. Sir Jon WiLLox, M.P., presided. 

The SECRETARY (Mr. S. H. Webster) having read the notice calling 
the meeting, 

The CHAIRMAN said when he last addressed the shareholders the 
company had not commenced the supply of electricity from its own works, 
but now they had commenced their supply. They had already secured a 
good many orders both for light and power. When they began their own 
supply in February the number of lamps connected was equivalent to 5,900 
8 c.p., and at the present time they had 10,000 lamps connected. As the 
longer nights approached that rate of progress would doubtless be accele- 
rated. They were also supplying a considerable amount of energy to industrial 
works, and had completed contracts for still larger supplies of power for 
manufacturing purposes. The total expenditure to date was £128,000, 
and there were other charges to be brought in. The present available 
resources of the company were not sufficient to meet those liabilities ; and 
there was another reason for new capital—namely, the extension of the 
company's area of supply, which they had obtained powers for in order to 
hold it, as another company had made application. That would enlarge 
their area to 15 square miles, with 60 miles of roads. The amount of 
their requirements the board estimated at £100,000. The proposed new 
debenture stock would be repayable in 1931, and would be redeemable at 
the option of the company at 105 after it had run for 10 years. But the 
debenture holders were also allowed an option. Under certain restrictions 
they might convert their debenture stock into an equivalent amount of 
7 per cent. cumulative preference shares, but the option of making 
tuch conversion practically attached only to a period of five years. 
Allotments of the stock would be made to the shareholders in priority of 
other applicants. Some shareholders had assumed, with natural alarm, 
that the direct rs proposed to issue both mortgage debentures and 
preference shares, They had no euch intention. What they proposed was 
to issue £100,000 of debenture stock, and if the debentures were converted 
into preference shares, such debentures would ipso foto be cancelled. Не 
concluded by moving the approval of the resolutions. 

Mr. H. W. BOWDEN seconded the motion. 

After some discussion, 

The CHAIRMAN gave a pledge that the board would issue no preference 
shares, except for the purpose of exchange, without firat coming to the 
shareholders. 

The resolutions were then agreed to, and the meeting terminated. 


West African: Telegraph Co. (Ltd.). 


The fifteenth ordinary general meeting of this Company was held on 
Friday last under the presidency of the Most Нор. the MARQUIS or 
TWEEDDALE, K.T. 

Mr. JOHN CAMBROOK (the Secretary) read the notice calling the 
meeting, as also the minutes of the last ordinary general meeting, and the 
report of the Directors and statement of accounts were taken as read. 

The CHAIRMAN said: Gentlemen, the gross revenue for the year 
ended Dec. 31, 1899, amounted to £77,0C8, against £65,552 for the year 
1898, or an increase in the year under review of £11,486. On analysing 
the receipts we find the principal increase is due to the exceptional 
traffic with South Africa in consequence of the war in the Transvaal and 
the Orange River Colony. The increase under this head is £11,498, and 
there is also an increase of £132, being interest received for money placed 
on deposit, thereby making a total of £11,650. On the other hand there 
is an increase in the rent of cables of £565, but there is aleo a reduction in 
the loss on exchange of £419, the result being, as already stated, an 
increase in the groes revenue of £11,486. The total working expenses for 
the year 1899 amounted to £20,298 as against £21,527 for the year 1898, or 
a decrease of £1,229. In making comparisons we find that the principal 
decreases occur in Abstract B, 21.036 ; foreign agencies also show a 
decrease of £188, making together £1,234. The expenses attending 
repairs and renewals of cables amounted to £11,482 in 1899 against 
£17,718 in 1898, or a decrease of £6,236. I may mention, however, 
that eince the date of these accounts we have had to iocur the 
cost of expersive repairs to the Bathurst-Conakry, Bathurst-Dakar, 
and St. Thomé-Loanda cables. After providing for debenture interest 
and sinking fund, the net result of the year's working is to show a 
profit of £23,298, of which the Directors propoee to place £23,000 to 
the reserve fund, and to carry the balance of £298 forward to the next 
year. You will notice, however, that the revenue includes £12,000 
in respect of the subsidy due from the French Government for 
1899, and that the non-payment of this sum has been provided for 
by transferring a like amount from the general fund to a special fund 
pending a settlement. The delay in the settlement of this item is no 
doubt due to the unsettled state of politics in France and consequent 
frequent change of ministere, but we are not without hopes that before 


very long we shall see an equitable arrangement arrived at. In 1896 the 
general reserve fund amounted to £58,000, but owing to the transfers to 
a special fund which your Directors considered it prudent to make in 
order to provide against the outstanding subsidy which has been wi hheld 
by the French Government, the general reserve fund now stands at 
£28 881, which, taking all these circumstances into account, must be cun- 
sidered quite inadequate to the requirements of the Company. The question 
of dividend must therefore, I think, be deferred till we are in a position to 
replace the heavy withdrawals out of the fund which, as I have already 
explained, we have been obliged to make. I beg to move the adoption of 
the report and accounts. 

Sir HENRY C. MANCE, C.I.E., seconded, and the motion was carried 
unanimously. 

The CHAIRMAN then explained a resolution (afterwards carried 
unanimously) on the subject of the staff of the West African Tele- 

ph Co. participating in a scheme of pension and superannuation already 

established by the other members of the associated telegraph companies. 

The Hon. Arthur Brodrick was then re-elected a Director, and 
Meesrs. Deloitte, Dever, Griffiths & Co., were re-appointed as auditors. 

A vote of thanks to the Chairman and Directors terminated the 


PE MM | 
Electric Construction Co. (Ltd.). 


The report of the directors states that the profit for the year ended 
May 31, including £1,441. Єв. 2d. brought forward, was £21,729. le. 9d., 
which the directors recommend should be appropriated in providing 
a dividend of 7 per cent. on the preference shares (£3,500) and a dividend 
of 6 per cent. on the ordinary shares (one-half to be paid on 3lst inst., and 
one-half on Jan. 31, 1901', amounting to £13,452. The surplus of 
24, 777. le. 94. is to be carried forward. The buildings and plant have 
been thoroughly maintained, and the usual sum (£5,000) has been credited 
to depreciation account, which now amounts to £33,000. The buildings 
of tbe extensions, referred to in last year's report, have been finished, and 
the shops are now being equipped with the latest labour-saving tools and 
appliances, capable of turning out economically and with despatch the 
largest electrical machinery that may be required. 

Among the more important works of last year were the power house 
and line equipment, with British machinery and appliances throughout, 
of the extensions «f the City & South London Electric Railway. The 
works are well supplied with orders at remunerative prices ; the relations 
with all classes of employés are thoroughly harmonious, and the directors 
have awarded the usual bonus in recognition of good service. 

The mortgage on the Madras Electric Tramway has been foreclosed, and 
the undertaking has been acquired, but it is not intended that this should 
be a permanent investment. Meanwhile the working of the tramway yields 
а moderate return on the cost, and the traffic is developing satisfactorily. 

The compensation paid under the Workmen's Compensation (1897) Act 
is, för the year, less than £20, but £150 of last year's profit has been 
redited to the fund to meet su zh claims. 


Edmundson's Electricity Corporation (Ltd.). 


The directors' report for the year to March 31 states that, including 
£2,572. 5s. brought forward, the net profit, after payment of debenture 
interest, amounte to £19,832. 6s. 9d. The directors recommend that 
£5,000 be written off goodwill, and that a dividend of 6 per cent. be paid 
upon the ordinary and deferred shares (absorbing £10,674. 4s. 2d.), leaving 
£4,152. 2s. 7d. to be carrid forward. 

The electric lighting stations at Folkestone, Winchester, Woolwich, 
Bromley (Kent), High Wycombe, Salisbury, Ventnor, Chislehurst, and 
Newmarket, all of which were completed a year ago, have been working 
satisfactorily, and dividends have been paid to the sbareholders of the five 
first- mentioned companies as ths result of the first year's workiog. "These 
results, obtained at so early a stage, must be looked upon as most 
encouraging, and confirm the belief of the directors that electric lighting 
in such towns will prove a profitable investment. 

During the year the stations at Guernsey and Alderley Edge have been 
completed and are now working. 

Work bas been commenced on stations at Montrose, Brechin, Melton 
Mowbray, Lymington, Sandown, Shanklin, Newport, and Cowes, and 
Parliamentary powers are being obtained, with the consent of the local 
authorities, for several otber towns. A considerable number of private 
installations for country houses, &c., have been carri:d out, and this 
department of the business bas been well maintained. Investments in the 
local companies in which the corporation is interested have been taken in 
the balance-sheet at cost price. 

During the year, 9,400 ordinary £5 shares, the balance of authorised 
capital, have been issued and fully paid up. Further capital will be 
required for worke in progrese, and the directors recommend that the 
nominal capital be increased to £400,C00, by the addition of 40,000 shares 
of £5 earh, and propose that £100,000 be issued as 6 per cent. preference 
shares, reserving £100,000 for issue at a future time. 


ELECTRICAL POWER STORAGE CO. (LTD).—The report of the directors 
states that the profit for the year ended May 31 was £5,309. 4s. 3d., 
and with the balance from last year (£554. 12s. 11d.), amounted to 
£5,863. 178. 2d. Of this, £243. 1s. 1d. has been carried to reserve, and 
£1,000 to contingent fund, and the payment of a dividend of 5 per cent. 
on the ordinary share capital is recommended, which will abeorb 
£4,362. 88. 5d., leaving £258. 7s. 8d. to be carried forward. The buildings, 
plant, tools, &c., have been maintained in thorough repair and condition at 
a cost of £2,384. 10s. 2d. out of revenue. The demand for the E. P. S. 
batteries increases year by year, and the recent extension of the works ia 
being fully utilized. The orders on hand are larger io amount than at 
any previous time, and include several for tramway and power atations 
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the special type manufactured by the company for this purpose having 
met with the entire approval of engineers. The development of the 
business has necessitated the introduction of further working capital, and 
a call of £1 per share has been made during the year on 5,152 ordinary 
shares on which only £3 per share had been previously paid. 


GIFFRE ELECTRO-CHEMICAL POWER CO. (LTD.) — The directors’ 
report for the year ended March 31, submitted at the meeting on 18th 
ult., expressed the directora regret that it had not been possible to obtain 
the immediate results anticipated when the company was formed. The 
directora were disappointed in the hope that from April of last year the 
output of carbide would have been considerable and regular. As soon as 
the turbines were set to work it became evident that they did not come 
up to what was expected of them, and it took considerable time to discover 
the cause and to remedy the defects. It was found advisable to cancel the 
order for the four additional turbines until this had been done, and then 
to order machines of a different type. The defects were being made good 
by the contractors, who were under obligation to deliver satisfactory turbines 
aod to guarantee their working for one year. One type of dynamo also 
gave some trouble. Finally, the sudden increased demand for electrodes 
caused such a dearth that for a tims they were unobtainable. Owing to 
the above causes and the inherent difficulties of getting such important 
works into working order, the amount of carbide produced to the end of 
last year was small, but since the beginning of the year a notable improve- 
ment had taken place. Against an intermittent output during last year 
of 653 tons, there was a steady output for the first three months of this 
year of 475 tons, already increased to 50 tons a week. It was found 
advisable to maintain the Société Electro-Chimique du Giffre as a separate 
company, and therefore not to complete the purchase of the whole of the 
shares. As the rent of the water power, which for 1899 amounted to 
125,000f., was, in accordance with the lease, to be raised from Jan., 1900, 
to 250,000£, the directora of the French company decided that it was 
advisable to make the authorised issue of debentures for buying the water 
power outright, aud this had been accomplished, and about £10,000 had 
been employed in enlarging the factory. 


— ——— — — —— 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


W. Н. ALLEN & SONS (I. TD.) — This company was registered on June 29, 
with a capital of £200,000, in £1 shares, to acquire the business carried on 
by W. H. Allen, Son & Co. at Queen's Engineering Works, Bedford, and 
to carry on the businesses of electricians, mechanical and electrical 
engineers, manufacturers of steam engines and boilers, ironmasters, &c. 


ELECTRICAL TESTING LABORATORIES (LTD.)—This company was 
registered on June 26 with a capital of £3,000, in £1 shares, to take ver 
the Westminster electrical testing laboratories, to establish, erect, maintain 
aud work laboratories for testing, calibrating, or standardising electrical, 
chemical, o^ other machinery, &c. The subscribers are W. W. Norman, 
В. G. Battson, E. R. Blundstone (consulting chemist), A. Sharp (consulting 
engineer), S. Hutchinson, H. G. Palton, and T. I. Woods. 


ELECTRO- MAGNETIC TRACTION СО. (LTD.)— This company was 
registered. on June 27, with a capital of £1,500, ia £1 shares, to adopt 
an agreement with H. Lane and W. Griffiths, and to carry on the business 
of electrical and mechanical engineers, and any other business connected 
with electric tramways and light railwaya, &c. 

LEWISHAM AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)— This 
company was registered on June 29, with a capital of £10,000, in £1 shares, 
to construct and to carry on at Lswisham, S.E., and elsewhere the business 
of an electric light company in all its branches, and to lay down and 
maintain mains, cables, wires, electrical machinery, &c. The subscribers 
(with one share each) are J. Atherton (manufacturer), W. M. M. Forwood, 
F. Horne, G. T. R. Collis, H. Perry, D. Gayler, A. Purnell. 


PREMIER ELECTRIC LAMP CO. (LTD.)—This company was registered 
on June 26, with a capital of £100,000,in £1 shares, to adopt an agreement 
with the Premier Electric Lamp Syndicate (Ltd.) and to carry on the 
business of mechanical and electrical engineers, manufacturers of aud 
dealera in lamps, wires, cables, accumulators, and appliances, suppliera of 
electricity for light, heat, motive power, or other purposes, &:. The 
subscribers, with one share each, are Ald. Lloyd Higginbotham (engineer), 
James B. Atherton (manufacturer), Н. A. Watson, D. MeKechnie, 
C. Petrie, T, Briggs, and Jacob Atherton (manufacturer). 


ROSLING, APPLEBY & PYNN (LTD.)—This company was registered 
on June 22, with a capital of £100,000, in £1 shares (50,000 6 per cent. 
cumulative preference), to take over the business carried on by Rosling 
& Appleby, and to carry on the business of electrical and general engineers, 
electricians, motor-car manufacturers, wire drawera, &c. The subscribers 
аге P. Roeliog, Н. W. Appleby, and V. A. Fynn (electrical engineers), 
R. Lord, Н. O. Enrich (electrical engineer), P. Milne-Milne (mechanical 
engineer), aud J. Orerend (works manager) The first directors are 
P. Rosling, H. W. Appleby, and V. A. Fynn. 


ST. AUSTELL & DISTRICT ELECTRIC LIGHTING & POWER CO. (LTD)— 
This company was registered on June 27, with a capital of £10,000, 
in £1 shares (300 founders’), to apply for and obtain a provisional order for 
supplying electricity at St. Austell, Cornwall, and to carry on the business 
of electricians, electrical and general engineers, &c., and to enter into an 
agreement with the United Kingdom Tramway, Light Railway & Electrical 
Syndicate (Ltd.). The subscribers are J. M. Coon (engineer), H. Hodge, 
A. P. Coode, E. J. H. Bluett, Major H. Tulloch, J. Parnell C.E., and 
W. H. Lawley. 


SCHATTNER ELECTRICITY METER CO. (LTD.)—This company was 
registered on June 29, with a capital of £50,000, in £1 shares (12,500 


deferred), to acquire the patents of Messrs. E. Schattner, F. M. Long and 
F. W. Harmer relating to electricity meters, with the business at Timber- 
hill, Norwich, and to carry on the bysiness of electricians, electrical 
and general engineers, manufacturers of electricity meters, &c. The first 
subscribers (with one share each) are E. Schattner (engineer), F. M. 
Long (engineer), J. C. Wrist, R. S. Baill, F. W. Harmer, R. J. Wallis- 
Jones (engineer), and А. M. Billington (engineer). 

SOUTH LANCASHIRE ELECTRIC SUPPLY ОО. (LTD.) — This company was 
registered on June 29, with a capital of £10,000, in £1 shares, to carry on 
in South Lancasb ire or elsewhere the business of electrical and mechanical 
engineers, electricians, suppliers of electricity, manufacturers of cables, 
wires, lamps and electrical appliances, &c. The subscribers are the same 
as those of the Lewisbam & District Electric Supply Co. 


TYPEWRITING TELEGRAPH CORPORATION (LTD.)—This company was 
registered on June 26, with a capital of £100,000, in £1 shares, to acquire 
and develop any patents relating to electric telegraphy or telephony, 
or the generation, storage, and transmission of electricity, to manufacture 
and deal in recording telegraph instruinents and other electrical apparatus, 
and to enter into an agreement with the Recording Telegraphs (Ltd.) 
The prospectus of the company was reviewed in our last issue and we learn 
that the shares were fully subscribed. 


CITY NOTES. 


— 


MEMORANDA.— Bank rate 3 per cent. (since June 14, 1900). Price of silver 
28/,d. per oz. (July 5). Consols (23 per cent.) 994—998 for money, 
994—998 for account; 24 per cent. 99—994 (July 5). Stock Exchange 
Settling Day: Consola, Aug. 2; Stocks and Shares Continuation Days, 
July 10 and 25; Ticket Days, July 11 and 26; Pay Days, July 12 and 27; 
Mining Share Carry-over Days, July 9 and 24. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.) — Warrants for the 
payment of interest on the £400,000 5 per cent. debenture stock for the 
half-year ended June 30 have been posted. 


EASTERN TELEGRAPH CO. (LTD.)—Subject to final audit the accounts 
show after payment of interest on 4 per cent. mortgage debenture stock, 
dividend on the 34 per cent. preference stock to March 31, 1900, and the 
interim dividend of £1. 5s. per cent. on the ordinary stock to Dec. 31 last, 
a balance available sufficient to pay a final dividend of £1. 53. per cent. and 
а bonus of £2 per cent., both free of income tax, on the ordinary stock, 
both payable on the 19th inst., making with previous payments on account 
a total distribution of 7 per cent. on that stock for the year ended 
March 31, 1900. The transfer books will be closed from July 11 to July 19 
inclusive. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)—The directors have declared an interim dividend for the quarter 
ended 31st March last of 2s. 6d. per share (tax free), payable on 14th inst, 
The share register is closed from 6th to 13th inst. inclusive. 


W. T. GLOVER & CO. (LTD.)—Mr. A. H. Howard, who has been for 
some time manager of this company, has been elected to a seat on the 
board of directors. 

GREENWOOD & BATLEY (LTD.)—The directors’ report for the year 
ended March 31 states that, after providing for debenture interest and for 
management expenses, writing off £1,500 for depreciation on buildings and 
plant, and making due provision for doubtful accounts and allowances, the 
accounts show a net profit of £8,829. 7e. Ad., which with £2,955. 153. 5d. 
from 1899 leaves £11,785. Os. 94. available for distribution. The 
directora recommend that dividends of 7 per cent. per annum on the 
paid-up cumulative preference share capital, and 2} per cent. per annum 
on the paid-up ordinary share capital, absorbing £11,521. 153, 3d., leaving 
£463. 5s. 6d. to be carried forward. 


ROSLING, APPLEBY & PYNN (LTD.)—This company, which has a share 
capital of £100,000, in £1 shares, invites subscriptions for £15,000 6 per 
cent. cumulative preference shares and £15,000 44 per cent. first mortgage 
debenture bonds of £50 each. The list closes to-day (Friday). Particulars 
of the registration of the company are set out in the current issue. 

THOMAS PARKER (LTD.)—The annual meeting of this company жаз 
held at the worke, Wolverhampton, on June 29, Mr. C. T. Mander 
presidiog. The chairman said that for the year under review it was 
proposed to declare a dividend of 10 per cent., which he considered was 
most satisfactory. The fact that they were able to hand over £5,000 to 
the reserve was also satisfactory. 'They had not made 80 much gross profit 
during the year as in the previous one, which was hardly to be expected, 
because the price of materia!s of all sorts had gone up, aud they had not 
thought it policy to increase the price of their manufactures in like 
proportion. He thought, however, the 10 per cent. dividend, and the 
£5,000 going to reserve, would be considered satisfactory. The directora 
report was adopted. 


STOCK EXCHANGE NOTICES.— The 4th inst. has been appointed a 
special settling-day in 70,000 five per cent. cumulative preference £1 fully- 
paid shares (Nos. 1 to 70,000) of the Alliance Electrical Co. (Ltd.) and 
the fully and partly paid provisional certificate for £100,000 five per cent. 
second debenture stock of the Edison d Swan United Electric Light Co. 
(Ltd. The first-mentioned securities have also been ordered to be 
quoted in the official list. Application has also been made to the com- 
mittee to appoint a special settling day in and to grant a quotation to the 
further issue of 30,100 ordinary £5 sharcs of the Westminster Electric 
Supply Corporation (Ltd.) and to allow the £5C0,000 four per cent. deben- 
ture stock and the further issue of 100,000 ordinary £5 fully-paid shares 
(Хов. 490,001 to 590,000) of the National Telephone Co, (Lid.) to be 
quoted in the official list. 
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TYPEWRITING TELEGRAPH CORPORATION (LTD.)—We learn that | tion of the offer of the syndicate was moved by Mr. T. Falls and this was 
the issue last week of 55,554 shares of £1 each in this company was fully, | carried practically unanimously. The chairman said that as the share- 
in fact, somewhat over subscribed, and the directors have proceeded to holders had ad rejected the offer the present directors would тена in office 
allotment. We may further state that the underwriters were relieved of | for a few days to enable a new board to be elected. 
their liabllity, as the public came in and took the whole of the issue. WEST AFRICAN TELEGRAPH CO. (LTD.)—The numbers are set out on 

UNION ELECTRIC LIGHT & POWER CO.— Notice is given that £5, less tax, | another page of a drawing, on Srd inst, of 155 5 per cent. mortgage 
wi!l be paid by the National Provincial Bank of England, 112, Bishopagate- debentures of £100 each in this company, which will be paid off at par on 
street, London, E.C., upon each $1,000 first mortgage 5 per cent. gold | Sept. 1 at the National Bank of Scotland (Ltd.), Nicholas-lane, Lombard- 
bond of this company deposited under the reorganisation scheme. street, London, E.C. 


VOLENITE (LTD.).—A meeting of shareholders was held in Dublin on ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
Thursday last, to consider a proposal of the Rhea Insulite Synd. to purchase | — ————-—— q 


the assets of the company. Mr. Thomas Falls presided, and said the 3 | Мо. | AGGREGATE. 
proposal would come before another meeting of shareholders in London on Line. Te g Eon of 

Wednesday. The present meeting was called to ask the opinion of the ji E | weeks! Amount. кыы 
Irish shareholders as to the sale. The investigation committee of the Fiab, | — —————— | _ | — 5 : 
Oil & Guano Co. had decided that they could not recommend the sale 1900 £ | £ £ £ 
at the price offered. Mr. Reeves said the works were in a state of chaos, | *Birmingham Tramwayn June30 | 4,452 + 94 25 110,191 6,441 
and thousands of pounds worth of machinery had never even been unpacked. Blackpool Corporation... 28 793 + 201 13| 7317 1.522 
He thought the directors should be asked to explain why the business had | Blackpool and Fleetwood, „ 30 724 + 115 25 10,125 '194 


4- 

t 

+ 
been allowed to drift into ita present condition. Mr. Kilbey said that on ion 1 n 657 2x 
unless they got 200,000 shares and £50,000 cash they should oppose the ca bay оо Me á : 1 55 + 107 = po + 1,393 
proposed sale. The resolution was adopted refusing the offer of the | Brisbane Trams ......... May 16 1,804 + 456 7 12,694 + 3,259 
syndicate. *Bristol Trams & Carriage| June 148 — 66 4987 |+ 2,821 

At the meeting in London on Wednesday, the chairman (Mr. A. J. i red Ayres & Belgranc is = ionic 667 x Pere 8 4,285 

Dudgeon) eaid that in March last the directors were approached with a City & South London Ry.| July 1 | 1,490 + 510 26 33,724 |+ 6,830 
view to the sale of the company's works at Alpertone and the British patent | Dover Corporation . . . June30 213 + 2 13 2,652 |+ 246 
for volenite, &c., by a syndicate interested in the production of a| Dublin United... „ 29 3,661 ＋ 110 25 87,005 
mechanical rubber, and from whom, whilst under Mr. Lamplough's | Dublin Southern Dist... | „ 29 963 — 73 96 21.510) 713,711 
management, the company had received an order for 1,000 tons of raw | Glasgow Corporation ... s 30 | 9,132 + Ou ae m 
material, There were good and substantial reasons why it was advan- | Hull Corporation . . . „ 30 | 1259. ... | 52| 41958 | .. 
tageous to agree to the proposed sale. This company would then have, Liverpool Corporation.. „ 23 8251 41,507, 95 181,001 |+ 22,491 
besides the shares in the new company, the property at Gorleston, plus its Liverpool Overhead Rly | July 1 1,682 + 220 96| 37,502 |+ 1,510 
foreign patents. As regarded the ability of the Rhea Syndicate (the Sheffield Tramway. . „ 2,385 4. 1,025 26 53,108 |+ 17,252 
proposed purchasers) to carry out its part of the engagement, they were *South Staffs. Trams..... bi „„ € 
assured, and believed, it had all the necessary financial power. The rejec- = Partly eloctrical. 


F een SHARE LIST. 


 PREYIOUR Price RATE PER Busixkss DONE 
OUN 
reni ez à im NAMR. | Weex’s Pricg, | Wednesday, Окхт. | Dimmu Dux, | Duro Week 
"е | SHARR. | DEND. Jung 27. | July 4. YIELDED, | | Expo Jury 4, 
=. 9 | ж v — гьа; » 
TELEGRAPHS. | | 
2 8. d Highest | Lowest 
2110, 900 100 4 African Direct Telegraph 4% Mort. Deb. (red.) . X 100 104 99 ИЗ 817 8 | January and July. ES 
25,000 10 bie | Morons Teka COPRs. 0000: cesie eoa. особо caves, A E TEA ee June and December .. * 
£119,700 100 5% Do. 5 per Cent, Debentures OOPER 85 90 85 90 511 1 Sie 
£822,720 | Stock 15/0 | Anglo. American . . . . . eee eee —— 60 63 60 83 | 17 0 | Fob., May, Aug., Nov. 6) T 
£3,038,640 | Stock 80/0 Do. bee e эзге бүчү | 1134 lij | 113} 114} 5.59 ja * 114} 113% 
22.088,60 Stock | 27/0 | Do.  Deferred . . serve conse sores nennen | 1i B 121 13; 10 7 9 : а 13] W: 
$13,333,300 | $100 814 Commercial Cable C apital . weide 165 175 165 175 411 5 Jan., Apr., July, Oct. — 
41,589,498 Stock Do. 4 рэг Cent. Debenture Stock......... .....X t 102 104 101 103 ЩЕ. * e 103] 1023 
16,000 10 6/0 | Cuba Submarine Ordinary  ........... . . Vases : 61 7} 6} 7} 10 0 0 | February and August 6% 
6,000 10 10/0 Do. Preference 10 per Cent, ....................... | 154 164 154 16j 6 18 РА к өөө | - 
12,931 5 2/0 Direct Spanish Ordinary à ке 5 4 4 0 0 | April and October...... ә ove 
6,000 5 5/0 Do. 10 per Cent. Cam: ilative Preference ..... Y 10 Y 10 5 0 0 da — T өөө 
£30,000 | 50 47 Do. 4} per Cent. Debentures. .. . .. . . Kd 101% 1057 100% 1017 4 6 7 | January and July...... 009 - 
62,710 | 29 $/0 | Direct United States Cable. nnn | cite 1% 114 12 5 16 8 Jan., Apr., July, Oct. I T 
£111,009 100 44% | Direct West India Cable 44% Reg. Dab. (red.) . x2} 10) 103 9) 102 | 4 8 0 | Jane and December ... — өзө 
£4,000,000 Stock ö v spade аза заар | 143 153 113 153 412 5 | Jan., Apr., July, Oot. 151 115] 
£1,826,888 | Stock 817 Do. 3} per Cent. Preference Stock ......... ..... 7 10) 97 199 312 3 ) 50 991 | 97 
£l, ,482, 268 Stock 47 Do. 4 por Cent. Mort. Dàb. Stock Am ) Za 111 116 | lli 115 3 9 0 | May and November... 11+ 112 
250,000 | 10 6/6 Eastern Extension ....... гё aero 111 15} 14} 161 4 1l 10 | Jan,, Apr., July, Oot. 154 | 114 
£320,000| Stock 4» Do. 4 per Cent. Dobonture Stock... | 113 117 113 117 a dto Febraary and August e eee 
: £6,700 100 6% |" Do. 57 (Austin. Gov. Sub.) Dob., 1900 (reg.) ...| 100 103 T oe January and July...... — - 
£26,600 100 57 Do. (B o 100 103 bes "in | " „ 112 0 
£300,000 | 100 47 Eastern and S. African 4% Mort. Dəb., 1999.. о ANO 103 109 103 3818 5 | Fobruary and August - 
£200,000 | 25 47 | Do. 4 per Cont. Mauritius Sub. Dobs. (red. * 1007 103% 1007 1037 317 8 May and November ... 1004 - 
180,227 10 2/6 | Globe Telegraph and True edach nm nmm | lu 113 | 1} 11} | 4 9 4 | Jan., Apr., July, Ось. 112 l'j 
180,042 10 8/0 | Do. 6 per Cent. Preference. Bro nci NEST 15$ 15 15j 317 5 - 70 РР 12 
150,000 10 5/0 | Great Northern of Copenhagen ........... ex coupoa 4» 32 31 81 81 313 6 | January and July. abe -— 
231,800 100 44% | Halifax & Bermuda Cable "T" lst Mort. Dab. (red.) xd| 100 101 | 9 lol 4 9 1 | June and December. 
17,000 25 37/8. | TOA BAGO RE A E E N T ENE 63 57 | 853 57 4 7 9 | May and November 
£100,000 | 100 6% London Platino-Brazilian 6 per Cant, Dabs., 1991 | 105 103 | 105 103 5 11 7 | March and September 
£100,000 100 47 Pacific & European Tel. 47 Guar. Dabs. (red. jue xd 102 105 | 109 103 | 317 8 | June and December ... - pon 
11,839 "VER a etm uc wur mug ete d 81 7% 84 4 14 1 | April and Ooctober...... 8} 74 
3,381 | £100 Cert 67 Submarine Cables Trust ..... ort e inse] ABS 1?0 | 125 13) 41210 | РА * 127 T 
15,609 10 „ | West African Telegraph ...... s cosis «осоо ese eee a 2k 3k 2% 3} 4 9 3 | December and July ... oe ese 
£171,100 100 БЕ. ee 5 per Cent. Debenturea (red.) ............| 97 100 97 10) 5 0 4 March and September 
30,008 2% сеа | West Coast of America ..... ..... ..... nnn Tnm e | Li 1 $ 1 * - ene eee 
£150,000 100 47 Do. 4 per Cent. Deb SUM, oves Canes Seer: xa| 100 103 93 102 | 811 7 Jauuary and July...... see — 
83,321 10 1/) | West India and Panama . . ... .. . | j i j i $e | May and November ... 
81,563 10 6/0 Do, 6 per Cent. Ist Preference ...... ..... . Ж 6} 74 6$ T 8 0 0 | „ 90 
4,069 10 6/0 Do. 6 per Cent. 2nd Preference ...... . fiie 6 7 | 6 7 8 11 5 - 70 e 
£80,000 100 6% |" Do. 5 pər Cant. Dabontures ..................... xd| 104 107 103 105 413 6 | January and July...... | 
£389,731 | Stock 4% Western & Brazilian 4 pər Oant. Dəbəntare Stock - dad | 415 3 June and December ... A ate 
207,930 10 3/0 | Western Telegraph (late Brazilian Submarino) ...... 14] 15} 141 15] 4 IL 1) | Mar., Juno, Oct., Doo. 15 14} 
| £75,000 100 5% L Do. 5 per Cent. Debs. (2nd Series, 1908) ...... 105 108 1)3 106 41i 4 | June and December... - 
| | TELEPHONES. | | | 
44,000 £5 3/0 | Ohlll Talephone (fally BRUT anu —Á А 23 3} 2} 3} | 4 5 9 August . . . v | - 
| 221,850 10/2 ца. | Consolidated Те! lephone Von. a14d Maafz Eve ы ET sin JUL „есес convene lito osse бее | 500 
72,080 1 2} | Monte Video Tel ephone Ordinary  ..... „ | B i $ 5 00 November . А | ove 
88,492 | 1 10 | Do. 5 por Cant. Ргә(өгәасә...................›.....| 1 1 | 6 0 0 - ese 
490,000 | 5 3/0 | National . 2x. 3 5} 5 5} 514 3 | February and August | 5 
15,000 10 6/0 Do. 6 per Оэ: it. n T n lat iva let Peat. эсә" 100 $6 13 15 13 15 4 59 - * - 
15,020 10 6/0 D». 6 pər Cant. Cam 1lative 2ad Peafara2968 ... 12 14 13 14 4 5 9 - »9 
250,090 5 2/6 Do. 5 par Cant. Non-Camalative 3rd Pea.. 5 5] 5 5 415 3 99 99 | СЕР 
3,020,000 | Stock | 31% |* Do. Dabanture Stock 3} port Cant. ке » 93 101 93 101 310 3 ! Juneand December... 100 | 
1171,50{4 | `1 ^f Orlontal . оде AT „ Weed а i 13 А 14 4 8 1l | April aad October...... | — | 
` 58,000 | 5 2/6 Ualted RSE TO Si CCC a 41 5) | 5 54 FG Y LIB ouod caste spesa Б} 
16,689 | 5 3/6 | Do, 5% Cumulative P reference .. xd 5 54 | 5 54 41011 | June and December... 
4179,17 Stock | 5% Do. b per Cont. Dobenture Stock (red.).., 105 103 | 104 107 | 418 6 а s 
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Рһквехт | Амосхт | Laer Paxviovs Price RATE PER Busrxxss Dons 
AMOUNT ОР "гт. МАМЕ. were Pen Prior, | Wednesday, | Окхт. "Югтгрикр Dvur, Dvonmiwo Wix 
* |. Buanx. | DEND. Јохк 27. July 4. Yrevpep. Енрно Jury 4. ° 
ELECTRICITY SUPPLY COMPANIES. . & s. d. Highest | Lowest - 
100,000 1 . | Bl'ekh'th & Gr’nw’ch D'st'ct Elec. Lt.Ord. (fally pd.) ! 4 | е x uM <: 
6,000 10 100 | Bournemouth and Poole Elec. Supply Ord, .......... ll 1 11 12 311 3 eco - - 
6,000 10 4/6 Do. 4% per Cont. Cumulative Pref. ..........,....| 10 11 10 11 4 110 ess oes en: 
19,661 5 3/6 | Brompton & Kensington Electricity Supply Ord. d 7 8 7 - 815 0 v: ecc a 
12,000 5 3/6 Do. 7 per Cent. Preference ...... ........ man = @ 9 8k 9k 813 8 | Marchand September 9 

20,000 5 ove Calentta Elec. Supply Ordinary (fully paid) . eh 6 7 6 61 (е E | 7 v. 

50,000 5 5/0 Charing Cross & Strand Electricity Supply сот. eb; 9 10 9 10$ 4 5 9 | Febraary and August 1) 91 
20,000 5 2/3 4% per Cont. Preference ........................ 5 6 5 6 815 0 7 * ose s 
34,000 5 2/6  Chelsca 3 парру Ordinary кинае "ававав-аадав 7% 6 7 4 5 9 March . OO ETETE can 54 see 
£160,000 | Stock 44% Do. - per Cent, Debenture Stock (red.) .....| 197 110 107 110 4 1 8 | Juneand December... os ede 
81,200,000 | $1,000 57 "омо ра lat Mort.6% 30 yr.Gold Bonda(red. ) ..| 100 110 100 110 4 1011 | April and Octobar...... кен oes 

70,579 10 8/0 | City of London Electric Lighting Ord. . 8k 9 8j Hi 4 4 3 | February and Auges 9i 9}, 
,000 10 67 bo. 6 per Cent. Cumulative тюе онаа R^ 3 121 13 4 S1L | January and July T eds 
£100,000 | Stock 5% |* Do.  5perCent.DebentureStock (red.) d 124 123) 122 127 818 11 | June and Decem 1225 к: 
40,000 10 8/0 | County of London and Brush Prov. Ordinary ...... . 9 10 9 10 4 00 - - 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference . .. là 124 lj 12; 416 0 | Marchand September 12} 1! 
£200,000 Stock 44% Do. 447 Dob. Stock Certs. 5 — (rei) ..xd| 10 113 108 111 ECL sis in > 
15,000 5 104 Kensington and Knightebridgb Ordi lees) M 1 128 131 41686 oo Ex — 
10,000 5 6% Do. брег Cent. lst Pre ined Quat. eid a 7 7 в] 7 „ЖЫ; у and Jaly...... ots he 

110,000 3 — London * Supply Oral соода dendi exp iuis 1 1 1 1 = ose 1} 14 

49,8400 5 3/0 De. бра Cent. Preferenóe ...... ....„... «е cerne 4 4 4 4 613 4 $y à 
£250,000 | Stock 4% 4 per Cent. ш Мок e ‘Debentures .. 98 10) 93 100 4 00 June, Bept.,Deo. — eve 
85,000 10 5/0 маце! Elec. Sup 133 144 144 м |346 April aud Ostober .. 15 Зе 
£220,000 | Stock 44% Do. 4 per Cent. рро с Stock First Morigagex' 113 116 Hi 114 81311 | Juneand December ... «e oe 
126,000 Stock 317 Do. 3i er Cent. Mort. Deb. R (red.) .. 97 9) 96 98 811 6 ^ pene — 
6,452 19. 6/0 Notting Hi ectric Ordinary.. 06000-00000000000 0000025 — 16 " 17 А 154 a 16} 4 4 17 March DIA NI ... „+ 
10,000 5 5/0 Oxford Electric Ordinary ОЛ УЕ 6 É 6 4 3 18 LL os eee soe 
300,000 1 87 Rand Electric 1 —— —*„e.l : „„ „„ 8 $ 10 13 4 eee oe ore 
£135,000 | Stock 5% River Plate El. Lt. & TP ctn, Ltd., By let Mor.Dab...| 75 85 75 85 518 0 | January and July . - өөө 
15,000| $100 $2 Royal Electric Company of Montreal Shares . 185 185 165 1% 4 6 6 | Apri and October. S 4: 
£115,500 100 44% |* o. 4 per Cent. Ist Mortgage Debentures ..| 10& 107 104 107 441 - „ ove - 
40,000 5 9/6 | St. James's e Pall Mall Electric Ordinary 14 15 14 15 416 8 | February and August - ows 
20,000 5 3/6 Do. 7 por Cent. Preference .....,......... ee сар Rk 9) 84 9j 813 8 РА ә ie а 
12,000 5 - Smithfield Markets Electric Supply Ordina y — 2 2) 2 2} exe - ce - 

£50,000 | Stock S Do. . 4% Debentures... 8ә 95 85 95 Же КА ué 925 
65,000 5 805 South London Electric Supply O:dinary (folly paid) 3} 4} 3} 4} “5 oe a = 
79,900 5 8/0 | Westminster Electric Supply Ordinary ............ .. 11 12 ИП 12 5 8 4 | Marchand Soptember 1 113 

ELECTRIC MANUFACTURING &o. COMPANIES, 

125,000 1 Tid. | Aron Electricity Meter 6 per Cent. Cum. Pref, . { i 1 1 8 0 0 | Marchand September oa қ 
85,000 1 Tu British Electric Works Co. Ordinary . . — M 1 1 é - - - > 
50,000 1 LIII Do. 5 per Cent. Cumulative 3 „„ 14 13 і: 18 oe [LII] ove LII 

£50,000 100 417 Do. First Mortgage Debentures енн NU M 93 101 442 - eve © 
40,000 5 15/0 | British Insulated Wire Ordinary. . . ... 11 13 11 12 43 4 өө ove 
40,000 5 3/0 Do. брег Cent. Preference .. — 568 6 6 6 6 412 4 - А оо 

100,000 5 1/6} | British Westinghouse 87 Preference . — о» 4 5 4 5 - өө - - 
90,060 2 1/23 Brush Electrical Engineerin нанне буза» DIXIE 1 1 1 14 4 5 4 September ЫЕ 00010056 ui “++ 
90,000 2 167 Do. брег Cent. Pref. on-Oum. шшш... m 2 21 2 2t 5 6 8 eee - 

£125,000 | Stock н Do. 44 Cent. Perpetual Deb. Stock — 103 111 109 114 3 19 10 шаа] Bae and en ove * 
£108,710 | Stock Ф |* Do. 2nd Debenture Stock (red.) . s.s.s. xó| 103 105 101 103 475 cos ate 
32,000 5 10/0 | Qallender's Cable Construction Ord, ...................| 13 14} 13 l4 6 8 5 153 e 
20,000 5 Do. брег Cent. Cumulative Preference .....X } 5 6 5 5 4 611 bj > 
£90,000 | Stock 44% Do. 4% per Cent. Ist Mortgage Deb. (red. ) xij 112 116 по 114 3 18 11 | November and Ж "a vie 

300,000 1 0/93 | Castner-Kellner Alkali Co. (fully pald) ............... l 18 l 18 616 5 de) ie E: 

£150,000| Stock 7/9 Do. Ab per Oent. First Mort. Dab, (rod. yes 99 102 9) 192 48 3 - - — 
60,000 1 0/93 Chadburn' R Ship Telegraph Ordinary . "ҮТҮ i 1 1 7 0 0 March —＋*2»᷑ % ttt tt) ›, eee oon 
60,000 1 0/71 Do. 6 per Cent. Cumulative Preferaaoe .. là là 568 - P x 
2,098 8 1/93 eens and Co. (Nos. 1 to 32,098) sf 4 3 4 410 9 | January and Jaly...... 83!) $3 
£100,000 100 5% * er Cent. First Mortgage Dab. ; (rel) xd 19) 103 9$ 101 | 600 | T T s.. — 
0,000] 1 0/ Danie 'and T mmins 6 per Cent. Cam. Pref. 5 i 14 i 1j 5658 PZN - » 
99,261 5 1/9? | Edison and Swan United (“A“ ahares) (£3 paid)... 2 2% 3 2 7 3 9 | February and Augast 2n 2 
175139| . 5 2/93 Do. (е o безне аир Гоа БА 33 45 3} 4 613 4 - » 4, 4 
023 | Stock 4% Do. per Cent. Mortgage Deb. Stock (re 1, хі! 93 95 91 93 4 6 0 | Junsand December... 92 91 
100; 5 5/111 | Edmundson's Electric Corporation Oed, (fully p 1. I 4} 5 4} 5 6 0 о | Half-yaarly ............... 41 nee 
£75,000 | Stock - Do. 43% per Cent. First Mort. Dab. (red. 2 ose 101 101 101 101 - - - - 
112,100| 2 1/21 Electric Conaiructíon Co. (Limited) |. 94 2 2} 2 2 5 6 8 | January and July...... M ves 
25,000 2 2/93 Do, 7 per Oant. Cumulative Praforenoe ......... 3 35 3 34 40 0 | Јау . . . . et e 
£182,500; Stock ; 4% Do. 4 per Cent. lst Mortgage Dy. ан, ал 103 10; 10) 103 316 2 , January and July... .. 7 
30,000 | 5 | M0 | Henley’s Telegraph Works Ordinary. James ul] ' id 11 13 14 611 0 | February and August 14 13} 
30,000 ' 5 1/6 Do. . 4j рег Cent, Prefərenoe ....................... sk 51 5 5 318 3 T " tt 
£50,000 Stock | 437 Do. per Cent. Mortgage Deb, Stock (ra 1.) 110 114 110 114 8 13 11 m " — one 
50,000 10 India Rubber, Gatta Percha, Ko., Works 21 21 21 21 4 12 Lt 24 21 
£300,000; 100 4x Do. 4 per Cent. Ist Mortgage Dab. (red.) .. 1) 103 10) 17; 317 6 | Marchand Soptombor ДЕ» on 
37,350) 12 24/0 | Telegraph Construction and Maintenance ...... 35 3 6 3) 41?! 4 | Maroti and Ja. 33k 37} 
£150,000 100 4% Do, 4 per Cent. Debenture Bonds, 1909..,. xd 192 155 101 124 3 15 11 January aul July . ... FR on 
20,0001 - 5 9 | Do. Manufacturing Ordinary ` 15 10 lu}  1lj 5 4 4 | x. к єн 
20,000 5 2/6 Do. брег Cent. Cumulatlve Preference . son 5 6 5 6 43 4 | i^ e - 
30,000 "uu 6 7/0 | Willans and Robinson Ordinary ......... ОО ПМ 0 11} 10 Li} 5 4 4 | April and Ostobar...... Sea © 
50,000 NS 8/0 Do. er Cent. Cumiative Preference ......... 6 7t 61 7 429 ie i У y 
£100,000 | Stock 44% ро. T per Cent. lat Mortgage Debontures ... 101 195 10s 1% 313 8 | May aud Novenbir...| G} 1^3 
' ELECTRIC RAILWAYS TRAM WAYS, 4 ; 
15,000 10 10/0 | Blackpool and Fieevwood Tramways ... Gel Mi X lj 18 466 - T - 
£167,900 100 5% | Brisbane Tramway 5 18 Cont. Dobentures. . .. 10“ 104 103 105 416 7 one be өзө 
50,000 10 87 Bristol Tramways and Carriage Ordinary ............ n 234 22 234 з 310 February ani Aigaat sus | E 
25,000 10 4 Do, Cumulative Preference (fully paid) ..xd| 1); 1)} 10 11 see | - eae | - 
£100,000| Stock 4% Do. 4 per Cent. Dəbəntures ..,.,,,...,... манаха) 118 13) 118 13) з 6 1 | Febriary aud Augu:t - a 

.12,000| . 10 5/0 | British Columbia Electric Railway 54 Peab s. 109] 19] 10] 10] 413 0 MM aad November 10] 105, 
30,000 10 11/0 British Elec. Trac Ord. (Nos. 1 to 30 6000 x 1 & rights 16 17 14 15 4 0 0 one 1435 14; 
15,000 10 8/7] Do. (Nos. 60,001 to 75,000) ... ........xd & rlgats|— 13 17 14 15 — * s 9" 
50,000| 10 6/0 Do. "СИ 0005 РЕ. oo stasassasoscctaces xd rights“ 12% 13} 2 1 412 4 | February aad August 124 12 

£200,000 | Stock 5% Do. брег Cent. Perpetual Debentures .......| 124 127 125 1:6 40 4 - > a 
£150,000 | Stock = Do. Do. (issued Feb. 5, 1990) ..... ае 10 12 lw 12; fai m 1211 ons 
40,000 5 2/8 5 Buenos ina x Belgrano 67 “А” Сат. Pref... ó 5} 6 d 5 14 4 vos 5i T 
27,500 74 60% DO Free ede ese Ses nono — á 4 4 4 T - eee ace 
£320,000 | Stock 5% Do. „же геч Debentures 171 10i 100 13 1 1 . А ace 
£120,000 | Stock 13/9 Do. вуза Deb S«kProv.Certs (E57 /toba p l. ). 3i 4l 33 10 ^ 8 E a 

206,297 10 3/0 | Central Londor Ordinary ...... =! ^Ш 10} 81 19} 2 15 6 June and Decombsr .., 10} LM 

£855,000 | Stock 14% | City and South London Railway Gon. “Ocdinacy 65 Gs 61 66 216 9 February aad August 6 i - 

370,500 10 1516 Do. (Nos. 22,501 to 60 aro EN 7 Ü 7 Ex 0 m " Mm we 

£150,000 | Stock 5% Do. брег Cent, Perpetual Preference (sai). 10 145 10 145 з 9 0 — ) 1:0] 8 
£200,000 | Stock 6% Do, (1838). s.s] 132 137 132 137 313 8 | — soe T 
£215315| Stock 47 Do. 4 per Cent. Perpetaal Dobonvara . ww iM 123 123 123 3 2 6 May and November oop - 
20,000 10 81A {t= Orial Tramways Ordinary. . . . . 22 21 24 21 3 6 8 | March andSepw nbər oe Yes 
10,000 10 67 Do. 6 per Cent. Prafsrence ......... — аугъан li 15 l4 15 817 5 ” ” - 
£300,000 | Stock 447 t Do. 4% per Cant. Debsnture ......... ... sese Eu Lae 115 113 115 81711 | January and July...... * s 
95,000 1 0/9 Isle of Man E ram. and Klec. Pow er Ori. винне sooo эз i 1% i A 32 0 0 March aad October eee eee "TT 
70,000 TO 0/7] Do. 6 per Cont. Prof... TT Ta i n t 24 0 0 m) " toe ... 
80,000 10 1/3 Kidderminster & District E. n. & Tr’ ot’ n [34 Pref, e 91 10 9. 103 416 2 | May and November ... — ese 
37,500 10 24% | Liverpool Overhead tall way . A—— nse 8i 8i 9 94 4 6 9 | February and August TA ove 
10,000 10 5% Do. 6 per Cent. Preference . . . . . . 6 1; 134 13} 13; 811 1 | РА * Уса 4 — 

4 25,000 Stock 4% Do.  4perCent. Debenture .. .. . . . . . . . . . 10 107 105 107 316 0 , January and July...... a» d ws 
24,000 5 .. | New General Traction Ordinary ............... Mes 3 3} 3 3} 27А - W^ wet 
50,000 | ó 6/0 | Do. 6 per Cent. Cumulative Preference ...... 1 or ' 4 5 £14 3. | Muy. ios sioe voti vs one - 
4,000 10 "Pi Oldham, Ashton and Hyde Elec. sarap, Ө G - l6 13 18 18 «bá February aud August epa өөө 
4,000 10 6/0 Do. 5 par Cent. Preferaao . . . . . sesse 10 10} 103 101 413 0 m » T ove 
13,334 10 "^ Potteriés Electric Tfaction Ordinary RP D nee SURE 11 12 11$ 124 - — T - 
20,000 10 5/0 Do. брег Cent, Camulative Preference ......... 9 10 10 11 4 10 11 | February aad August .. — 
4540, Stock 3% Waterloo and City Ordinary ...... ——— P" 10] 103 93 101 219 5 Jause aud December. 100 93 


* In calculating the yield on this security, allowance has been made for sccrued interest, bat not for redemption, 
t Tbe London Stock Bxchange Committee refuses to quote these, 
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Ir is satisfactory to note that the remaining three important 
power bills— the South Wales, the Lancashire and the Durham 
County bills have finally passed the committee stage in tho 
House of Commons, and have been reported for third reading. 
We are also gratified to see that the ambiguities pointed out 
in our recent leading article have been to a large extent 
removed by the final wording of the clause defining and 
limiting the powers of the companies supplying electrical 
. energy, and of the local authorities within the areas affected. 

| аф —— 

Locar authorities bave done much to impede the advance 
of electrical engineering in this eountry by their opposition 
to new tramways and power distribution schemes, but the 
climax has surely been reached when the Richmond Town 
Council actually protests against the establishment of a 
National Laboratory in the borough of Richmond to promote 
the development of physical science and of the industries 
depending upon it. 
is likely to disturb the quietness of the neighbourhood is 
flagrantly absurd.. We are glad that a counter-deputation of 
those interested in the National Physical Laboratory has. 
applied the necessary correcting coefficient to the ideas which 
the first deputation sought, to. „impose upon Mr. Hansury. 

— — 

In our Palas Intelligence columns will be found 
answers by Mr. Кітсні in the House of Commons on the 
subject of wireless telegraphic communication with lightships. 
An inter-departmental committee has been appointed to 
consider the question. As long ago as October, 1897, the 


The contention that a physical laboratory 


Royal Commission on Electric Communication with Light- 
houses and Lightships recommended in their final report :— 


Having regard to the present expense of establishing and 

electrical communication with light vessels, the Commissioners do not fee 
justified in recommending the connection of any more of those statione 
until the ethereal system at present under trial has been fully tested. In 
the event, however, of any improved system rendering the maintenance of 
communication with light vessels less costly than it now is, they are of 
opinion that the East Goodwin, Cross Sand, Kish, Tongue and Sunk 
lightships have the first claims to consideration, together with the 
Scarborough lightship already recommended. 

The ‘ethereal system can be deemed to have long ago 


passed the experimental stage, so far as communication 
between lighthouses and lightships and the shore is concerned, 
and it is certainly not costly ; yet, while both France and 
Germany have already made successful use of it for this 
purpose, the supreme maritime power has got no further than 


to relegate the matter to an inter-departmental committee. 


Sido Tommasrina’s observations on the luminosity of the 
elongated primary Hertzian wire known in wireless telegraphy 
as the mast-head wire or ‘‘ feeler " (antenne) promise to furnish 
some valuable indications with regard to the efficiency of the 
various connections and apparatus used. For the luminous 
phenomena described in Mr. FouxxIER p'AÁrnsE's note in 
another column are in intimate relationship with the period 
of the oscillator and of the induction coil; and if they can 
furnish a test for the synchronism of both they may also 
serve to reveal other advantages or defects. From the 
point of view of efficiency, the very occurrence of such 
luminous effects is of course а sign that there is something 
wrong, for the energy spent in producing both these and the 
sound effects sometimes heard is deducted from the supply 
of energy available for the transmission of the signals, From 
the theoretical point of view, however, the effects described 
are of great value and interest. The waves emitted by the 
vertical feeler are cylindrical waves. They are not the waves 
as ordinarily transmitted along а wire system like that of 
LecueEr, but are of a secondary type produced by the abrupt 
termination of the wire. The luminous effects are. evidently 
connected with the finite conductivity of the wire. An 
examination of their behaviour in a vacuum would probably 
reveal some close relations between them and the ordinary 


luminous effects in а vacuum tube. 
3 —— 


WirBiN the last few days we have had the opportunity of 
inspecting two different specimens of instrument, termed by 
their inventors ‘‘ telephonograph " or telegraphone, but for 
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which we would suggest the simpler name recording 
telephone.” The idea is one that has been self-evident since 
the introduction of the telephone and of the commercial form 
of phonograph, viz., that it should be possible, by a combina- 
tion of these two instraments, to record a message transmitted 
from a distance through an ordinary telephone line. We 
believe that Episo worked at this problem, and that he even 
constructed a working instrument in his laboratory; at all 
events, this was among the applications of the phonograph 
which were suggested when the wax cylinder instrument was 
first put upon the market. Possibly Epison, who has always been 
an acute man of business, did not consider that the financial 
gain accruing to the maker of such a machine would 
compensate for the time spent in working out the necessary 
details. Now, however, that the telephone has become almost 
one of the necessities of commercial and social life, an efficient 
and reliable recording telephone is certainly a desideratum, 
and it is to be hoped that the necessary details of the 
construction and application of such an apparatus will soon 
be worked out. 
— — 

A Loup-sPrakKING telephone, held in front of a receiving 
diaphragm of a phonograph, will undoubtedly cause a record 
to be traced on the wax cylinder, but the result, on 
reproduction, is a considerable distortion of the voice. 
Мг. E. O. Комвево, whose instrument we examined 
and tested at Messrs. JoeL & Co’s offices this week 
has, it appears, set himself the task of diminishing 
this distortion, but up te the present it can hardly be 
said that he has been eminently successful. He makes use of 
the ordinary phonograph, adding to it only a loud-speaking 
telephone receiver in place of the usual receiving diaphragm. 
This attachment is a large two-pole receiver with a strong 
magnet of elliptical section similar to that of the two-pole 
Bell receiver, but larger. This is enclosed in a brass cylinder, 
and a fairly thick tin plate serves as a diaphragm and is 
clamped with a brass drumhead. Attached to the centre of 
the diaphragm is a short stiff wire terminating in the centre 
of a mica diaphragm, to which it is also rigidly attached. 
A brass eyelet is let into the middle of the mica diaphragm, 
and the cutting style is connected to this by a simple chain 
link. The style is hinged, and a hinged brass flap, to which 
the fulcrum of the style lever is attached, acts as a weight, 
pressing the style against the wax cylinder and compensating 
for any inequalities in the surface of the latter. This arrange- 
ment, when used with a Hunningscone” transmitter and 
four No. 2 wet porous-pot Leclanché cells, certainly 
reproduced sounds loudly, and also traced a record on the 
phonograph cylinder deep enough to actuate the ordinary 
speaking diaphragm ; but the articulation was in both cases 
most indistinct. 
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Тнк other instrument, due to the Danish engineer 
WALDEMAR PouLsEN, was referred to in The Electrician for 
May 4th last, and is described in one of Mr. Fournmr 
D'Arsg's notes in this issue. The apparatus is on view at 
the Paris Exhibition, but it is not actually in operation 
there. In the experimental type, shown a steel wire 


is wound spirally on an insulated cylinder which is 
rotated by clockwork, moving forward each revolution 
by а distance equal to the pitch of the spiral. A small 
electromagnet is connected in place of the receiver when 
receiving and simply in series with the local receiver when 
recording. The same magnet also serves for erasing the 
record when traversed by a continuous current. The speed 
at which the wire moves past the electromagnet is very fast; 
in the portable instrument shown at the Paris Exhibition 
it only takes three minutes for it all to pass. Some idea of the 
experimental stage in which this invention still is, may be 
gathered from the fact that it was found too difficult at the 
Exhibition to make the necessary adjastments in order that 
the working of the apparatus might be demonstrated to 
visitors. A cheap and efficient recording telephone would 
certainly Ъз a boon to telephone subscribers, but its realisation 
appears at present to be somewhat remote. 


— — — — — 


The 1,000 Miles Automobile Trial. The judges’ report on 
this trial, which took place between April 28 and May 12, 
together with the list of awards, has been issued. The 
conditions were such, however, that no electric vehicle took 
part in the contest. 


Canadian-Azores Cable.—Messrs. Siemens Bros. & Co.'s 
cable steamer ''Faraday" arrived at Fayal, Azores, on 
Tuesday afternoon, all well, and proceeded to lay the shore 
end of the Fayal-Canso cable for the Commercial Cable Co. 
As stated in a previous issue, about 600 miles of this cable 
were laid some time ago from Canso towards the Azores. 


University of Birmingham.—At a meeting of the Council of 
the Birmingham University on Friday last week, the new 
Principal, Dr. O. J. Lodge, was welcomed by the Vice- 
Chancellor. A communication was also received announcing 
the election of Prof. Poynting as Dean of the Faculty of 
Science. Mr. G. Leigh Shakespear has been re-appointed 
assistant lecturer in physics. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 

Latakia - Cypruͥss . June 21, 1899 ... — 
Cayenne—Pinhieros .......... - Oct. 11, 1899 — 

ier Taria Jan. 3, 1900 — 
Paramaribo— Cayenne Feb. 16, 1900 — 
OCeara—Marana m . Feb. 20, 1900 — 
Pard—Maran am . 9, 1900 — 


Mole- St. Nicolas—Cap Haitien Mar. 7, 1900 
Gibraltar Tangiers June 28, 1900 .. July 5, 1900 
Hong Kong—Macao . July 9, 1900 
Long Distance Power Transmission .— With regard to 
Prof. Forbes' Paper before the Institution of Electrical 
Engineers On Distant Electric Power Transmission," Mr. 
Reginald Wood writes us that “ Ше most advantageous 
method of transmission ” was described in his patent specifica- 
tion No. 10,218 of 1898, and that it is to have frequent 
feeding points and “on each feeding point to have an 
accumulator and boost on the current to the next feeding 
point so as to keep the line under full pressure.” 


Electrical Winches and Cranes.— In the course of the report 
of the chief inspector of factories for the year 1899, it is stated 
in the section referring to dock accidents, that there is a 
decided tendency to replace many existing steam cranes by 
hydraulic cranes or electric winches and crabs, except in those 
docks where only few cranes are necessary to cope with all 
the traffic. Steam cranes, however, appear likely to continue 
in use at smaller wharves and quays, where they have to 
carry goods from one spot to another as well as hoisting them. 
It appears that hydraulic cranes are at present employed to a 
greater extent than electric cranes, the report stating that the 
latter are in use in only a very limited number of docks or 
wharves. 
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Obituary.— We regret to report the death of Sefior Don 
Francisco de Paula Vasquez, who died at Madrid on the 24th 
of last month after a short illness. Sefior Vasquez, who was 
only 61 years of age, had been a high official in the Cuerpo de 
Telegrafos, and was Honorary Local Secretary in Madrid of 
the Institution of Electrical Engineers, as well as agent for 
the Spanish National Telegraph Co. and the South American 
Cable Co. Many of our readers will have pleasant recollec- 
tions of meeting Sefior Vasquez at the telegraph conference 
at Paris, where his kindly humour and sympathetic manner 
gained for him many English friends, who will join in 
expressing condolence with his family and with his many 
friends in Spain. 

Continuous v. Polyphase Current for Electric Tramways.— 
In a Paper read before the Zürich Engineering and Archi- 
tectural Society, an abstract of which is given in the Journal 
of the Institution of Civil Engineers, M. E. Huber gives a 
table showing the comparative costs of installation of an 
electric tramway 12} miles long in the two cases of continuous 
and polyphase current. The calculation is based on a service 
of five cars in use at once, one car at each end, and the 
remaining three at a distance of three miles apart; each car 
is assumed to take 20 kw. The tram is made up of a motor- 
. waggon and oue or two trailer cars, the whole weighing 20 

ions. The maximum gradient is assumed to be 1 in 20. The 
trams run at intervals of 30 minutes at speeds of 12 to 15 
miles per hour, The overhead trolley system is assumed to 
be used, and the pressure for continuous or polyphase current 
is in both cases taken as 500 to 600 volts. In the case 
of continuous-current working, with the generating station 
in the middle of the line, and an efficiency of 80 per cent., 
the total cost of the electric part of the work in the 
power station, along with overhead wire to feeders, would be 
£4,600 and an annual expenditure of £532 for wages, interest 
and sinking fund; with polyphase current the initial cost 
would be £5,400, and the yearly expenditure £618. 163s. If 
the generating station were at the end of the line, and the 
efficiency again taken as 80 per cent., the total initial costs 
for the continuous and polyphase currents are calculated to be 
£10,000 and £5,500 respectively, and the annual cost £856 
and £626 respectively. With the station at the end, and 
transmission by polyphase current, and feeding by continuous 
current with an efficiency of 70 per cent., the figures would be 
£8,720 and £1,099. 

Electrical Power Distribution in Factories.—The Engineer 
states that the motive power for the works of the Westing- 
house Air Brake Co., formerly consisting of a central boiler 
plant, supplying steam to 30 Westinghouse steam engines 
located in the various buildings, has been recently replaced by 
electrical power, generated at a central station and distributed 
to the several shops. There was about 4,000ft. of steam piping, 
the condensation in which represented a loss of about 50 n.». 
The boiler plant remains unchanged, and consists of 16 
Babcock and Wilcox water-tube boilers, aggregating 2,000 н.р., 
fed by automatic stokers and worked at 125lb. pressure. The 
ratio of grate surface to heating surface is as 1 to 52:8. The 
only ones of the former steam engines which have been 
retained are two of 10 н.р. for the exciters, and those for 
the stokers, air pump, and rotary pump in the boiler 
house. In the power station are three Westinghouse- 
Parsons steam turbines, each coupled to a bipolar alternating 
generator, running at 8,600 revs. per min., and delivering 
current at 400 volts. There are also two exciter units, 
delivering current at 100 volts, the air pamps and condensers 
for the turbines, driven by a 50-н.р. motor, and two air com- 
pressors driven by 100 н.р. motors. All the motors are of the 
Westinghouse induction type, belted to the original line 
shafts, which run at 112 to 175 revolutions, an increase of 
about 12 per cent. in speed. Countershafts are largely 
dispensed with. In the machine shops there are 25 motors 

gregating 485 R..; boiler house, three motors, 60 н.р. ; 
blacksmith shop, two motors, 50 f. P.; brass foundry, three 
motors, 35 H. Pp.; iron foundry, 13 motors, 185 f. p.; leather 
room, two motors, 26 н.р. Total, 48 motors, 790 н.р. There 
are also 2,500 incandescent lamps and 60 arc lamps of 100 
hours' capacity, all taking current at 110 volts. 


Photometry of Enclosed Arc Lamps.—At the Convention of the 
American National Electric Light Association, held in Chicago 
last month, a report on this subject was submitted by a com- 
mittee, consisting of Henry W. Doherty, W. E. Goldsborough, 
and J. Q. Brown, appointed to carry out measurements on 
various types of enclosed arc lamps, under various conditions 
of current supply. By an ingenious arrangement of apparatus, 
devised by Prof. C. P. Mathews, who carried out all the photo- 
metric measurements, it is stated that the measurements 
were carried out with an accuracy equal to that with which 
the comparison of monochromatic sources can be made. Two 
mirrors, placed on either side of the arc, were used to 
reflect the light on to the photometer screen, and a 
sectored disc was used to reduce the intensities of the two 
lights to be compared down to a point at which the 
colour difference ceased to be troublesome. The experi- 
ments were made with enclosed arcs only, and the following 
results for watts per с.р. were obtained, the arc being here 
considered as a light producer and not as a light distributor. 
I. Continuous current 110 volts—(i.) Opalescent inner globe, 
no outer, 2:10 watts per c.p.; (ii.) Opalescent inner, clear 
outer, 2°66 watts per c.p. ; ү) Opalescent inner and outer, 
3:04 watts per c.p. II. Alternating current, 110 volts— 
(i.) With clear outer globe, 2:62 watts per c.p., and (ii.) with 
opalescent outer globe, 3:20 watts per c.p. A suitable shade 
was stated to increase the mean spherical intensity of а lamp 
having a clear outer globe, in the ratio 254: 169—1i.e., by 
50 per cent. The conclusion finally arrived at by the com 
mittee is that, with a suitable shade such as it is recommended 
should be invariably employed for street lighting, the direct- 
current enclosed arc, without shade, gives 89 per cent. more 
useful light than the alternating current enclosed arc, with 
shade, and at slightly greater economy. The above candle 
powers are all expressed in Hefner units. 


Power used in Machine Tools.—The Engineering Magazine 
quotes from an article by Herr Loch in Glaser's Annalen some 
interesting information as to the power required by various 
machine tools in the railway shop at Gleiwitz. In this shop 
there are 107 electric motors of various sizes used for ranning 
tools and other machines. When the machines were bought 
it was found that the makers themselves were generally 
ignorant of the power required to run them, and so there were 
some mistakes made iu choosing suitable motors, some being 
too weak and some too strong for the work they were called 
upon to perform. А great many measurements were taken at 
Gleiwitz to determine the proper size of motor to run the 
various machines, and there is a list of 57 tools, with their 
corresponding motors, in the original German article. Among 
other results, it was found that a planer with a working sur- 
face 800cm. by 1000. needed a 5 н.р. motor, while another 
one, 1600m. by 85cm., took 8 н.р. A shaping machine, with 
a 800m. to 40cm. stroke, used 2 B.., the same as a circular 
saw 50cm. in diameter, while small and medium lathes 
required 1 н.р. to 2 н.р. A horizontal milling machine was 
satisfied with 1 н.р., borers and drills of various styles and 
sizes needed from 1 н.р. to 6 B. p., emery wheels, 2 нр. to 
4u.p. The no-load power consumption of car-wheel lathes 
of different makes varied from ‘68 kw. to 1:9 kw. The reversal 
of the motion or the quick back-stroke of the working parts 
often, it is stated, demands the greatest outlay of energy, in 
the wood-planing machines, for instance, requiring more than 
the working stroke. The influence of different speeds on the 
power consumption is shown by the following example: A 
shaping machine required 1:7 kw. to 2:8 kw. at starting. 
When running light is used :— 


At 10 strokes per minute and 18cm. length of stroke, or. kw. 


At 16 ditto 18cm. ditto И 
At 24 ditto 18cm. ditto 059 „ 
At 38 ditto 18cm. ditto 085 „ 
At 38 ditto 10'5cm. ditto 063 „ 
At 88 ditto 309cm. ditto 138 , 


When working with a 4mm. cut, at 16 strokes per minute and 18cm. 
length of stroke, only 0°85 kw. was consumed. 


The 107 motors in the main shop have a combined output 
of 384:5 н.р., and require 881 kw. at their terminals, or 
347 kw., including the lose in the conductors leading to them. 
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If all the motors had been made large enough for their work, 
they would have had an output of 454 k. p., and the corre- 
‘sponding consumption of energy would have been 426 kw., or 
461 kw., including the line drop. When running under normal 
‘conditions the motors use, on an average, from 250 amperes 
‘to 450 amperes, at 220 volts. The total energy consumed 
‘per month is about 15,000 to 20,000 kilowatt-hours. 
‘From these figures it follows that the average load of all 
the 107 motors is only from 16 to 29 per cent. of their 
normal capacity. 


' A Portable Zinc—Lead-Peroxide Primary Battery.—In Nos. 
'8 and 9 of the Centralblatt für Accumulatoren und Elementen- 
unde Herr W. A. Th. Müller gives a description of a portable 
vinc—lead-peroxide cell, which was exhibited at the Berlin 
‘International Motor Exhibition last year, and curves are 
given showing the output of the cell under different condi- 
tions. The chief feature of novelty in the construction of the 
cell is that the electrolyte is contained in a concentrated form 
in the pores of the peroxide plate, and that the plates when 
once thoroughly formed, can be kept stored away without 
. deterioration for nearly a year, and when they are required 
for use a normal electrolyte is obtained by placing them 
in water. The lead peroxide plates are of the lattice 
grid type, and the wide meshes are filled in with 
an active material composed of litharge and alum crystals 
blended into a plastic mass with a solution of caustic potash 
by a patented process. The result is a very hard and porous 
plate. When the forming process is complete the plates are 
raised from the bath and run along on a carrier to a drying 
chamber, where all the water is evaporated from them, so 
that when they are lowered into a vat of strong sulphurie 
acid they absorb it freely. When the absorption is complete 
the plates are lifted out of the acid and coated with dry, 
ground potassium silicate, to prevent the sulphuric acid 
taking up moisture from the air, and after this coating 
the plates are stored away in a dry place. The negative 
electrodes used in this cell are formed of zinc plates, whose 
thickness varies from 1:5mm. to 8mm. according to their 
size. These plates are set up in hard rubber or celluloid 
boxes, so that there is room between them for the insertion of 
the peroxide plates. The battery boxes are closed by covers 
provided with contact knobs which make connection between 
the individual plates of like sign, which answers well for 
small currents, and has the advantage that when the 
lid is removed any plate can be taken out separately 
for examination without disturbing the remainder. For 
large currents the method is unsuitable,-as the heating 
of the knobs causes the celluloid to take fire, and 
so lead-coated iron hooks have to be employed. When 
the battery is discharged the peroxide plates are removed 
and regenerated, and the spent solution is withdrawn. 
The cells are filled up with fresh water, and fresh peroxide 
plates are inserted, when it is required to use the battery 
again. The zinc plates can be used several times before they 
require renewal, so that all that is needed to enable the 
battery to work continuously is to keep a supply of peroxide 
plates close at hand. These positive plates are made by Adolf 
Kriiger, of Berlin, according to Messrs. Rothmund von Burg- 
walls and L. Ofenschiissl’s patent. In his article Herr 
Müller describes experiments which have been conducted with 
this battery, and discusses the economic considerations 
involved in its use. 


Light Railway Commission.—In a Paper read at the recent 
meeting of the Tramways and Light Railways Association 
at the International Tramways and Light Railways Exhibition, 
Mr. R. H. Scotter reviewed the work of the Light Railway 
Commission since it came into existence. Referring to the 
non-political or rather dual political character of light railway 
agitation, and the rapidity with which the facilities afforded 
by the Light Railways Act of 1896 were taken advantage 
of all over the country, he stated that, as the act itself expires 
next year, the Association would render a service to the public 
and the tramways and light railways industry generally 
by discussing freely the working of the act and submitting 
to the proper quarters some practical suggestions for its 


improvement. He considered the delegation of the duties 
hitherto performed by the House of Commons to the Board 
of Trade and Light Railways Commission had been an 
unqualified success, as the system of local inquiry had done 
much to interest local bodies and the public generally in our 
railways and tramways. As evidence of the success of the 
movement, he gave the following figures :— 


Between December, 1896, and May 31, 1900—34 years proposals, plans, 
and estimates have been received by the Commission for a mileage of 
2,800 miles, a length greater than the total mileage of Irish railways, equal 
to the London & North-Western and London & South-Western combined, 
and greater than our longest railway, the Great Western, and more than 
double the total mileage constructed in 30 years under the Tramways 
Act. . . Places as far distant and as dissimilar as Penzance, Wick 
and Inverness, Colwyn Bay, Bedgelert and Southend-on-Sea have benefited 
by the act, as well as the most thickly populated manufacturing centres in 
the North and Midlandg of England and in the metropolitan area. 
During the years 1897.8-9-1900, the Commissioners have held 208 local 
inquiries into the merits of 247 schemes, the general result being that 
55 per cent. were granted, 24 per cent. rejected, 14 per cent. withdrawn, 
and 7 per cent. remain to be dealt with. 

While the Commission itself has, in Mr. Scotter's opinion, 
done its work well, he finds fanlt with the delay due to other 
Sources in putting schemes into effect :— 

When the Light Railway Commissioners have satisfied themselves that 

& scheme is a good one, we should think the Board of Trade, the Commis- 
sioners, promoters, solicitors, and all concerned, would hurry matters 
forward, so that the line might come into existence as soon as poesible. 
But such ів not recent experience. . . . The average time between the 
deposit of the plans and the issue of the order is 16 months, or nearly 
double the time required for the obtaining of similar powers per Act of 
Parliament or provisional order. Of this period not more than six months 
elapses between deposit and local inquiry ; hence, on an average, 10 months 
are occupied in the process of “ settling the order." Here, then, appears 
to be one weak spot in the constitution of the Ligbt Railway Commission. 
More help is required, in order that the order, when once approved, may 
be rapidly settled. This point has been brought out very forcibly by the 
Commissioners in their reports, 
He suggests as a remedy for this evil an increase in the 
number of Commissioners and the granting to them of some 
additional powers by which they might spur on promoters, 
objectors, and their solicitors to prompt action within a given 
time. Не next refers to the relations between light and 
heavy railways, pointing out that the former tap new 
districts, and that they must rely largely on creating new 
traffic. '* When it has been created and nursed it will not 
be fair that our quasi-benevolent neighbours—the railway 
companies—should then swoop down and take all the profit.“ 
The author also warns promoters that some County Councils 
(other than the London County Council) are making efforts to 
obtain a clause in each light railway order in their area that, 
at the expiration of 25, 80, or 85 years, they shall have the 
power to purchase the undertaking if the local authority fail 
to do so. On the terms of the act and the relations between 
light railways and tramways, the following passage is of 
interest : — 

Cannot this new bill be made to settle once for all the supposed 
difference between a light railway and a tramway! Cannot we ineist upon 
the Tramway Act, 1870, being revised at the same time? I beleve it will 
be possible to effect such a change, if we show ourselves desperately in 
earnest about the matter. It will be noted that the Light Railway 
Commissioners themselves divided all applications into two classes: 
(a) Light railways resembling ordinary railways ; (b) Lines which may be 
shortly described as road or street railways. By approving over 250 miles 
of the latter class, they have set their approval on the use of the ordinary 
roads of the country for the carriage of both passengers and goods traffic. I 
believe this practice to be a good one, and that it opens up an enormous 
field for electric traction, as steam locomotion is by no means suitable for 
this purpose. . . In revising the Tramways Áct our policy must be 
to get rid of Clause 43. Parliament has gone half way by allowing 
promoters of light railways a longer time than 21 years in which to recoup 
themselves. Here, again, tramways and light railways should be put on the 
same footing. 

Finally, the author says: 

On the question of financing light railway and tramway undertakings, I 
will content myself with mentioning the fact, tbat although Parliament 
some four years ago sanctioned the spending of £1,000,000, by way of loans 
at 34 per cent. for the purpose of helping the development of light rail- 
ways, the concession is so hedged in by “ provided thats,” that so far only 
half-a-dozen grants have been promised. I think that the future of the 
movement depends very largely upon the support private enterprise can 
give it, and in this direction I would point out that, although investors 
have not given great attention to light railways, they will certainly become 
paying concerns in the future. The Board of Trade and the Light Railway 
Commissioners exercise such a rigid control over the financial side of the 
matter, that over-capitalisation is practically impossible. 
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THE CENTRAL LONDON RAILWAY. 
(Continued from page 357.) 


The Power Station (continued).— Continuing our description | alike, and possess the same electrical, magnetic and mechanical 
of the equipment of the power station, our readers will characteristics, An immense number of testa have already 
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remember that we were describing the main generating sets 
when the course of our articles was por ege the opening 
ceremony. These six three-phase sets are constructed 


been carried out upon these generators, the results of some 
of which are embodied in the accompanying series of curves, 
Figs. 18 to 26. The weight of the magnet wheel is 34,0001b., 


Ampere Turns per Nad Spoot. 
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that of the armature iron 4,5001b., and that of the complete | lines per sq. in. 


armature 48, 000lb. The power required to excite each tono 
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2,880 Volis per phase. Induotance assumed constant. 
Fia. 23.—Excitation н 
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Fia, 25.— Power Factor Curve, 


Ampere Turns per Field Spool. 

— 

Фф 

E 

umas 

ES 
E 
Ж 
Ва 
Е 
ES 
@ 
Е 


at full load is 189:76kw., the variation of field regulating 
resistance between no load and full load being about 0: 014 ohm. 


a 
The curves need little description. Fig. 18- 


shows the observed saturation curves at no load and with a 


load of 98 amperes. Fig. 19 gives the core loss with different- 


‘excitation of the field as ‘measured j in volts on the ашыш. 
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Excitation constant = 8,740 amp. turns per Field Spool. 


Fit. 24.—Volt Ampere Curve. (Inherent Regulation.) 
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Fia. 26.— Characteristic Output Curve. Unity P.F. 


Fig. 20 gives the efficiency curve and dissects the various 
losses. Fig. 21 shows the reactance diagram. Fig. 22 shows 
the saturation curve for full load and for loads giving various 
power factors between 0 and 0:95. Fig. 23 is the excitation 
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Fic. 28.— THE Four EXCITER SETS FOR THE MAIN GENERATORS. 


The magnetic induction density in the pole faces is 91,100 | regulation curve for various power factors between zero and 
C.G.8. lines, in the yoke 54,700 lines and in the core 50, 200 | unity. Fig. 24 shows the volts corresponding to different 
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amperes ошын шш оо FRRULD TON >>» output and indicates, therefore, the self-regulation 
of the machine. Fig. 25 gives an important curve showing 
the ralation of the power factor to the excitation, while Fig. 26 
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two-crank-steam engines direct coupled to Westinghouse malti- ; 
polar generators. The output of these sets is also 50kw., and 
the dynamos have also the same number of poles as in the 


* 


is the main characteristio output ourve assuming a power | exciter dynamos, viz., six poles. Connections from the exciter . 
and station lighting sets are taken to special panels on. the - 


factor of unity. 

: In addition to these main generators, and the spare space 
for two similar generators when the need for extension arises, 
as it shortly will do, there is a considerable amount of floor 


Fig. 27.— GENERAL View or CENTRAL LONDON RaiLWAY PowER STATION, 


space set apart for the exciter sets and the station lighting 
sets. The exciter sets shown in Fig. 28 are four in number. 
Esch consists of a vertical enclosed tandem compound 
single-crank Allis steam engine, direct-coupled to a mulli- 
polar continuous-current Westinghouse generator. Hach set 
runs normally at 400 revs. per min. The engine cylinders 
are 91in. and 15ір. diameter respectively, and the stroke is 


Fic. 29.— VIEW SHOWING тав Two StaTion-LIGHTING SETS IN FOREGROUND. 


Ein. At the normal speed, the rated output and pressure are 
50kw. at 125 volts. The exhaust steam from these exciters, 
as also from the two station lighting engines, is taken to a 
Wheeler surface condenser in a small annexe adjoining the 
main machinery room. The station lighting sets, two in 
number, are shown in Fig. 29. They differ considerably from 
the exciter sets, consisting as they do of Belliss enclosed vertical 


main switchboard, which is erected on a spacious gallery 
almost immediately over the sets. In our next article we 
shall describe these switchboard arrangements. NE 


(To be continued.) 


SWANSEA ELECTRIC TRAMWAYS. 


Swansea, although ranking as the second town in Wales, 
has taken the lead in adopting electric traction. On Satur- 
day, June 30th, the electrical working of the Swansea 
tramways system was successfully inaugurated. It is hardly 
necessary here to say more about the history of the inception 
of electric traction in this town beyond recalling to our 
readers’ memories the fact that in May, 1897, the Corporation 
applied to Parliament for a bill empowering them to purchase 


—— — 


the tramway undertaking of the Swansea Improvements . 


and Tramways Co. The Corporation proposed substituting 
electric traction for horse power, erecting a dust destructor, 
and putting into effect their electric lighting powers. These 
proposals, known as the triple scheme, met with such 
effective opposition that the bill was rejected, whereupon, in 
July of the same year, the tramways company in the face of 
the Corporation's opposition successfully applied for powers to 
convert their lines for electrical operation, subject to their 
keeping the roads in repair to the satisfaction of the Corpora- 
tion. Eventually the British Electric Traction Co. acquired 
the undertaking, and proceeded to equip the lines on the 
overhead trolley system. 

Owing to delay in the delivery of plant, the work of 


conversion was seriously hindered, and it was not completed 


till the early part of May, although a trial trip on the 
Cwmbwrla route took place about the beginning of April. 

The accompanying sketch plan 
shows the present extent of the 
tramways. It will be noticed that 
the tramway depót and power 
station is situated at St. Helen’s— 
at one end of the system. The 
site is that of the old tramways 
depot and the original car sheds 
have been reconstructed and fitted 
with the necessary pits for the 
inspection and repair of the motors 
and trucks. 

Although at present excentrically 
situated, the power-house will be 
quite central when the company 
has converted the Mumbles Railway 
(now worked by steam) to electric 
traction. The eastern end of 
this latter line, is shown in Fig. 
1 terminating near the Victoria 
Station of the London & North 
Western Railway. The total length 
of this light railway from Swan- 
sea to within about a mile of 
Mumbles Head, the western horn 

- Of Swansea Bay, is about 5} 
miles. The company has taken 


well as the pier and intends to 
adopt electric tractionon it as soon 
as possible, 

The total length of route at present served by the tramways 
is about 54 miles, and the system may be described as con: 
siting of an almost complete little loop in the town from 
which there radiate four branches—one to the power station 
at St. Helen’s, one to the docks, a third to Cwmbwrla, and 
the fourth (and longest) to Morriston. Three feeders leave 
the station and serve respectively the centre of the system, 


ара long lease of this railway as 
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the Owmbwrla and the Morriston branches. The most hilly | Messrs. Walters & John, of Morriston, from the plans of 
route is that to Cwmbwrla, but, there are practically no bad | Mr. J. P. Rowlands, of Swansea. The boiler-house contains at - 
gradients in combination with curves. The chief gradient is | present two of the largest size Babcock & Wilcox boilers, 
one of 1 in 22, although there is a trifling length at 1 in 15. | each capable of evaporating 7,000lb. water per hour under 
The. sharpest curve is one of 40ft. radius. | Ja pressure of 150lb. per square inch from а feed tempera- 
Our Figures 2, 8 and 5 give examples of the span wire, | ture of 150°F. A Babcock & Wilcox superheater enables an 
braeket arm, and centre pole line work employed at Swansea. | extra 100deg. of temperature to be raised on the steam. This 
Fig. 5 shows the work at Cwmbwrla bridge. The trolley ! 
wire is of No. O S. W. G. .(0:824іп, diameter) copper and the 

metals of 86lb. girder rail. The return circuit afforded by 
the rails is supplemented from a point half-way along the 


= 


. MORRISTON 
^ 6 


Fic. 1.—Map or SWANSEA, 
SHOWING POSITION OF 
TRAMWAY LINES. _ 


Кто. 2, —SPAN-WIRE CONSTRUCTION, 


superheater is flooded when not in use. Coal for the boilers 
before being tipped into the bunkers passes over a weigh- 
bridge conveniently situated just outside the boiler-house 
approach. Two small weighing machines enable the firemen 
to record the quantity of coal used during their shift. 

The gases from the furnaces pass either through a Green's . 
160-tube economiser or, by means of a bye-pass, direct to the 


1 


“The Гес tete 


Morriston section by two 37/12 Callender lead-covered cables. 
The feeders, also Callender lead-covered, and respectively 
87/18, 87/16 and 19/16, are laid at the sides of the roads in 
cast-iron piping and feed into the trolley wire at intervals of 
half a-mile, lightning arresters being installed at the feeding 
points. The Morriston feeder has a total length of about 
24 miles and the Cwmbwrla опе 14 miles. 

Coming to the power station, the buildings include an 
engine room, 65ft. by 29ft., and a boiler-house, 37ft. wide by 
89ft. long. All the electrical work, including the lines, has 
been carried out by the British Electric Traction Co. for the 
iramways company. The station buildings were erected by 


Fic, 3.—BRACKET POLE WITH GUARD WIRES. 


chimney-shaft. The economiser scrapers аге, ав usual, 
worked by an electric motor. In Fig. 6 is shown some of the 
auxiliary plant serving the boilers. : 

For condensing purposes two wells have been sunk on the 
station site each 36ft. deep. Water is pumped from these up 
to two tanks on the roof, and, to facilitate the cooling of this 
water, which is used for circulating in the condenser, Korting 
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Fic. 4.—GxNxRAL View or ENoiNE Room. 
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Ба. 5.— CENTRE POLE WITH GUARD WIRES. 
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Fic. 7.—TROLLEY WIRE UNDER CWREWRLÁ BRIDGE. Fic. 8.— MAIN SWITCHBOARD. 
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sprayers are installed. The condenser is а Wheeler horizontal 
surface one of 700 sq. ft. area. The water is normally 


generator over-compounded to compensate for feeder drop, 
and capable of meeting a load of 365 amperes at 550 


circulated by means of a Brush motor-driven centrifugal | volte. 


pump, but this, as well as the Crompton motor-driven feed- 
water pump, is supplemented by Blake & Knowles steam 
feed and circulating pumps. The circulating pumps are 
each capable of delivering 14,000 gallons of water per hour. 
The air-pump is of the vertical type, by W. H. Allen, Son & Co. 
Water for feed purposes is stored in two large tanks side by 


Fic. 9..—ALLEY X MacLELLAN—Byne-Hawkins DOUBLR SE. 


side with the circulating water tanks, but the feed-water 
originally is taken from the town supply. Provision, as 
usual, is made for exhausting into the atmosphere, the 
bye-pass to the air being automatic in the event of, for 
instanoe, the air-pump failing. 

The two boilers deliver by 6in. pipes into a "in. main 
steam pipe, from which the engines are fed. Geipel steam 
traps drain the pipe arrangements of condensed steam. 


In the engine-room are. installed at present two large 
generating sets and one smaller set. The larger engines, 
which are identical in size, are horizontal, by Ball & Wood, 
and at 150lb. pressure steam are rated at 350 1.н.р. The 
cylinders measure 15jin. and 81ш. respectively by 16in. 
stroke. The steam admission to the high-pressure cylinder 
is governed by a flywheel governor. Directly coupled to 
each of these engines is a Westinghouse 8-pole railway 


The third set comprises а 50 в.н.р. vertical tandem- 
compound engine by Messrs. Alley & Maclellan, of Glasgow. 
This engine has cylinders 6}in. by 10in. by 8in. stroke, runs 
at 450 revs. per min., and, by means of a friction clutch, can 
be coupled to the shaft of a Byng-Hawkins motor generator. 
This set is shown in Fig. 9. Next to the engine is the motor 
of the set, being run as such when the main engines 
are running, and driving the generator on the right, 
which delivers current at 100 volts. Its capacity is about 
200 amperes. At night time, when the main generators are 
not running, the engine of this set, being coupled up to the 
motor generator, the motor furnishes current at 500 volts for 
moving the cars about in the sheds. . 

There is a 4:75kw. booster connected in on the negative 
side of the system. This machine runs at 950 revs. per min. 

The main switchboard is by the General Electric Co. 
There are three panels controlling the three feeders, one panel 
each for the generators and two for the meters and voltmeters. 
One of the panels controls the auxiliary switchboard seen 
behind the motor generator plant in Fig. 9. This latter 
board has two panels, one controlling the motor, the other 
the generator. The engine-room contains sufficient space for 
another of the large generating sets, and this additional set is 
soon to be installed. An overhead travelling crane by 
Messrs. Carrick & Ritchie, of Edinburgh, spans the width 
of the engine room. 

There are 41 cars in all—viz., 26 short ones and 15 long 
cars; the latter are shown in Fig. 10. The short cars as well 
as the long type are single deck. The former seat 26 persons 
—two outside on the conductor’s platform and 24 inside. The 
long cars are entered into by a side door in the middle of the 
car length, and seat 46 persons. Of the cars 15 are by the 
Brush Company, 11 by the General Electric Co. of America, 
and 15 by the Westinghouse Company. There are the ugual 
two 25 н.р. motors to each car. Some of the cars are 
mounted on single trucks, and the others on double trucks. 


No change has been made in the fares charged by the 
company, and the service is to be one of 5min. on the 
Morriston section, of 10min. on the Docks and St. Helen’s 
sections, and of 84min. on the Cwmbwrla section. 

Our thanks are due to Mr. F. De Guerrier for furnishing us 
with information, and for personally conducting us over the 
works, and to the British Electric Traction Co. for supplying 
us with some of the photographs illustrating this article. 
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. PROJECTED ELECTRICAL POWER SCHEMES. 
| (Concluded from page 207.) 
6. Shannon Water Power Scheme.— The last of the power 


Board of Works canal at Errina, and the power-house will 
be erected at Cloonlara, where a fall of some 40ft. can be 
obtained. Two years'is the estimated period for the com- 
pletion of this part of the work. To provide compensation 
water to the river, it is proposed to make arrangements for 


bills before Parliament this Session, the preamble of which the lowering of Lough Derg a few feet, but as during some 


- - „ - 


THE SHANNON 
WATER AND ELECTRICAL POWER COMPANY. 


MAP SHOWING PROPOSED AREA OF SUPPLY. 


The shaded portion of the Map indicates the available 
drainage area (4,500 square miles). 
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МАР OF THE SHANNON WATER AND ELECTRICAL Power CoMPANY's PROPOSED AREA OF SUPPLY, 


has just been declared proved] by a House of Commons 
Committee, presided over by Sir F. Godson, is that of 
the Shannon Water and Electrical Power Co. The pro- 
moters are Baron Lurgan and Messrs. V. W. Brown and 
M. F. Armstrong. The proposed area of supply will be seen 
by a reference to the accompanying map. Water is to be 
taken from the River Shannon near the entrance of the 


eight or nine months of the year the discharge from the 
4,500 sq. miles of drainage area of the River Shannon would 
probably suffice to generate 20,000 m.r., the lake would only 
require to be drawn upon for a short period in each year. 
The estimated cost of the work is some £200,000. The 
capital of the company is fixed at £800,000, with borrowing 
powers of £150,000. 
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A FRICTIONLESS MOTOR METER.* 


BY S. EVERSHED, 
(Continued from page 880.) 


{Tests for Endurance.— There would be little advantage in any 
reduction of friction which was either not permanent or obtained at 
the coet of great delicacy of adjustment, and therefore liable to 
increase whenever the adjustment was accidentally disturbed. Pro- 
longed trial in actual service is, of course, the only conclusive test of 
the trustworthiness of any novel арин but the testa to which 
the frictionless meter is being subjected show already that the 
mechanism has a remarkable power of endurance. Two meters had 
been made in 1898, and after many trials with different forms of 
commutator and train driving apparatus, in the course of which 
No. 1 meter had made between three and. four million revolutions, 
the elastic commutator was fitted to this meter, and after preliminary 
tests for friction it was put on to a 100-volt circuit on May 25, 
1899, and driven at 80 revs. per min. by means of permanent 
magnets, placed near the armature, this method of driving being 
adopted in order to avoid waste of current in the main coils This 
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Fic. 15.— View of Evershed Meter. (Case Removed.) 


meter has, been running continuously since that date, with the 
exception of the few hours occupied in making friction tests. The 
tests made up to the date of writing are given in Table III. The 
revolutions are reckoned from the day when the test began, and give 
the total made by the commutator correctly ; but, as already men- 
tioned, the meter had previously run for over 3,000,000 revs., 
so that the step bearing has been subjected to so much more wear 
and tear. The standard pressure current is 10 milliamperes, but 
for the purpose of this test it was raised to 18 2 milliamperes in 
order to make the energy running down in sparks upon the com- 
mutator when the train coils are reversed the same as 1t is with the 
standard size of train coil, No. 1 being fitted with a smaller train 
coil, This increase of current increases the sparking on all the 
sections, so that the total energy tending to destroy the commutator 
is far greater than it is with a standard train coil. During the first 
few weeks some sparking was visible, but this has gradually 
diminished until at the present time sparks are only seen occasionally. 
There is no apparent wear either on the commutator wires or on the 


— ——— ꝗ——E— —— MM —— ——— — ——— — 


brush wheels. Platinum in the form of black powder clings to the 
inside of the wires, and has aleo settled in a ring round the axle 


inside the commutator; otherwise there is no visible change. It is 
possible that the presence of the powder accounts for the diminution 
of sparking ; the energy may be absorbed in heating up the powder, 
which quite possibly acts as a variable resistance, and so ensures a 
gradual reduction of the current to zero instead of a sudden inter- 
ruption and consequent spark. On the other hand the commutator 
may still be sparking as at first, and the powder may simply prevent 
the sparks from being seen. c. 

As soon as it was seen that the elastic commuator was a step in the 
right direction, No. 2 meter was similarly fitted, but with a commu- 
tator having much finer wires about 4mm. diameter —and with 
brass brush wheels lightly gilt upon their edges. After long tests 
with different pros during which time the elastic commutator 
made three and a half million reva, No. 2 meter was put on to the 
100-volt cireuit on October 12, 1899, and it has been running at 
about 57 revs. per min. day and night since that date. Periodical 
friction tests have been made, and the results are given in Table IV. 
No. 2 meter is fitted with a standard train coil, and the pressure 
current was, therefore, fixed at the normal value—namely, 10 milli- 


Fic. 14.—View of Everahed Meter. (Front Current Coil Removed.) 


amperes. No DC wear is visible on the commutator wirés, 
but & curious change has gradually become apparent in the brush 
wheels. Where they roll in contact with the iridio-platinum wires 
their edges have acquired a smooth deposit of platinum, and under a 
ifying glass they have the characteristic appearance of a surface 
which been platinised by the ordinary electro-chemical process. 
During these tests no adjustments or alterations of any kind have 
been made in the meters, nor have any precautions been taken to 
keep dust and dirt away from them. They are running in a dirty work- 
shop with loose covers over them, and the slowly-increasing friction 
noticed with No. 2 meter is probably due to the collection of dust— 
which is very visible—within the step bearing and in the brush- 
wheel bearings. The normal speed at full load has been fixed at 
50 revs. per min., so that No. 2 meter is running 14 per cent. and 
No. 1 meter 60 per cent. above full speed. | 
f we assume the average consumer to use the equivalent of 1:8 
hours at full load each day, his meter will at the above speed (50 
revs, per minute) make 2,000,000 reve. per annum. No. 2 meter has 
therefore been subjected to wear and tear corresponding to five years’ 
service, while No. 1 meter has run for a period corresponding to 
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Table III.— Friction Tests* of Meter No. 1. This meter was started 
on May 25, 1899, and has been running at about 80 revs. per min. 
continuously since that date. 


— — — 


| Total revolutions of Moment of frictional resistance 


Dae armature axle. (Dyne cm.) 
eene Sall ß accurately but 
May 25, 189. 0 ( * 
June 28, 1899. 3,60, (00 | 68 
Sept. 26, 1899......... 12,275,000 | 6:8 


Table IV.—Friction Tests* of Meter No. 2. This meter vas started on 
October 12. 1899, and has been running at about 57 revolutions 
per minute continuously since that date. 


——ÁX— | 
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Date Total revolutions of | Moment of frictional resistance. 
: meter axle. (Dyne em.) 
Oct. 12, 1899 | 0 52 
Oct. 12, 1899......... 100 2:1 
Oct. 15, 1899 ......... | 25 
Oct. 16, 1899 ...... | not noted 2:4 
Oct. 20, 1899 ......... 32 
Nov. 7, 1899 ......... 2, 88, 000 29 
Nov. 20, 1899......... 3,080.000 30 
Dec. 21, 1899 4,515,000 2:9 
Jan. 29, 1900 ......... Sus 337 
Jan. 30, 19000 7, 283, 000 55t 


— — — —_—————— 


For methods of measurement see Appendix. 
+ Commutator observed to be making irregular contact. After making 
test, examination showed a fine hair wound round and entangled in oom- 
mutator. The hair was removed as carefully as possible without taking the 
meter to pieces. А | : ° 
+ Taken immediately after removal of the hair. 


about 14 years. These figures are mentioned in order to enable the 
value of the tests to be estimated with some sense of proportion; 
they are not adduced as in any way a substitute for the test of hard 
work under all the varying conditions necessarily imposed upon 
supply meters in everyday use. - 


Possibility of Further Reductions tn Friction.—'The results so far 
obtained and an examination of the causes of the remaining friction 
afford some ground for believing that its limiting value has not yet 
been reached: The calculated value of the total frictional resistance 
in Meter No. 2 (see Appendix) i$ 1:6 dyne cm., 1-1 being attribut- 
able to the step bearing and 05 to the brush-wheel bearings. It is 
quite possible to use aluminium wheels and so reduce the pressure 
on their step bearings to about one-half of the present amount, 
reducing this part of the friction to 0-25. The pressure of the steel 
point upon the jewel of the armature axle bearing can be reduced by 
coupling the train coils back to back, as in Fig. 11, so as to eliminate 
the effect they now have in alternately increasing and diminishing 
the induction through the axle and supporting pole. If at the same 
time some means can be found to prevent the axle from accidentally 
rising from the step bearing, the only absolutely unavoidable pres- 
sure downwards will be about 1 gramme, an amount which is, of 
course, necessary to prevent the mutual force between the train lever 
and the train coils from lifting the axle. То err on the safe side, we 
may assume that it is possible to reduce the pressure from 1 2grammes to 
about 2 grammer, the corresponding reduction in friction being from 
171 to about 0'2 dyne em. Hence it seems not impossible to reduce 
the 1:6 dyne em. of total calculated friction to 0:45, or say 0:5 dyne 
em., a reduction of 1-1. This should be subtracted from the lowest 
observed value of the frictional resistance in No. 2 meter, and would 
bring the initial friction in a new meter down to about 1 dyne cm. 

Again, the moment of frictional resistance per gramme weight 
upon the step bearing depends on the acuteness of the steel point 
resting upon the cup jewel. In the meters hitherto tested no attempt 
has been made to secure a fine steel point. The point having been 
ground to an angle of about 30deg., is rounded off at the tip until 
it forms a hemispherical end of from 5mm. to 7mm. radius. This rests 
on a sapphire cup of from 20mm. to 40mm. radius, and although 
two spherical surfaces of different radius ought to touch in a point 
quite independently of the ratio of their radii, it is obvious that in 
practice we must look upon our spherical steel point as one with a 
rough surface making contact with the jewel in a number of points 
distributed over a very small and approximately circular area, the 
diameter of which will depend on the ratio of the radii of jewel and 

oint, and upon the emootliness of the two surfaces, Now, аз the 
ormula for point friction indicates (see Appendix), the moment of 
friction is proportional to the diameter of contact, so that we may 
оре & decrease in moment if we diminish the radius of the 
spherical point—an expectation which is, of course, borne out by the 


result of everyday experience. Whether the reduction so brought 
about will be permanent depends on how far the gradual burnishing 
of the steel by the jewel is affected by the pressure per 
unit of contact surface, and on the effect of the burnishing 
itself upon the co-elticient of friction. No data drawn from 
engineering experience are likely to alford any clue to the answer to 
these questions, and no means have hitherto existed for obtaining a 
direct answer by experiment. The author is now investigating the 
behaviour of different kinds of step bearings for use in meters with a 
view to tlie determination of the type having the greatest power of 
endurance. | 

Engineers accustomed to dealing with power in kilowatts and 
friction measured by hot bearings will be inclined to regard all such 
discussion of apparently insignificant details as so much industry 
wasted in the splittipg of hairs, It will, however, be agreed that 
we cannot be said to have solved the problem of metering electric 
energy until meters possessing an adequate range and accuracy can 
be so constructed that they may be relied upon for many years' 
service without need of adjustment or repair, 

In this matter we may learn something from the gas meter, of 
which—in spite of much unmerited and ignorant abuse— it may 
safely be said that while in point of accuracy it compares not 
unfavourably with the average electric meter, in other respects it is 
far in advance of any electric meter at present in use. The value 
of gas to a consumer depends upon its calorific and illuminatiog 
powers, and only in a minor degree upon its pressure. Hence the 
gas meter may, and does, absorb a large fraction of the available 
pressure without much disadvantage to the user, and its remarkable 
power of endurance has been brought about by the use of a motor 
capable of doing a far larger amount of work than is required to 
overcome friction, even when the mechanism is much worn by use. 
A properly made gas meter may be installed upon the consumer's 
premises and remain there in constant use without adjustment or 
repair of any kind for from ten to fifteen years before the motor is 
sufficiently worn to cause a serious error. With an electric supply, 
on the other hand, energy is what the consumer wants and what he 
pays for, and for lighting pups he must have the energy supplied 
at constant pressure ; hence the electric meter cannot be allowed to 
absorb more than a very small fraction of the energy and pressure of 
eupply. The mechanical power of the electric meter being therefore 
limited by the conditions of supply, it is only by diminishiug friction 
and wear and tear that we can hope to attain and maintain the 
required accuracy gie inn many years of service. From this 
point of view it is clearly of the greatest importance that every 
cause of mechanical friction should be ascertained and as far ая 
possible removed. It was. with this conviction that the Author, 
quite in the early days of public electric supply, eet about devising 
means for diminishing meter friction, and the outcome of a good 
many years of experimental work is the meter described in this 
Paper. It із not claimed for it that it is in all respects the ideal of 
what a meter should be, but the author hopes it may be regarded as 
a step іп the right direction. 

NoTE. — The author desires to acknowledge his indebtedness to 
Mr. Cox, who has the charge of the Experimental Department at 
Woodfield Works.. During three years’ continuous work upon the 
meter Mr. Cox’s fertility of resource and inexhaustible patience have 
surmounted many difficulties and led to numerous improvements. 
When it was decided to try roller brushes making elastic contact 
with the commutator, and some trouble was met with in producing 
rollers of the requisite elasticity, Mr. Cox proposes to have the 
rollers rigid and make the commutator wires thin enough to provide 
the necessary elastic rolling contact—an idea which has been adopted 
with the happiest results, 


Electric Automotor Station at Boston, U.S.A.—The Electrical 
World for June 16, gives an illustrated description of a large 
motor car charging station at Boston, U.S.A. The station 
belongs to the New England Electric Vehicle Transportation 
Co., which started work in May, 1899, with three cabs. At 
the present time there are some 150 vehicles attached to 
the station, including broughams, hansom cabs, delivery 
waggous, surreys, stanhopes, runabouts, &c. The charging 
station is a circular building, about 123ft. in diameter. 
Power is obtained from the three-wire circuits of the Boston 
Edison Co., boosters being used to supply the additional 
E.M.F. The current for each car battery is regulated 
by means of rheostats. Besides the charging department, 
there are admirable departments for the inspection, repair 
and cleaning of vehicles, The capital of this undertaking 
is one million sterling, which indicates that electric auto- 
motor cars are not altogether a failure on the other side of 
the Atlantic. 
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POWER HOUSE DIAGRAMS. 


By favour of the British Electric Traction Co., we are 
able to publish the diagrams below, giving interesting parti- 
culars of the running of three electrically-driven tramways 


KIDDERMINSTER. 
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all purposes, and the ratio of the two amounts or the units 
generated per car mile run, no allowance being made for the 
units used in the station and only the paying car mileage 
being given. Mr. H. M. Sayers, the company’s power 
engineer, points out that the smaller consumption per car 
mile at Kidderminster may be due to the fact that this line is 
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for a period of four months from December 1, 1899, to 
March 81, 1900. They are taken from the power-house 
records and show the total car miles run on each day during 
the period named, the total number of units generated for 
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chiefly one of easy gradients and has some fairly free running 
along & couniry road.side. 
diagrams contains all the snow-days of the past winter, and 
the effect of snow is very plainly shown, the increase of the con- 
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sumption per car mile being due to increased resistance of the 
cars themselves, and also to the snow ploughing, which is not 
counted as car mileage. Fog is also seen to cause an increase 
of the current consumption per car mile owing probably to 
the necessity of ultra-cautious handling of the cars. The 
effect of the Saturday half holiday is particularly marked in 
ihe Lancashire line, but it is not greatly accentuated in 
Staffordshire. This is not perhaps so much because Saturday 
is less of a holiday in Staffordshire as that the service is so 
fully occupied on all days that Saturdays do not present much 
of a contrast, though doubtless they will do so when the 
number of cars available for extra Saturday traffic is 
increased. 


— — — 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouzgNizz p'Arsz.] 

Permanent Maynels.— An exhaustive investigation of the 
various conditions affecting the permanency and the moment 
of a steel magnet has been carried out by H. Frank. A 
number of magnets were prepared of the same piece of 
English silver steel. They were chilled from several high 
temperatures ranging from a dull red to a white heat, and 
then magnetised by the same current and coil. The highest 
magnetic moments were shown by those magnets which had 
been chilled from a normal read heat, midway between the dull 
red and the white. The influence of the temperature is very 
considerable. Thus the moment obtained after heating to 
normal red is double that obtained after heating to dull red, 
and 80 per cent. higher than that obtained after heating to a 
white heat. The duration of the heating, however, seems to 
have no influence whatever. The temperature at which the 
magnelisation itself is carried out is also of importance. If 
carried out at a low temperature, the moment obtained is 
higher than if the magnetisation takes place at, say, 100deg. 
But the difference is very slight when the stcel has been 
chilled from a bright red or a white heat. The ‘loose 
magnetism " is more easily got rid of when the chilling took 
place from a low heat than from & high one, and Barus and 
Strouhal's methods of ageing magnets either by boiling or by 
cycles of temperature appear to be the best all round. 

H. FRANK, Ann. der Physik, No. 6, 1900.] 


Electrical Transparency of Liquids.—With very simple appa- 
ratus, A. de Heen has demonstrated some great inequalities 
in the transparency of liquids for electric waves. He produced 
electric waves by attaching a piece of wire gauze to one ter- 
minal of an induction coil driven бу `а Wehnelt interrupter, 
and let them traverse a set of two concentric test-tubes, the 
outer one being filled with the liquid to be examined, while the 
inner one contained a sensitive vacuum tube serving as a wave 
indicator. It was found that all the liquids examined could 
be divided pretty sharply into two classes, the transparent 
ones and the opaque ones respectively. The former include 
ether, petroleum, benzine, xylene, and butyric and valerianic 
acids. On the other hand, water, alcohol, aldehyde, carbon 
bisulphide, and ethyl bromide are opaque to electric waves. 
This classification shows no connection with other physical 
properties. For all the liquids are transparent to light, and 
electrostatic conductivity seems also to be without any deter- 
mining influence, for water and ether are both conductors, 
and yet one of them is opaque and the other transparent. A 
good deal of interest attached to mixtures of an opaque and a 
transparent liquid. The transparency of ether was reduced 
from 1232 (in arbitrary units) to 73 by adding 30 per cent. 
of its volume of alcohol, and to zero by adding 49 per cent. 

(A. ре HERRN, Comptes Rendus, May 28, 1900.] 


New Sparking Phenomenon.—W. J. Humphreys has noticed 
that the discharging distance between the poles of an ordinary 
Toepler machine could be very greatly increased by the aid 
of small sparks, taken by the hand or otherwise from the 
negative pole, or from any part of the machine in metallic 
contact with it; and also that this property is peculiar to the 
negative side, no such effect being produced by sparks taken 
from any of the positive parte. The same phenomenon occurs 


in the case of other types of influence machines, the increase 
in the sparking distance being often as much as 75 per cent. 
The poles should be well polished, and condensers should be 
added to produce the best results. The outside coatings of 
the jars should be connected with a metallic rod. The 
phenomenon ceases when, the outer coatings of the jars are 
so insulated that there can be no oscillations or ‘surges "' 
between them. That the breakdown takes place'only when the 
auxiliary spark is taken from the negative side is explained by 
the author by supposing that the dielectric is far more sensi- 
tive to shocks next the anode than it is next the cathode. 
For “ а spark from either pole will cause an impulsive rush 
of the opposite charge to the other pole and a consequent rise 
of its potential.” The author does not seem to take into 
account the ultra-violet light of the auxiliary spark. 
[W. J. HuurnnEYs, Phys. Review, May— June, 1900.] 


Low-Temperature Photometry.—To determine the manner in 
which the brightness of a luminous body increases with the 
temperature, O. Lummer and F. Kurlbaum compared the 
radiation of a ‘ black” hollow space at various temperatures 
with that of a piece of platinum foil kept at a constant 
temperature, and reduced the radiations to apparent equality 
by means of Abney’s revolving sector. The relation between 
brightness and temperature may be expressed by the relation 


H, (т) 
H, \т„/? 


where Н is the brightness, T the absolute temperature, and x 
a coefficient which varies with the temperature. This 
coefficient has at low temperatures an extraordinarily high 
value, being 80 at 900deg. abs., 25 at 1,0004ег., and 15 at 
1,600deg. This circumstance is greatly in favour of photo- 
metric measurements of temperature. Differences of colour 
are fortunately not so fatal as might be expected, owing to the 
fact that when two adjacent patches of different tints are equal 
in brightness, the dividing line loses its sharpness. The 
measurements were made with the help of a Lummer-Brodhun 
prism. The authors promise to determine æ for all available 
temperatures. 
[LUMMER AND KunLBaUvM, Verkandl, Deutsch. Phys. Gos, II., No. 8.] 


Discontinuity of Cathode Nadiation.— The nearest approach 
yet made to a continuous cathode ray discharge is probably 
the high-voltage continuous-current discharge described by 
Trowbridge. He, however, beyond mentioning that he 
employed several million ohms to eliminate the oscillations, 
does not bring any direct proof, by the telephonc or any other 
method, to show that the discharge was really continuous. 
Some experiments recently made by P. Villard go to show 
that cathode rays have a strong tendency to discharge them- 
selves intermittently, and that they do it, so to speak, on the 
slightest provocation. He makes a cathode beam rotate about 
its axis by means of a revolving magnetic field. A continuous 
beam would then describe a circle on a fluorescent screen. 
But а cathode beam only produces a series of patches arranged 
on the circumference of a circle. When the tube is worked 
by an alternating current, each active semi-period is thus 
broken up into a series of equidistant discharges. The dis- 
charge of an influence machine is similarly broken up, and 
Birkeland has shown that the same rule applies to the 
discharge of an induction coil. 

[P. VIILAnb, Comptes Rendus, June 25, 1900.] 


Telegraphone.-—The instrument described under this name 
by W. Poulsen is intended to record any sound or spoken 
word at a distance. Instead of a telephone receiver an 
electromagnet is inserted in the telephone circuit, and between 
its poles a steel wire or band is drawn along at a uniform rate. 
The variations in the current produce variations of the 
magnetic field, and hence also of the transverse magnetisation 
of the band. On passing the wire or band between the poles 
of the same electromagnet, and inserting a telephone receiver 
into the circuit, the original sound is reproduced. The band 
can be rendered available for renewed service by sending a 
continuous current through the electromagnet, and passing 
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the band through. Several simultaneous messages cau be 
recorded on the same band and read without confusion, Each 
message is recorded by two independent electromagnets, one 
of which can be subsequently reversed, so that it opposes the 
other, and produces silence. The second message can then be 
read independently, with its two electromagnets in seriea. 

[W. PouLsEN, Comptes Rendus, June 25, 1900.] 


Photographic Effects from Radiating Wires.—The mast wire 
used in * wireless" telegraphy is known to give out a slight 
rustling noise when in action. T. Tommasina has followed 
up this observation by inserting a short length of thin wire 
enclosed in a light-tight box in the mast wire, and has 
observed luminous brushes, which he has also photographed. 
The brushes vibrate in unison, not with the oscillator, but 
with the interrupter of the induction coil. When both are 
in unison the brushes are distributed at regular intervals 
along the wire. They can be photographed by placing the 
sensitive plate in immediate contact with the wire. It then 
appears that the brushes form straight lines normal to the wire. 
When the sensitive plate is laid face downwards, and held 
down by a wooden block, there is a minimum of brushes 
under the middle of the block and two maxima at the ends. 
Under an iron block the minimum is not so pronounced, but 
there is a distinct convergence of the brushes towards 
the middle, as there is in the magnetic lines of force of a bar 
magnet. The finer the wire the smaller are the brushes and 
the closer together they are. The author concludes from these 
observations that the electric energy radiated by the wire, 
and partly converted into these brushes, is propagated from 
the individual molecules in planes at right angles to the wire. 

[T. ToMMASINA, Comptes Rendus, May 28, 1900.] 
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ELECTRICITY WORKS ACCOUNTS, 


Kingston-upon-Hull Municipal Electric Supply Works. 

From our summary of the Hull accounts for the year 
ended at March 31st last it will be seen that, in so far as 
the financial results of the year’s operations are concerned, 
there was an unfortunate falling off from the position of the 
previous year. 

On the other hand, the progress made in the acquisition of 
new business showed a marked improvement. During the 
year the additional lamps connected raised the total equivalent 
lamp connection to 79,976 8 c.p. lamps, or nearly 81 per cent. 
The output, at 940,192 units sold, marked an advance of 
over 25 per cent. on the corresponding quantity in 1898-9. 
Unfortunately, there was a material falling off in the load 
factor from 7:96 per cent. to 7:61 per cent. These are low 
figures, and to them no doubt is attributable, to a great 
extent, the somewhat high cost figures in relation to the output. 

With the exception of the repairs item, all the generating 
costs have risen. The fuel item is the chief offender, and 
although a rise to some extent in this department has been 
inevitab‘e, yet the advance of nearly 0-22d. per unit, or 88 per 
cent., seems rather abnormal, especially for a town situated as 
Hull is. In spite, however, of the increases the other items 
are, we must say, satisfactory, and the total costs present a 
figure by no means above the average under similar conditions 
of output and load factor. 

The diminution in the revenue, the increased capital and 
working expenditure have naturally had their effect on the 
working profit, and it has fallen from 10:9 per cent. to 
7:97 per cent. The large additions to the lamp connections 


show that the sacrifice of revenue has not been made in vain, 
and we hope the reward will be in evidence in the current 
year’s accounts, 


The Scarborough Electric Supply Co. (Ltd.). 

The results of the Scarborough company’s operations during 
last year are, on the whole, satisfactory. The increase in the 
output, while nothing like as great as in the preceding year, 
was above the average. The load factor, however, which was 
9:05 per cent. in 1898 has fallen to 8:65 per cent. During the 
year 82 new consumers were acquired and the lamp connec- 
tions were increased by the equivalent of 4,827, or nearly 
22 per cent. Among the generating costs the fuel and repairs 
items have materially increased, but they are by no means 
abnormal in the circumstances. The management and 
property charges show a very reasonable figure which, in 
combination with the moderate works costs of 2:594. per unit, 
results in the aggregate costs being sensibly below the average 
at similar outputs. 

It should be gratifying to the company that, in spite of the 
increased price of fuel, the working profit has been so well 
maintained. After an allocation of £472 to the depreciation 
fund and with the balance of £868 from the preceding year 
and £80 premiums on shares, the amount available for distri- 
bution was £2,576, out of which an ordinary dividend of 6 per 
cent. was paid. 

It can hardly be said that this company’s depreciation fund 
has been very liberally dealt with. It is only during the last 
three years that any allocation has been made at all, and the 
balance to the credit of the fund is but £1,400, although 
during the last four years the dividend has risen steadily from 
43 per cent. to 6 per cent. 

We reproduce the following figures for comparison :— 


| No. of Equiv. Output aaa ! 19 79 i мо 
Year.| con- lamp (units deman. city. per to 
sumers con. | sold). ded Kw. Kw. | unit. Total. mean cap 
1894| 183 10480 85,594 150 | 30 e  .. ... 
1895| 235 12,788135,177| 215 525 439). £993 319 
1896, 298 17,727174,514| 246 525 380d. £1,603 493 
1897| 330 20, 007.211.407 286 5:5 353d. £2,021 583 
1898| 383 22,344 217,251 274 | 679 5431. £2,296 607 
1899] 465 27,171 257,412 340 675 | $353d. 22,634 622 


Aberdeen (Municipal)......Jan. 12, 1900| Kingston-on- Thames (Mun.) April 21, 1899 
Ayr (Muuicipal)............ 22, 1899 | Lancaster (Municipal)...... Jan. 19, 1900 
Bath (Municipal) .......... April 20, 1900| Leeds (Municipal).......... Dec. 1,1899 
Ba3dtord (Municipal) ......May 19, 1899| Leicester (Municipal) ...... Jan. 26, 1900 
Belfast (Municipal) ....... July 6, 1900 | Leyton (Municipal) ........Sept. 8, 1892 
Birmingham (Company)... . Sept. 15, 1899} Liverpool (Municipal)...... June 22, 1900 
Blackburn (Municipal) . . . Jan. 19, 1900 | London (Company) June 8, ,, 
B 1 (Municipal) . . . Sept. 29, 1899 Londonderry (Municipal) ..Feb. 16, ,, 
Bournemouth (Com ). April 28, „ | Manchester (Munici T d 11, 1899 
солов (onic pR) eile p VV Nov. 94, ,, | Newcastle and District (Co.) 6, „ 
B (Muniolpal) ...... June 22, 1900| Newcastle-upon-Tyne(Co.) April 14, ,, 
Brighton (Munici e... May 1, Ne rt (Mo».)(Municipal) Dec, 15, ,, 
Bristol (Municipal) ........ July 14, 1899| Northampton (Company) . Oct. 20, n 
Bromley (Kent) (Co.) ...... June 15, 1900| Norwich (Company)........ ov. 17, „ 
Brompton& Kensington (Co.) Mar. 23, ., | Notting Hill (Company) . . Mar. 16, 1900 
Burnley (Municipal) ...... Aug. 25, 1899| Nottingham (Municipal) ..July 21, 1899 
Burton-upon-Trent (Mun.) April 21, „ Oldham (Municipal) 1, 
Bury (Municipal) .......... Sept. 22, , Oxford (Company) ........ April 13, 1900 
Cambridge (Company)...... April 18, 19)0 | Pontypool (Company) May 6, 1829 
Municipal) ........ Dec. 15, 189)| Portamouth (Muni ). . . July 14, „, 
Charing Cross (Municipal). Mar. 9, 1900 Prescot (Company) ))))); Dec. 8, „, 
Chelsea (London) (Co.) Mar. 23. Preston (Company)) . .. . Sept. 29, „ 
Cheltenham (Municipal). . .. Nov. 10, 1899! Reading (Company) ........ Oct. 13, . 
Chester (Municipal)........ June 23, Richmond (Company) ...... June 929, 1300 
City of London (Company)..June 15, 1900 Salford (Municipal) ...... .Feb. 23, „ 
Clerkenwell (Company). ay 18, „ , Scarborough ов y)....Nov. 8, 1399 
Coventry (Munlcipal) ...... Feb. 23, „ St. Helens (Municipal Vi „ ee 
Croydon (Municipal) Feb. 9, ,, t. James & Pall Mall (Co.) .. Feb. 16, 1000 
Derby (Munici ) es^ . . Jan. 26, „„ | St. Pancras(Vestry)........Jume S. „n 
Deae tu unie pal)...... Nov. 24, 1899 | Sheffield (Municipal) Dec. 29, 18)9 
Dover (Company) ....-... April 27, 1900 | Shoreditch (Vestry) ) Oct. 97, „ 
Dundee (Municipal)........ Jan. 12, „ |3outhampton (Municipal) . Nov. 10, „ 
Eastbourne (Com ) =æ.. May 4, „ Southport (Municipal day 7 
N (Municipal) . . . Nov. 17, 1899 South Shields (Municipal). July 7, „ 
Exeter (Municipal) Aug. 6, 1898 Stafford (Municipal). Dec. 29, „ 
Folkestone (Company) ....April 27, 1900 Sunderland (Municipal)....July 28, „ 
8 (Municipal) ......Sept. 1,1899 Taunton (Municipal) ...... June 16, ,, 
Guildford (Company) ГЕТ May 5, „ Tunbridge ме un) . Se . 1, „ 
Halifax (Municipal). July 21, ,, Wakefield (Municipal) ....Dec, 1, ,, 
Hammersmith (Vestry) ....June 29, 1900 Walsall (Municipal)........June 23 
Hampstead (Vestry) ...... Aug. 25, 1890 Wandsworth(Company) ..May 18, 130) 
Hanley (Municipal) ........A 28, „ Westminster (Municipal) . Mar. 9, „ 
te ( cipal) .... Oct. 20, ,, Whitehaven (Municipal) ..July 28, 1892 
Harrow (Company) ........ June 16, ,, Windsor (Company).. ...... Dec, 22, ,, 
Hast'gs & St. L »onarda(Co.) Feb. 2, 1900 Woking ( mpany) ... ee Dec. А 
оте mpeny) .......... July 6, . . Wolverhampton(Municipal) June 80, ,, 
Huddersfield (Municipal) Oct. 6, 1899 Woolwich (Company)) J 


ооо ое oe ~ Oc е ? oo 
Kensi'gton & Knightsbr'(Co.) Mar.16, 1900 Yarmouth (MuniciDal waNov. 9,1399 
99 | : 
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KINCSTON-UPON-HULL. | 


Undertaking Worked — on an an an ams am an m om Kingston-upon-Hull Corporation. 


Date of Commencement of Bupplg 


System of 8 moe cx 
VVV 


January 16, 1893. 
A. S. Barnard. 


5-wire con.-curr. with batteries and rotatory 


SCARBOROUGH. 
The Scarborough Electric Supply Co. (Ltd.) 


[trans. in sub-stations. ||| September, 1893. [house transformers. 


Alt.-curr. transformer sub- stations and partly 
F. G. Holder. 


T YEAR ENDED MAR. 51, 1899. MAR. 31, 1900. | DEC. 31, 1898. | DEC. 31,1899. 

Units dul „ 958,132 1,210,490 443,066 450,208 

„ Sold to consumers . 2222 cm eoe tam 749,690 8 xoi di е 

sold for public lighting, & 0222 nil ni ni ni 

А used on en lighting oe — = 127,495 160,695 2,755 == 
UNITS SOLD PER 8 C.P. LAMP CAPACITY — sm = = — 1:2 | 103 12? 
Maximum supply i Pn ROB MUR РВВ 1,0747 kilowatta 1,405 kilowatts 274 kilowatts 340 kilowatts 
Bomber OF Duo 555 nil nil i 
Number of consumers ces cerca cee cos cen om aad om 960 
Connections to mains in 8-c.p. lamps „e se +... sa == == - 60,661 
CAPACITY OP PLANT IN 8-C.P. LA 60,300 


CAPACITY OF PLANT IN KILOWATTS = = == am == 


Total. Per kilowat Total. Per kilowatt Per kilowatt 
OAPITAL— . | capacity. | 7 capacity. capacity. || capacity. | 
AUTHORISED (TOTAL) „=-= -n = we am em =m |2107,99 £918 [£128,490 £667 £50,000 £741 £50,000 £741 
BAS aun AAA dini o dE i o> OS oa aD eas GS GED — — Sg — 50,0 741 50, 74:1 
Loan (including Debenture charges) | 127,930 91:8 123,490 667 = ES = = 
RECEIVED (TOTAL) =.. 22222222 94.959 681 130,302* 67:6 38.083 564 45,003 667 
Share IIT - 000 „ осо ове осп осп ous осе осн осп OED ош OED ошо оше э === — == — 38,083 56:4 45,003 66˙7 
Loan (including Debenture charges) 2 93,959 67:4 128,490 66:7 — — — — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) .—...| 34. 031 244 nil — |^ 11917 177 4,997 T41 
Share (unissued) ... 22222 e = — | — 5,000 TAL nil me 
Share (uncalled) ..- — - is Z | 6917 10:3 4,997 7-41 
REPAID (TOTAL) ооо оос 99 oan ооо осн GEE GOD ooe OU GED GED OD can atm oon 8,389 6:02 11,516 | 5:99 — — — — 
DEPRECIATION FUND cs 22222222 — — 10.093 5 24 90 133 1.40) 2:07 
Lands and building! .. | 10785 | 773 13,526 702 | 7,0 104 j 11-2 
F111 — 88 41.076 29:4 63,502 528 19,900 29:5 20,913 310 
2 э сз осе 04D OU) 009 осо (UD OED OED CED GED оо о OG) ошо осв осн GD aD 40,544 29:1 55,825 29:0 12,452 185 15,211 22:5 
Miscellaneous 222222. 2,555 1:83 1,150 — 617 0:959 979 1:45 
REVENUE- Total. Per unit sold Total. |Per unit sold Total. Per unit sold Total. Per unit sold 
TOTAL осм осм очо 0090009004 008 CED ошо cu» CE CND ооо ылы £16,488 5:285d. £19,291 4°927d. £5,402 5:972d. £6,205 5°785d. 
Revenue from supply » . ... 15,546 | 49804, | 18,590 | 46984. 5251 | 57824, | 5,996 | 5:5904. 
M meters, &o. ове осн ово ров орап IIR SII, EC ове 456 01464. 617 0:1584. 171 0:188d. 202 0°188d. 
60 public ligh Tue NM eu om оем ове am ooe = — = — —— = — — 
" sale of malum $ >on oar oa oe ове am DOS COD осе — —€— TA "mun 7 ут 7 0:007d. 
9 miscellaneous ours we cee o = cen 485 0°155d. 285 0:0724. 1 0`0014. — — 
EXPENDITURE OUT OP REVEN VE- 
TOTAL COSTS „u nas an oas oos oan o ... | £8,005 2585d. | £10,632 27154. 23,105 34334. | £3,571 3'330d. 
WORKS ООВТВ. ..................—.—»— „= amm o o o mm oan omm s 5,601 17 7,893 2 015d. 2,416 2˙670d. 2,779 2˙590d. 
Qeneration o %%% oan oan oan da oon oan aas reisen 4,057 14924 6,746 I'722d. 2,229% 24644. 2,669 * 2 489d. 
Fuel (including Cartage, .) om am om om om oe oon 2,037 0°652d. 3,598 0:868а. 1,C80 1:194d. 1,515 1°224d. 
Oil, waste, water, SCOTOS . os ans sas cas om om om олн m oen om 298 0:с96а. 416 01064. 101 01124. 127 01181, 
Wages at station оог 0990099000009000009 осе о ос O99 OS CED O9? 699 1,586 0°444d. 1,999 0*511d. 755 0:811d. 895 0"/51d. 
Repairs and maintenance at station 2 938 0 301d. 933 0:23584. 249 0:275d. 355 0°5514. 
Distribution of electricity ——————— 944 0:303d 1,147 0'293d. 187 0°207d. 110 0°103d, 
NARUE, OO ici er ex's sc а as аныкынан Ges 194 0:062d 456 | 0:116d. 99 0°109d. 86 0:08011. 
irs, renewals of mains, &o, 2 750 0:240d 6931 01764. 88 04 974. 21 0:0224. 
Publio ighting осо Gb осе осо 640 O05 oat „„ == — — | am: nil — nl Ex 
Attendance „„. 099 000 000 0605 оне DOS GED (ND atm om 000 0 09 oue == з- те | те — — Ix — 
Renewals 2 00€ эе ооо оте осе овоз 00000000000 0 00 DEP GUB GUB осе 699 = — X | RIA ар uS ER ET 
MANAGEMENT AND PROPERTY nana. 2,405 0771d. 2,739 07004. 690 0763d. 793 07404. 
Rent, rates, (ames „m nas om oo „= „= ьа cas nen eam » o „оле can nen can ss 845 0°27 Id. 1,116 | O28 5d. eit 0:244. 280 O°261d, 
Hans —U “Q 1,560 0· 50. 1,023 0*4 154, 473 05304. 518 0:78. 
Salaries ...... jd RON ашсан UO каш CU CEN Laur COE VOR 965 0:303d. 1,155 0°295d. 2724 0:301d. 2524 0:23554. 
Stationery, &. s cos sas em oes num cim ots mm nen oam ae oun sen 157 0:050а. 126 00524. 65 00704. 70 0:065d. 
Establishment —— n —— —— 508 0:099d. 175 0:045d. 46 0°0514. 5l 0°048d. 
Law charges, &. . 130^ C 042d. 1679 | C 043d. 92e | 6-102d. 140) | 015314. 
o n to mean to mean 
PINANOIAL RESULTS— 4 Total. 1 Total. dme axpindes Total. see erp Ede Total. oap.oxp'nded 
WORKING PROFIT POR Ha. . £8,483 | 109% £8,659 7:57% £2,296 6:077, £2,634 6227. 
Sum carried to Depreciation Fund 8,169 10:47 1,924 1:687. 417 1:103% 472 1117 
Sum carried to Reserve or Sinking Fund  ......... 2555. 327% 3,506 5:06% = ЕТ = = 
Net interest on loans (incl. Debenture charges) ... 2,267 | 2:007, 5,250. 282% | 12 0:032% 59 0:033% 
BALANCE FROM LAST ACOQUNT ... 4509 | 577% — — 189 | 059% 388 | 08597 
BALANCE AVAILABLE РОВ DISTRIBUTION, . — | — — — , 2933) 617A 2576* | 6087 
ORDINARY DIVIDEND PAID © 9» 09 „ o 0€ осн EE ou — — gam R | 54% — 6% — 
PEROENTAGE OF TOTAL COSTS TO GROSS REVENUE 48:5% 17 | | БТ'ә% 57:6% 
Expenditure per kilowatt capacity „e.s. sos eas» = =m oas sw £5. 14s. 101. £5. 103. 34 £4. 12s. Od. £5. 5s, 10d 
REVENUE PER KILOWATT CAPACITY „e.m. o om se sao £11. 16s. Od. £10. Os. Od. £8, 03. 2d. £9. 4s. Od. 
Expenditure per 8-с. lamp capacity ........ 0m ser am cm ses 5з. 8d. . 61d. | 2s. 1144. 5з. 44d. 
REVENUE PER 8-0.F. LAMP CAPACITY ....... oen oan 78. 61d. 6s. 4id. 58. 14d. 5s. 105d 
REVENUE PER 8-C.P. LAMP CONNECTED ..... -m 5s. 4id. 48. 103d. 4s. 10d. 48. 67d. 
Price charged for lighting, per uni ce am oas cas 6d. to 513. to 31.4 5d.^ 1 6:d. to 514.2 61. to 51d.? 
Price charged for power, | ee ͤ эркай 21d. zd. 2\4. 


рег 254. 
Price charged for public lighting ...................... = — 


KINGSTON-UPON-HULL.—RExMAREsS—G Includes £1,(00 from revenue, being 
instalment written off meters; and also £40,483 temporary loan. b Includes £124 
to insurance. с Includes £1 000 to capital; instalment in respect. of meters. 
d Maximum demand system (one-hour scale) e Inclusive of £1,812 instalments 
written off meters and £74,905 temporary loan. f Over-expended. 9 Includes £160 
to insurance. A Con.umers having their premises wired for not less than G kilowatts 
have the option of being charged on Wright" system, 514. per unit for first hour 
and 21d. per unit after. 


[cds a ee (сыз, 


= |, = 


SCARBOROUGH. —REMARK9—a Uver-expended. 6 Includes £65 for lightinz of 
works. c Includes 2160 rent of station and offices. £37 income tax. and £14 tele- 
phone. d Inclusive of £100 дігссіог, remuneration. e Includes £235 auditing and 
£54 to insurance. / After adding £278 premiums on shares. / Accounts exceeding 
£75 on Wright” system—7d. to 3d. on one-hour scale. A Includes units used on 
works. i Includes £70 for current for lighting of works. / Includes £35 to auditing 
and £82 to insurance. k After adding ed premium on shares. 
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ELECTRICITY WORKS FOR SMALL TOWNS. 


A number of questions of considerable interest to electrical 
engineers are raised in the two Papers on electricity works for 
small towns, read at the тесей meeting of the Municipal 
Electrical Association, and in the discussion which ensued. 
These Papers, by Mr. C. S. Vesey Brown, of Lincoln, and 
Mr. G. M. Наваз, of Bray, respectively, have already appeared 
in our columns, and an abstract of the discussion is printed in 
this week'sissue. Mr. Brown’s Paper treats the question purely 
from the standpoint of erecting a separate works for each 
small town, whereas Mr. Harris, though recognising some 
advantages in a separate station, is also willing to concede 
that many of the smaller towns will have to depend upon 
their being included in the very much greater area of large 
power schemes. Indeed, one almost hears the dying wail of 
the small electricity works echoed in the following words from 
from Mr. Hannis's Paper: Where there are no such advan- 
tages there appears to be no alternative but to wait for the 
great power companies to pick up such small areas as may be 
within their reach, or upon the direct line of route of their 
mains to larger ones.” At this time of the day it would 
probably be better for small towns to wait until they;are thus 
absorbed into the supply systems of large power distribution 
schemes than to expend a large capital in developing 
electricity works of their own. We trust and believe they 
will not have long to wait. 

It is this difficulty of placing small electricity works upon a 
satisfactory self-supporting basis which is at the root of the 
controversy these two Papers started, as to whether the ownera 
of such small works should engage an outside consulting 
engineer, or place the design of the works and all future 
extensions in the hands of their resident engineer. Mr. VEsry 
Brown’s suggestion to small local authorities is, that “ they 
should employ a competent expert to advise and initiate a 
policy and system, and for the first stage of the undertaking 
pay him the usual fees; that then they should engage a 
resident manager, whose duties would be to manage both 


THE ELECTRICIAN, JULY 13, 1900. 


commercially and technically the whole undertaking, and that as 
extensions are required, the consulting experi should be called 
in to advise, he being paid an annual retainer to cover the 
advice given." Several speakers, however, took exception to 
this proposal, though, on the other hand, many supported it. 
The view of the opponents seemed to be that if & man is com- 
petent to run works he must necessarily be competent 
to design and superintend the carrying out of their exten- 
sions. This, however, is by no means the case. There 
are many first-rate marine engineers perfectly competent to 
run an ocean liner, but who would be absolutely unable to 
design the engine room of a steamship. The same applies 
to central station engineers and especially to those whose 
experience is limited to small andertakings. Moreover, a 
central station engineer is apt to repeat his experience in his 
extensions; whereas an outside consulting engineer is likely 
to introduce more modern ideas, and thus enable the works 
to keep pace with the progress of engineering. One, in fact, 
tends to crystallise the works into the original pattern from 
which he obtained his largest experience, the other has 
every inducement to bring extensions up to date. 
quite aware that these remarks do not apply to the resident 
engineers of really large works, who are from the nature of 
their daily engagements thoroughly competent not only to 
carry om extensive wcrks of the most modern design, but 
are capable of advising their employers as to important 
extensions. The salaries which are paid to these men, however, 
can never be paid by the local authorities of small towns, who 
must be content with offeriag a remuneration that will capture, 
doubtless serviceable, but by no means first-rate men. In 
these circumstances, therefore, it is the wisest policy of the 
smaller local authority—if a local electricity works must 
indeed be erected—to place the design of the entire system 
in the hands of a competent outside expert. These same 
considerations, but slightly modified, point to the advisability 
of adopting the same practice whenever small works require 
extension. We are, therefore, in full accord with Mr. VESskr 
Brown in his suggestion on this subject. 

Mr. J. E. Еросом, of Kingston-on-Thames, suggested in 
the discussion that it would be an admirable office for the 
Municipal Electrical Association to undertake if it were to 
offer to supply the names of competent engineers, who could 
advise small local authorities as to the erection or extension 
of electricity works. We presume that it is Mr. Enacomer’s 
intention that the Association should nominate some of the more 
prominent municipal resident engineers, whose experience in 
larger towns would enable them to carry out the work of 
equipping small towns properly. If such а suggestion were to 
be carried out seriously, it would present a combination in 
formidable competition with the independent non-municipal 
consulting engineer. We doubt very much, however, whether 
local authorities would, to any great extent, prefer to consult 
the Council of the Municipal Electrical Association rather 
than to place their work directly in the hands of an inde- 
pendent consulting engineer on the strength of his public 
reputation. Moreover, remembering that every member of 
the Council of the Association aspires to a consulting practice, 
it would be curious to know how the Council would proceed 
to nominate their man. Would it be by ballot, or on the 
principle of turn and turn about, or would the President for 
the year have a right of veto? In any case, we do not think 
the local authority would always be best served by such a 
plan as Mr. Ерасоме suggests. Independent private action 
is, in the ranks of consulting engineers, the most satisfactory 
course for both consultants and clients. 


We are. 
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ELECTROMAGNETIC THEORY.—CXYI.* 
BY OLIVER HEAVISIDE. 
(Continued from p. 247.) 


$466. In consequence of the circuitality of the currents, 
electric and magnetic respectively, all states of induction 
and displacement which are due to impressed electric and 
magnetic force depend solely upon the curl of e or of h. 
This was shown in Vol. I., $8 87. Now, intrinsically electrised 
and magnetised bodies are brought into the theory by what 
are equivalent to e and h. The disturbances produced by 
moving such bodies therefore involve the consideration of the 
waves emitted from the seat of the curl of e or h. It is also 
irue that the statio states themselves may be regarded as 
arising from the superimposition of waves continuously 
emitted by the sources mentioned. But this is useless, 
though curious. On the other hand, when e and h vary in 
intensity, either in time or in place, or in both, the considera- 
tion of the waves in question is imperative. In Vol. I., 889, 
was described generally the nature of the waves from a 
circular source; and above have been investigated several 
cases of moving magnets, &c., under such circumstances as 
give rise to simple plane waves. The results are sometimes 
rather incredible, but that soon wears off. The human mind 
is so made as to be capable of believing anything, no matter how 
silly, provided it is imprinted heavily enough. That is well 
known to all astute people—to those priests in particular who 
convert men and women into sheep by saying the same thing 
over and over again. In the end they have no judgment left. 
The incredibility of results is no evidence by itself of necessary 
error. The reasoning man may not believe till he sees it: 
that does not imply disbelief, but a reserved attitude, waiting 
for more light. 

The electromagnetic wave from a straight line source when 
stationary 1 have considered before, Æl – Pa., Vol. II., p. 456. 
It is wanted here, as a foundation for the theory of the same 
when moving; so for completeness I give what is necessary, 
in a somewhat different way, and with an addition. Let there 
be & straight line source of f or curl e. It generates induction 
at the rate / per second. That is how the wave originates. 
For the induction spreads all round at speed v, and along with 
it is electric force, according to the circuital laws. But it is 
not so simple a matter in the present case as with a plane 
source of f, already considered. There is a mixing up in the 
cylindrical wave. 

By symmetry H is uniformly distributed round about the 
axis which is the straight line of f, so that the general 
characteristic vH = Н, where q =p/r = dſ (rt), reduces to the 
zeroth Bessel form 

d? 
(Jat (1) 


where H is the intensity of magnetic force at distance r from 
the axis. 
The appropriate solution is 


H= Kr). A, (2) 
where A is a time function to be found to suit f given as 


a function of the time. To find A, note that the second 
circuital law 


: "нин, 


r dn 


- curl (E- e) = upH (8) 
takes the special form 

l d 

- < (rE) =f- npH. (4) 

T (t) 


This is proved at once by considering two adjacent circles of 
E. In this equation f is the density of curl e. But let all 
the f be concentrated at the axis to make a line source, of 
strength /,, say, and then integrate (4) over a circle of infini- 
tesimal area centred upon fọ, The integral of upH vanishes, 
whilst that of fis 7% This is the same as saying that the 
circuitation of E round f, tends to the value f, as 7 is reduced 
io 0. That is, i 

27rE = fy when r=0. 


— —— — —— on — — 


All rights are reserved. 
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But the first circuital law 
curl H = cpE, 
reduces to —5 15 cp; (6) 


80, by (2) and (6), used in (5), we get 
_ _anrd 211d 2 Se^ 
fom су , KDA (совт) = A. (1) 


ep r m 
See Vol. II., p. 226, equation (4), or p. 250, equation (48), for 
the full formula for K,(qr), of which the only significant part 
at the axis is the log term here employed. So A= ch, and 
therefore | 


1 
Н = {срК (У, = 45, Mr fo 


is the operational solution for H, true for any varying foy 
Let f, be steady, beginning at the moment t=0. The 
algebrisation was given in Vol. II., $ 486, p. 456, equation (119) 
equivalently. But interchange r and vt in that investigation 
to suit the present case. The result is 
- Jo 
"Bsp ry “ 
and the corresponding E is 
E=- 14H | vifo _ 


ep dr Zzr(v*t3 — ri 


(8) 


(10) 


These are valid between the axis and the wave front at 
т = vt, beyond which E and Н are zero. At the axis H varies 
as t^. If the value of Н at the axis had been known the 
above investigation would have been unnecessary, because 
Н at r is derivable from H, at the axis by 


Н = (p) Hy = (у), (11) 


which produces the formula (9). Compare with equation 
118^, $486, Vol. II., in which A and 9, 7 and 7 should be 
interchanged. 

In the above the divergent K, function was employed to 
effect the algebrisation. But we may obtain the same result 
by the convergent Bessel function. Thus, 

(Jorg (3% 29% : 

lı Фі = C 4 - "P 2 
bur % + тафт? V 

_l (r/Avt)^ _ | (s / ri) ne 
ан бт) желана) 5)» 09) 
the transition from (12) to (13) being made by turning »"1 to 
tn, according to the theory given in Vol. II., with numerous 
examples. Now 


2 d 
Kar) = -= Lr) (0-9) 

This applied to (18) makes 
мул Mp ECD Cte, \ 


+ 


(1) 


11 [22 | 

| (15) 

= et HG) ts) же] (16) 
2 1 07 


m (5202 — rij 
This corroborates equation (9). For the values of the 
g functions used see Vol. IL, p. 451, equations (78). 

Being in the way of it, it is worth while giving the 
corresponding results when the medium is a conductor instead 
of a non-conductor, and its permittivity is ignorable. The 
operator cp in the first circuital law becomes k, the 
conductivity. This makes g?=pkip. Therefore 


Н = HE), (18) 


ia the operational solution, instead of (8). To algebrise, 
proceed thus. | 


Lit = dort) Срна 


bel por 
S (pkr?/At)" (pkr?/4t) 1 (19) 
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To this apply (14), giving 
Кур) = - Zf log Zi + (0) - 49 (0) - 4Zg'(-1) 


T 


- 3729 ( = 2) — 1289 (0—8) _ 


m2 [813 
1 пз Z5 7 
---JlgZr-y-Z*/' - T 
where Z = /t, and y =y' (0) = 0:5772. Therefore 
kf, А 7.2 Z5 é 
Ha 4 2 7 + авс} (21) 


expresses Н at ғ at time t due to the source f, at the axis 
beginning аё = O. The series is convergent, and is therefore 
suitable when Z is not large. To suit larger values of Z we 
may turn (21) to a divergent series. Use equation (93), 


p. 452, Vol. II. It produces 
н- cfi 1,2 7 22 
EA f -zte gte b ( ) 


which is proper when Z is too large for the practical use of 
(21). It is curious to see that the series following “ is that 
series itself with every term turned upside down. It is also 
curious to see that we cannot get away from the divergent 
series, either operationally or numerically. They seem to 
have come to stay, like other things before. 

If / is impulsive, we get the corresponding Н by timc- 
differentiation. Lot the impulse be Be, then we put pB, for / 
in (18). This makes 

EY IB. 

H = 4K, (yr)pB, = 5 (23) 

by differentiating (21). 
is the same as 


This, observe, or test to corroborate, 


H kB 

= aL 24 
To(qr) dat’ (24) 

where the operand is the value of H at the axis. But if you 


try to turn (23) to a divergent series by differentiating (22), 
you will come to the convergent solution (23) again. 
Observe that (28) is the same as 
(Baul)= -B 2,27 : 
277(B = pH) B, А (25) 
It follows that the total D over all space is В,, constant. 
This is because we impulsively generate Bo, and it then 
simply diffuses outwards, but cannot be destroyed by the 
electric conductivity of the medium. It requires magnetic 
conductivity to destroy it. See Vol. I., S 194, 195. 
Similarly, in case of the continued source /, the total B at 
time t amounts of /,t. We must integrate over all space to 
find it, because in pure diffusion the speed v is infinite. On 
the other hand, in the nonconducting dielectric, the induction 
to the amount ft is to be found always between r — O and zt. 
An easy integration of (10) will show that the induction 
between »=0 and mvt, where m is any fraction, is proportional 
to fot. Here the radius of the circle considered is always a 
constant fraction of the radius of the wave front. But within 
any circle of constant radius, the total induction falls to zero 
because B tends to zero, everywhere save at the wave front, 
where it is always infinite. This infinity, however, is of no 
consequence, being empty. 
The electric field tended to is specified by 
= fo, 26 
2 r (26). 
It is the electric field due to an electric shell of strength /. 
having & single straight edge at the axis, and therefore 
extending to an infinite distance. But if it is stopped by 
another straight edge parallel to the first at any distance, a 
second source is introduced, which is the negative of the firat. 
There are then two waves produced, according to the above 
formule. The total induction (algebraically reckoned) is now 
always zero; although before the waves overlap the steady 
generation at a rate of +B by one source and — D by the 
other, and their existence in separate regions is evident. 
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Fig. 28 will give a general idea of the spread of the H wave 
from & line source. Distance from the axis at O is reckoned 
along the base line, and the two curves show the intensity of 
Н in the wave at two moments of time, say (—1 and t=2, 
when the wave front has reached P and Q respectively. The 
scale is quite arbitrary, because one curve is a copy of the 
other. At the initial moment, there is just the solitary 
infinite value of H at the commencing wave front, at O. The 
infiniteness is merely because f, is assumed to start action 
with infinite suddenness. 

Now consider the state of things due to a line source in 
motion, or to a plane source steadily extending itself by the 
continuous addition of line sources at its straight edge. To 
fix ideas and formul:e, refer to Fig. 29. Let 2, be the actual 


Fic. 28. 


position of the edge of the plane source at time t, whilst : and r 
are the co-ordinates of the point P where H is to be deter- 
mined. The directions of f and H are perpendicular to the 
paper. The origin of z may be conveniently situated at a 
distance to the left, to avoid negative values. Let the plane 
sheet be of density f per unit length along z, and start at 2, 
at the moment ¢,, and grow along z at speed v. The position 
2, indicates the limit of action at P. That is, P at time 
t receives H from the sheet between =, and z,, but not from 
the part between :, and z,, where its edge is situated. As for 
z that is any intermediate position to be employed in the 
integral. 


P 
R3 r 
2 3 Zo z 2 т, z ч 
t3 to te t 
Fic. 29. 


With the above conventions, the value of H at P is given by 


= fu fh dt, 9 
| = 2 |, 0060) 1 i ut - t0) N 
this being derived from (10) above by putting in the special 
distance concerned. The diagram is drawn for the case v — u, 
so that the time of going from z, to P at speed v equals the 
time of going from =, to = at speed u. 

The above is the same as 


_ fu [( d 2 
"dre c nd 
where J Е 
Е 12 — zu) (XVI (z — 2,)* + 70 — u 9 
mdi a Pu p m SEU c (29) 
Integrating (28), we get 
H= 55 leg (7 + Jr- а?) у (30) 
Irpef? = u^) a 
provided г> u. But (28) may also be written 
= fu Ы ЗА х dr Е 1 
80, when и> v, we have the result 
fu wit) 9). 
ie m- in (82) 
2пре(и — v) 4. J | 
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At present consider the case of vw. Then the limits 
72 and т, are got by putting ¢, and t, for t, in the expression 
for rin (29) above. At the lower limit in (28) the radical 


vanishes. Бо 7,—«a. The upper limit depends upon the 
moment t, of starting action. Бо | 
uM fu Ta + (72 - а?)! . 
ae ы a Ge) 


is our solution. Note that Н begins at P when R, = v(t - t.). 
This makes 7, 2a. So H=0 initially. | 

If we differentiate (88) with respect to t, we get a formula 
of the type (10), expressing the effect of the introduction of a 
stationary filament at 2. But if we differentiate (88) to 1, 
we obtain the formula for the H due to a filament of f intro- 
duced at z, at time ¢,, and then moved at speed u to the right, 
being at 2i at time f. In carrying out the differentiation, 
which is complicated, both т, and а must be differentiated, 
because they both contain zi. The result is 


dH f£ [o e u uz 20) (- f te 

day 2h L (t - ty)? Ву [ott — ty)? - Ra iz, + (74° - аё) 
; u(z-:)(v-w)* 94 
(-2)r-wjv)] ( ) 


In this formula R, is defined in the last figure. It is con- 
nected with 7, by 

(à -u) (rz - a”) = тч - t) Б, (35) 
If f is understood to be the strength of the filament, then 
dH/d:, means the magnetic force to correspond. When u=0 
we get the cylindrical wave from the stationary filament at 23. 


Fic. 30. 


But when t, = – œ, we get ihe steady wave of H travelling 
with the filament when it bas been in motion for a sufficiently 
long time. Calling this H', it is expressed by 


к 7 u 2—2 86 
н Әл (v — / (г— 21) (1 - 2/07) (36) 
The eolotropic effect is now clearly visib!e. 
When w/v is very small 
7% „ 2-21 % cos 0 (37 


тру о (2-21) T7 тш? R 
where R and 0 are the polar co-ordinates of P where Н is 
reckoned with respect to the filament’s position and line of 
motion. This formula may be readily checked by the static 
method. 

There is always vanishing of H' at the plane 0— 1v. At 
the same time, increasing u causes a concentration of H', 
towards that plane. So, in the limit, when и = v, the result 
is two plane electromagnetic waves of reverse natures, both 
travelling the same way. 

Now pass to the case «v, equation (32) above, in which 
т and а are known, whilst the limits have to be considered 
carefully. We require a separate figure. As the edge of the 
sheet advances the envelope of the cylindrical waves emitted 
by it make the wave front consist of two planes inclined to one 
another at the angle 20, the edge of the sheet being their 
meeting line. The angle Ө is given by sin 0=v/u. Now 
if P is outside these planes, there is no H at all. When it is 
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just on the boundary, say at P', the cylinder from 20 just 
reaches it, and = tz. When it is inside the planes, as 
at P in Fig. 30, there are two limiting points, marked t, and t, 
whose distances from z, are u/v times the distance of the same 
points from P. In the figure u/v=2. 80 the range of 
integration is from z, to 22, or т, to 7, determined by giving т 
the corresponding values. That is to say, the H at P is 
entirely due to the filaments from =, to 22. The waves coming 
from filaments to the left of z, have not reached Р; nor have 
those coming from filaments between :, and z,, which last is 
the position of the foremost filament at the moment in 
question. Here, of course, it is assumed that the sheet began 
to form before the time , The range is, of course, less at 
the beginning. The important matter is the final result 
when the limits are full. Then we have 


w(t — to) R= vt - to) - - lu (t- 10 (1 - 4)“, (88) 
and also = (u* 0°) (à? - т"). (39) 
So the full limits are + a for т in equation (32). This makes 


e fu 40 
i 2uv(w — y^ (40) 
constant everywhere between the two planes. 


( To be continued. ) 


— 9 


ELECTRICITY WORKS FOR SMALL TOWNS. 


Below we give an abstract of the discussion which followed the 
reading of a Paper on “ Electricity Supply for Small Towne,” b 

Mr. C. S. Vesey Brown, and a Paper on * The Lighting of Small 
Towns,” by Mr. G. M. Harris, at the Municipal Electrical 
Association, at Huddersfield :— 


Mr. J. E. EDGCOME (Kingston-on- Thames) raid an important point was 
the choice of an engineer. How were small towns to find out the engineer 
they wanted at a fair salary! He thought the Municipal Electrical 
Association should be allowed to supply names of those engineers who 
could do the work for the smaller towns. The general procedure was to 
appoint a consulting engineer to put down the works and afterwards 
appoint an engineer to take charge of the works when completed. 
After & short time, however, it was generally found necessary to make 
extensions, and the expert was again called in. His advice, however, was 
often different from that of the resident engineer, but the latter of course 
knew better the needs of the particular neighbourhood, as he was 
continually on tbe spot. The result of tbis difference of opinion was often 
very serious, and impeded the progress of the undertaking. He thought 
that the Association should lay themselves out to su t certain names 
to small corporations which had under 40,000 or 50,000 inhabitants, and 
he considered it would be best for the corporations to appoint at the 
beginning a resident engineer and pay him a fair salary for his work. 

Mr. H. L. P. BOOT (Tunbridge Wells) said it was & very easy matter to 
put down works which would be remunerative from the first in such large 
towns as Manchester, Glasgow, and Edinburgh, but when they came to а 
small town where the revenue was small it was a more difficult task. He 
would like to lay stress upon the queation of capital expenditure, which 
should be kept down. With reference to the question of site, it was 
important to bear in mind the smoke and vibration difficulties, and where 
possible to erect the generating worke away from the centre of the town. 
Mr. Vesey Brown mentioned in his Paper that it was advantageous to have 
an economiser. He (Mr. Boot) thought, however, that where tubular 
boilers were in use the capital expenditure upon an economiser was too 
much for the little advantsge which would be gained. He agreed that 
public lighting should be taken up from the very commencement of the 
works. He thought, from past experience, that gas engines should not 
be used in connection with the generation of electricity for public supply 
as they had not been à success at Belfast and Leyton. 

Mr. R. C. QUIN (Blackpool) sgreed with Mr. Brown that for small towns 
to engage a consulting engineer was better than appointing a resident engi- 
neer to design as well as superintend the construction of the works. In 
the first place a small town could not afford to pay a first-rate man, and 
it required a better man to desiga a station than to run one. He would 
prefer a system of Dowson gas generation and storage of the gas in place 
of electric storage or in place of thermal storage. 

Mr. S. E. FEDDEN (Sheffield) thought local authorities should get expert 
advice. He could not agree with Mr. Brown respecting triple concentric 
cables because with the triple concentric the insulating material has to 
be usually of lead and trouble would probably arise through electrolysis. 
He would like to know from Mr. Harris what kind of pitch he used, as 
pitch had a bad egect upon lead. 

Mr. E. TREMLETT CARTER said that Mr. Boot seemed to think from 
the experience of Belfast and Leyton gas-engine stations, as a prelude to 
larger steam-engine stations, werea failure. He considered, however, that 

‘the results at these two places were quite the reverse. It is possible to 
commence by using gas engines on a small scale very profitably, and then 
afterwards to build a large steam generating works for the more extended 
supply. That gàs engine stations can berun satisfactorily and economically 
year by year is proved, for example, by the large gas-engine station at 


| Leicester, worked by the Midland Railway Co., where there is a larger 


output than at many small electricity works. Dowson gas, however, could 
not well be stored ; it has во much free hydrogen which diffuses through 
the metal plates, and the useful part of the gas gets away. Dowson gas is 
not adapted to storage. 

Mr. A. G. COOPER (Colne) said he considered it was best to appoin at 
resident engineer to construct the works, as he. was on the spot, and knew 
the local conditions much better. 

Mr. H. C. BISHOP (Wigan) said he did not agree with the statement that 
gas engines might be used as the thin edge of the wedge. He thought it 
was necessary before beginning to erect the works to ascertain the probable 
demand. He considered the limit of a gas-engine station in size, to work 
economically, was 400 kw. Up tó this size of works they were all right, 
but for larger than this he said it was better to have steam. 

Mr. C. S. VESEY BROWN (Lincoln), in his reply, said that in order to 
run works successfully they must be put down on sound lines by a man who 
had had experience which enabled him to say at once if a thing was good or 
bad. If an Urban District Council advertise, they get a string of names with 
recommendations, and unlees they take special precautions they bave very 
little idea as to whether the man appointed is sound enough to carry out 
the work. The suggestion that the man living on the place is able to see 
more of the locality and know more about it was all very well from the 
point of view of treating with the consumers, but it did not cover the 
stability and the soundness of the plant, buildings, &c., put down. He thought 
it was better to have a consulting engineer ; and if they tried to carry out 
the work under the assistance of the gas engineer, surveyor, &c., who had 
not had sufficient experience, then they might expect the undertaking to 
be a failure. In a small town he thought it was advieable to put down a 
small gas station, and afterwards replace this by a larger steam station as 
Ше works increased. He thought that the refuse destructor was not as 
good as a storage battery. 

Мг. G. M. HARRIS (Bray), replying, said that he was glad the question 
uf keeping down the capital outlay had been mentioned, as this was an 
important point, In reply to Mr. Fedden he said the pitch used was 

inary pitch, and he did not think it would affect lead. He thought 
they could do without the lead altogether ; it was not necessary when they 
had pitch. 


NATIONAL PHYSICAL LABORATORY. 


We reported in our issue of June 22 tbat the Richmond Town Council 
bad appointed a deputation to wait upon the authorities and protest 
against the erection of the National Pbysical Laboratory in the Old Deer 
Park, Richmond. This deputation duly had an interview with 
Mr. Hanbury, the Financial Secretary to the Treasury, and iu order to 
dispose of their objections, an influential deputation of those interested in 
the scheme waited on Mr. Hanbury on Thursday last week. Amongst 
those present were Lord Kelvin, Lord Rayleigh, Lord Lister, Sir Courtenay 
Boyle, Sir John Wolfe Barry, Sir M. Foster, M.P., Sir E. Carbutt, Sir N. 
Barnaby, Sir Andrew Noble, and Profs. С. Е, FitzGerald, Rücker, Schuster, 
Clifton and Elliott. 

Lord LISTER explained the intereat that the Royal Society and all the 
scientific bodies in the United Kingdom bad in the new laboratory. 

Lord RAYLEIGH, who is vice-chairman of the General Board aud of 
the Executive Committee, referred to the valuable work already being 
done at the Kew Obeervatory in the Old Deer Park cognate to that 
proposed to be undertaken by the new institution. Besides, there were 
very few sites suitable to the new laboratory, owing to the character of the 
work to be carried out, which necessitated isolation from mechanical and 
electrical disturbances. Owing to the electrical disturbances that could 
be produced by tramways no private site would be suitable. 

In reply to Mr. Hanbury, Lord RAYLEIGH said it was difficult to say 
at what distances such disturbances would do harm, and 

Sir COURTENAY BOYLE added that there was a scientific committee 
now considering that very point, in order to advise the Board of Trade 


upon it. 

Mr. HANBURY poiuted out that the site of the National Physical 
Laboratory was within about one-tbird of a mile from the road. 

Lord RAYLEIGH, continuing, said that the same t rinciple was recog- 
nised by the Greenwich Observatory, which was placed in the middle of a 
park, as also was the case with the Potsdam University and the Inter- 
national Bureau of Weights and Measures at Sèvres. Comment had been 
made on the provisional arrangements with the Woods and Forests for 
15 acres of ground. One of the reasons that such a large area was chosen 
was in order that the two buildings might be a considerable distance 
apart. It was proposed only to cover about a quarter of an acre with 
buildings. Other sites had been suggested and examined, but they were 
all open to the objection that there was no tecurity against disturbance, 
and most of them were unsuitable on other grounds. Instead of the work 
to be done at Kew likely to constitute a nuisance, it was to get away from 
nuisances that the executive committee sought to go to Kew. Quiet was 
exactly what was wanted for their own purposes. Мапу of the investiga- 
tions he himself proposed to carry out could not be done at the Royal 
Inetitution, but had to be done at his own residence in Essex, where there 
was freedom from vibration. 

Mr. HANBURY pointed out that the Woods and Forests had only power 
to grant a yearly lease. 

Sir J. WOLFE BARRY said he was the representative of a society 
interested in applied science numbering 9,000 members, and that it was 
extremely important to establish this laboratory from the point of view 
of the trade of this country and of the huge commercial interests at stake. 
Kew possessed advantages which could not be obtained at any other place 
within a reasonable distance of London, It was easily accessible and quiet. 
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Lord RAYLEIGH said that they were going to re-let part of the ground 
to the Mid-Surrey Golf Club. It would remain under the control of the 
committee of the laboratory, and the golfers would be on their good 
behaviour. . 

Lord KELVIN, Sir ANDREW NOBLE, and Prof. RUCKER also 
‘spoke, 

"ta reply, Mr. HANBURY said that he hoped the deputation were under 
no misapprehension whatever as to the strong desire of the Treasury to 
carry out the scheme for a physical laboratory. The money had been 
promised, and they were anxious to find a site. There was no doubt what- 
ever as to the absolute importance to tbe country of having such a labora- 
tory. Tbat was not the question raised by the Treasury, or by any 
deputation. The resl difficulty had been bow far this undertaking 
would interfere with the amenities of Kew Gardens. It was desirable, 
so far as possible, to eatisfy both the scientists and the lovers of nature. 
Undoubtedly there had been some alarm among a certain portion of the 
public that the laboratory might to a certain extent interfere with the 
amenities of Kew. He was bound to say that the impression gathered 
from the deputation to-day was that to a great extent that alarm was 
unnecessary. The previous deputation bad represented to him the danger 
of the quiet being disturbed by the noise of the operations in the two 
proposed buildings, but from what had just been said he was satisfied that 
on that point, at any rate, there need not be any alarm. The most 
important point tbat had come out was whether, after all, on this site the 
laboratory itself was secured against electrical disturbance. He need not 
express any opinion upon that. They ought to wait for the report of the 
Board of Trade committee to see how far that would meet their require- 
inents. He understood that if any extension of the buildings were required, 
it would be only to a little extent, and the public need not fear that the 
whole of the 15 acres would be built over. 


PARLIAMENTARY INTELLIGENCE. 


— — 


CHARING CRO88 AND STRAND ELECTRICITY SUPPLY 
CORPORATION'S BILL. 


On Friday the Select Committee of the House of Lords, of which the 
Earl of Roese is chairman, commenced the consideration of the bill 
promoted Ly the Charing Croes & Strand Electricity Supply Corpora- 
tion (Ltd.), to enable them to construct a generating station in West Ham, 
and to lay mains eonnecting their generating stations, to acquire lands, to 
construct a short line of railway, &c. 

Mr. PEMBER, Q.C., for the promoters, said they had power to supply 
in the districts of St. Martin-in-the-Fields, the Strand, Finsbury, and the 
City of London. In the latter order there was a special provision that 
the company were to erect a new generating station for the City within 
two years on a site to be approved by the Corporation, which was 
not necessarily to be within the City boundary. The West Ham 
site had been so approved. The main factors in choosing a site was 
to have facilities for both land and water, carriage of coal, enormous 
quantities of which were consumed by a large electric undertaking. 
During the last year or two very large powers had been given to electricity 
supply undertakers to take their mains through intervening districts to 
connect up their areas of supply, as in the case of the Metropolitan Electric 
Company and the Central Electric Supply Company. In these circumstances 
it did not lie in the mouths of local authorities to object to their streets being 
broken up, The site selected under this bill had an area of 7} acres. The 
surrounding premises were all of a business character, so that there was 
likely to be little publie inconvenience. Opposition to the scheme was 
presented by the local authorities of West Ham, Mile End Old Town, 
Poplar and Whitechapel (through whose districts the mains of the company 
would run), and the Corporation of the City of London. Each one dealt 
with the breaking up of streets, to which they took exception. The City 
did not oppose the scheme in the other House. "They were informed of 
the intentions of the company to apply for the site, and they approved of 
it; but they now opposed on a petition, the gist of which appeared to be 
that they objected to the propoeal of the company to lay in the City 
mains, not only for the supply of the City itself, but for supplying places 
Leyond. It did seem a little unreasonable that the City should be perfectly 
willing the company should have a generating station in West Ham, from 
which the company should lay mains, through the territory of other 
authorities, for the benefit of the City, and should at the same time object 
to the company taking mains through the City for the benefit of other 
people beyond. | 

Mr. SHIRESS WILL, Q.C., here took up the argument for the bill. He 
said : The Corporation went on to allege that whereas the Order of 1899 
intended that the supply of electric energy to the City should be a separate 
and distinct undertaking the proposals of the bill overrode that intention to 
their disadvantage ; and further, the effect of the bill, if passed, would be 
to render the supply by the company of electrical energy to the City 
subsidiary to the company’s other undertakings. The bill, they held, 
authorised the company to break up and otherwise interfere with the 
streets of the City for the purpose of connecting their generating stations 
outside of the City, but imposed no obligation to use the mains and works 
for City lighting. The company having broken uo the streets of the City 
under thia bill could not be compelled to supply electrical energy to the 
City as provided by the Order of 1899, but could use the mains and 
works solely for the purpose of connecting with the other areas of the 
company, and so be enabled to dispose of some or all of their existing 
generating stations and realise considerable pecuniary advantage thereby 


without fulfilling their obligations to the Corporation. The granting of 
the powers contained in the bill would create a mischievous precedent, 
involving probably many similar applications from commercial com- 
panies who, for pecuniary considerations, might wish to establish 
generating stations outside London. As to the question of precedent, 
counsel proceeded, Parliament had approved of authorities going outeide 
their areas ; and in this case the City itself had approved. Then it was 
said no provision was made for the transfer to the Corporation of the 
mains and works referred to in the present bill. The answer to that was 
that the undertaking of the company as it affected the City would be kept 
quite distinct from the company’s other works and could be transferred in 
the ordinary way at any time. As to breaking up the streete, the Com- 
mittee would suppose from the statements in the petition that the company 
had no power at present to break up streets in the, City; but by the Order 
of 1899 they had such power, and the only extra power sought was as to 
connecting the new station with the company's existing area of supply 
outside the City, by laying in a trough or tube a couple of extra 
wires. 

Mr. W. H. PATCHELL, engineer-in-chief to the promoting compeny, 
said he had large experience in laying electric light mains in London 
streets. The company, in accordance with the order of last year, examined 
& number of sites in the City, but owing to the enormous price and great 
inconvenience involved it was found impossible to acquire one. Then they 
fixed on an ideal site at West Ham. On that site they proposed to erect 
two generating stations, one for the supply of electricity to the 
City and one for the supply of electricity to the company's other 
districte, Each station was complete in itself, and quite apart from 
one another, so that if ever the City elected to buy their portion of the 
company's undertaking they would be able to acquire their generating 
station. There would be five diflerent sub-stations in the City, each of 
which would require a cable. There would be seven cables from the 
generating stations at West Ham to the City, five for the use of the City, 
the two others being carried through the City for the use of the West End. 
By the time the new station at West Ham was built a further supply 
would be required for the western districts of the company, and this extra 
supply it was intended should come from the new works. The same trench 
into which the company could put the five cables to supply the City would 
also contain the otber two for the supply of the districts beyond the City ; 
there would be no more breaking up əf streets to put down seven cables 
than there would be to put down five. There would be no difficulty in 
laying the mains along the scheduled thoroughfares. With regard to the 
power in the bill to supply the local authorities through who:e districts 
the mains passed, he said power was only sought to be allowed to supply 
them in bulk when requested ; no power to compete was asked for. 'l'he 
company were now supplying in the whole of their district 206,090 
8 с.р. lamps. It would not be practicable to carry the cables for the 
whole route along the route of the Great Eastern Railway Company. The 
main objection to carrying the trunk mains along the Great Eastern 
Railway was the fear of some railway accident which might injure them. 
The London Electric Company originally brought their maius along the 
line of the South Eastern Railway, but found it advisable to move 
them. 

By Mr. RIGG, representing Mile End Old Town: You have taken advan- 
tage in this bill to get powers to carry mains from the West Ham station 
to the West End ? — Certainly. 

And power to supply in bulk to outeide authorities, which is a power you 
had not got in the original order! — That is a fresh thing in the bill, but 
they are not exactly outside authorities ; they are authorities through 
whose area we pass, and they need not take it unless they like. 

But those authorities have electric lighting orders of their own ?—I do 
not know tbat. 

The only use of this power to supply in bulk will be to supply to some- 
body outside the authorities through which you go?—No, that is not 
intended at all. The only power we take to supply electricity in bulk 
is to those local authorities if they desire it. 

By the CHAIRMAN : The voltage to be used on this main was not 
absolutely setiled ; it would probably be about 10,000. 

Mr. LITTLER, Q.C., at this point said the opposition of the City was 
satisfied. A clause had been agreed to as follows :— 

New clause 14a. —The mains for supplying electricity to the City shall 
* be defined and appropriated to such supply, andsuch mains shall be subject 
“ ta the terms of purchase set forth in section 62 of the City of London 
Electric Lighting Order, 1899, but if the local authority under the order 
„shall exercise their option of purchasing the generating station under the 
“© provisions of section 2 of the Electric Lighting Act, 1888, intead of under 
“ section 62 of the said order then the said mains shall be purchasable on 
“ the terms set out in section 2 of the Electric Lighting Act, 1888. In the 
event of purchase by the said local authority of the said mains the powers 
i conferred: on the company by the section of this act whereof the marginal 
* note is * Power to lay connecting mains,’ shall so far as they are directly 
« applicable for the pu of the undertaking under the City of London 
** Electric Lighting D er, 189), be exercisable by the said local authority. 
** None of the streets of the City mentioned within the second schedule shall 
be broken up under the powers of this act without the previous consent in 
“ writing of the Corporation, which consent shell not be unreasonably with- 
“t held, and such consent shall be presumed if no dissent in writing be received 
* by the undertakers from the Corporation within one month from the 
“receipt by the Corporation of the application for such consent, Any dis- 
** pute as to the withholding of such consent shall be referred to and finally 
* determined by the Board of Trade or by an arbitrator to be appointed 
* by the Board of Trade as the Board may see fit." 

Mr. E. W. MONKHOUSE, C.E., for the bill, said he had had large 
experience in laying down electric cables in the public streets of Edinburgh, 
Westminster, Broad-street, Piccadilly, Oxford-street, and other crowded 
thoroughfares. He knew the proposed route from West Ham to the City. 
The roads were peculiarly broad, save at one part, and there would be no 
difficulty in taking the cables through them, 
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Mr. READER HARRIS, Q.C., for the Poplar Board of Works, said all 
the local authorities were unanimous in opposing the measure, none of 
them deriving any benefit from the bill. He suggested that the promoters 
should go on with the construction of the generating station, but that for 
the cable route they should wait until next session. They would lose 
nothing by waiting, as the conduits would be laid in six months, and would 
be ready in time for the generating station. Next year they could come 
for power to carry the cables through the route the local authorities sug- 
gested in their petition, which would not be open to the charge of causing 
inconvenience. 

Mr. O. E. WINTER, C.E., surveyor to the Poplar district, described the 
underground condition of the main road in Poplar, under which it was 
proposed to lay the cables. There were а large number of pipes beneath 
the surface, includiug trunk gas and water mains, To lay the cables along 
this route would cause great inconvenience. There was another route 
available through Poplar, running parallel to the proposed route, where 
the cable could be laid without interfering with trunk gas and water mains. 
He admitted tbat the Poplar local authority had themselves laid pipes for 
electric cables along Bow-road. It was said that the Poplar district would 
derive no benefit from the laying of these cables, but the cables would no 
doubt be rated, and the electrical supply of the promoters would, doubt- 
less, be available to Poplar if their own supply went wrong. 

Mr. J. KNIGHT, C.E., surveyor to the Mile End Old Town Vestry, said 
the County of London Company had given notice of intention to lay five lines 
along the main road, two on one side and three on the other, and in addi. 
tion the local authority had an electrical undertaking of their own, and 
would have to lay down lines of pipes. 

Mr. SHIRESS WILL : And do you propose to lay them down the main 
road '—We shall have to. 

Mr. JAMESON, surveyor to the Whitechapel District Board of. Works, 
eaid his Board did not object to the company's mains passing through the 
district to supply electricity in another district, but they did object to the 
pipes being laid in their main streets. It would not be physically 
impossible to Jay the mains in the main thoroughfare as proposed, but 
it would occasion great inconvenience to the public. 

Mr. LITTLER, for the Whitechapel Board, said two applications to lay 
mains in this main thoroughfare of Whitechapel on the part of two 
companys—one hydraulic and one electric—had been refused already. 
Moreover, Sir James Kitson's Committee, which had been sitting so long 
this session, dealt with this very point by deciding that where powers were 
given for the erection of a generating station outside the area of supply, 
the mains laid from the generating station to the area of supply should be 
laid in such a line of streets, and in such trenches and of such dimensions 
as might be agreed between the promoters and the road authorities through 
whose districts the mains were to be laid. His own clients and the other 
authorities concerned were willing that the generating station should 
be sanctioned, but asked that the other portion of the din, as to lay ing 
mains in the intervening district, should not be authorised, in return for 
which the local authorities would undertake not to oppose an application 
by the company next session for a route other than that proposed. The 
local authorities would endeavour to agree with tha company what this 
route should be, or, failing. agreement, to submit to what the Board 
of Trade might direct. 

Counsel for Poplar and Mile End assented. 

Mr. PEMBER, in reply, said there was a growing tendency on the part 
of Parliament to treat electricity as one of tbe necessaries of life—as being 
on a par with water and gas—and that to do anything which would 
prevent electricity being easily and cheaply supplied to the people of 
London would be an extremely injudicious, unwise, and unstatesmanlike 
thing. These generating stations outside the area of supply saved an 
infinity of stations in the large and populous inner districts, and bein 
much larger than they would be if conatructed in each district, enabled 
the supply to be given much more cheaply. The essence of the present 
scheme was that the mains should be brought as straight as possible over 
the long distance between the generating station and the City because the 
principal expense attending the supply of electricity in this way was the 
length of cable laid. He must therefore decline to accept the arrangement 
proposed by Mr. Littler, because under it the company would be sent first 
up this street, down another, then back again, and ао on, and by the time 
they had sati-fied all these authorities they would have laid probably four 
or five times as much main as was now proposed, which would add 
enormously to the price at which electricity could be supplied. 

_ The 55 said: The Committee are of opinion that the preamble 
is proved. 

The Committee then proceeded to the consideration of the clauses. On 
clause 8 Mr. READER HARRIS raised objection, alleging that, as sub- 
mitted, it would give à perfectly unlimited right to the company to lay 
any number of pipes or mains through their districts, not merely for the 
supply of existing areas of supply, but for other districts which the com- 
pany might in future oblain power to supply in. 

Mr. SHIRESS WILL said he would limit the clause to the existing 
areas. 

Mr. READER HARRIS then submitted a series of clauses for the 
protection of the local authorities, the chief of which was designed to 
restrict the amount of space which might be occupied in the roads by the 
company to not exceeding 2ít. 6in. square. 

Mr. RIGG, for Mile End, contended that the general law could not appl 
to the local authorities outside the City, because “local authority " in the 
order clearly meant only the City. 

Eventually the wording of the order was altered, with the consent of the 
promoters, во as to extend the protection of the general law to the outer 
authorities, the Committee declining to grant them anything further, or 
to give the clause asked for the purpcse of restricting the space to be 
occupied. . 

The bill was ordered to be reported, 


= 
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NORTH METROPOLITAN BLBOTBRIC POWER BILL. 


The Committee of the House of Commons, of which Mr. A. H. Brown is 
chairman, met again on Monday to consider the clauses of this bill. 

On clause 8, relating to the conditions of supply, by which it is provided 
among ether things that authorised undertakers requiring a supply of 
electrical energy shall serve & notice on the company specifying the. point 
at which the supply is required, the maximum power required to be 
supplied, and the purposes for which it is required to be supplied, 

Mr. LEWIS COWARD (on behalf of the local authorities) asked the 
Committee to amend the clause by requiring the notice also to specify the 
form in which the supply is required. 

Tbe CHAIRMAN : The words of the clause are copied from the Durham 


bill. 

Mr. MOON (for the promoters): It is not a notice to be given by the 
company at all but by the undertakers, who can give what notice they 
please to the company, If they like to state the form of the supply they 
can do so, but it would not impose any obligation on the company. 

Mr. ROBERT HAMMOND, recalled, and asked by Mr. Lewis Cow.rl 
why he attached importance to the insertion of the words “ the form in 
which the supply is required," said his reasons had reference to the ques- 
tion of price. The price scheduled in the bill set forth what was to be 
paid for the energy, and it was an understood thing that the energy should 
be transformed from the high voltage at which it entered the district iuto 
the necessary voltage for use in the district at the expense of the under- 
takera. In order to make the clause perfectly clear, it should put on the 
undertakers the obligation to specify the form in which the supply is 
required for use. 

Mr. TREVELYAN : Supposing that the authorised undertakers apply 
to this company for a supply of electricity at a certain voltage, will the 
company be bound to supply it at that voltage 1—1 think that obligation 
should be put on them. I was afraid that it was not quite clear. 

By Mr. MOON : How will it assist you ! —It would assist me in getting 
what I want, viz., the electricity at tbe voltage at which I can use it. I 
have read the clause carefully, and I think it would beimproved by making it 
perfectly clear that it is the intention of the company to supply electricity 
at the required voltage. 

Is it your view of the clauss that it precludes the local authorities from 
asking for a supply of electricity at any particular voltage?—I am 
informed 8o. 

Mr. MOON: That is a matter of construction on which the Board of 
Trade would be as capable of forming an opinion as you ?— Perhaps во. 

Mr. FORBES LANKESTER : Do the promoters, or do they not, intend 
to give the local authorities electrical energy transformed iu the way they 
require ? If their iutention is to give it to us in that form, what objection 
is there to make it clear in the clause? If it is not their intention to give 
it in that form, we ought to know that. 

The CHAIRMAN : Suppose a loca] authority want a voltage of, say, 
200 volts, and they apply to this company to get it, and the company say 
“ No, the voltage is 10,000," of course the authorities have no power, but 
simply to aay: You must transform it.“ It would be a question of terms. 

Mr. FORBES LANKESTER : Then the question would arise, Who is to 
pay for the transformation ! The intention of the promoters, as we under- 
stood, was to supply electricity to us in the transformed shape to any 
voltage we might require. : 

The CHAIRMAN : If the company supplied at 5,000 volts the Board of 
Trade would say that that must be transformed. It appears to me that 
the words are unnecessary. With the amendment we are satisfied with 
the clause. 

Mr. Frere, on behalf of the Edmonton Local Board, and Mr. Forbes 
Lankester, on behalf of Wood Green, aud Mr. Bartley Denniss, for 
Harrow, applied that a longer term should be granted than in the Durham 
case to enable the local authorities to have firat choice to give a supply of 
electricity. It was asked that the act should not come into operation 
until Oct. 1, 1901, so that they might have time to apply to Parliament 
next session for powers, either alone or in conjunctiou with other 
authorities, to supply electricity in this district. It was pointed out that 
six of the local authorities had resolved to go for a joint scheme by pro- 
visional order, that the Tottenham bill had actually passed through the 
House of Commons, and that the Harrow Electric Lighting Order had beeu 
passed by the Board of Trade and reoeived the assent of Parliament this 
session. 

After the Commit!ee had conferred the CHAIRMAN said they declined 
to grant the application. wd s 

Un the clause prohibiting the company from supplying within the area 
of supply of any authorised distributors for use by the authorised users 
exclusively within that area, except with the consent of the distributors, 
Mr. Frere asked the Committee to strike out the word "exclusively," 
which he contended would defeat the object of the clause, which was 
to protect the local authorities and to enable them, if they were in a positioa 
to do во, to supply electricity to the tramways within their districts. d 

Mr. ROBERT HAMMOND, supporting the proposed amendment, said 
the tramways of the North Metropolitan Company passed through 
Edmonton, Tottenham, and Enfield, and the local authorities of those 
districts hoped to have the power of supplying the tramways with 
electricity, and thereby to improve the load factor. In the case under 
consideration che electricity would not be for the exclusive use of the 
districts of any of the three local authorities mentioned; of courae it could 
not be stopped going somewhere else. By the retention of the word 
exclusively the whole object of the clause would be evaded. 

The CHAIRMAN said the clause had been decided in the Durham case, 
an as there was no difference in this respect between the case of the North 
Metropolitan, the Committee could not accept the amendment, . 

Mr. HARPER asked for a special clause providing that the Middlesex 
County Council should have the same power of supervision as the | 
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authorities over the opening and breaking up ok the roads by the Electric 
Power Co. on whose behalf Mr. Worsley Taylor, Q.C., expressed his 
willingness to come to the same arrangement with the Middlesex County 
Council as was come to with the Durham County Council. ; 

The Committee refused to insert Mr. Harper's clause, but offered to put 
in the Durham clause on the understanding that it obviated opposition in 
the House of Lords. 

Mr. HARPER declined the concession. 

The remaining clauses having been adjusted in accordance with the 
Durham precedent, the bill was reported for third reading. 


ELECTRIC POWER BILLS. 


The Committee of the House of Commons on Electric Power Bills 
resumed its investigations on July 6, when a long diecussion took place 
on the clauses of the South Wales, Lancashire, and Durham County bills. 
The Chairman placed before counsel for the promoters of the three bills a 
clause drafted by the Board of Trade, and providing that if within a year 
of the date of the passing of the bill a company had not substantially 
commenced to carry out their powers, and if within three years they had 
not erected generating stations an order might be made by the Board of 
Trade bringing such companies powers to an end. Counsel expressed their 
williogneas to accept the clause if the one year were altered to two and 
the three years to five. Counsel for tbe Lancashire bill, however, sug- 
gested that a clause in that measure providing that a certain amount of 
capital should be subscribed before the works were commenced should, 
under the circumstances, be struck out. 

Further points having been discussed, the Chairman announced the 
Committee’s conclusions as follows : — 

The decision of the Committee as to the South Wales Bill is that the 
standard dividend be not subject to revision, and the relation between 
price and dividend will stand. With regard to the question of overhead 
wires, in Durham only, in the districts of urban authorities, the local 
authority will have an absolute veto. In the districts of rural authorities 
the rural authorities will have only a qualified veto. With regard to the 
cessor of powers, two years and four years will be substituted for one year 
and three years. 'The provision in the Lancashire bill as to the subscription 
of capital will ke struck out. In the South Wales bill the maximum price 
will reduced from 4d. to 3d., in accordance with the offer of the 
promoters, In the Lancashire bill the nature of the cable will be left 
subject to the Board of Trade. The local authority will not have any 
power over the nature of the cable. As to the question of disuser of mains, 
thres years will be substituted for one year, and the words ‘or any part 
thereof’ will be inserted. With reference to the obligation to supply, there 
will possibly be some draft amendments, and the penalty will be £10 
a day, with a limit of £500 cumulative. 
points of drafting, which will be rettled after discu:sion between the 
Government draughtsmen and the agents of the bill." 

On Monday the Committee held its final sitting. The clauses of the 
three bills were adjusted in accordance with the various decisions of the 
Committee and the measures were ordered to be reported to the House 
for third reading. 


WIRELESS TELEGRAPHY. 


In the House of Commons on Friday last, in reply to a question on the 
subject, Mr. RITCHIE said the wireless telegraphy communication between 
the East, Good win light vessel and the mainland was eatablished for experi- 
mental purposes only, and had now been discontinued. He was not aware 
of the exact nature of the system in use on the Borkum light vessel. The 
question of using a system of wireless telegraphy for communication with 
lighthouses and ligbt vessels was before an inter-departmental committee, 
who had very difficult questions of patent rights to consider. 

In the House of Commons on Monday, Mr. RITCHIE stated, in reply toa 
question by Sir R. Penrose-Fitzgerald, that the inter-departmental com- 
inittee on the question of wireless telegraphy for life-saving purposes was 
appointed to consider and report (a) with respect to the provision and 
maintenance of communication between outlying lighthouses and light- 
vessels and the shore, and whether апу, and if so what, extension and 
improvement could ba made therein, special regard beiog had to a system 
of wireless telegraphy ; (6) how far aud subject to what conditions the 
nieans of communication with such light stations could be made available 
for private messages without affecting the efficiency and safety of the light- 
bouse service ; and (c) how far the connections between shore lighthouses 
and post offices or coastguard stations should be made available for private 
messages. This committee had superseded that appointed in consequence 
of the recommendation contained in the final report of the Royal 
Commission on Electric Communication with Lighthouses and Light 
Vessels, and comprises representatives of the Board of Trade, Admiralty, 
Treasury, Post Office, and Trinity House. 

In reply to a further question Mr. RITCHIE said the committee would 
endeavour to ascertain from the German Government and the German 
lifeboat authorities the nature of the system of communications with the 
Borkum light vessel which had been recently adopted. 


WEST BROMWICH CORPORATION BILL. 


_On Tuesday a Select Committee of the House of Lords considered this 
bill for powers (infer alia) in respect of tramways and electric lighting. 
The South Staffordshire Tramways Co. opposed the clauses by which the 
Corporation asked for working powera over portions of the tramways 
outside the borough. 

For the promoters, Mr. GERALD FITZGERALD stated that, as West 
Bromwich was entirely surrounded by large boroughs and urban districts, 
it was of the greatest importance to the artisan population that there 
ghould be a good system of tramway communication, and the Corpo- 
ration attached great importance to that portion of the bill. The South 


The other points raised are only. 


Staffordshire Co. owned 5 miles of tramways within the borough, and 
the Birmingham and Midland Tramways Co. 2 miles or 3 miles. The 
Corporation asked for powers to purchase the outlying portions of the' 
tramways beyond their boundaries, which wouid form good connections: 
with the tramways authorised within the borough. In 1902 the Corpora. 
tion would buy up the 5 miles of the South Staffordehire Company's 
within the borough, and other boroughs, such as Handeworth, Tipton, and 
Wednesbury, would. have similar opportunities of buying up the South 
Staffordshire. He thought the opposition really came from the British 
Е Traction Со., who were seeking to work tramways in the 
istrict. . 

Mr. A. D. GREATOREX, borough surveyor of West Bromwich, gave 
evidence with regard to the tramways. 

Mr. LITTLER, Q.C., for the South Staffordshire Company, said the 
Corporation were seeking to pick out all the plums of his company’s line, 
and to pay only old iron prices. 

The CHAIRMAN announced that the Committee bad decided not to 
give the Corporation power to work the tramways outside the borough. 
They would only have power to work within the borough. 


MUNICIPAL TRADING. | 
The Lords and Commons Joint Committee on Municipal Trading met 


again on Friday last, the Earl of Crewe presiding. 


Ald. SOUTHERN, of Manchester, continuing, stated that the Man- 
chester tramways bad at the outset been the property of the Corporation, 
and were constructed by them. "They had determined to work the tram- 
ways themselves, and to adopt electric traction on the expiration in 1901 of 
the present lease of the company now working them. "They had also made 
arrangements to work the tramways of certain urban districts adjacent to 
the city. The arrangement was that Manchester should pay a rent to the 
outaide local authorities for the use of the tramways. 

The CHAIRMAN : You know the objection that is taken—that you are 
speculating with the money of the Manchester ratepayers for enterprises 
outside your own area?—WITNESS replied that it was necessary to 
provide housing for the population displaced by the demolition of insanitary 
dwellings, and one way of doing this was to erect cottage dwellings outside 
the city, where land was cheap. This involved the necessity of some means 
of cheap and fairly rapid communication, and in the arrangement of tram 
routes this point had been specially considered. i 

Asked as to the electric undertaking of the Corporation, WITNESS said 
that in 1890 they obtained power to supply electric current within the 
central part of the city,'and in 1896 the power was extended, and was to 
embrace the whole of the city. The works were completed ia 1893, and 
the supply of current had since been continuous. The expenditure on 
land and works had been £641,821. The mortgaged debt amounted to 
£556,278, and the mortgage redeemed by sinking fund to £49,232.‘ The 
income for 1899-1900 was £86,297, expenditure £49,905, gross profit 
£36,592, equal to 6°41 per cent. cn capital invested. The number 
of consumers in 1894 was 412, and is now 3,249. The price in 1895 
was 8d. per unit, or 24. per unit and £5 per quarter per unit of 
demand. 1n 1900 these prices had been reduced to 5d. per unit for 
lighting, or 13d. per unit and £1. 15s. per quarter per unit of demand. 
In 1898-9 the amount paid in aid of rates was £12,000. The Corporation 
had been authorised by Parliament to extend their operations into neigh- 
bouring districte, and had already arranged with several district councils. 
There seemed to be an impression that electrical power was chiefly sought 
by large consumers, such as colliery companies, In Manchester the 
reverse was the case, as it was the small consumers who wanted and took 
the power. In conclusion, witness said he did not wish to see municipal 
enterprises largely increased, but he thought it desirable that any enter- 
prise which interfered largely with the public roads should be in the hands 
of the local authority. | | 

- Mr. D. S. WARD, alderman of Harrogate, said the Corporation had 
charge of the electric supply of the towa. Their electric works had only 
been completed for about three years. After about 14 months’ working 
the Corporation decided to reduce the price by allowing & discount of 
5 per cent. to all consumers who paid their accounts within 15 days, and of 
21 per cent. to those who paid within a montb. They also decided to 
adopt the Brighton system. "The Corporation were exceedingly satisfied at 
having undertaken electric lighting themselves instead of putting it in 
private hands. 

Mr. DAVIES, secretary of the Chesterfield Chamber of Commerce, said 
that body had made a speciality of the subject of municipal trading, and 
as a general result it came to the conclusion that the greatest objection to 
municipal trading was that it was not so much to be depended on for the 
supply of the commercial necessities of the community as private trading. 

The CHAIRMAN : Have you any instances to give — WITNESS : There 
is the case of Cardiff. The Corporation of that town started supplying 
electric energy some years ago. The works were not quite up to date, and 
there were some failures—I believe frequent failures The Corporation, 
after taking the best advice they could, determined to get authority 
to extend their plant very materially. They deposited a bill for the 
purpose, but on the bill being submitted to the ratepayers of Cardiff at a 
poll a very large majority refused to proceed in the matter. . Witness 
added that if London were to carry on all the undertakings that, say, 
Huddersfield was carrying on it would bave at once to increase its 
indebtedness by £200,000,000, which was equal to nearly one-third of the 
National Debt. | | | 

On Tuesday Lord Provost CHISHOLM, of Glasgow, denied that the 
various undertakings carried on by the Corporation of that city were con- 
ducted for trading purposes. He said the Corporation tried to make them 
all pay, but the profits were applied not to reduction of rates but to the 
improvement or reduction in the price charged for the commodities 
eupplied, They carried dn both the gas and water undertakings to the 
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great advantage of the citizens, and bad reduced the fares on their tramways 
by from 30 per cent. to 50 per cent., besides providing a much better service 
of cars. They now carried 2,500,000 passengers a week on these lines, and the 
electric system of traction had been introduced. He did not believe that 
a company would have been as enterprieing with reference to the tram- 
ways as the Corporation had been. The first aim of à company was 
undoubtedly to make profite, while the first aim of a corporation was to 
conduce to the comfort and convenience of the citizens. "There was no 
disposition on the part of the Glasgow Corporation to apply any of the 
tramway profits to the reduction of rates. 

The CHAIRMAN: What have you to ғау about electricity supply !— 
We obtained power to supply electricity within the city boundaries in 
1890 and for some years the undertaking was carried on as the partner of 
the gas undertaking. Since it has been constituted a separate enterprise 
it bas been carried on with much greater vigour. We have over 3,000 
consumers. Our capital expenditure to May, 1899, was £3,888,589, and 
our revenue for the past year £44,000. The price charged for current 
averaged from 6d. to 2d. per unit, against 7d. per unit when the works 
were first opened in 1892. We have power to arrange with outside 
authorities but we have not yet completed arrangements with them. 

Do you think that you bave shown all reasonable enterprise in conuec- 
tion with your electric supply ?—I think we might have gone ahead a little 
more vigorously at the beginning. A circumstance which, in my opinion, 
accounts for that dilatoriness was its being worked by a sub-committee 
of the Gas committee. Hydraulic power was supplied under the Corpora- 
tion's Waterworks Act. They were pressed by manufacturers to supply 
it, and as the Corporation was extremely unwilling that there should 
be any interference with their streets by a private company they decided 
to supply it themselves. Their annual revenue on this account was £6,607, 
and their annual expenditure £7,715, showing a deficiency of £1,044. The 
loss was paid out of the surplus of the ordinary water enterprise, 

On the question of telephones, WITNESS eaid the Corporation had 
obtained a licence to work a telephone system throughout the city, and 
were at present in course of establishing such a system. Their area would 
be identical with that of the National Telephone Co., with whose service 
they were dissatisfied. That was why they obtained a licence of their 
own. The telephone had become a necessity of business life, and it was 
practically a monopoly, while to carry it out effectually required the use 
of the streets. 

The CHAIRMAN : You propose to lay your wires underground ? 

WITNESS : Practically entirely. From exchange to exchange they will 
be underground, but to individual houses they will be along the roofs, 

Did you give leave to the National Telephone Co. to break up the 
streets /— No. Witness went on to вау that in his opinion when an 
undertaking met a necessity or had a monopoly, and required the use of 
the streets, as was the case with the telephones, a corporation was entitled 
to take it over and work it. 

And you think you can undertake this better than an ordinary trading 
company ?— Well, we have had proof for many years that the company 
cannot or will not do it, and we therefore intend to do it ourselves. The 
question never would have arisen but for the fact that there was the 
greatest dissatisfaction in the operations of the company. Glasgow 
employed 8,021 men, women, boys and girls in its various undertakings, 
including the police, the gasworks, and the tramways. Не did not think 
there was ару danger from haviog so many Corporation employés, They 
formed but an infinitesimal fraction of the whole body of voters. "There 
were 152,000 electors in Glasgow, and he took it that only 6,500 of the 
Corporation employes were voters. There were always one or two close 
contests at the municipal elections. 

Do you think that there is any danger of a combination between your 
employée, perhaps in conjunction with other workmen, to put pressure 
on candidates for municipal offices ?—I do not think there is any real 
danger. Ithink that the other workmen would be quick to see that ; as 
they contribute to the rates which support the police, and as they con- 
tribute to the success of the tramways and other undertakings, their 
interests are not the same as those of the Corporation employés. 

Mr. R. H. SMITH, of Sheffield, general secretary of the Federation of 
Ironmongers’ Associations, said several of the associations had considered 
the question of municipal trading. Owing to the sale of gas stoves and 
internal electrical fittings by municipalities, the retail trade had suffered 
very considerably, and prices had been very much affected. 

The Committee adjourned till to-day (Friday). 


BAKER-STRBET & WATERLOO RAILWAY. 


The Select Committee of the House of Lords, presided over by Lord 
Rosse, on Tuesday considered this bill, which has already received the 
Sanction of the Lower House. The proceedings before the House of 
Commons Committee were reported in our issue of May 4, page 61. 

Mr. WORSLEY TAYLOR, Q.C., for the bill, repeated his opening state- 
ment, and said the only opponent of the measure in their Lordships' House 
was the Metropolitan Railway Co., whose opposition was mainly based 
on fears of competition. 

Mr. W. R. GALBRAITH, C.E., gave details of the scheme. He said 
in 1897 negotiations were entered into with the London & Globe Financial 
Corporation, and an agreement entered into by which that company were 
to receive- the whole of the capital and to construct the line, equipping 
it and making it ready for traffic. A sum was also to be handed back to the 
company to meet contingencies in working. The Globe Company entered 
into agreements with Messra. Perry to construct the line for £877,009, 
exclusive of land, equipment and engineering expenses, which, together 
with the £50,000 handed back to the Baker-strect Company, had to be 
met out of the £889,000 remaining capital. The result would be that the 
Globe Company might or might not have in their pocket the sum of £152,000 
‘on completion of the line. Every contractor reckoned to make 10 per cent. 
‘on large works, and he did not see why the London & Globe 


profit should be objected to as an extraordinary immoral procedure 
as it had been. An Act had been obtained last year for the 
deviation of the line at Waterloo, and for the construction of subways at 
Trafalgar-&quare, and capital powers of £80,000 granted for that purpose. 
The shaft had been driven more than half-way across the river, and the 
tunnels would be completed to Piccadilly-circus next month. Under the 

rejected scheme of last year they had proposed to pass under the Regent's- 

canal, and also to make an extension to Euston. They now only propose 

to go to Paddington, and to construct stations at Edgeware-road and at 

Bishop3-road. The railway and subway had гесеітеі the assent of the 

Great Western Railway Co. In order to counect the line with the proposed 

generating station, it was necessary to extend it from Waterloo towards 

the Elephant and Castle. The length of the southern extension with 

subway to meet the City and South London would be about three-quarters 

of a mile, and the cost, together with the short branch connecting with the 

generating station would be £263,000, and the total cost of the works 

under the bill £945,000. The Metropolitan Railway Co., as he underatood 

it, did not fear the works s» much as competition. Arrangements had 

been made to get the works carried out for the estimates in the sams way 

as before. Witness was exhaustively cross-examined by Mr. Littler, Q.C., 

for the Metropolitan Railway Co. iu regard to the agreements with the 

London & Globe Company. 

Sir WILLIAM POLLITT, general manager of the Great Central Railway, 
said the railway was a good line to begin with, but the proposed extensions 
would considerably improve it and make it more advantageous to the public. 
It would connect the Great Central with the Great Western Railway, and 
enable people easily to reach the suburban districts. The extension on the 
south side would much improve the scheme, and any additional means of 
carrying the dense population cheaply and ezpeditiously was an enormous 
public advantage. 

Mr. J. L. WILKINSON, general manager of the Great Western Railway 
spoke strongly in favour of the bill. 

Mr. C. J. OWENS, general manager of the London & South-Western 
Railway, said the traffic from Waterloo was increasing more rapidly than 
from any other terminus. The western and northern extension were very 
necessary for the completion of the Baker-street Railway. The lack of 
communication between the great termini could only.be remedied by 
underground electric railways. 

For the opposition, Mr. JOHN BELL, secretary to the Metropolitaa 
Railway Co. gave evidence. He said the live was a purely speculative one 
with ulterior objects. Future extensions were what were feared. He did 
not think the line would be fiancially successful, but would do a vast 
amount of harm to the Metropolitan Company without benefiting the 
promoters. He did not consider there was any necessity for the proposed 
extension to Paddington, and further extensions were probable if the present 
northern one was sanctioned. It was hard that the Metropoiitan Company 
after having constructed their line at enormous expense, should now have 
their vested rights materially interfered with. The extension of the 
promoters’ line to Paddington would establish competition at Bishop's-road, 
Praed-«treet, Queen’s-road, and Royal Oak. 

Sir J. WOLFE BARRY, C.E., corroborated generally the evidence of 
Mr. Bell. 

Mr. PAGE, Q.C., for the promoters, said it had been put forward that the 
promoters were not a company, but they were incorporated under the Act 
of 1833, and further powers had been granted to them in 1896, and again 
last year, when Parliament had granted powera to the company to make а 
deviation at Waterloo, and to construct subways at Charing Cross, and to 
raise additional capital of £80,000. 

On Wednesday, after hearing counsel, the Committee passed the preamble 
of the bill. 

Yesterday the Committee considered the clauses of the Bill and rejected 
certain clauses put in by Mr. Freeman, Q.C., on behalf of the Metropolitan 
Railway Co, 


LONDON UNITED TRAMWAYS BILL. 


The Committee of the House of Lords, presided over by the Karl of 
Rosse, on Wednesday inquired into the merits of the tramway extension 
scheme of the London United Tramways Co. (I.td.). The proceedings 
before the House of Commons Committee, when the preamble was de- 
clared proved with slight amendment, were reported in The Elcctrictun 
for May 11, p. 106. 

Mr. BALFOUR BROWNE, Q.C., for the promoters, said the length 
of tramways which the company bad already constructed, and for which 
they had obtained Parliamentary sanction, was 21 m. 7f. 92., and the 
system connected Hammersmith and Uxbridge, Hammersmith and 
Hounslow, and Kew and Hanwell. The additions now proposed would be 
ia length 17m. 3f. 9¢., and would run from Acton to Hanwell—-to complete 
the line from Shepherd's Bush to Uxbridge—and would form an extension 
from Hounslow to Baber Bridge, from the London-road near Kew, and 
from Richmond to Twickenham, Hampton, Hampton Wick and Teddington. 
Practically the whole of the system, except one small piece in Richmond- 
road, was unopposed. At present the system was worked by horses, but 
the promoters proposed to use electricity, and intended to construct а large 
generating station in the Chiswick-road. Before long 10 miles of the 
system would be worked by electricity, and it was intended eventually so 
to work the whole of the tramways. Ealing originally opposed the scheme, 
as well as certain frontagers subsidised hy one of the great omnibus 
companies. But Ealing had so far changed its mind that in the 
beginning of the present session it had itself proposed a tramway 
along the very streets in which it had declared that the line of the com- 
pany would be an ob.truetion. Thinking, however, that the company s 
scheme was better than it» own, the Council had now withdrawn this bill 
and was supporting the present proposal, which it had formerly opposed 
and had been instrumental in getting rejected. It was also hard for tle 
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promoters that a scheme which they had presented before the Light Rail- 
way Commissioners had been rejected, notwithstanding its approval by all 
the local authorities on the line of route, owing to the opposition of the 
London & South Western Railway Co., who were now, singular to say, 
favouring the proposal, having found out that the tramways contemplated 
would benefit them rather than the reverse. The nine local authorities 
affected by the present bill had cast on the promoters onerous responsi- 
bilities in the matter of carrying out improvements along the track of the 
tramway—improvements which would cost the promoters £120,000. The 
chief petitioners against the bill were the Middlesex County Council, who 
were, however, affected only in a few cases in which the local authorities 
had entrusted them with the maintenance of the main roads. He would 
therefore ask the Committee to allow the County Council to be heard 
only in respect of the sections of road under their control. One complaint 
made against the promoters of this bill was that they had bribed the 
clerks of the District Councils. This was simply not true, as he would 
prove up to the hilt. 

Yesterday (Thursday) the CHAIRMAN said the question of alleged 
improper payments had first to be dealt with by the Committee. Atten- 
tion had been drawn to the clause in the petition of the Middlesex County 
Council, in which it was said “and the promoters have made improper 
payments to the clerks of certain district councils and others,” The Com- 
mittee were anxious to know who the clerks in question were, and what 
were the particulars of the charge. 

The charges were indignantly denied by the legal representatives of the 
District Council officials. 

Lord R. CECIL, for the Middlesex County Council, said the measure 
before the Committee was an important one, and the charge made in their 
petition by the Middlesex Council was also serious and important. 
What surprised him was the apparent desire on the part of the promoters 
to avoid a full investigation. The clause of the petition ran :— 

„The Company has, with a view to obtaining the consent of various 
District Boards t rough whose districts the proposed tramways will pass, 
taken an active part in the election of the District Councils, and in pro- 
moting the election of councillors favourable to the Company, and the 
Company has also, with a view to influence the inhabitants of the districts 
traversed by the tramways favourably towards the bill, published and 
circulated, or-have been instrumental in publishing and circulating, a 
quantity of printed matter of a highly coloured character, calculated to 
create an extremely distorted and inaccurate view of the acheme and pro- 
posals embodied in the bill, and of the manner in which it will affect the 
districts concerned ; and the promoters have made improper pay menta to 
the clerks of certain District Councils and others.” 

The charge made was couched in general terms, as was usual in peti- 
lions. "The district principally affected was the district of Teddington, 
the only other district implicated being Twickenham. The cbarge was 
that the promoters had made improper payments. In regard to Ted. 
dington an investigation had been made by the Chairman of the District 
Council, who had reported on the subject. In his report the correspon- 
dence between the tramway company and the Council and their officials 
was given, from which it appeared that, in addition to a sum of £70. 1s. 8d. 
paid by the promoters to the Council in respect of costs, 200 guineas had 
been given to the clerk of the Council without the Councils know- 
ledge. This payment was made in respect of a light railway 
promoted last year by the tramway company, in effect the same scheme 
as that now before the Committee. The correspondence showed that an 
agreement had been drawn up between the promoters and the Teddington 
District Council, and that 200 guineas had been paid to Mr. G. H. Salmons, 
the Council's clerk, for the work he had performed ; that the chairman 
of the Council asked that the services 80 paid for should be specified, and 
whether it was the fact that a further sum of 100 guineas had been 
promised when the bill was got through; and that the company 
were prepared to pay what was demanded. By request of Mr. Sal. 
mons a meeting between representatives of the District Council and 
the promoters was arranged to investigate the matter. It was stated at 
the meeting that Mr. Salmon’s action had been misinterpreted, and the 
representatives of the Council held that it had been consistent with a 
resolution passed by the Council to the effect that the work of the clerk 
in connection with the agreement between themselves and the tramway 
company as to road widenings and improvements should be regarded as 
extra work, and should entitle him to remuneration such as was paid to 
the officials of other Councils. 

The CHAIRMAN decided that the question raised was one to be fought 
out in a proper court. 

Lord R. CECIL urged that the object of the promoters had been to 
secure the consent of the District Councils, which was as essential in the 
саве of a light railway scheme as it was in the case of a tramway bill before 
Parliament. It was important, in his view, that the Committee should 
have an opportunity of ascertaining whether the promoters had conducted 
their scheme properly, | 

Mr. W. TAYLOR, Q.C., said this was one of the gravest matters which 
bad ever come under his notice during a 30 years’ practice before Parlia- 
mentary Committees. His learned friend could not give himself a locus 
standi by making a charge which might render certain district clerks 
liable to a criminal prosecution. The charges he made were not a ground 
of locus. He would ask what their lordships proposed to do. There was 
no shadow of doubt as to wbat the charge was. 

Lord R. CECIL said that the Middlesex County Council claimed a 
general locus as being charged with the administration of the affairs of 

he county, and having before them a case in which it was sought to obtain 
tramway powers by improper means. 

The CHAIRMAN : The Committee cannot go into the question of these 
libellous charges.. I may say we do not see that the allegations made are 
borne out by the correspondence. 

Lord R. CECIL : I regret very deeply that you should think so. He 
then addrerssd himself to the question of the locus standi of the County 


Council to be heard against the bill as the chief road authority in the 
county of Middlesex. 

The CHAIRMAN said the Committee would only give the Middlesex 
County Council a limited locus. 

Mr. CLIFTON ROBINSON, C.E. (managing director and engineer to 
the promoters), then gave evidence as to the enormous public advantage 
which would attend the proposed tramway extensions. He pointed 
out that the proposed generating station, which would be at Chiswick, 
would cover 3 acres of land, and would cost something like £150,000. 
He said that formerly the London County Council had imposed 
restrictions on the tramway company in favour of the conduit 
electric system, but they had had reason to change their views, 
and now favoured the overhead troiley system, as proposed in 
the bill. Parliament, the London County Council, and all the local 
authorities were in favour of the proposed system. The cost of the 
improvements which would be effected by the promoters would be £138,000. 
In Richmond-road alone the improvements would cost £40,000. The 
public, when the proposed lines were constructed, would be able to travel 
from Hammersmith to Uxbridge, a distance of 12 miles, for 6d., the work- 
men’s fare being 5d. The fare from Hammersmith to Hampton Court, 
also 12 miles would be 6d. The company had proved by experience at 
Middlesbrough, Bristol and elsewhere that these fares could be made remune- 
rative. In the event of dispute as to the system of traction to be used, the 
settlement of the question would rest with the Board of Trade. The 
electric cars would be palatial, and would cost £1,000 each as against £200 
spent on the horse car. The company proposed at once to spend £100,000 
on cars. The speed of the cars would not be necessarily limited to 8 miles 
an hour. The speed would depend on the character of the road. At 
Middlesbrough they ran at 4, 6, 8, 10, and even 12 miles an hour. It 
would depend upon the Board of Trade what the speed should be along 
Richmond-road. 

Other evidence in support of the bill having been given, the Committee 
adjourned 


MBRSEY RAILWAY BILL. 

This bill, which authorises the Mersey Railway Company to adopt electric 
traction and which provides for the formation of a joint committee for 
working the Mersey and Wirral Railways, came before the unopposed Bill 
Committee in the House of Commons on Wednesday, and was ordered to 
be reported for third reading. 


SOUTH LANCASHIRE TRAMWAYS. 


The Bill of the South Lancashire Tramways Co., which has passed 
through all its stages in the Commons, came on Monday before a Select 
Committee of the House of Lords, presided over by Viscount Portman. 
The proceedings before the Commons Committee were reported in The 
Electrician for May 4, page 62. 

Mr. WEDDERBURN, Q.C., said the promoters were all gentlemen largely 
connected with the commerce of the district, and there was no question of 
their ability to carry out the scheme, None of the local authorities opposed 
it, and they had settled with the London & North-Western Railway Co. 
and the other four railway companies in the district —the Great 
Central, the Lancashire & Yorkshire, the Wigan Junction Railway, 
and the Liverpool St. Helens & South Lancashire. There was 
а petition of 30 ratepayers and inhabitants of Ashton-in-Makerfield, 
and he contended they had no locus standi, The local authority 
did not oppose, and there was a clear rule trat individual 
ratepayers could not oppose against the decision of thc local authority. 
The Wigan & District Tramways Co. also opposed. The petitioners objected 
to any authority whatever being given to the South Lancashire Company 
* to construct tramways in Wigan or the neighbourhood, or to the com- 
pany interfering with the tramways of the petitioners or with the natural 
extensions of such tramways.” That paragraph appeared to be founded 
on the misconception that the Wigan Tramways Company had some pre- 
scriptive right to get more than they had already got. Of course, they had 
no such right. They would apply for something, and get it if they 
could; but when they went before Lord Jersey they would fd them- 
selves in а great difficulty if opposed by the local authority. "Then another 
paragraph in the petition alleged that their scheme was not &o laid out as 
to give to the public the facilities desired, and that it was so over- 
burdened by the terms agreed with the various local authorities, 
that it must be over-capitalised, and could not be expected to make 
auch a return as would enable the company to give a good and satisfactory 
service. But, he urged, the Wigan Company had nothing to do with this. 
So long as they opposed because they were promoting now a com- 
petitive scheme they had the right to be heard ; but they had no right to 
interfere with the terms that had been agreed. The only other petition 
was that of the Leeds & Liverpool Canal Co., which dealt with the recon- 
struction of bridges over the canal; but this was simply a question of 
clauses. 

The CHAIRMAN said the Committee could not alter the /ocus of the 
petitioners from Ashton-in- Makerfield. 

Mr. WEDDERBURN then asked that the Wigan Company should be 
limited in their locus. 

Mr. LEWIS COWARD, for the Wigan Company, contended they had 
the right to be heard against the preamble of the bill. When the bill 
entered the House of Commons there were no less than 61 clauses for the 
protection of the local authorities, and when it emerged these had been 
enormously increased. lt was part of his objection that the promoters 
had burdened themselves with a sum of £70,000 to £100,000 so that there 
would be a very tight squeeze with the estimates. It should be able to 
show the onerous terms made with the authorities as to the lighting of 
the streets, the widening of the roads and so forth. It was difficult to 
say whether the promotors would ever be able to construct these tram- 
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ways over the enormous length of route ; then the consent of the local 
authorities had been obtained by arrangements of the most unheard of 
description. 

Mr. BALFOUR BROWNE, Q.C. (for the promoters), said the bill had 
not been modified in any way. The clauses were entirely for the pro- 
tection of the local authorities, and if the terms were onerous it was they 
who had to bear them, and not the Wigan Company. They had promised 
to light the roads along which their tramway passed by electricity. How 
could tbat affect the Wigan Company ? He admitted thoy should be heard 
as to railways affecting their system, but he did not know what they had 
to do with the other tramways. 

The CHAIRMAN said the Committee considered the opposition could 
go into the details of the bill. 

Evidence was then called. 

Mr. J. E. WALLER (Messrs. Kincaid, Waller & Manville) said his firm, 
in conjunction with Measrs, Preece & Cardew, were engineers to the 
promoters of the bill, and he personally had laid out the system now under 
consideration. The original length of the system was 674 miles, but it 
was now 63} miles. It passed through a very populous neighbourhood 
and joined up a number of considerable towns between St. Helens, Bolton, 
Wigan, Leigh and Manchester. . 

Mr. BALFOUR BROWNE at this point said he had agreed with Mr. 
Coward that they would give up their line No. 14 or take powers to 
construct it and by a clause in the bill transfer these powers to the Wigan 
Company. They both desired to get to Ashton-in-Makerfield, and they 
(the promoters) could get there by line No. 15 and the Wigan Company 
by No. 14, or by their own projected light railway if the Commissioners 


passed it. 

Mr. WEDDERBURN said in that case there was no opposition to the 
preamble of the bill, as the petition of the Leeds & Liverpool Canal Co. 
only referred to clauses. 

After evidence had been heard on behalf of the Canal Company as to 
the bridges, . 

Mr. PEMBER, Q.C., for the Wigan Tramways Company, said their case 
was finally settled. The arrangement was that one of their light railways, 
parallel to No. 15 in the present bill, which they were proposing before the 
Commissioners, would not be persevered with, and the promoters of the 
present bill on their part would not proceed with their tramway No. 14 or 
anything like it, until November, 1902. By that time the Wigan Company 
would make ир its miud as to whether they would construct the tramway 
which was wired to No. 14. 

The CHAIRMAN then stated the Committee were of opinion that the 
new clause as to the Leigh bridge was sufficient, with the proviso that the 
South Lancashire Tramways Co. should pay any additional cost of altering 
necessitated by the widening of the bridge. 

The Committee agreed to insert new clauses giving further protection 
to the Canal Company, including a clause ensuring that the South 
Lancashire Tramways Co. should be liable for any subsidence in the 
widening of the bridge. The preamble having been agreed and the 
clauses considered, the bill was ordered to be reported as amended. 


SOUTH-BAST METROPOLITAN TRAMWAYS BILL. 


The South-Eastern Metropolitan bill, which provides for the electrical 
equipment and operating by electricity of the tramway running from 
Greenwich to Catford, came on Tuesday before the Unopposed Bill 
Committee of the House of Lords. There was some difficulty in operating 
this line by electricity owing to its proximity to the Royal Observatory, 
but the promoters succeeded in satisfyiog the requirements of the autho- 
rities in respect to insulation. 'The opposition of the County Council 
asking for a veto on the system to be employed having been withdrawn, 
the bill now passed with amendments, and was ordered for report. 

The measure has already passed through the House of Commons for 
third reading. 


SHEFFIELD TRAMWAYS BILL. 


The preamble of the Various Powers Bill of the Sheffield Corporation 
(which has already passed the House of Lords, and which provides for a con- 
siderable extension of tramways, to be eventually operated throughout by 
electricity), was on Tuesday last, after hearing evidence, approved by the 
House of Commons Committee presided over by Lord E. Fitzmaurice. 


PRESTON TRAMWAYS. 


On Monday the Select Committee of the House of Commons on Police 
and Sanitary bills, presided over by Lord E. Fitzmaurice, considered the 
bill of the Preston Corporation, by which, among other matters, powers 
are asked to reconstruct for the purposes of electrical traction the existing 
tramways in the borough, and to make new tramways, 114 miles in length, 
also wholly within the Corporation boundaries. The bill has already passed 
the Upper House. As originally introduced it was sought to obtain powers 
under the bill to construct tramways outside the borough to Walton and 
Fulford, but these outside tramways were struck out of the scheme by the 
House of Lords. 

Counsel having introduced the bill, 

Mr. C. M. MACEY, C.F., said he was consulting engineer to a number 
of corporations. The original estimate for tramways had been £140,000 
odd, but, by the omission of the outside portion of thescheme, the estimate 
had now been reduced to £113,000. In addition to that sum, however, 
£50,000 would be required for the electricity generating station, rolling 
stock, and car depote. The cost of the generating plant, with transforming 
apparatus, would be £23,320. The overhead system would be used. 

The Committee decided to pasa the preamble of the bill so far as it 
re'Ated to tramwaye. ` 
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HASTINGS TRAMWAYS BILL. 


This bill, which provides for the incorporation of a company, with a 
capital of £300,000 and borrowing powers of £150,000, with power to 
construct some 10 miles of tramways in the borough of Hastings, to be 
worked by electricity on the overhead system, having been reported to the 
House of Lords, now stands for third reading. The bill has passed through 
the House of Commons. The proposed tramways will be worked in con- 
nection with the authorised Bexhill and St. Leonards light railway, which 
tbe company is empowered to take over and construct. 


PROVISIONAL ORDER TRANSFERS] 


In the House of Commons last evening Mt. LOUGH asked the President 
of the Board of Trade whether he would explain why the Board of Trade 
insist on all transfers of electric lighting ordera to companies being in a 
standard form, and refuse to allow variations required by local condition», 
also on what grounds they refuse to allow the insertion of agreed provisions 
for the reduction of the maximum price either for public or private 
lighting ; and whether he would consider the desirability of relaxing theee 
departmental rules. 

Mr. RITCHIE: The Board of Trade do not consider that deeds of transfer 
under electric lighting orders should contain any provisions other than 
those which are consequential on the subetitution cf a company for a local 
authority as undertakers. To go beyond this is to provide, under the colour 
of a mere deed of transfer, for matters which y require the approval of 
Parliament. Transferees are accordivgly placed in exactly the eame position 
with regard to price as they would have been had they obtained the order 
originally. The price for public supply is left to agreement, or, failing 

ment, to arbitration. The price for private supply is not specifically 
fixed, but is left (as in the order) subject to a maximum, which may be 
revised periodically by the Board of Trade on the representation of the 
local authority. i eee no reason for altering the existing practice of the 
department. 


THE PACIFIO CABLE. 


Sir EDWARD SASSOON asked the Secretary of State for the Colonie к 
whether the Pacific Board had now definitely decided to commence the 
laying of their cable. 

Mr. CHAMBERLAIN: The various Governments interested have 
accepted the recommendations of the Pacific Cable Committes, and tender: 
for the establishment of the cable will be called for immediate!y. 


CITY OF LONDON BLBOTRIO LIGHTING CO.8 BILL. 
Royal Assent was given to this bill on Tuesday. 


— — 


LEGAL INTELLIGENCE. 


— 2! 
Workmen's Compensation. 


In the House of Lords on June 26, before the Lord Chancellor апі 
Lords Morrie, Shand, Davey, Brampton and Robertson, an appeal action, 
* Powell v. Main Colliery Co. (Ltd.)," raised an important queetion under 
the Workmen’s Compensation Act, 1897. The appellant was a miner who 
had been injured in the course of his корош. and had sent a letter to 
his employers within a week or two of the accident saying that he would 
claim compensation, but did not actually file his claim in the county court 
until nine months after the accident. Respondents pleaded that the 
action was consequently barred under the act, the claim not having been 
made within six months as there stipulated. The county court judge 
declined to accept this plea, and awarded 13e. 11d. weekly as compensation 
during total or partial incapacity from work, but the Appeal Court reversed 
his decision, and held that the notice of claim was not the letter but the 
filing of the application in the county court nine months after the accident. 

The LORD CHANCELLOR ssid that the accident, which was the basis 
of this action, occurred ia December, and in May appellant gave notice 
of it and made a clam for compensation unt.] he was able to resume work. 
This claim was clearly made within the six months specified by the act. 
The sole argumeat urged was that the claim must be a claim in some form 
of legal proceedings. Не could not, however, agree, nor did he think that 
such was the intention of the legislature. There was nothing in the statute 
to lead to the conclusion that the words “claim for compensation " were 
used in the technical sense suggested. He therefore held that th» 
judgment of the Court of Appeal wan wrong, aud that the county 
court judge's decision must be restored. The act contemplated 
that no lawyer should be к ард at al, and that the min 
who was injured should himself make his claim and go to the 
county court if it were refused, If Parliament had intended anything 
like & technical application of the words employed it would have said 
^ plaint,” “suit,” or “ writ," but it had not done so. Tais was a very 
important case, but undoubtedly the county court judge was right, and h: 
moved that bis judgment be restored. 

Lord MORRIS took a different view from that of the Lord Chancellor, 
and was of opinion that respondents were right in their contention that a 
claim for compensation meant the initiation of proceedings by a request 
for arbitration. 

The other law lorda agreed with ‘the judgment of the Lord Chancellor, 
and the appeal was consequently allowed by five to one, with costa, 


Machray v. P. C. Middleton & Co. 


The record was closed in the Aberdeen Sheriff's Court last week in tbis 
action, which was brought by Mrs. Frances Machray or Cameron and the 


trustees of the late John Cameron against Messrs. P. C. Middleton & Co. 
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(Ltd.), Union-street, Aberdeen, to interdict defenders from carrying on 
the Cults electricity supply station in such manner as to create a nuisance. 
Pursuers aver that when the Cult works are in active operation at night 
the engines make an incessant throbbing noise, causing tenants and their 
families serious injuries consequent on the loss of sleep, disturbance, and 
otherwise. Defenders aver that there are other industrial works in the 
neighbourhood, and the operations complained of are not an excess of 
defenders’ rights as contained in the titles of the feu, and that they do not 
create a noise amounting to a nuisance. 


Acetylene Illuminating Co. (Ltd.) v. Midland Acetylene 
Patent Syndicate (Ltd.) 


In the Chancery Division, on Wednesday, before Mr. Justice Farwell, 
this case was down for hearing. 

Mr. MOULTON, Q.C., who appeared for the plaintiffs, said defendants 
had not put in an appearance. The action was one for infringement of 
patents for improvements relatiog to the manufacture of carbide of 
calcium for the production of acetylene gas under the influence of the 
tremendous heat of the electric arc. The defendants had undoubtedly 
infrin but as soon as they were detected they promptly died. As 
defendants did not appear he asked for judgment against them, and for a 
certificate that the patent had been called in question in this action. 

Mr. JAMES SWINBURNE said he had studied plaintiffs’ patents 
relating to the manufacture of carbide of calcium. The invention was both 
novel and useful. 

Mr. MOULTON then put in answers to interrogatories as to the 
infringement, and his LORDSHIP gave judgment for plaintiffs, with 
costs. He granted a certificate as asked, and directed an inquiry аз 
to damages. 


Joseph v. Williamson & Joseph (Ltd.). 


An application on behalf of the second debenture holders in this failure 
came before Mr. Justice Cozens-Hardy on Saturday for judgment. Plain- 
ti was holder of second mortgage debentures, and was suing on behalf 
of himself and other debenture holders of the same issue. The defendants 
were trustees of a trust deed for securing the first mortgage debentures. · 
_ Mr. Justice Cuzens-Hardy made the order as asked, which was for an 
inquiry into the amount of the liability of the company to the second 
debenture holders. 


River Plate Electric Light & Traction Co. (Ltd ). 


Mr. Justice Cozens-Hardy on Tuesday allowed the petition of Messrs. 
Glyn Mills, Currie & Со. for the winding-up of this company to stand over 
until next sittings. 


Re Isle of Man Tramways & Electric Power Co. (Ltd ). 


In the Manx Chancery Court on Wednesday an order was made for the 
compulsory liquidation of the Isle of Man Tramways & Electric Power Co. 
(Ltd.). The order was not opposed by the new board of directors, who h d 
been unable to make arrangements to place the company in a satisfactory 
financial position, Mr. W. H. Walker was appointed liquidator. 


Gutta-Percha Corporation (Ltd.). 


In the Chancery Division on Wednesday an order to wind up the 
Gutta-Percha Corporation (Ltd.) compulsorily was made by Mr. Justice 
Cozens-Hardy on a shareholders’ petition. А resolution to wind up volun- 
tarily had already been passed for reconstruction, which proved abortive. 
The granting of the order by Mr. Justice Cozens-Hardy was accompanied 
by some severe remarks upon the management of the company since its 
incorporation, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— — 


Aberdeen. A lengthy and lucid report on the system of charging 
for electric current has been prepared by the city electrical engineer 
(Mr. J. Alex. Bell. At present the maximum demand system 
of charging is in operation (6d. per unit for the first hour's maximum 
demand and 3d. after for lighting, and 3d. and 1d. for power), and 
Mr. Bell favours its r.tention. It had been urged (he reports) that 
the present initial price of 6d. per unit was unduly hard on those 
„ who were short-hour consumers, but it was on account 
of those short-hour consumers that the Council had been ſorced to 
expend a large amount of capital on new plant. All future reduction 
of charges for some time to come Mr. Bell considera shonld be on 
the lower scale, and the initial price of 6d. should be retained. 
Mr. Bell considers the adoption of the maximum demand system has 
tended largely to the present flourishing condition of the under- 
taking ; 62 per cent. of the consumers benefited by the rebate system 
during the year. In 1899 the units generated amounted to 655,479, 
of which about 600,925 were sold to consumers. | 

Asylum Lighting.—The managers of the Poplar and Stepney 
Sick Asylum have invited Mr, F. J. Warden-Stevens to state his 
terms for preparing an electric lighting scheme for the asylum. 

The report of Mr. D. Mackenzie, chairman of the Edinburgh 
Electric Lighting committee, as to the proposed cost of an electric 
lighting поп at the Fife and. Kinross Asylum, Springfield, 
has been issued. The cabital expenditure is estimated at £3,150, and 


an annual income of £350 for 30 years would meet interest, workin 
expenses, and total cost. The present cost of gas lighting is abou 
£400 per annum. Acting upon this report, the Lunacy Board have 
decided to obtain estimates. 


Barking.— The question of altering the charges for electric current 
was discussed at the last meeting of the Council Mr. Marriott 
moved that the resolution passed in April to abandon the maximum 
demand system of charging be rescinded, and, as the voting was equal, 
the chairman gave his casting vote against the motion, and the April 
decision stands. 


Bath.--The Works committee have reported that they are not in a 
position to suggest any alteration that would appreciably diminish the 
cost of the electricity works, but recognise that if the four old 
engines are replaced by new ones, a considerable saving in the cost 
of fuel would be effected. At the meeting of the Electricity com- 
mittee last week, it was stated that the laying of new mains had 
made considerable progress. A discussion followed as to the best means 
of increasing the number of private customers. It was resolved that 
local wiring contractors be required to have their business premisea 
or private houses wired and connected to the mains ; any wiring 
contractor so connected, who engages acanvasserto be employed forcan- 
vassing for electric lighting, to be allowed a commission of le. for every 
16 candle-power lamp wired, according to the Corporation regulations, 
by such contractor, and connected by the authority in private houses 
during each quarter. On the motion of Mr. Bush, it was agreed that 
a report be presented on the possibility of the committee arranging 
to put in fittings on the understanding that they should be paid for 
at so much per quarter, or a certain sum added to the charge per unit. 


Batley.—Sanction to a loan of £22,231 for electric lighting and 
traction has been applied for. | 

Beckenham. —Sanction to a loan of £7,000, re-payable in 10 years, 
has been obtained by the Council for wiring premises in the district. 
A provisional agreement has been entered into with the British 
Insulated Wire Co., and the consulting engineer (Mr. R. P. Wilson) 
has been retained to supervise the work at a fee of 2} per cent. on 
the actual amount expended. 

Belfast.—The electrical and gas undertakings are in future to be 
under the control of one committee—the Lighting committee. The 
relations between the old electric and gas committees were always 
of the most harmonious character, but all the same the amalgama- 
tion seems a retrograde step. 


Bethnal Green (London).— An electric lighting scheme. estimated 


| to cost £96,000, is at present under consideration by the Vestry. 


Mr. R. Hammond is consulting engineer. 


Bexhill —The Council have unanimously decided to apply for 
sanction to borrow £7,772 for electricity supply extensions as recom- 
mended by their consulting engineer, Mr. A. H. Preece. 

Broughty Ferry.—The scheme for the erection of electricity 
works has been dropped by the Burgh Commissioners for the present. 

Bury (Lancs.).—The accounts of the electricity department for 
the year to March 31 have been issued. The revenue, including 
£3,033. 5s. for the supply of current for private consumption and 
£473. 193. 10d. for public lighting, amounted to £3,582. Generation 
expenses came to £901. 5s 5d, апа with distribution charges, 
management expenses, &c, the total annual expenditure was 
£1,753. 3s. 4d., leaving a gross profit of £1,981. 192. 11d. After 
paying interest (£900. lls. 1d.) and sinking fund instalment 
(£807. 14s. 2d.) there was a net profit of £1833. 14s. 8d., which has 
been transferred to the general rate account. Last year there was a 
deficit of £336. The total capital expenditure to date is £34,395, 
and borrowing powers of £15,605 have not yet been exercised. 
There were 228,516 units of current generated, 161,469 units were 
supplied to private consumers, 45,505 units to public lamps, 6,421 
units to contract, and 6,939 units used on the works. "There are 193 
consumers, representiog an equivalent of 14,733 8 c.p. lamps 
connected, an increase of 54 consumers and 4,458 lamps during the 
year. The number of public arc lamps is 31, an increase of 13 over 
1899, and the total maximum supply demanded was 197kw. 


Cardiff. —The report of the expert (Mr. Н. R. J. Burstall) on the 
300kw. Ferranti alternator, which was the subject of the recent 
action between the Corporation anl Messrs. l'erranti, has been 
presented, Mr. Burstall states that the alternator has now been finished 
and adjusted to his entire satisfaction, and as the whole of the work 
decided to be done under the terms of settlement thad been carried 
out, the machine was ready to be taken over by the Corporation. 
The resident engineer (Mr. N. Applebee) also reported that the 
engine worked well and satisfactorily, and could be taken over now. 
The Lighting committee consider the reports satisfactory, and have 
decided to take over the alternator. 

Carlisle.—The electric tramways were officially inspected by 
Mr. A. P. Trotter, on behalf of the Board of Trades last week, and 
the lines were opened for traffic on Saturday. 

. Chambley (Quebec).—The Chambley Water Power Co. are stated 
to be about to add very largely to their present plant, in order to 
develop additional power at the St. Terres Rapids, The Chambley 
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works have at present 7,800 H.r. available, and the extensions now 
contemplated will increase this to 20,000 H.P. A portion of the 
extensions are nearing completion, and the whole will be finished at 
the end of next year. 


Charges for Electric Current in London.--The County of 
London Company have issued an opportune notice relating to 
charges for electric current in their districts (St. Luke’s, Clerkenwell, 
Eastern and Western Holborn, Putney, Roehampton, Wandsworth, 
Clapham, Streatham, and Tooting). The circular states that, not- 
withstanding the heavy increase in the costs of production due to 
the rise in the price of fuel, the company are not advancing their 
charges for electricity supply—viz., 3d. per unit for all current in 
excess of 1% hours’ average daily consumption of the maximum 
demand, the first 14 kours being charged at 7d. per unit. Current 
for power is supplied from the company’s continuous-current or two- 
phase mains at a uniform rate of 24d. per unit. 


Chesterfield.—Owing to the brisk demand for electric current 
for private lighting, the Electric Light committee have decided to 
let the question of public arc lighting stand over for the present 
as the capacity of the existing plant is only equal to the demand for 
private consumption. 


Companies to be struck off Register. Notice is given that 
the following joint-stock companies will be struck off the register 
unless cause 1s shown to the contrary within three months :— 
Battery & Motor Co. ' Gravier Dynamo Syndicate. 

Brit. Assoc. of Medical Electricians. Highgate & Finchley Tramways Co. 

Canton (Waipori) Mining & Electric Improved Incandescent Electric 
Power Co. Lamp Co. 

Capital & Counties Elec. Supply Co. Kerbey Bowen. 

Co:bridge Electric Lighting Co. Light Railway Contract Co. 

Cruto Incandescent Lamp Agency. Llandudno Electric Supply Co. 

Electric Free Wiring Syndicate. London Electrical Carriage Co. 

Electric Meter Co. London Electrical Coupé Co. 

Electric Racing Horse Maze (Pioneer) London Electrical Van Co. 

Syndicate. | London Health Electrical Institute. 
Electrolytic Separation Syndicate. Maxim Motor Co. 

Eliéson Lamina Accumulator Co.- | North London Electric Supply Co. 
Europeau Electric Finance Co. | Peerless Accumulator Syndicate. 


Cork.—An inquiry has been held here into the application of the 
Corporation to borrow £20,000 for electric lighting. The Cork 
Electric Tramways & Lighting Co. has been authorised by the 
County Council to extend their mains to Douglas and Ballintemple. 


Crewe.—The Council on Tuesday considered a recommendation 
from the Electric Lighting committee to apply for sanction to 
borrow £10,000 further for extending the electric lighting area. 
Mr. Jervis objected to further expenditure until they had some 
results from their present outlay of £27,000. “If electric lightin 
was going to be a loss in Crewe he did not see why they shoul 
increase that loss by extending their area ”—not very conclusive 
reasoning, but it determined the Council to refer the report back with 
a recommendation that the extension scheme be not proceeded with. 


Orieff.— The Council is to consider at it next meeting an applica- 
tion by the North British Electricity Supply Co. for consent to a 
provisional order. 


Oroydon.—The salary of the Borough electrical engineer (Mr. 
T. Н. Minshall) has been increased to £450 per annum, rising by 
annual increments of £25 to £600. 


Darlington.—The Council and the Imperial Tramways Co. are 
at loggerheads over the proposed scheme of light railways of the 
latter. The Council have notified the Light Railway Commissioners 
that if the company are not prepared to carry out the scheme in its 
entirety as proposed by the company and supported by the Corpora- 
tion at the inquiry before the Commissioners in August last eas 
the modifications subsequently agreed to), the Council will them- 
selves consider the expediency of making an application for a new 
order at an carly date. 


1 are to be invited for the Councils provisional 
order. 


Dublin.—Readers of the Daily N«lton, a leading Dublin print, 
were alarmed on Tuesday to learn that the city on the Liffey was in 
* Cimmerian gloom.” What is described as an utter collapse of the 
Corporation's electric light undertaking proves, however, to be a 
very small affair indeed, and gives us wonder how the newspaper 
man came in possession of his “facts.” Shorn of all its journalistic 
trimming, what really occurred was that through a fault in one of the 
old rubber arc cables the public lighting of one side of a street was 
affected. This fault has not vet been remedied, and one side of the 
street is accordingly still in “Cimmerian gloom.” No private 
lighting was in any way affected. 

Dundee.—A hitch occurred early in the week in connection with 
the delivery of the cars for the Perth-road route of electric tramways. 
Five cars were despatched from Preston by Messrs. Dick, Kerr & Co. 
on Saturday last and were due to reach Dundee on Sunday, or, at 
latest, on Monday. On reaching Hellifield, a junction on the Mid- 
land Railway 60 miles south of Carlisle, the cars were detained. 


The cause of delay was that the height gauge of the English railways 
is somewhat higher than that of the Scotch lines, and the cars could 
not, resting on the trucks on which they were loaded at Preston, get 
beyond Carlisle. When the cause of delay was ascertained, some 
fear was felt that the cars could not arrive in time for the Board of 
Trade inspection which was due to take place yesterday (Thursday). 
Mr. Tittensor, burgh electrical engineer, of Dundee, and Mr. Dean, 
Messrs. Dick, Kerr & Co.'s representative, at once came south and 
were able to extricate the cars and get them to Dundee, where they 
arrived safely vesterday morning in time for the Board of Trade 
inspection, and the line was duly passed. 


Eccles.—Meszrs. Medhurst, Kitchin & Page have been appointed 
consulting electrical engineers in connection with the Corporation 
electric tramway scheme. 


Electric у, Gas Lighting.—The following communication from 
Mr. Bernard M. Drake appeared in the Daisy Express of 29th inst. :— 

My attention has been called to an article in your paper of June 29, 
which has evidently emanated from someone who has a rival axe to grind. 
Now that gas has been raised in price and electric current is being pro- 
duced on a larger scale, thore interested in are finding the competition 
more serious, but they may rest assured that electric light, like everything 
else, will advance on its merits, and that no misleading statements such 
as those contained in your recent issue are likely to retard its progress. 
As a matter of fact an ordinary incandescent lamp, if of good quality and 
made with a good vacuum, can be grasped with the naked hand for any 
length of time. There are doubtless bad electric lamps as there are bal 
petroleum lampe, and, I might add, bad gas incandescent mantles, and 
surely it is not fair on thia account to condemn the whole industry. 
Although I will not go so far as to say it is impossible to uce a fire 
by electric light, the fire insurance statistics show that it is infinitely 
safer than any other form of illuminant. . 

„Faraday House Journal.”—The June issue of the Faraday 
House Journal із to hand. In addition to the usual notes several 
articles by Faradians are contributed. А gossipy article, entitled 
“ Faradians at the Front.“ gives an interesting record of a number of 
the young men now serving with the troops in South Africa. 


Glasgow.—The accounts of the tramway department, which were 
abstracted in our last issue, were approved by the Corporation last 
week. The recommendation in favour of increasing the salary of 
the tramways manager (Mr. John Young) from £1,250 to £1,400 per 
anuum, ind that of the chief engineer (Mr. Wm. Clark) from £450 
to £500 per annum were approved. 

The agreement between the Corporation and the Burgh of Govan 
with reference to the conversion to the overhead trolley system of 
the Govan tramways, which are to be worked in conjunction with 
the Glasgow tramway system, was approved at the Corporation 
meeting last week. The lease is for 21 years after termination of 
existing lease in 1914. The Corporation of Glasgow are to carry out 
the work of converting the lines (including renewal of permanent 
way, laying ducta and cables, erection of overhead work, &c.), find- 
ing the capital therefor, and to undertake to maintain the whole 
lines, cables, and overhead construction, and leave them in good 
working order at the termination of the extended lease ; but the 
lines and all overhead electrical construction in the streets to remain 
the property of the Govan Commissioners during the whole period 
of the extended lease. The Corporation to continue to pay interest 
and sinking fund upon the capital are expended by the Commis- 
sioners under the existing lease till the termination of the extended 
lease, and the Corporation are also to pay all owners’ assessments on 
the Govan lines as from the date when these are worked electrically. 


Gloucester.—Mr. A. Dickinson has been appointed consulting 
engineer to advi:e the Streets committee in its negotiations with the 
tramways company for the introduction of electric traction. 


Halifax. The accounts of the electricity department for the year 
to Murch 31 have been issued and show a total income of 
£16,069. 6s. 10d., compared with £8,957. 8s. 6d. for the previous 

ear. Expenditure reached £7,067. 15s ld. (compared with 
£4,330. IS. 5d.), leaving £9,001. lls, 9d. (against £4,627. 7s. Id. last 
year) to meet interest, sinking fund instalment, &c., amounting to 
£3,512. 10s 3d. The net profit was £5,489. 1s. 6d, of which 
£2,000 has been transferred to the district fund and the balance 
(£3,489. 1s. 64.) to renewal account. The total capital expenditure 
was £91,085. 183. Id., an increase of £18,616. 5s. 8d. during the year. 
There were 515 customers, representing an equivalent of 45,403 8 c.p. 
lamps connected, compared with 381 customers and 32,020 last 
year. The number of units sold amounted to 1,371,333, and of 
this number 1,289,210 units were supplied to private consumers 
by meter, 82,123 for public lighting, and 20,131 were used in the 
works The total number of public lamps is 42, an increase of 
10. Electric current was supplied at 5d. per unit for lighting 
and 2d. for power, subject to discounts. Current for tramway 
working (895,024 units) was supplied at 2d. per uuit. 


Havana (Ouba).— Notwithstanding the occupation of Cuba by the 
United States, the country continues in an undeveloped state. The 
only public works of importance which show any marked degree 
of progress are the tramways of the city of Havana, which are now 
being considerably extended and converted to electrical lines, 
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аиша O accounts of the Electricity udin for the 
year ended Dec. 31 were presented to the Council lust week. The 
profit on the year's working was £537. 11s., and the capital expen- 
diture £78,916. 2s. 41. The report was considered satisfactory, 
especially as it was anticipated that a loss would be made on the 
first year's working by the Council. The Waterworks-road electricity 
station is to be discontinued. Extensions of the lighting mains, 
estimated to cost £1,232, have been authorised. 

Hereford.—The accounts of the first year's working of the 
electricity department were presented and approved at the meeting 
of the Goune Inst week. The gross profit was £268, but after allow- 
ing for interest and sinking fund there was a deficit of £532. 

Heston and Isleworth.—Edmundson's Electricity Corporation, 
who are erecting electricity, works at Twickenham, have offered to 
supply electric current in these districts. 


Ilkeston.— An application of the Council to borrow £18,271 for 
electric lighting has been deferred by the Local Government Board 
until a site for a generating station has been acquired. "The Board of 
Trade have consented to the application of the Council to postpone 
a twelve months work in connection with their proposed tramway 
scheme. 


Imports of Electrical Goods into the United Kingdom.— 
The accounts relating to the trade and navigation of the United 
Kingdom show that the value of electrical goods and apparatus 
imported during June was £86,171, against £78,350 in preceding 
month. The total for the six months ended June 30 was £420,253. 


Inverness.—The Council have decided to abandon their electric 
lighting scheme. The matter has been before the Council for about 
18 months and was originally taken up in order to keep out private 
companies. An electric lighting scheme was drawn up by the 
Council’s consulting engineer (Mr. E. G. Craven), late of the Brush 
Company, whose tender for the supply and erection of plant was 
recommended for acceptance. Various disputes arose in connection 
with these tenders with the result that the Council have recently 
indulged in several acrimonious debates. However, matters were 
brought to a head on Monday when a ratepayers’ petition was pre- 
sented, asking the Council to abandon the whole scheme and allow 
a private company to supply what demands there might be for 
electric current. The payments to date on account of the project 
amount to over £1,100. 


Leamington.—The directors of the Midland Electric Light & 
Power Co. have refused the offer of £17,000 made by the Corpora- 
tion for the purchase of the company’s undertaking. The position 
in regard to electric lighting matters in this town is complicated, as 
both the Corporation and the company are in possession of provisional 
orders, but the Corporation order lapsed if terms of purchase were 
not arranged by 12th inst. We аге informed that the Corporation 
will not take any further action in the matter. | 

Leyton.— An inquiry has been held into the application of the 
Council to borrow £7,338 for electric lighting extensions. The 
application was supported by the clerk (Mr. R. Vincent) and the 
electrical engineer (Mr. F. Harman Lewis). There was no opposition. 

Light Railway Orders.—The Board of Trade have, after modi- 
fication, confirmed the Highbridge, Wedmore and Cheddar Light 
Railway order. 

The Light Railway Commissioners hive submitted the Nuneaton 
and District Light Railway. Order to the Board of Trade for 
confirmation. Objections by Aug. 3. 

The Rhyl and Prestatyn Light Railway Co. have notified Rhyl 
Council that they hope to have their light (electric) railway scheme 
complete by April 1 next. 

Strenuous opposition is to b2 offered to the Swansea Corporation 
light (electric) railway scheme by the Swansea Improvements and 
Tramwavs committee. 

The Board of Trade on Wednesday considered the order for the 
construction of light (electric) railways from Colne to Trawdon and 
from Colne to Neleon and Barrowford. Clause 13 empowered the 
Corporation to supply electricity to the promoters of the railway, 
but Sir Courtenay Boyle said he dil no: consider that any Light 
Railway order could give such a power, and the clause was struck 
out. Another question aroze on the clause giving the Corporation of 
Burnley power to work and maintain the light railways granted by 
any of the three ordera, but it was agreed to postpone consideration 
of the clause till the town clerk of Burnley had the opportunity of 
appearing. For the promoters, Mr. Wedderburn applied to increase 
the authorised capital of the company to £103,000, with borrowing 
powers of £36,000, as the price of labour and material had increased 
since the estimates were framed. The chairman sanctioned the 
increase, and Sir Courtenay Boyle said he would report on all the 
orders to the Board of Trade. 


London County Council.—At Tueslay's meeting £53,837 was 
loaned to Fulham and £8,580 to Islington for electricity supply 
works, Shoreditch have applied for £26,000, but the Finance 
committee reported that sufficient information had not been supplied 
to justify the borrowing of £1,095 of this amount, and therefore 
recommended that a loan of £21,905 be granted. This was agreed. 


Lyndhurst.—The Parish Council have expressed approval of a 
echeme for the erection of electricity works, and also for the con- 
struction of an electric tramway from Lyndhurst to the railway station. 
The consulting engineer for the scheme is Mr. C. J. Wharton. 

Malton. —Vorrection.—In our issue of July 6 we stated that an 
agreement had been entered into between the Malton Council and 
“ the Northern Electric Supply Association." This should have been 
“the Northern Counties Electricity Supply Co. of Newcastle-on- 
Tyne," who have obtained a provisional oir for Malton. 


Manaos (Amazonas). —The Manáos Railway Co., an American 
syndicate, has recently constructed an electric railway here, of a total 
length of about 14 miles, at an outlay of from £120,000 to £150,000. 
The rolling stock consists of 22 passenger cars and 15 waggons for 
sand, luggage, Kc. There is a good and frequent service of cars. The 
company’s concession is for 99 years, and includes similar enterprises 
within the city during that time. On the lapse of the concession. 
the property reverts to the Government. The company receives 
an annual subsidy of 200 contos of reis (about £6,500) from the 
State Government. 

Manáos is extremely well lighted by arc lamps, and many of the 
private houses have electric light. This plant was first installed by 
an American syndicate, and subsequently purchased by the State 
Government, to whom it now belongs. | 

The telephone is making progres The Empresa Telephonica 
Mandos has a capital of 220,000 milreis. The number of sub- 
scribers is : Public offices, 47 ; private houses, 168. 

Middleton. An agreement has been entered into with the 
British Electric Traction Co. for the supply of electric current for 
the electric tramway which is being constructed from Oldham 
through Middleton to Manchester. The Council have received 
sanction to a loan for the erection of electricity worka. 

Motherwell.—Sanction to borrow £30,000 for electric lighting 
has been received by the Burgh Commissioners, 


Newington (London).—The salary of the resident electrical 
engineer (Mr. J. R. Blaikie) has been increased from £250 te £300 
per annum. 


Newport (Mons).—The Corporation have authorised the Tram- 
ways Committee to accept tenders for rails and fish-plates for the 
Corporation-road electric tramway route, and Ald. Moses and two 
other members of the Electricity committee have baen added to the 
Tramways committee to assist in deciding as to the most suitable 
form of electric traction. 


Norway. A report on the trade of Norway for 1899, from Mr 
Consul-General Dundas states that at Arendel a German company had 
subscribed £50,060 capital for electrical and other engineering 
developments including calcium carbide works. A calium carbide 
factory has also been established at Krageró, aud other industrial 
enterprises are utilizing water-power-generated electric power. A 
great development in this utilization of the waters of the 
country is a feature of the moment, a miscellaneous array 
of industrial undertakings seeking the advantages which this 
cheap motive power offers. The electricity supply works of 
Fredrikshald are now completed and current is available 
for light and power. In the Frederikstad district the Kellner- 
Partington Paper Pulp Co. has erected two extensive power stations 
at the river side, a carbide factory, an electric railway, and other 
mechanical works, The two stations are equipped for an cutput of 
2,000 н.р. and 5,000 н.р. respectively, these units being employed in 
the manufacture of calcium carbide: 1,900 н.р. is utilised in the 
generation of current for electric light and power, and s» great is 
the demand for current that the larger of the two stations is already 
being extended, so that it may house a plant of double the present 
capacity, room being even then available for a further extension up 
to 24,000 Hr. Messrs. Schuckert & Co., of Nuremberg, are large 
shareholders in this undertaking. Extensive calcium carbide works are 
being erected at Skiensfjord, where this new industry will b3 carried 
on ол a very extensive scale. The municipal authorities of 
Stavanger have recently acquired waterfalls within a short distance 
where plant will be installed for generating current for light and 
power to the extent of about 1,700 n.r. 

Nottingham.-—The accounts of the Electricity depattment for the 
year ended March 31 have been issued. The total receipts amounted 
to £18,419. 17s. 5d., and the annual expenditure to £8,746. 53. 3d., 
leaving a gross profit of 29,673. 12s. 2d. After paying interest on 
loans, sinking fund instalment, and applying £2,000 in aid of general 
district rate, the balance (£151. 15s ) е been carried forward. Тһе 
total expenditure to 31:t March was £161,097, 15s. 2d., an increas: of 
£38,704. 163, 3d. during the year. The number of units generated 
is estimated at 1,603,579, and of this number 1,470,280 were supplied 
to private consumers, 20,901 for public lighting, and 16,180 were 
used on the works. The number of public lamps is 15, and the 
total maximum supply demanded was 1,578kw. 


Oran (Algeria).— This town is now in possession of au excellent 
service of electric tramways, which is made the most of by the 
inhabitants The country is excessively hilly, and the tramways 
have proved a boon, 
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Plymouth.—The National Telephone Co. has obtained the consent 
of the Council to put their wires underground. | 

Porto Rico.—Excellent opportunities prevail in this newly- 
acquired territory of the United States for the establishment of 
electric railways in the interior town», water power being abundant 
and easily available. Many plans are already being prepared for 
the construction and equipment of these inland lines, the working 
in all cases to be by electricity. A mountain range traverses the 
island from end to end, and the numerous streams which abound 
in these mountains present по engineering difficulty in their concen- 
tration, There is only one railway on the island consisting of four 
sections. The concession which was originally granted to establish 
the railway throughout the island has lapsed, and the United States 
authorities have refused to recognise its further validity. New 
roads are being built and a good field for electrical enterprise will 
shortly present itself. There is already a successfully working 
electrical lighting iustallation in thecity of Ponce, the capital of the 
company working the project being £10,000, all locally subscribed. 
The cash dividend for 1899 was 221 per cent. 

Presentation.—On Monday the staff of.the Brush C»., at Lough- 
borough, made a presentation of a recording barometer and a 
travelling, clock to Mr. F. S. Ransome on the occasion of his 
marriage. The presentation was made by Mr. F. E. Andrews, the 
works secretary. | 
Richmond (Surrey).— The Council have granted permission to 
the National Telephone Co. to place their wires underground. ‘This 
permission gives the company the last link ofa complete underground 
route from Twickenham to London, via Barnes and Mortlake. 
Consent has been given on the following terms :— 

The compauy to pay the Corporation an annual sum of £50 in respect 
of the maiu route, and to pay for all other underground distributing 
routes in the district at £15 per mile. Toe company also to pay an annual 
rent of 103. for each large and 53. for each small uic зох placed by 
them. The arrangement to be determinable on 12 months’ notice. 

Sheffleld.— The Electric Light committee have appointed Mr. 
S. E. Fedden chief engineer aud manager of the electric supply 
department. The wiring and fittings and trading departments an 
factory are to remain under the commercial m er, who is to be 
head of the clerical staff under the direction of the chief engineer 
and. manager. 


Shoreditch (London).— Xu interesting report from the Finance 
committee was presented to the Vestry last week. The chairman 
(Mr. Kershaw) stated that ia view of the heavy rate of interest now 
charged by the London County Council the committee had considered 
& suggestion submitted by the clerk (Dr. H. Mansfield Robinson) 
of raising the £50,000 required for electric lighting extensions by the 
issue of small bonds or mortgages to ratepayers and others, and they 
recommended the Vestry to approve of the proposal and refer it to 
them to consider the best means of issuing the loan. After discussion, 
and with the assent of Mr. Kershaw, the report was referred back 
by 27 votes 12. 


Sleaford.— The Council have applied for sanction to borrow 
£7,000 for carrying out the electric lighting scheme proposed by 
Mr. E.Bremner Smith. The bill confirming the.Council’s provisional 
has received Royal Assent. | 

Smethwick.—The Midland Electric Corporation for Power Dis- 
tribution have offered to give a supply of electricity in bulk in the 
district, and to pay the Council 10 per cent. of the gross receipts, 
28 the company obtain a supply concession for 15 years. The 

orporation will have the power to take over the undertaking at 
the end of that period at cost price less depreciation. No decision 
has yet been given, as the Council propose to purchase the local 
tramways, and have not settled whether to lease the lines or them- 
selves work the undertaking. 


Smyrna (Turkey).—Latest reports froin this district conhrm a 
statement that anything connected with electrical working is taboo 
in the Turkish Empire. The import of any article is prohibited 
even to the dry cells used for electric bells. In one case elaborate 
electro-medical appliances for one of the chief hospitale were ren- 
dered useless, as after the passing by the Customs authorities no cells 
or coils were allowed to enter. In another case, a contractor wished 
to erect a lightning conductor over a large factory. As, however, the 
wires were similar to those in use for telegraphic work, they were 
not allowed to be erected and had to be reshipped. 


Sonthport.—The asconnts of the electricity department were 
presented and approved by the Corporation on Tuesday. The net 
profit amounted to £1,779, against £2.027 last year. The decrease 
is ascribed to the increase in the price of coal. £1,500 of the surplus 
has been applied in aid of the rates, and £279 carried forward. 
There were 607,002 units sold to private consumers, against 501,005 
last year. Large extensions of the plant were carried out during the 
year, and extensions of the buildings are now being made. In the 
report of the borough electrical engineer (Mr. Charles D. Taite) it is 
well pointed out that although the profit for the year has fallen 
short of what was anticipated, and while the price of coal will neces- 

arily cause a heavy increase in expenditure uring the current year, 


these are only temporary checks — Current will be ‘required for the 
Corporation electric tramways, and an appreciable reduction in the 
cost of generation will consequently ensue. 


Btafford.— The total receipts of the electricity department for the 
year ended March 31 were £1,772. 15s. 7., and the expenditure 
£983. 03. 8d., leaving £789. 14s. 114. to meet interest (£560. 93. 2d) 
and sinking fund instalment (£604. 6s. 2d.), so that there was a 
deficit of £375. Ов. 5d. on the years working, compared with 
481. 13. 3d. The total revenue per kilowatt capacity of plant was 
£8s. 19a. Id., and the working expenses £4. 19s. 4d. The revenue 
per 8 c.p. lamp connected was 4s. 2d. The charge for current for 
ighting is 7d. per unit for the first hours maximum demand and 
3d. after, or, alternatively, a uniform rate of 5d. per unit. Supply 
for power purposes is given at 3d. per unit. There are only four 
public arc lamps. There were 118,341 units generated during the 
year, 83,311 units sold to private consumers, 3,469 units for public 
ighting and 6,477 units were used on the works. 


Stimulating Demand for Electricity Supply.—Mr. Henry Lyon, 
of Glasgow, writes :— 

In the Papers read before the Municipal Electrical Association, at 
Huddersfield, there is much truth, but I am surprised that Ald. Potter and 
Mr. H. Collings Bisbop should have omitted in their Papers to point out 
certain lines on which a day load can be created in summer time to balance 
the heavy winter load. | 

There are several ways of increasing the demand for electricity which 
would benefit electricity supply and the geueral consumer. Mr. Bishop 
urges that the following are amongst the means which promise well: 
(1) Low price; (2) Sliding scale giving long hour consumers a lower rate ; 
(5) Free use of meters; (4) Free connections; (5) A “free” wiring 
system; (6) A system of wiring on the instalment plan ; (7) Special low 
rates for current used for motive power, heating, and manufacturing 
purposes; (8) The hiring out of motors, arc lamps, heating and cooking 
apparatus (includiog inspection and repairs); (9) To enable short-hour 
consumers with à large number of lamps connected to obtain current at 
a lower rate than the maximum, and to reduce at the same time the load 
demanded from the station. 

All the above, if carried out with careful thought and explained to the 
public clearly, would be effective, but I regret to say that up to 
the present few central station engineers have thought out what this 
means. They seldom point out how the motor can be applied by small 
tradesmen, or give bim an idea of what the cost will be for his individual 
requirements. There are many applications of electricity that have never 
been brought before the public, and if corporations and the supply 
companies do not deal with these matters how are the tradespeople to learn 
the advantages of electric working ! 

I wish particularly to point out that in No. (7) Mr. Bishop omits the 
supply of electricity fer refrigeration and cooling purposes. Now why omit 
cooling apparatus for the summer load, and refrigerating machinery for 
food stuffs, for the making of ice cream, cooled drinks, &c., &c! These All 
mean something in their separate uses to the small tradespeople, including 
the butcher, fishmonger, poulterer, hotel keeper, publicao, restaurateur, 
dairyman, confectioner, fruiterer, &c. These tradesmen pay heavy rents, 
have to make use of every atom of space, and to guard againet nuisance 
from vibration, black smoke, smell, &c. i 

Refrigerating by electricity means a six months run of practically 
24 hours, equal to 12 hours continually throughout the year. Now if the 
price per unit cau be reduced to a sufficiently low rate (say 1d. per unit for 
refrigerating) the way is clear. Perfectly satisfactory refrigerating 
machines are now on the market, of various sizes, making from 1 cwt. of 
ice пране and these can be used also to cool а chamber to any degree 
suitable for any of the trades mentioned. These electric refrigeratora have 
no motor, but use the current direct. | 

After two years' continual experimenting with both electric and gas 
refrigerators for small retail tradesmen, I find that with gas at 3s. per 1,000 
сл. feet, and electricity at Id. per 1,000 watt hours, the cost of running 
either machine is just about equal. For example, a No.3 machine making 
5 cwt. of ісе in 24 hours will consume 90 cu. ft. of gas рег hour = 
2,169 cu. ft. in 24 hours (at 3s. per 1,000 - say, 68. 6d.). А No. 3 electric 
machine doing equal work in 24 hours would require about 78 unita and not 
exceeding 80 units; this, at a summer day and night load of 1d., would 
cost at most 6s. 8d. for a 24-hour run. A machine that will make 3 cwt. 
of ice in 24 hours will give a cooling effect of 6 cwt. of melting ice, there- 
fore to cool a room, using ice at the rate of 6 ewt. in 21-hours (ice at 2s. 
per cwt.), would cost 12s. per 24 hours, showing a saving of 6s. per 24 hours. 
But the great advantage of a refrigerator is, of courae, that a room can be 
kept at any degree within the compass of the apparatus, which cannot be 
effected by the use of ice. 


Swindon.—An enquiry has been held into the application of the 
Swindon New Town Council for power to borrow, among other sums, 
£3,100 for purchase of a site for an electricity generating station. 


Venice (Italy).—The harbour authorities have placed an order 
for six electric cranes, ranging from 1} tons to 3 tons, with th? 
Schuckert Co. of Nuremburg. 


Walsall.— On the application of Messrs. John Russell & Co. (Ltd.) 
it has been decided to extend the electric lighting mains and to 
provide two transformers at an estimated cost of £5,178, subject to 
the firm becoming responsible for au annual payment for electric 
current of £300 for 10 years. The Local Government Board 
proposed to defer sanctioning the borrowing of £15,000 until the 
sites of the transformer stations had bzen chosen, but the town clerk 
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has been instructed to point out that such a course would seriously 
delay the proposed extensions. 


Water-Power Utilisation.—The British Consul at Bilbao states 
that in the province of Guipuzcoa a large development of the ** hydro- 
electric ind ” is a feature of the time. There are in all 34 
factories actually working with water power; 57 additional 
concessions have been applied for, representing about 11,525 H.P. 

Whitechapel (London).—The scheme for the extension of the 
electricity undertaking drawn up by the consulting engineer 
(Mr. Arthur Wright) in April last has been adopted and arrange- 
ments are being made to carry out. the work at an estimated cost of 
£44,670. £20,500, balance of £60,500 originally applied for, is to be 
borrowed from the London County Council. | 


Whitefield (Manchester).—An agreement has been entered into 
with the Manchester Corporation for the transfer of the Whitefield 
provisional electric lighting order. 


Willesden.— The scheme for a combined lighting and tramway 
electricity works, drawn up by the electrical engineer, Mr. E. T. 
Ruthven Murray, in view of the large size of the works and the 
capital involved, was submitted to Mr. E. Manville for an opinion. 
He has now reported, endorsing Mr. Ruthven Murray's proposals. 
On Monday the scheme, with certain alterations embodied in a 
supplementary report by Mr. Ruthyen-Murray, was unanimousl 
recommended by the Electricity committee for acceptance, and will 
come up for consideration at the next meeting of the Council. The 
system proposed is a high-pressure three-p one with motor 
generators in sub-stations, where the current will be converted to 
continuous, Ап interesting feature is the employment of double- 
current generators at the power house, which can be used either to 
generate continuous current for the distributing circuits near the 
station, or three-phase current to be transformed to high pressure, or 
to supply current for both purposes at the same time. The estimate 


approved by the committee for the electricity works is as follows :— 
Land, railway sidings and buildings ........................... £55,080 
Works and sub-station equipment 42,667 
Mains and street work .......................................... 34,517 
Public lighting i ng „ аак 2,858 
Meters and house connections (Ist year) ................. ... 5,000 
inn £138,102 

Add for bills of quantity, surveyor's charges, and 
contingencies ......... CCC ‚522 
: £143,624 


It is proposed that application be made for sanction to borrow 
this sum, and that repayment of any portion of the capital outlay 
may be postponed until the supply of electrical energy 1s available. 
The committee also recommend that Parliamentary powers be 
obtained for the construction of tramways over two routes, whose 
aggregate length is about 4 miles of single track. "The estimated 
cost of these lines is £53,947. Assuming the two schemes to be 
carried out in combination, and taking account of the profits from 
the tramways, the committee estimates a deficiency of £2,658 at the 
end of the first year's working and £304 at the end of the second 
year's working, irrespective of einking fund on the loan between the 
actual borrowing and the commencement of supply and exclusive of 
the additional cost of street lighting. 


Whitby.—Messrs Preece & Cardew have been appointed con- 
sulting electrical engineers in connection with the proposed municipal 
electricity scheme. os 


Worksop.— An inquiry will be held on Tuesday into the appli- 
cation of the Council to borrow money for electric lighting. 


NEW BOOKS AND EDITIONS. 


“Tae ELkcTRICIAN" RgADING CaAsE.—To hold four numbers of the 
journal. Strongly bound, 1s. net ; post free, 1s. 4d. 


** LOCALISATION OF FauLTS IN ELxOrRIO Ілонт Mams.“—By Е. О. 
Raphael Price 5s., free, The book deals with the important subject 
of localising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


% WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIO WAVES,” А Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with а large number of illustrations, bringin 
this latest „кш of electrical science quite up to date. 

ition, бв. nett. Now ready. 


"THE CENTENARY OF THE ELzorRIO CURRENT, 1799-1899."—By Dr. J. 

A. Fleming. Price, paper covers, 1s. net, post free 1s. 8d. 3 strong cloth, 
s. 6d., post free. 

" MorivE POWER AND GEARING FOR ELECTRICAL MAGCHINERY."—B 
E. Tremlett Carter, O.E., M.I.E.E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated power planta, but also fcr publio electrio lighting and power 
stations. The various forms of кта den the power station and for electrico 
motors are also dealt with ; and the book contains, in addition, numerous 


tables giving exact data of the equipment and working of electric power 
stations, : 


New ап 


“ MAGNETIO INDUCTION IN IRON AND OTHER МктАга.”—Ву Prof. J. A. 
Ewing. Price 10s. 6d. net. New Edition (Third) now ready. 


* ELEcTBIO LAMPS AND ELEOTRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, to. New and Cheaper Edition, 6s., post free. 

“Tae STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—A new 
edition of this book, by Messrs. Н. K. C. Fisher and J. C. Н. Darby, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as 
a guide to operators already in the telegraph service, and to thore who 
desire to enter that service. The great cable companies now insist that 
their operators and probationers s pass certain examinations in elec- 
trical subjects. The book is very fully illustrated. 


* ELECTBO-CBEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free. 


TRADE NOTES AND NOTICES, 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Cataloyues, Price Lists, 
and similar matter should be sent early in the week. ] : 


TENDERS INVITED. 


. The Electric Lighting committee of the Vestry of St. Mary, Islington 
(London) require tenders for relaying York and other stone, and 
providing new York and other stone where necessary, over the 
electric conduits and mains which may be required during the 
ensuing three years. Further particulars are set out in an adver- 
tisement, and specifications may be obtained at the electricity depart- 
ment, 50, Eden-grove. Holloway, N. Tendera to the vestry clerk 
(Mr. Wm. F. Dewey), Vestry Hall, Upper-street, N., by noon of 25th 
inst. 

Darlington Corporation require tenders for arc lam ts and 
brackets. Specification may be obtained from the pus clerk 
(Mr. Henry Steavenson), and specification can also be seen at (but 
not obtained from) the offices of Prof. Alex. D. W. Kenuedy, 17, 
Victoria-street, Westminster, London, S. W. Further particulars are 
set out in an advertisement, and tenders must be delivered at 
Mr. Steavenson's offices before 28th inst. 


Sunderland Corporation invite tenders for coal-conveying plant for 
their electricity station. Specification may be obtained from the 
borough electrical engineer (Mr. J. F. C. Snell, and tenders 
(addressed chairman of Lighting committee) must be delivered at the 
office of the town clerk (Mr. Fras. M. Bowey), Town Hall, Sunder- 
land, bv noon of 27th inst. An adrertisement contains further 
particulars. | 

Aston Manor District Council require tenders for the supply and 
erection of electricity generating plant, particulars of which are set 
out in an advertisement. Specification, &c., may be obtained at the 
offices of the consulting engineer (Mr. Reginald P. Wilson) 66, 
Victoria-street, Westminster, and tendera (addressed to Chairman 
cf Health committee) must be delivered at the Council offices, Aston 
Manor, not later than noon of 24th inst. Mr. Joseph Ansell is clerk 
to the Council. 


Halifax Corporation invite tenders for combined steam engine and 
altern ator, alternators, static transformers, induction motors, rotary 
converters, and three-phase extra high-tension switchboards. Speci. 
fication may be obtained from the borough electrical engineer 
(Mr. H. F. Street), dou Rat Halifax, and tenders must reach 
the town clerk (Mr. Keighley Walton) by noon of Tuesday, 31st inst. 
An advertisement contains further particulare, | 

Hull Corporation invite tenders for an electric lighting installation 
at the Springhead pumping station. Forms of tender may be 
obtained from the water and gas engineer (Mr. F. J. Bancroft), 
Broadley-street, Hull, and tenders should be delivered to the chair- 
man cf the Water and Gas committee, Town Hall, Hull, before 
10 a.m. of 23rd inst. An advertisement contains further particulars. 

Hull Corporation require tenders for five high-tension continuous- 
current rotary transformers, with switch gear and accessories. 
Further particulars are set out in an advertisement, and specifications 
may be obtained at the city treasurers office. Tenders to chairman 
of Electric Lighting committee, Town Hall, Hull, by noon of July 26. 

Salford Electric Light committee invite tenders for nine trans- 
formers and 43 miles of low-tension concentric cable. Specification 
may be obtained from the borough engineer (pro tem), Mr. F. A. 
Wilkinson, Walness-road, Broughton, and tenders (addressed to 
chairman of G. Evans must be delivered to the office of the town 
clerk (Mr. L. C. Evans) before 10 a. m. 27th inst. Further particulars 
are set out in an advertisement. 

Salford Corporation invite tenders for laying cables, tramway 
feeders, and street lighting. Specifications may be seen or obtained 
at the offices of the consulting engineers (Messrs. Lacey, Clirehugh 
& Sillar), 2, Queen Anne's gate, Westminster, and 78, King-street, 
Manchester, but can only be seen at the latter offices. An adver- 
tisement contains further particulare, and tenders must be delivered 
to the town clerk (Mr. L. C. Evans) by Aug. 13. 

Salford Corporation also require tenders for overhead equipment for 
tramways, exclusive of steel poles. Tenders to town clerk by July 16, 
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Manchester Tramways committee invite tenders for the electrical 
equipment of 150 cars. Specifications may be obtained from general 
manager, Tramways department (Mr. J. M. M‘Elroy), Town Hall, 
Manchester, and tenders to chairman of committee, by Saturday, 
9186 inst. An advertisement contains further particulars. 


Sheffield Corporation invite tendera for twelve months' supply of 
transformers for their electricity department. An advertisement 
contains additional particulars, and specifications cau be obtained 
from the chief engineer and manager (Mr. S E. Fedden), to whom 
tenders should be delivered before 21st inst. 

fugby District Council invite tenders for taking a lease of their 
роо electric lighting order (1898). Applications to Мг. 1. M. 
Vratislaw, clerk and solicitor, Council offices, Rugby, by Aug. I. 
See advertisement. 

Tenders are required for electricity generating plant at the Mul- 
lingar (Ireland) Lunatic Asylum. Forms of tender from Mr, J. W. 
Edmundson, 35, Capel.street, Dublin, and tenders to the Board by 
23rd inst. 

Blackpool Corporation invite teuders for trolley poles, cables, and 
trolley wire, boosters, switchboards and storage battery. Tenders to 
chairman Electric Lighting and Tramways committee by July 23. 


Wimbledon District Council require tenders for supplying and 
fixing telephones at the isolation hospital. Tenders to clerk by 18th 
inst. 

Southend Council invite tenders for electric traction plant, about 
1,180 tons of steel rails, 46 tons of steel fish-plates, &c. Tenders to 
town clerk by July 25. 

Beckenham District Council invite tenders for “free” wiring. 
Tenders to clerk (Mr. F. Stevens) by 4 p.m. of July 16. 


Grays Thurrock District Council require tendera for electricity 
generating plant. Tenders to clerk by noon of Aug. 9. 

Trimdon (Co. Durham) Parish Council invite tenders for 
public lighting by electricity or acetylene gas, Tenders by July 17. 


London County Council require a 2-ton overhead traveller. 
Tenders to clerk by 19th inst. 

Tenders are invited for the electric lighting of Hapton from 
Sept. 1 to April 30 next. Tenders to clerk, 16, Hammond-terrace, 
Padiham, by 31st inst. 


Bradford Corporation invite tenders fur steel girder and steel 
trough rails and fishplates, Tenders to town clerk by 28th iost. 


Stockport Tramways committee invite tenders for 20 double-deck 
tramcars with electrical equipment for overhead traction. Tenders 
to town clerk by Aug. 31. 


Tenders are invited by the Liverpool Select Vestry for an electric 
light installation of about 100 lights at the Parish offices, Brownlow 
Hill. Tenders to clerk by 19th inst. 


The Director of Contracts, Valetta (Malta), invites tenders for 
dynamo and engine oil by July 28. 

Tenders are invited for the electric lighting of Sen Martin de 
Valdeiglesias (Spain) for 20 years at the upset price of 3,500 pesetas 
(about £110) for the supply of lights equivalent to 2,400 candles. 
Tenders were invited in February last, but no offera were received. 
Some alterations have now been made in the terms. 


Application has been made, accompanied by particulars of project 
and pledge of security, for the concession of an electric tramway in 
Barcelona (Spain), from the Plaza de Cataluña to the suburb of 
Vallearea, with. one branch. Further applications will be received 
up to 28th inst. 


The Nussian Government are inviting tenders until 28th prox. for 
the public telephone service of Warsaw, St. Petersburg, Moscow, 
Odessa, and Riga. 


TENDERS RECEIVED AND ACCEPTED. 


The following tendera have been received by the Brighton 
Corporation for the supply of incandescent electric lamps for one 
year from July 1. The prices given are per lamp of either 8 c.p. or 
16 c.p. in their respective voltages :— 


115 volt. 230 volt. 

7. d. s. d. 

Zurich Incandeacence Lamp Co. (accepted)... 1 83 ... ; 
(less 24 per cent. discount.) 

Berrenberg Electric Lamp Syndicate ......... 1 no 5 
Edison & Swan COOOOOOooꝛꝓꝙ . L 0 1 0 
Sunbeam Limp C(oᷣPDPPꝛ 0 93 1 1 
General Electric Cooooꝛꝛꝛ dp 0 8j 1 0 
Crystal Electric Lamp and Rose & Bird. 0 8 1 0 
Krupka & Jacoby....................... edad МЕЧ 0 7 0 10 
HF y ³ͤ 88 0 7 0 9} 
r, / leat анага 0 6 0 9 
English Industrials .................... . drm 0 7 .. O 94 
Folland & ,.. ⁵ 06 .. 0 9 


Derby Sanitary Authority has accepted the tender of Messrs. 
Newton Bros. for an electric lighting installation at the Infectious 
Diseases Hospital, at £165. 7s. 4d. Four tenders, ranging in amount 
from that of the accepted to £236, were received, 


London County Council have received the following tenders for 
the supply of plant, &c., for the electric lighting of Farmfield 
Reformatory :— : 

Ow Enginc.—Bilbie, Hobson & Co. (Hornsby-Akroyd engine), £257; 
Priestman Bros., £312. 5з. ; Crossley Bros., £324. 

Wiriny.— Tamplin & Makovski, £309. 14s. 64. {for wood casing, and 
£360 steel tubing; Strode & Co., £349 and £373; Concentric & 
General Contract Co., £360 and £440; F. A. Glover & Co., £407 and 
£450 ; A. Н. Wood, £484 and £530; E. P. Dickson, £678 and £700. 

Dynamo.—Thomas Parker (Ltd.), 7CO revs. unfixed, £165, 900 revs., 
£143; Electric Construction Co., 620 revs., fixed, £139; India Rubber 
Co., 600 revs., unfixed, £130, fixed, £136; Siemens Bros. & Co., 720 
revs., £182, 

Battery.—Chloride Co., 25 amp., £159 ; 70 amp. short, £183 ; 60 amp. 
long, £3527. Electrical Power Storage Co., £144, £158 and £278 respec- 
tively. 

In all cases the lowest tender was accepted. 

The Council also accepted a quotation of £174 per mile from 
the British Insulated Wire Co. for certain cable, of which a small 
quantity was likely to be required. 

The tender of Messrs. R. Dawson & Son (Ltd.) has been 
accepted for wiring the new cottage homes at Penkhull, for the 
Stoke-on-Trent Guardians, at £470. 


The following tenders have been received by the Bralford S-hool 
Board for an electric lighting installation at the Carlton School :— 


С. A. Steinthal (accepted) £265 | Collirson Bros. ............ £3515 
Rhodes & Webster 305 G. F. Cook & Со, ........ . 196 
Alfred Sykes 516 | 


Cheltenham Town Council have accepte 1 the tender of Мевзга. 
Collins & Godfrey for extensions to the electricity buildings at 
£1,875. 

The tender of the British Insulated Wire Co. has been accepted 
by the Newington (London) Vestry, f»r supplying and laying mains 
in the side streets in the district, at £9,026 52 6d. А fall list of 
tenders appeared in our issue of June 22, p. 346. 

Lambeth (London) Vestry have considered the undernoted tender: 
for additional electric lighting work at the Kenninv‘on-road baths: — 


Walter Mossop & Co.............. e .. (accepted) £48 15 6 
Geipel & Lange ТРКИ 90 10 0 
Woods & Cò: ао . 67 0 0 


The tender of Messrs. Rosser & Russell (£81. 5s.) has been accepts d 
by the Middlesex County Council for the supply of radiators and aa 
electric fan for the record room at the Westminster Guildhall. 


Southport Corporation have accepted the tender of Messra. S. Z. 
de Ferranti (Ltd.), for the supply of five 30kw. transformers at 
£82. 153, each. 

Plymouth Corporation have accepted the tender of Messrs 
Wakeham Broz for the erection of a sub-station in Armada-street, 
for £1,858. 

Newport (Mon.) Corporation have accepted the tender of Messra. 
A. Krauss & Son for constructing the Corporation-road tramway route 
at £13,362. The tender із exclusive of rails. Messrs. А. S. Morgan 
& Co. also tendered at £14,163. The borough engineer's estimate 
was £13,993. 


: Hastings Corporation have accepted the tender of Measrs. Babcock 
& Wilcox for the supply of a new 250 H.P. boiler, with superheater, 
for £150, the firm taking back two 49 n.r. boilers at the Waterworks- 
road station and two boilers (140 H.P. and 160 н.г. respectively) at 
the Earl street station. 


APPOINTMENTS VACANT AND FILLED. 


Bolton Corporation invite applications for the post of electrical 
engineer to kc charge of their electric lighting arid tramway under- 
takings. Further particulara are set out in an advertisement, and 
applications must be delivered to the town clerk (Mr. R. G. Hinnell) 
not laterthan 30th inst. The Corporation are offering a salary of 
£500 per annum, with annual increments of £50 to a maximum of 
£700. As stated in our last issue the Electric Lighting committee 
unsuccessfully endeavoured at the last moment to retain Mr. Ellis's 
services by offering him an immediate increase of £150 per annum. 


Fulham (London) Vestry invite applications for the following 
appointments in connection with their electric lighting and refuse 
destructor works :— Destructor superintendent, chief clerk and three 
shift engineers. Further particulara are set out in an advertisement, 
aud applications must reach the clerk (Mr. W. J. H. Denselow), 
Town Hall, Walham-green, London, S.W., before 25th inst. 

Ilford Urban District Council are prepared to receive applications 
for the post of clerk of works for their electric light station and 
cable laying. Salary £3. 3з. per week. Applications must be sent 
in by Monday, 10th inst t Mr. John W. Benton, clerk to the 
Council offices, Ilford. See advertisement. 

The Governors of the Birkbeck Institution invite applications for 
the position of head of the physics department, Further particulars 
are given in an advertisement, and applications must be sent to the 
principal, Bream’s-buildings, Chancery-lane, E.C. 

A chief lecturer in electrical engineering is required for the Salford 
Royal Technical Institute. An advertisement contains additional 
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particulara, and forms of application may be obtained from the 
secretary (Mr. Richard Martin) up to 24th inst. 

A junior demonstrator in p is required for the South Western 
Polytechnic, Manresa-road, Chelsea, S. W. An advertisement contains 
further particulars, and forms of application may be obtained from 
the secretary. 

An assistant is required in the engineering department of the 
Merchant Venturers Technical College, Bristol. Applications to 
registrar by Aug. 13. See advertisement. 

The governors of the Technical Institute, Wandsworth, London, 
S.W., require a qualified teacher to take classes in electric testing 
and wiring. Applications by July 19. 

A demonstrator and assistant lecturer in physics is required for the 
University College of South Wales and Monmouthshire, Cardiff, 
Applications to secretary, by Sept. 9. 

Darlington Corporation require a borough electrical engineer. 
Applications to town clerk by July 21. : 


Mr. D. Robertson, of Glasgow, has been appointed lecturer in 
electrical engineering at the Bradford Municipal Technical College. 


Mr. G. L. Andrews, B.Sc., assistant engineer to the Hull Corpora- 
tion tramways, has been appointed chief engiueering assistant to the 
Sunderland Corporation tramways. 

Mr. Hubert Pooley, of the Dunfermline gas works, has been 
appointed manager of the gas and electricity works at Stafford iu 
succession to Mr. J. Е. Bell, resigned. 

Mr. A. E. Cramb, of Huddersfield, has been appointed assistant 
electrical engineer at the Hampstead Vestry’s electricity works. 


BUSINESS NOTICES. 


Messrs. W. Probert & Son, brass founders and electric fittings 
makers to the trade, have removed from Tower. road, Aston, to more 
extensive premises at the Crescent, Sorith-road, Hockley Brook, 
Birmingham. 


Mr. George Hatch, of. 5, Upper Thames-street, London, E.C., 
informs us that for family reasons his business has been registered 
as a private limited company under the title of George Hatch (Ltd.). 
The management continues as heretofore. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


A report just issued by the committee of inspection appointed 
on June 14 by the principal creditors of Messrs. Laing, Wharton 
& Down (Ltd.) (in liquidation) states that an inspection of the stock, 
plant, and machinery, with a view to realising same to the best 
advantage, has led the committee to the unanimous opinion that the 
assets should be sold by public auction, “аз the present condition 
of the trade is such that better prices than usual will probably be 
realised, firms being glad to avail themselves of the opportunities 
offered by auctions to obtain certain of their requirements without 
delay.” lt is pointed out that the whole of the assets of the company 
are in the possession of the receiver for the debenture holders, who 
is entitled to sell the same subject to the approval of the High Court, 
The receiver has, however, accepted suggestions from the committee, 
who have recommended that the stock, plant, and machinery should 
be sold by auction. 

Claims against the Midland Electrical & General Engineering 
Co. (Ltd.) must be sent by Aug. 13 tə Mr. W. В. Winnicott, 
20, Fletcher-gate, Nottingham. 


The Electric Automobile Syndicate (Ltd.) is to be wound up 
voluntarily. Mr. A. Brown, 28, Great Eastern-street, London, E C., 
is Jiquidator. 


In the bankruptcy of J. E. Stott (trading as James E. Stott & Co.), 
electrician, 10, Wood-street, Byram-arcade, and 9, Westfield-road, 
Huddersfield, the trustee, Mr. T. H. Kaye, has been released, 

In the failure of C. H. Kitching, electrical engineer, &c., 20, 
St. Hilda.street, 172, Beverley-road, and 42, Chariot-street, Hull, the 
trustee, Mr. J. H. Fox, has been released. 

The following are the principal creditors in the sequestration of 
the estate of Wm. Ramsay & Co., electrical and gas engineers, 195}, 
Argyle-street, and 11, Jamaica-street, Glasgow :— 


Edison & Swan Co £206 | Guest & Chrimes .................. £25 
Brownlie & Co. .................. 151 | W. T. Heuley's Telegraph 
Falk, Stadelman & Co. ......... 147 Works (0. io РУР 
J. Bar wel! 34 | Intérnational Electric Co. ...... 23 
Edwards Bros. ....... T 28 | C. Schultze & Sohn ............... 18 
Wright.Butler Lamp Manu- Sun Electric Coo 17 
facturing Co. ........ ......... 28 | Wm. McGeoch & Co. ............ 16 
Dobbie, Forbes & Co............. 


26 | I. Frankenburg . 15 


Sales by Tender.—Leeds Corporation are open to receive tenders 
for two horizontal Fowler engines of 400 J. H. P., two sets of Green- 
wood and Batley dynamos, one spare armature to fit any dynamo, 
and a switchboard and instruments. The plant at present in use 
in connection with the Corporation’s system of electric tramways. 
Will be available for removal about February next, Further infor- 


mation can be obtained from Messrs. Hopkinsons and Talbot, 26, 
Victoria-street, London, S.W. 

The premises and plant of a long-established engineering busines} 
in Edinburgh are advertised for sale in an advertisement in another 
column, or partnership might be arranged. Applications to 550, 
Messrs. Keith & Co., advertising agents, шшк 

Fire —A small fire occurred at the Prescot works of the British 
Insulated Wire Co. late on Monday night. A drum of cable in 
a drying-oven caught fire but the fire was promptly extinguished by 
the company's own brigade. Little damage was done to the 
preinises but a good many drums of cable in course of manufacture 
were spoilt by smoke and water. This will involve a few days’ delay 
in the delivery of this particular order, otherwise no inconvenience 
or delay will arise. 


Mather & Platt Plant.—A third edition of a useful pocket 
catalogue relating to the electrical engineering machinery manufac” 
tured by Messrs. Mather & Platt (Ltd.) of Manchester, is just 
кы The book has been carefully revised and some additions 
made. | Ы 


Condensers for Steam Engines —A very complete catalogue of 
condensera for steam engines, comprising the ejector aud evaporative 
types made and supplied by Messrs. T. Led ward & Co., 25, Queen 
Victoria-street, London, E.C., is just issued, and, besides giving illus- 
trations of the apparatus, is accompanied by notes and instructions 
for fixing and working, which steam users will find of service. 
Among the list of firms to whom these ejector condensers have been 
supplied are many leading electrical engineers and contractors and 
municipal electricity supply stations of the kingdom. Some useful 
tables are also given. 


E.P.8. Small Storage Batteries.—Mr. J. W. Barnard notifies 
us that the increased demand for E. P. S. small storage batteries has 
necessitated his taking additional premises at No. 6, Great Win- 
chester-street, London, E C., where he will have increased facilities 
for keeping an adequate stock ready at all times for immediate 
delivery. | | 

Exports of Blectrical Apparatus and Material.—Thefollowin 
liet gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from July 4 to 
July 10, with the ports of destination: 

Africa —Alexandris, £51; Cape Town, £297; Durban, £575; East 
London, £207; Port Elizabeth, £329. Argentina — Buenos Ayres, £95. 
Australusia—Christchurch, £44 ; Melbourne, £770 (including £408 tele- 
graph cable); Sydney, £461.  Belgium—Ostend, £11. British Guiana— 
Demerara, £150 (telegraph material) Ceylon—Colombo, £35 (telegraph 
material.  Chili--Valparaiso, £50. China—Shanghai, £167 (including 
£126 telegraph material). Denmark—Copenhagen, £478 (telegraph wire). 
Germany—Hamburg, £320 (telegraph material). Holland—Amsterdam, 
£51. Hong Kong, £5. India—Bombay, £68 ; Calcutta, £706 ; Madras, 
£14. Japan—Hiogo, £1,466 ; Yokohama, £449. Malta, £66. Russia— 
Libau, £10; St. Petersburg, £250. Siam—Bangkok, £180. Sweden 
Gothenburg, £25 ; Stockholm, £225 (telegraph material) Total £7,356, 
against £18,854 in the corresponding week last year (July 5 to July 11). 


PATENT RECORD. 


ла аы 


The following list of Applications for Patents and Specifications published 
has been compiled. for this journal by Messrs. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Maris 
may be obtained, 


APPLICATIONS FOR PATENTS. 


М№оте. — The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When comꝑlete speci- 
fication accompanies application, an asterisk is affixed. 

April 25, 1900. 
7,757. A. TRIBELHORN. London. Improvements in anl relating to arc 
amps. 
7,755. R. THompson and J. DuxrHv. London. Coupling for electric 
or other wires. 
7,159. L. Paver and J. pe KutscHera. London. Improvements in 
electrically-operated submarine working devices.* 
7,768. E. W. JusavER. London. An improved negative accumulator 
electrode.* 
7,777. G. Marcosi and Marconi’s WIRELESS TELEGRAPH Co. (LrTD.). 
London. Improvements in apparatus for wireless telegraphy. 
7,781. С. G. Ковгмѕзох. London. Improvements in apparatus for wire- 
less telegraphy.* 
7,182. C. G. Ropinsox. London. Transmitting and receiving switch for 
wirele:s telegraphy.* 
April 27, 1900. 
7,784, О. Davis. London. Improved system of distribution and col. 
lection of current for electric traction. 
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7,792. H. C. Lonaspon and S. Dag. Keighley. Improvements in 
electrically-operated brakes for centrifugal drying machines or 


hydro- extractors. | 
7,795. Н. W. CALDERBANK. Manchester. Improvements in electric 
light fittings. 


7,805. J. К. Gnrinprop. Rochdale. Method of and apparatus for 


utili ng or converting wind force or pressure into electrical energy 
or work. 
7,807. G. W. Hott and A. J. НААМ. Birmingham. Improvements iu 
and relating to electrical switches and electrical accessories 
generally. 
О. RrEBENSAHN. London. Improvements in and connected with 
electric incandescent lamps.* 
7,861. J. Brown. ' London. Improvements in or relating to electrical 
reciprocating apparatus. | 
April 28, 1900. | 
J. LxNDER VOX and T. S. M. Wyatt. Monmouthshire. A direct- 
acting magnetic brake electric arc lamp. . 
E. H. TYLER and А. G. HawsaRD. London. 
surface contact, systems of electric traction. 


7,851. 


7,881. 


7,897. Improvementa in 


7,981. W. H. Beck. London: Improvements in electrical safety fuse 
apparatus. (H. Privat, Germany.). : 
April 30, 1900. 
7,957. C. A. ALLISON. London. Improvements in coin-controlled X-ray 
apparatus. (F. Neugebauer and F. Distelhorst, United States.) 
7.979. A. J. Воот. London. Improvements in portable electric lights. 


(E. R. Gill, United States.) 


SPECIFICATIONS PUBLISHED. 
па Specifications can now be obtained at the uniform price of 


1899. 

PARKINSON. Magnetic separating machines for extracting iron and 
steel particles from borings and turnings of brass and copper and 

other non-magnetic metsls, also from charcoal and earths. 

SCHAFER, RENZ and LirPorp. Receiving apparatus for so-called 
Hertzian waves for transforming same into perceptible signs, 

1 & GoRHAM. Method of adapting candelabra for the electric 
igbt. 

Wise (Buckingham). Method of and means for preventing 
electric sparking at contacts in circuit, including electro-magnet 
coils or other соз or conductors in which a self-inductive or 
sperking capacity exista. 

MOUTERDE. Electric accumulators. 

BritisH THOMsON-Hovuston Со. (Lrp.) (Cox). Electric maximum 
demand indicators. 

Нетг-Ррга. Manufacture of insulating material for electric cables 
and the like.. | 

9,981. JosgPH and EHRENREICH. 

machines by electricity. 

10,081. Levy. Electrical resistances. 

10,133. British THomson-Hovuston Co. (Ltp.) (Potter). 

control for electrically- propelled vehicles. 


5,975. 


6,002. 
7,776. 
8,904. 


9,134. 
9,245. 


9,811. 


Means for driving sewing and other 


Systems of 


10,501. RouTLEDGE. Overhead systems for electrical transmission of 
energy.. 

10,468. AITKEN. Party telephone line system: 

10,556. AccLEs. Electrical contact devices for explosion engines fired by 
electricity. 

11,244. BLuMENBERG. Compounds for battery solutions. 

11,446. Hzgvr-Di4. Electric cables. 

11,695. CALLENDRR'8 CABLE X Construction Co. (LTD.) and CALLENDER. 


Apparatus for connecting branch circuits to electric mains. 
11,845. British THowsox-HovsroN Co. (Lrp.) (Union Elektricitits- 
Gesellschaft and Zani) Devices for starting electric induction 
motors. 
. Pool. Electrical brush-holders. 
11,985, Smita. Attachments for collectors in electric tramways with 
slotted conduits, | 
11,984. SurrH. Poles for supporting overhead wires in electric tramways. 
Rankin (Ludington). Machine for filling cases or packets with 
cigarettes or the like. | 
12,274. OPPENHEIMER (Actien-Gesellechaft, Mix & Genest). 
generators. 
12,420. Braun. Wireless telegraphy. 
12,667. JouNsoN (firm of Hartmann & Braun). 
electrical tubular conductors. | 
HERTEL. Method and means for increasing the conductivity of 
carbon to be used in electric cells and dynaino-electric generators 
- and motors. i | 
12,874. APPLEGARTH. Glass globes, screens, covers or the like for electrical 
incandescence and other lampe, and in means for manufacturing 
the same. 
13,074. ScHoor. Apparatus for electrolysis. 
13,105. Janpus Arc Lamp & Exgctric Co. (LTD.) and Joxgs, Electric 
arc lampe : 
. Rosg and Hatt. Construction or arrangement of appliances for 
underground or conduit traction by electricity. 
. SODERLUND and EkvaLr. Apparatus for supporting pendent 
globes applicable to the globes bf enclosed arc lamps. 
15,255. GEHRE. Apparatus for periodically producing electric current by 
wind power. 
. SMITH. Means of lessening the danger attendant upon the 
employment of overhead conductors iu electric tramways. 
SINCLAIR and Aitken, Telephone exchange systems, 


Magneto- 


Earthed coverings or 


COMPANIES’ MEETINGS AND. REPORTS. 


Electric Construction Co. (Ltd.). 


The seventh annual general meeting of this Company took place 
yesterday under the presidency of Mr. James W. BARCLAT (deputy 
chairman of the Company) in the unavoidable absence of Sir Daniel 
Cooper, Bart., G.C.M.G. 

The SECRETARY (Mr. James Gray) having read the notice convening 
the meeting, 

The CHAIRMAN said : Gentlemen, the accounta and report require few 
remarks of mine to recommend them for your adoption. The results on 
the whole are very similar to those of Jast year. The general outcome is 
that we have to deal with a profit of £21,729. 1e. 9d., and this we propose 
to do by paying the fixed preferential dividend and distributing 6 per cent. 
to the ordinary shareholders, carrying the balance of £4,777. 1s. 9d. to 
the credit of next year’s profit and loss account. The cost of maintaining 
the works, renewing and upholding the plant, adequate provision for bal 
debts, and other liabilities, and adding £5,000 to the general depreciation 
account, come all out of profits as usual. You will observe that for the 
past seven years we have applied £33,000 of our profits in reducing the 


. capital account, while the works, I am sure, have now more capacity for 


earning dividends than ever before. The figures io the profit and loss 
account are very much the same as last year. The expenditure has always 
a tendency to grow, and it ia our business to limit the increase to what 
is necessary for maintaining due efficiency. The balance-sheet shows the 
expenditure, so far, on the extensions. Of the additions to plant and 
furniture during the year, £5,798 has been for additional tools in the old 
worke, and the balance of £9,785 is made up by payments to account of 
plant for the extensions. If explanations respecting any other accounts are 
required, I sball be happy to give them. At our last general meeting you 
were informed tbat we had contracted for additions to our workshops, 
including, of course, plant to equip them, which costs a good deal more than 
the buildings. The structure of the additional shops has been finished, and 
is now being filled with tools and appliances of the latest improved 
description for facilitating the outturn of work and for reducing the amount 
of hand labour in the process of construction. When the shops are 
finished I do not hesitate to say they will be in every respect the best 
in the United Kingdom for manufacturing large electrical machines. 
During the last seven years the size of the machines we are required to 
produce has very largely increased, but while it is unsafe to predict the 
developments which may take place in electrical machinery, practical 
considerations lead to the conclusion that the limit of size bas nearly been 
ascertained, and we are of opinion that our works will be able to cope with 
the largest machines that will be demanded. As mentioned in the report, 
we have, during tbe past year, successfully completed the equipment of 
the City and South London Railway extensions with plant and appliances 
of exclusively Britiah manufacture. This seems to be a sufficient answer 
to those who assert that British manufacturers cannot produce the best 
machinery for electric traction. The system adopted on the City aud 
South London Railway to meet the condition of distributing power over 
a considerable length of line from one generating station has not been 
burrowed from the United States, and it was indeed, I believe, prophesied 
by some of our Traneatlantic competitors that tbe eystem would 
prove а failure, but those prophets seem to bave forgotten that the 
Electric Construction Corporation equipped tbe Liverpool Overhead 
Electric Railway before there were any overhead electric railways 
in America. We bave never failed in any work we have undertaken yet. 
These facts should encourage British corporations to have more 
confidence in their own countrymen and not accept implicitly the 
assertions of interested rivals You have no doubt also observed 
in our report with much satisfaction that the relations between 
the Board and employés of all classes are thoroughly harmonious. 
While anxious to do our best for our shareholders we do not forget the 
intereets of those on whose cordial co-operation so much of our success 
depends. Confidence between employers and employed is a plant of slow 
growth, but we believe that seven years’ experience has taught our 
employes that their Directors have their interests also at heart, and, ia 
consequence, а feeling of esprit de corps has grown up, and each man 
feels an individual interest in, and is proud of, his connection with the 
Company. As to the future, we are full of orders, so much indeed that 
we are pressing forward the completion of our new shops to enable us to 
execute them without undue delay. The prices at which we are booking 
orders give promise of fair profit, although we may, of course, complain 
that competition dves not allow us the profits we would like, and that we 
think we ought to have, but our new extensions will after a time give us an 
increased output larger than the proportion of increased standing charges 
they involve, and the saving thus effected will probably be divided between 
ourselves and customers. Gentlemen, I think you will recognise that your 
Directors are endeavouring to keep abreast of the times, and I have no 
doubt that the skill and capacity of our establishment will give us 
results at least as good as our neighbours. On the whole, then, I 
believe that our position in the manufacturing world is becoming more 
and more firmly established, and that we may regard the future with 
confidence. In illustration of what the Board are doing and the spirit in 
which tbey manage the works, I may tell you that we have sent to Paris 
at a moderate expense some 20 or 30 of our leading men in order that 
they may see in the exhibition there what is being done in the electric 
machinery world abroad. This will give them an opportunity of 
comparing what we turn out with what is produced on the Continent. 
Our insular position, perbaps, induces us to believe that in the 
Midlands they turn out a good deal better machinery tban is made 
in any other part of the world. І аш inclined to believe that the expe; 
rience which these men will have in Paris will open their eyes to the keen 
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competition we have to meet from our competitors abroad not only in 
regard to manufacture, but also in regard to prices. Our manager, 
Mr. Blackburn, assures us that he thinks the company will get very good 
value for their expenditure in having sent these men to Paris. I now move 
tbe adoption of the report and accounts. 

Sir HENRY C. MANCE, C.I.E., seconded the motion. 

In answer to Colonel BUTTANSHAW, 

The CHAIRMAN stated that the Madras Electric Tramways came into 
the Company's hands in the course of business. The company which 
employed this Company to carry out the contract was unable to complete 
it, and the property passed into the hands of trustees for the debenture 
holders. The Tramways Company bad ample opportunity of retaking 
poesession, but the directors of that company lost the confidence of their 
shareholders in Madras, and the undertaking, therefore, passed into 
the hands of this Company. The price of these tramways: per mile 
was, perhaps, less than half the cost of any other electric tramway in 
the world. The Directors believed that the traffic, which was steadily 
developing, would yield a profitable return to the Company. At the 
same time they would not lose an opportunity of passing the concern over 
to some other parties, because it was not in this Company’s line of business. 

Dr. DRYSDALE inquired whether there were any orders for electric 
tramways in this country. . . 

The CHAIRMAN replied that the Company made a large amount of 
generating plant for tramways, but they did not make the tramway cars, 
which formed a separate part of the husinesa. The Company had their 
fair share of tbe construction of the heavy machinery. | 

The motion was carried unanimously. 

Sir Daniel Cooper and Sir James Pender were re-elected directors, and 
the retiring auditore were re-appointed. A cordial vote of thanks to the 
Chairman and Directora terminated the proceedings. 


City of London Electric Lighting Oo. (Ltd.). 


At an extraordinary general meeting of this company, held on Wednesday, 
a resolution authorising the directors to borrow any sum) not exceeding in 
the whole £400,000 in excess of the amount of the debenture stock of the 
company outstanding and the premium payable thereon on redemption was 
approved, ` | 

The chair was taken by Sir Davip L. SALOMONS, who reviewed the recent 
history of the company, and explained that tbe present issue was 
necessitated by the large amount of capital ezpenditure involved in theexten- 
sion of the company’s business. He said that it was absolutely essential 
that more capital should be found to pay off ontstanding liabilities on 
capital account, and to provide for their increasing business, otherwise the 
company could not continue ite operations With regard to the position 
of the shares on the market, the chairman said that, notwithstanding the 
course of recent events, the company had a good property ; but the 
directors recognised the present position of the market, and that it was 
not possible to issue their remaining 10,000 £10 shares at par. As they 
could not issue them at a discount, they had sought another form 
of raising the neceseary money, and recommended the shareholders 
to increase the borrowing powers of the board in the manner suggested in 
theresolution. In reply to &n amendment that the question of raising 
additional moneys should be postponed for a fortnight, the chairman 
said that by the end of the year a large sum of money would be required 
to meet liabilities accruing. They were under Parliamentary obligation to 
supply electric current, and if they were to fail, or if their contractors came 
forward and they could not pay them, the position of the company would 
be a serious one. The whole point was that their business had expanded. The 
unfair treatment they had received on the part of the Corporation of the 
City of London had no doubt seriously affected the value of their shares. 
That was not the fault of the directors. They had fought tooth and nail 
and were still fighting to get a just recognition of their rights. They were 
face to face with serious competition and it was their duty, and it was 
necessary, that they should get their new works puehed forward. Не 
asked the shareholders to have confidence in the directora and 
leave it to them to raise the money in the best way poassible. 
All the directors required was to Le in a position to pay existing 
liabilities aud to meet all actual requirements for continuing the 
eupply of current next winter. They had asked for a sum which 
would keep them going for some time. Every year they had some- 
thing like 60,000 extra lamps to provide for. In fact, since the issue of 
their last circular a few days ago, 5,000 further lamps bad been applied for. 
This meant continuous capital expenditure, and he took it that the pcint 
to be insured was that the capital should be expended in a manner that 
would eventually bring them an adequate return as far as ordinary man 
could forsee. | | 

Мг. G. HERRING said the money was not required to settle up past 
matters. It was required because the business was expanding, and there 
was, consequently, no necessity for any doleful talking. He would point 
out that their original idea was to provide for a total of 550,000 8 c.p. 
lights, whereas they had now connected 483,000, and applications for a 
further 5,251. They could not continue to make provision for this large 
number of connections without capital expenditure. 

The amendment was negatived and the original resolution agreed to. 

A SHAREHOLDER asked if any information could be given as to the 
position of the litigation now going on between the company and the City 
of London Corporation. 

The CHAIRMAN said, strictly, such a question was not in order, but 
he would point to the fact that they had a judgment in their favour by 
Mr. Justice Farwell). The City authorities bad, however, appealed and 
that was just how the niatter stood. The appeal would not be heard until 
the autumn, he expected. 

A vote of thanks to the chairman and directors terminated the 
proceedings 


Electrical Power Storage Co. (Ltd.). 


The eleventh ordinary general meeting of this Company was held 
yesterday (Thursday), Mr. J. Invina COURTENAY presiding. 

The SECRETARY (Mr. David Smitb) having read the notice convening 
the meeting, 

The CHAIRMAN said : You will see from the report, that after paying 
debenture interest and adding about £1,250 to our reserve and contingent 
funds—which now amount to the substantial sum of £13,000—a balance 
of £4,620. 16e. 1d. remains available for distribution. Out of this sum tbe 
Directors recommend a similar dividend to that which has been paid for 
the last seven years—namely, 5 per cent. —which will absorb £4,362. 8a. 5d., 
leaving £258. 7s. ed. to be carried forward. The new buildings sre 
now being utilised to their full extent, and indeed so much has 
the business increased that even these additions are found hardly 
sufficient, As stated in the report, the development of the business 
has necessitated the introduction of further working capital, and 
a call of £1 per share has been made during the year on 3,132 
ordinary shares, on which only £3 per share had been previously paid. 
The works are in good condition, and the increase in their capacity has 
resulted in considerable economies in production. The average price 
which we paid for our staple article = lind during the financial year under 
review was 22 per cent. in excess of that paid in the previous year. I 
may add that the persistent rise in the prices of raw materials has necessi- 
tated our adding a further b per cent to our list prices for manufactured 
goods. This increase came into force on the 1st of the present 
month. The rise in prices of raw materials is a condition which at the 
present time has to be faced by nearly every commercial manufacturing 
company and firm. There has been no falling off in the severe com- 
petition which exists in the storage battery industry. We think, 
therefore, that we have reason to be satisfied with the result of the year's 
trading, especially when it is remembered that, besides increasing our 
reserves, aa already mentioned, we have thoroughly maintained the buildings, 
plant, and tools of the Company at a cost of £1,646. 68. 5d., and have writt 
off £748. 3s. 9d. for depreciation, both of which sums have been provided ou 
of the year's revenue. I intimated at the last meeting the intention of the 
Directors to send an exhibit to the Paris Exhibition. This hae been done, 
and though the exbibit is not a large one, we have endeavoured to make it 
as effective as possible. We hope thus to direct special attention to the 
Company's traction types of cells, and, as a oonsequence, to increase our 
market for these goods, The cost of this exhibit bas also been debited 
to the revenue of the year. The special type of battery which we 
have introduced for power and tramway stations bas proved a 
great success. The battery, which we installed now two years 
ago in Liverpool for the first experimental tramway line of the 
Corporation, bas proved ғо eatisfactory that durirg the present 
year we have obtained contracts for six additional batteries for 
use in various parts of the city in connection with the different tramway 
routes. These contracts were obtained by us at a figure in excess of that 
quoted by our competitors, owing to the satisfactory working of 
the first battery installed. A battery of a similar type bas been 
installed for tbe Bradford Corporation during the present year, and 
we have also obtained an order from them for a duplicate battery, in 
addition to which, amongst many others, we have installed batteries 
for the Corporations of Birkenhead, Bury St. Edmunds, Doncaster, 
Gloucester, and Wigan, the Metropolitan Electric Supply Co., and the 
Royal Mint. The works were never busier than they are at present, and 
among the more important contracts which we bave now in hand are two 
large batteries for the Liverpool Overhead Railway ; also batteries for 
the Corporations or Urban District Councils of Barnes, Birkenhead, 
Doncaster, Horsham, Ilford, Motherwell, Rotherham, and Waleall. 
As you are no doubt aware, since the last meeting, the London Electrical 
Cab Со. has ceased operations, and has been put into the hands of a 
receiver for the debenture holders. This is unfortunate in the interests 
of electric traction, but I can state emphatically that the non-success of 
the cab company was in no way due to any failure of the Faure-King 
batteries to do their stipulated work, and resulted from causes entirely 
unconnected with the accumulators. I am glad to say, however, that I have 
been informed that arrangements are now in progress by which electrical 
broughams, fitted with the lateat improvements and E.P.S. batteries, will 
shortly be available in London. I cannot conclude without referring to 
the death of our esteemed colleague, Mr. Frank King, and paying a tribute 
to the work carried out by him 1 the many years he was manager of 
the Company. To his organising ability, and his skill as an electrical 
engineer, eapecially in connection with accumulators, I consider the Com- 
pany ia large measure owes its present prosperous condition. He bas left 
an impress of his energy and industry on the accumulator business gene- 
rally, which I feel certain will preserve his memory for many years to come, 
In some respects the year just closed has been an anxious one for the 
Directors and the staff, but I trust that with the return of peace, prices 
will settle somewhat. Electric lighting and traction are being taken up 
all over the country on an ever-increasing scale, and as accumulators are 
now recognised as an essential element for economical working I think the 
future of the Company looks bright. I now move the adoption of the 
report and accounts. 

The resolution was carried unanimously. 

Mr. F. Green was re-elected a director, and the auditors having been re- 
appointed, a vote of thanks to the Chairman and Directors terminated the 
proceedings. | 


Eastern Telegraph Со. (Ltd.) 


The report of the directors of this company for the half-year ended 
March 3150 states that the revenue for the period amounted to 
£543,683. 188. 2d., from which are deducted £128,072. ls. 4d. for 
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ordinary expenses and £27,939. 17a. 9d. for expenditure relating to 


repairs and renewals of cables, &c. After providing £6,075. 7a. ld. for 
depreciation of spare cable and £7,794. £s. ld. for income tax, there 
remains £575,802. 63. 11d., to which із added £33,660. 3s. Ad. brought 
forward, making £407,462. 10s. 3d. From this there has been paid: 
Interest on mortgage debenture stock, £27,590. 16e. ld.: dividends on 
preference stock, £30,946. 163. 8d. ; interim dividend of 1} per cent. on 
ordinary stock, £50,000; leaving £298,924. 17a. 6d., out of which the 
directora have placed £10,000 to reserve for maintenance ships, £5,000 to 
reserve in connection with removal of head office, £2,009 to reserve fund 
for insurance of gools in transit, and £150,000 to general reserve. The 
directors now recommend a final dividend on the ordinary stock for the 
year ended March 31st of 1} рег cent. and a bonus of 2 рег cent., amounting 
together to £130,000, payable 19th instaut, tax free, and making, with the 
tliree previous paymenta on account, a total distribution of 7 per cent. for 
the year. The balance of £1,924. 17s. 6d. is to be carried forward. The 
revenue includes £26,036. 10s. dividends for the half-year on the company’s 
shares in other telegraph companies. 

The section of cable between Ascension and St. Vincent was completed 
on Feb. 22nd, providing, with the existing lines of the Western Telegraph Uo. 
and this company, a third route to the Cape. Landing rights having 
now been granted, arrangements have been made for improving this route 
by laying a direct cable between St. Vincent and Porthcurnow, Cornwall, 
via Madeira. 

Au agreement has been concluded between the Eastern Extension Tele- 
graph Co. and the Governments of South Australia, Western Australia 
and Tasmania for establishing, in conjunction with this company, direct 
cables between South Africa and Australia, via the islands of Mauritius, 
Rodrigues and Cocos to Perth, with an extension to Adelaide. The section 
between Durban and Mauritius will be laid by this company. lt has also 
been arranged to lay a cable between Ascension and Sierra Leone under a 
subsidy from Her Majesty's Government. The order for the whole of these 
cables has been given, and they are in the process of manufacture, 

In connection with these important extensions the ta iff between the 
Colonies of South and Western Australia and Tasmania and Europe was 
reduced from 48. 9d. to 43. per word on May lst, with proportionate 
reductions for Government and press telegrams. The agreement with the 
above Australasian Colonies also provides for future reductions under 
certain conditions to a minimum of 2з. 6d. per word. There will also be 
substantial reductions in the tariff between the contracting Colonies and 
South Africa when the new cables between Durban and Perth are completed, 

The company’s new cable-repairing steamer ''John Pender" has been 
completed and placed in commission. 

The company has subscribed £500 to the Mansion House Fund for the 
City Imperial Volunteers, £500 to the Indian Famine Relief Fund, and 
£500 to the Transvaal War Fund. 


ee 


EDMUNDSON'8 ELECTRICITY CORPORATION (LTD.)—A meeting of 
this company was held on Friday last. The chairman (Mr. John R. 
Wigham, J.P.) said: The profit for the year has been £17,260, against 
£11,267 last year. During the year the capital has been increased to 
£200,000, the full amount at present authorised. There has been also a 
further is:ue of debentures, making the total £75,000. A large item of 
£121,000, sundry debtors and advances to subsidiary companies, appears 
among our assets. The advance to sub-idiary companies, which forms a 
large proportion of this item, represents money spent in connection with 
our various companies, in exchange for which we are entitled to get shares 
or debentures. There is another large item—investmenta at cost, 
£111,000. This represents shares and debentures in our various companies, 
taken at actual cost. The directora recommed a dividend of 6 per cent. on 
the ordiuary and on the deferred shares, to write £5,000 off goodwill, and 
to carry forward £4,152. The progress which our various stations have 
been making duriog the year іе, in nearly every case, beyond our expecta- 
tions. This rapid increase has necessitated large extensions, and most of 
our work during the past year has been in the direction of such extensions, 
only a few new works having been commenced. We have, however, been 
able to secure powers for Grantham, Stamford, Twickenham, Bishop 
Auckland, Weybridge, aud Redruth, and have practically secured a 
concession for an electric tramway between Redruth and Camborne, which 
will be worked in connection with their Redruth electricity station. 
Additional capital is required to meet our extending business, and it is 
proposed that the capital of the company be increased from £200,000 to 
£400,000, and that £100,000 be issued at once, as 6 per cent. preference 
capital. The directors’ report was a:lopt:d, and resolutions approving the 
increase of capital afterwards approved. 


GREENWOOD & BATLEY LTD. The annual meeting was hell on 
Tuesday. The chairman (Mr. Arthur Greenwood) moved the adoption 
of the report an abstract of which appeared in our last issue). Не 
expressed regret that the results of the year's working were not more 
favourable. Their business was a special one, and success was dependent 
upon its various branches being fully occupied. Their general engineering 
tool trade had been well employed. Other departments had not, however, 
been fully occupied. They had tried to find not only new markets, but 
new manufactures to offer in thee markets, and considered that the 
electrical branch was that to which they must now look to make up the 
loss of work in other departinents, This branch was making sound and 
steady progress, and had increased усаг by year. He felt that to this 
branch they must look for their future success, both in obtaining order. 
and in realising profits. At the last плесни he spoke ot the De Laval 
steun turbine, in which the company had taken a birge interest, and he 
was glad te report а successful devcloprient of this branch. Dividends at 
the rate of 7 per cent. per unnnn on the preterence and of 25 per cent. on 
the ordinary shares were declared, 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 

ANTI-COLLISION ALARM TELEGRAPH CO. (LTD.).— This company was 
registered on June 28, with a capital of £1,500, in £1 shares, to adopt an 
agreement with Thomas Bell, and to acquire and develop any inventions, 
patents, &c. The subscribers are A. W. Higgs, R. White, I. Bridge 
(engineer) C. Geddes (engineer), C. J. Copeland (consulting engineer), 
G. A. Harradon, and J. Taylor (engineer). 

DOE PORTABLE ELECTRIC LIGHT ABD POWER SYNDICATE (LTD) 
This company was registered on July 3, with a capital of £40,000, in £1 
shares, to a quire certain inventions relating to galvanic batteries, to enter 
into an agreement with a company of the same name, and to on the 
business of electrical engineers, electricians, suppliers of electric light aod 
power, &c. 

IMPROVED ELECTRIC GLOW LAMP СО. (LTD.)—This company was 
registered on July 2, with a capital of £40,000, in £1 shares, to acquirethe 
business carried on |у а company of the same name, and to carry on the 
business of electrical and general engineers, electro-platers, lamp and 
electrical plant and fittings manufacturers, &c. The first directors are, 
F. L. Gardner, F. H. Bowman, H. N. Tennant and, A. Gaskeil. 


MIDDLESEX AND HERTFORD ELECTRIC LIGHTING & POWER CO. (LTD. 
— This compeny was registered on June 30, with a capital of £100, in £1 
ehares, to carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity for light, power and other purposes, &с. 
The subscribers are, D. J. Robertson, V. B. D. Cooper ‘civil and electric 
engineer), Lieut. F. H. E. Shipton, R N., M. N. Ridley (civil engineer, 
F. O. Smith, M. R. C. S., C. Crawshaw, and A. Toch. 


NEW GENERAL TRACTION CO. (LTD.) — According to the annual return 
to May 30 the capital із £370,000, in 59,000 preference and 21.00 
ordinary shares of £5 each, all of which have been taken up. £5 per share 
has been called up and paid on the preference shares. The ordinary shares 
are considered as fully paid. 

ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.)— The annual return 
to May 9 gives the capital as £200,000, in £1 shares, 171,504 of which have 
been taken up. £l per share has heen called up and paid on seven share: 
and £17149} is considered as paid on the remainder. 

WEST COAST OP AMERICA TELEGRAPH CO. (LTD.)—The annual геішго 
to May 22 has been filed. The capital is £132,520, in 53,008 shares of 
£2. 108. each, 45,008 of which have been taken up. £2. 10s. has been 
called up on each of eight shares. £112,500 is considered as paid on 
45,000 shares. 

WESTERN TELEGRAPH CO. (LTD.)—The annual return to May 23 bas 
been filed. The capital is £2,500,000, in 252,000 shares of £10 each, 
207,930 of which have been taken up. £10 has been called up and paid on 
each of 130,000 shares, and 77,930 shares are considered as fully paid. 

WYCOMBE BOROUGH ELECTRIC LIGHT & POWER CO. (LTD.)—The 
annual return to May 9 gives the capital as £30,000, in 6,000 shares of £5 
each, 2,020 of which have been taken up. 


CITY NOTES. 


0 
MEMORANDA.— Bank rate 5 рег cent. (since June 14,1900). Price of silver 
28 hd. per oz. (July 12). Consols (2? per cent.) 991—993 for money, 
99 `s —99 ,'; for account ; 23 percent. 98} —99} (July 12). Stock Exchange 
Settling Day: Consola Aug. 2; Stocks and Shares Continuation Days, 
July 25 and Aug. 13; Ticket Days, July 26and Aug. 14; Pay Day, July 27; 
Mining Share Carry-over Days, July 24 and Aug. 11. 


W. H. ALLEN, SON & CO. (LTD.) — The business of the well known engineer- 
ing firm of Messre. W. H. Allen, Son & Co., Queen's Engineering Works 
Bedford, has been converted into a limited liability company. Particulars 
of the registration were given iu our last issue (p. 424), but the title 
of the company was incorrectly given as W. H. Allen & Sons (Ltd.) The 
correct title ia as above. 

BROMLEY (KENT) ELECTRIC LIGHT & POWER OO. (LTD.) —An extra- 
ordinary meetiog was held last week authorising the incresse of the capital 
of the company to £50,000. 

CALCUTTA TRAMWAYS CO. (LTD.) — Tbe report of the directors for the 
year ended Dec. 31 states that the contract for the electrical equipment 
of the lines has been concluded with Messrs. Dick, Kerr & Co. for 
а sum not to exceed £170,000, to include the whole of the electrical 
requirements, but not the buildings. The subscriptions to the issue 
of £250,000 44 per cent. debenture stock offered for public subscription 
on March 26 last were satisfactory, and the company is now in posses- 
sion of ample funds for its prexent needs. Since active measures have 
been taken for the conversion oí the lines to electric traction numerous 
applications have been made for extensions in various directions, and 
these applications are receiving careful consideration. 

CAPE ELECTRIC TRAMWAYS (LTD.)—An interim dividend of 5 per cent! 
tax free, lias been declared. 

CROMPTON & CO. (LTD. -A dividend at the rate of 9 per cent. per 
annum for the half-year (tax free) will be proposed at the forthcomirs 
general meeting of this company, making, with the interim paid ш 
January, 74 per cent. for the year. £12,000 is added to reserve. 

DIRECT UNITED STATES CABLE CO. (LTD.)—A final dividend of 5: 
per share and a bonua of 2s. per share both tax free) is recommended 
payable 31st inst., making, with the three interim dividends already paid! 
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а total distribution of 34 per cent. for the year to June 30. £10,000 is 
placed to reserve and about £3,700 carried forward, The transfer books 
wil be closed from 10th to 24th inst. inclusive. 

GLOBE TELEGRAPH & TRUST CO. (LTD.) — The financial papers announce 
that the directors of this company have declared a dividend of 4з. 6d. per 
share on the ordinary shares, making, with previous distributions, 5] per 
cent. for the year. 


NATIONAL TELEPHONE CO.— The tranefer books of the preference and 
ordinary shares will be closed from 16th to 26th inst. inclusive, preparatory 


TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LTD.)—The 
transfer books of this company will be closed from 9th to 17th inst. 
тоша preparatory to the payment of an interim dividend of 12s. per 
share 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)—Subscriptions were 
this week invited for 25,561 £5 5 per cent. cumulative preference shares 
at par (balance of 40, 000 shares) to provide capital for putting the 
company's cables at Buenos Ayres underground. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


to the payment of dividend for the half-year to June 30. | Week E | No. | AGGREGATE. 
ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.) - The directora Line. , ended 8 or Dec. LUN Ino. 
have declared an interim dividend on the preference shares at the rate of < | Amount or Deo. 
7 per cent. per annum, and on the ordinary shares at the rate of 10 per A isd ——— | 5 
cent. per annum for the half-year ended June 30. The share transfer books | |. 1900 £ £ £ £ 
are closed from July 18 to Aug. 1 inclusive. The amount of electricity | “Birmingham Tramways. July 7 4, 549 515 26 114,810 + 6,756 
sold during the quarter ended Midsummer, 1900, is returned at 1,035,927 | Blackpool tion... , 5 822 | + 255 14 8,140 + 1,757 
units, estimated to produce £18,474, against 817,642 units, which pro- | tBlackpooland Fleetwood „ 7 | 801'- a 1 801 - 247 
duced £14,751, for the corresponding period of last year. : . өө ө 8 47 | "at "da 6.892 | i 427 
, , ; : ord ` Corporation... + + 
SOCIETE ANONYME BELGE D'ELECTRICITE.—This company has just Brisbane Trams | M: 23 1.7 3 20 37. 31 1 { 
been formed to take over the Brussels branch of the Allgemeine | « n eee May 25 1.705 f 596 | 2: * 10,490 
ick ica елык г E Bristol Trams & Carriage July 6 3, 222 | + 50 1 3,222 + 68 
ektricitäts Gesellschaft of Berlin. Buenos Ayres & Belgrano June 10 2,166 + 25 52113 + 4,566 
SOUTH STAFFORDSHIRE TRAMWAYS CO. (LTD.)—A dividend of 28. 54. | City & South London Ry. July 8 1,447 | + 410 1 1,447 + 40 
рег share on the preference shares has been declared. roe Elec. Trams... „ 5 | 526 M 87 27 10,074 + 1,145 
STOCK EXCHANGE NOTICES.—The Stock Exchange committee has | Ротег Corporation „ 7 112 10 1 2868 + 262 
ordered the provisional certificates for £100,000 5 per cent. second Dublin United y- „ 6 3.150 + 344 1 3.150 + 344 
debenture stock of the Edison & Swan United. Electric Light Co. (Ltd.) to Dublin 5 n 6 847 30 1 3847 50 
be quoted in the Official List. Application has been made to the committee *Glaseow Corporation eur a 7|9409|. 198 à | 
to appoint a special settling day in and to grant a quotation to the further Hull Co sl ny . „ 7 1312 n: Ие” 
issue of £125,000 34 per cent. mortgage debenture stock of the Metropolitan Li Tas aton June 30 7340 m 398 2⁵ 188, 741 4 22.879 
Electric Supply Co. (Ltd.), and to allow 20,000 £10 fully-paid 7 per cent. Liv 1 Ovechead Riv. July 9 1,687 J 148 1 1 687 ＋ 148 
cumulative preference shares (Nos. 1 to 20. ,000) of the British Aluminium “Shei PT wave y vuy 8 218 ＋ 1.003 27 55.526 4 18.255 
Co. (Ltd.) to be quoted in the Official List. The latter is a renewed South Staff. rar 5 » , +1, бш. 
application. E * — — 2 ` — 
Pl * Partly 3 t Agai at 8 days last year. 
9 
F COMPANIES SHARE E 
' AMOUNT pem PREVIOUS Price | RATE PER Е | Busmxss Done — 
ERI or Drivi- NAME. Wzxk'sPmicg | Wednesday, Окхт. | DivipxNp Duz, DuniNGo WEEK 
j SHARE, | DEND. : mE JULY 1. July 11. YIELDED. Enptne Ји 11, 
| | 
| | 
TELEGRAPHS. | 
| 2 в.а. | | Highest Lowest 
8110,900 | | 100 4%  |*African Direct Telegraph 4% Mort. Deb. (red.) ...... | 99 10 | 9) 103 817 8 | January and July...... y өгө 
25, 000 10 vas Amazon Telegraph. eene оробо сое eee | z - see | June and December ...| — | өөө 
£119,700 100 57 Do. 5 per Cent, Debentures ........................ | 85 90 85 90 51l 1 | sod ose е 
£822,720| Btock 16/0 | Anglo. American. . .. . . . . . ee ooo e eee oo eoe teo ete ooo e eet aepo ces | 60 83 60 63 5 17 O | Feb., May, Aug., Nov. 6) T 
£3,088,640| Stock 80/0 Do. PORTUM, ² ůUA—2— ˙—ò̃—ùꝓ̃ ANL 1131 1143 1133 1114 5 5 9 )x m пи | liti 
23,088,640 | Stock | 27/0 Do, ooo 122 13} 124 13 10 7 9 * x 1212 зи 
$13,333,300 8100 811 Commercial Cable Capital Stock ................. — 165 175 165 176 | 411 5 | Jan., Apr., July, Oct. s.s T 
£1,589,496 | Stock 45 |* Do. 4 per Cent. Debenture Stock ........ aicboce ac | lot 103 lol 103 317 0 $e 26 10 1 102 
16,000 10 6/0 | Cuba Submarine Ordinary . бодоо санай свабодна 6} 7} 6} 7h | 10 0 0 | February and August 74 nee 
6,000 10 10/0 Do. Preference 10 per Cent. 15] 164 154 165 618 | e» * soo ace 
12,931 | 5 2/0 | Direct Spanish Ordinary — ....6....ssscceessecece eene 4 5 4 5 | 4 0 0 | April and Ootober. - ee 
6,000 | 6 5/0 | Do. 10 per Cent. Camı ilative Preference - ese ee | 9 10 н 10 156 00 | > 15 - өөө 
£30,000 50 437 Do. 4k por Cent. Dobentures ....................... | 1007 1047 100% 104% 4 6 7 | January and July...... oes - 
60,710 20 3/0 | Direct United States Cable eee ess een e egg T | 11 12 114 12 5 16 8 | Jan., Apr., July, Oct. . — 
£111,000 100 44% | Direct West India Cable 44% Rag. Dab. (red.) 9) 102 9) 19? 4 8 0 | Juneand December ... 10 } — 
£4,000,000 | Stock 5% Nestefa Orly. OPET A T T E INA ene yas 143 153 143 153 412 5 | Jan., Apr., July, Oot. 1614 148 
41,828,888 Stock 357 Do. 35 per Cent. Preference Stock. 97 109 97 102 31) 3 | * * 9 1 ^ 
£1, 4482, — Stock 47 * Do. 4 per Cent. Mort. Deb, Stock Gens | 110 113 111 116 | 8 9 0 | May and November... ses ns 
200, 10 6/6 Eastern Extension l 14 161 li} 15} 411 10 | Jan., Apr., July, Ost. | 15 14} 
£320,000 | Stock 4% Do. 4 per Cent. Dabenture Stock 112 117 n2 117. 3 9 2 | February and August | - ae 
£300,000 | 100 4% Eastern and S. African 4% Mort. Dab., 1999.. 10) 103 109 103 813 5 | Febraary and August | - | eo 
£200,000 | 25 47 Do. 4 per Cant. Mauritius Sub. Dabs. (red.) «| 109% 1037 1002 103% 317 8 May and Novembar ...| er өөө 
180,227 10 2/6 Globe Telegraph and True «гезе. 11} 11] 11} 115 | 4 9 4 | Jan. Apr., July, Oot. | 11, Dy 
180,042 | 10 3/0 Do. 6 рег Cent. Preference ...... ..... .... EPAR 15 153 15 15i 818 8 | - $e 151 | БАР 
150,000 | 10 5/0 Great Northern of Copenhagen . 32 34 32 31 313 6 | January and July ..... $e T 
d | 100 44% | Halifax & Bsrmuda C able 4h Ist Mort. Dao. (red. ү; 93 lol 93 101 4 9 1 June and December ...| 
А | 25 37/6 eee . 53 57 52 56 | 4 9 З | May and November өө -7 
£100,000 | 100 6% | London Platino-Brazilian 6 per Cent. Debs., 1804 . 105 108 105 103 v DUES | March and Soptember ove | eee 
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E er £100 Cart 67 1 . N S РАР a y^ 155 T | 4 12 ;- | ^ IN " ы 126 5 
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£179,947 | D>. 6 par Cant, D3bontuco Stock (re 3l. * 104 107 104 107 413 6 os = 


Stcok | 5% |" 
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* | Buann. | DEXD. Jury 4. July 11. | Tron. T unn Jouy 11. 
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79,900 6 8/0 | Westminster Eleotrio Supply Ordinary ... . 13 13 18 5 8 4 | Marchand September 11; 1134 
ELECTRIC UFACTURING &o. COMPANIES. | 
125,000 1 714. | Aron Electricity Meter 6 per Cent. Oum. Pref. aln i . è 8 0 0 | Marchand September 8 - 
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17,189, 5 2/93 Do. paid) 005200»00950:00900 000000950.00 00599290900 3} 4 3} 4 613 4 90 50 * 
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41257100 ко 5/11 — a Helo ыу on ron Ora (ay p spi) U 5 "Mo d 0 0 | Half.yearly. a it 
5 Bdm 0 rporat on ly desi t 6 0 е y 100000 +00 00.00 s ie. 
112,100 2 1/23 Blectric Construction Oo. ‘(Limited e 2 31 5 6 8 | January and Jaly...... 214 » 
25,000 2 2/9 Do. A жы Cent. Cumulative reference ‘hve " 8 34 8 33 4 0 0 July ... . .. D ii 
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2300, 000 100 4% Do. 4 per Cent. lat Mor Mortgage Dab. (red.) . 10 10; 10) 103 317 6 iod and September —.. a 
87,350 12 24/0" | Telegraph Construction ahd Maintenance ·...........] 35 3) 35 8! 412 4 | Maroh aad Jus. 80 vis 
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70,000 ‚1 on . Do. 6 per Cent. Prof... otosi ‘ 70 i 24 0 0 в · 92 < ad 
80,000 10 1/3 | Kidderminster & District B. Late сп зу Pret 93 10 19 10 417 6 | May and November... sa өө 
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NOTES. 
| 5 

Мове than usual interest attaches to the statement of the 


Marquis of TwXEDDALE at yesterday's meeting of the stock- 


. holders of the Eastern Telegraph Co. His graphic résumé of 


the progress of the company since the amalgamation in 1872 
showed the uniformly comprehensive grasp of the telegraphic 
situation by the directorate. Without resulting in undue 


profits, the policy maintained has enabled the stock- 


holders to reap a moderate reward for their confidence. 
No small measure of the success of the Eastern and 
associated Telegraph Companies is due to the personality of the 
chairman, the Marquis of TWEEDDALE, who has been associated 


with submarine telegraphy for over 80 years, and the announce- 


ment of his resignation must have come almost ag a shock. 
The full report, which appears on another page, gives his 
lordship’s reasons for this step, and it only remains to be said 
that all acquainted with the noble Marquis will be gratified 
that, by his retention of seat on the Board of Directors, his 
connection with submarine telegraphy has not been wholly 


. severed. It says much for Sir Joun Wore Barry that, after 


only & short association with the directorate, he. should 
have been unanimously selected to succeed the Marquis of 
TWEEDDALE 88 chairman of this great ш: 

— 

Tue action of light on magnetism is the natural corollary 
of the action of magnetism on light, as disclosed in the 
Faraday and Zeeman effects. But converse Faraday or Zeeman 
effects have not yet been obtained, and the only experiments 
hitherto described which show some influence of light upon 
magnetisation are those of BDòWELIL. These were made in 
1889. He brought iron bars into a peculiarly sensitive state 
by heating, magnetising, and demagnetising them in such a 
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electricity works? 


Prick NrxPENCE i post, 
Abroad, 8d., or 16 conte, or Ste., r Yad. 


manner that their susceptibility in one direction was greater 
than their susceptibility in the opposite direction. He then 
found that their magnetisation in a magnetic field was facili- 


| tated by the action of light, and also their demagnetisatior 


on the cessation of the field. But the same effects werc 
produced by mechanical action, and it is doubtful whether 
we have here the case of a pure action of light at all. 
We have certainly not to deal with any magnetic 
action such as would. follow from the electromagnetic 
theory of light. In the current number of the American 
Journal of Science, however, Mr. J. H. Harr announces that he 
has obtained a distinct effect of light on the demagnetisation 
of thin iron films deposited upon glass by a cathode discharge. 
These, as we know, are extremely difficult to demagnetise or 
reverse. Light polarised in a plane containing the magnetic 
axis had, however, a strongly demagnetising effect, and light 
polarised in a direction normal to it & distinctly feebler effect. 
— | 
Ат the recent convention of the Municipal Electrical Asso- 

ciation, during one of the discussions, the question was debated 
as to the suitability of the gas engine as а means for pioneer- 
ing electricity supply in areas of small or moderately large 
size. The question was raised in Mr. Vesey Brown’s Paper 
on Electricity Supply for Small Towns, the author recom- 
mending local authorities who own gasworks ‘to lay down a 
network of distributing mains and instal a gas engine plant 
to the extent of, probably, 150 kilowatts as a pioneer under- 
taking, and, if the demand requires, then to put up a steam 
generating station.” This recommendation was dissented from 
totally by Mr. Boor, of Tunbridge Wells, who considered gas- 
engine stations a failure, and partially by Mr. ColLIxds Визнор, 
of Wigan, whose experience at the Leyton gas-driven 
electricity station, he said, had taught him that a station of 
this type should only be erected where the demand was not 
only initially small but was likely to remain small. At 
Leyton, steam plant has been adopted for the larger works 
necessitated by the increased demand for current. The 
practice at Belfast has been in a similar direction. Coat- 


bridge long ago exchanged its gas engines for steam plant; 


while out of its many vicissitudes Morecambe has also 
emerged with & steam-driven station. Can any good, then, 
be said for the gas engine us the mainstay of any small 
—— 

Some years ago, when the praotice of using gas engines 
was newer and less understood than at present, we pub- 
lished а series of descriptions of the few stations of this 


D 


468 


type then in existence (see The Electrician, Vol. XXXV.) 
Although at that time the gas-driven station was under a 
depressing cloud, chiefly owing to the ill-luck with gas plant 
at Morecambe and Coatbridge, we were able to produce 
evidence fully supporting the view we expressed, that the 
gas-engine station was not essentially a failure. In each and 
every case the want of success arose from contingencies 
which had a purely local character. There appeared 
nothing whatever to condemn the gas-driven station as 
an engineering mistake or a financial failure; and 
besides accounting in every instance for the individual 
failures, we were able to point to actual examples of really 
successful gas-driven electricity works. The admirably 
equipped station belonging to the Midland Railway Co., which 
supplies current for lighting the railway stations and yards 

| at Leicester, was one of the instances cited; and the 
uniformly successful career of this station since that date is 
further proof of the correctness of our conclusions. Indeed, 
it is not possible for any competent engineer to go carefully 
into this question without being greatly impressed with 
the numerous advantages gas-driving possesses over steam- 
driving in certain combinations of circumstances which are 
of by no means rare occurrence. Mr. Vesey Brown is cer- 
tainly justified in pressing its claims upon the attention of 
local authorities who are the owners of gasworks. It is 
probable that it may also safely be recommended to local 
authorities who do not own and supply gas; for one of the 
cheapest methods of running a gas-driven station, where the 
necessary fuel can be obtained at a moderate price, is to use 
the Dowson gas generator. 
| — 
Тнк question that is uppermost in our mind at present, 
however, is not the practicability of running a gas-driven 
station, but the local conditions which justify this practice. 
Is the gas-driven station, in fact, only to be used where the 
demand for electricity must always be within the somewhat 
narrow limits of good gas-station practice; or, may not the 
gas engine be used as the thin edge of the wedge "—the 
pioneer, in small beginnings, of great things to come? 
In other words, does it pay to lay down gas engines first, and 
later, when the load has grown large, to replace these with 
steam plant? Opinions differ, but we are disposed to believe 
that in many cases it would pay to do so. It is contended, in 
opposition to this view, that the replacement of gas plant by 
steam plant would overload the capital account of the works. 
This ignores the fact that there is always a ready market for 
second-hand gas plant that has been well cared for ; moreover, 
in steam-driven stations, where very small beginnings are 
made, the steam plant is often too small in size to be of real 
use when the works require to be greatly extended. In either 
case, therefore, a certain amount of plant usually must be got rid 
of. But the chief recommendation of the gas engine over the 
steam engine, for small pioneer work, is the simplicity and com- 
parative insignificance of the experiment, Little capital is risked 
in putting down a gas engine and dynamo on the gas works, 
or on any cheap convenient site; much more elaborate, how- 
ever, and costly is the experiment of erecting a steam-engine 
station. Moreover, on the almost toy scale of pioneer work 
in villages and small towns the works costs with gas- driving 
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can be kept down to a much lower figure than with a steam 
engine, especially where a storage battery is erected so that 
the station need be run only a few hours daily. 


—— 
Questions of law are continually arising as to the relative 

rights of the Post Office, National Telephone Co., and local 

authorities as telephone caterers to the general publio. The 
dispute as to underground wires in the metropolis must be held 

responsible for a great part of the £25,000 referred to in another 
column as having been spent by the National Telephone Co. 
in repairing their wires after the disastrous snowstorm last 
February. At a recent discussion on municipal telephony at 
Huddersfield, in which the Council decided to apply for a 
telephone licence, Ald. CaLvxRT is reported to have said, 
“there could be no doubt that Huddersfield or any other 
municipality would be able to use the National Telephone Co's 
wires in other towns if their messages went over the trunk 
lines," this statement being supported by the town clerk, We 
are by no means certain that the viewsof thesetwo gentlemen are 
correct. The company has a right to charge terminal fees for 
effecting a connection between & trunk wire and one of their 
own subscribers; and if, for instance, the company raised to 
a prohibitive figure the terminal fee charged to callers attached 

to municipal exchanges, at the same time absolving their own 
subscribers from such fees, they would hardly, we think, -be 
exceeding their legal rights. After all, it would be only fair 
that the supporters of a movement which has prevented the 
metropolitan system from being perfected by the use of under- 
ground wires throughout should be made to contribute, if 
only in the form of high terminal fees, to the costly repairs 

inseparable from an overhead system in a large town. 

— . — ͤ ʒdüiü—— ——: 4 


Personal. — Lord Kelvin has been elected Master of the 
Worshipful Company of Clothworkers for the year 1900-1901. 

Institution of Junior Engineers. —A visit will be paid to 
the generating station and depót of the Central London Rail. 
way at Shepherd's Bush, on Friday next, the 27th inst., at 
6 80 p. m. 


Electrical Engineers (R. E.) Volunteers. — Among the 
prisoners of war unconditionally released, and now at Lady- 
smith, are Sappers D. F. Colson, R. Peart, C. E. Landon and 
E. M. Sellon. 


University College, London.— The 1900-1901 session will 
commence on Oct. 2. Some particulars of the course of 
instruction given in electrical and mechanical engineering, 
&c., are given in an advertisement. 

Durham College of Science.—Complete courses in instruc- 
tion are provided at this college for science students. Special 
facilities are offered for the study of applied chemistry, mining 
and all branches of engineering. The course of lectures begin 
on Oct. 8. 

Civil List Pensions.— Among the Civil List pensions granted 
during the year ended June 20, 1900, are the following: 
Mr. C. J. Wollaston (£100), in recognition of his services in 
connection with the introduction of submarine telegraphy ; 
and Mr. R. Tucker (£40), in consideration of his services in 
promoting the study of mathematics. 


Cable Interruptions :— Date of Interruption. 
Latakia Cyprus —— then June 21, 1899 
Cayenne — Pinhieros 4 ã . Oct. 11, 1899 
Tangier — Tarif ã Jan. 3, 1900 
Paramaribo—Cayennnn e eene Feb. 16, 1900 
Ceara—Maranaumm—muᷓꝓ U Feb. 20, 1900 
Pará—Marsnham m mete Mar. 2,1900 
Méle-St. Nioolas—Cap Наібер........................ Mar. 7, 1900 


Central London Railway.—In the description of the exciter 
sets on page 488 of our last issue, it should have been stated 
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that each exciter set consists of a vertical enclosed tandem 
compound engine directly coupled to a multipolar continuous- 
current generator, both engine and génerator being of the 
* Thomson-Houston " standard type. Also, in the first line of 
column 2 of the same page read Thomson-Houston " instead 
of“ Westinghouse.” 

Society of Model Engineers.—The fourth monthly meeting 
of the Liverpool Branch of the Society of Model Engineers 
was held at the Balfour Institute, on July 4th, when a very 
fine collection of models was on view, and Mr. Hastings gave 
an interesting description of the engine of his new model 
torpedo boat. The next meeting will be held in the recreation 
room at the Balfour Institute, Smithdown-road, Liverpool, on 
August lst., at 7:45 p.m., when another exhibition of models 


. will be held, and a general discussion will take place on any 
difficulties experienced by members in connection with their 
work. 


University of Birmingham.—At a meeting of the Council of 
the University of Birmingham on Wednesday, under the 
5 of the Vice-Chancellor, the offer of 25 acres of land 

y Lord Calthorpe and his son as a site for the new scientific 
department which it is proposed to establish, was announced 
by the reading of letters from the Right Hon. J. Chamberlain 
and Lord Calthorpe. Mr. Chamberlain said he sincerely 
trusted that Lord Calthorpe's example would find many 
imitators, and pointed out, as especially worthy of the 
consideration of generous donors, the desirability of estab- 
lishing schools of mining, railway and engineering, metallurgy, 
and technical instruction in pottery and glass manufacture. 
A resolution was then passed expressing the Council’s high 
appreciation of the gift. The chief condition attached to the 
gift is that the University shall pay a share of the cost of 
building a new road, which will be rendered necessary in 
order to facilitate communication with Birmingham. 

Society of Chemical Industry.—The annual general meeting 
of the Society of Chemical Industry took place on Wednesday 
in the lecture theatre of the Royal Institution. Prof. Chandler, 
of New York, who is president for the year, devoted his address 
chiefly to the subject of technical education. The most striking 
feature of the American system of technical education was that 
most of the technical colleges had been founded and were main- 
tained by gifts of money from wealthy citizens In 1899 in that 
country there were 9,784 students pursuing professional courses 
in the schools ofengineering, and 1,487 of these graduated during 
the year, receiving the degree of civil, mechanical, electrical, 
or mining engineer. In his address Prof. Chandler also 
referred to the progress made in electro-chemistry, alluding to 
the methods adopted for the reduction of aluminium in the 
manufacture of carborundum and artificial graphite. Mr. 
J. W. Swan has been elected President of the Society for next 
year, and Glasgow has been chosen as the place for the 
annual general meeting. 

Southport Corporation Tramways.—A system of 6 miles of 
electric tramways was formally opened at Southport on 
Wednesday, the ceremony being followed by a luncheon to 
which the chairman and members of the Tramways committee 
had invited a large number of ladies and gentlemen. The 
lines are chiefly single track and are operated on the overhead 
trolley system, current being supplied by a continuous-current 
generating set, which has been added to the corporation 
On the previous day the lines had been 
inspected by Mr. A. P. Trotter for the Board of Trade, 
and Mr. Trotter expressed his satisfaction with them generally, 
except with regard to some details in the overhead equipment, 
which he directed to be altered, chiefly in the disposition of 
some of the guard wires and anchor wires. Mr. Trotter also 
held an enquiry on behalf of the Board of Trade as to the 
application of the Southport Corporation to borrow £40,000 
for the extension of their tramway system. There was no 
opposition to the proposal, and the evidence obtained at the 
enquiry will be reported to the Board of Trade in the usual 
manner. 


Institution of Electrical Engineers—Students’ Section.—A 
circular-letter has this week been addressed to the students of 
the Institution of Electrical Engineers informing them that 
the Council of the Institution proposes to grant £5 to each of 


20 selected students to assist them to visit the electrical 
exhibits in the Paris Exhibition. Intending candidates must 
fill up and return an application form (issued with the circular) 
before 10 a.m. on Saturday, July 28. In the selection, the 
Council will give preference, other. things being equal, to those 
who being still students of the Institution have either, or both, 
read Papers before the Students’ Section, or been members 
of the committee of that section. The conditions of the grant 
are as follows :— | 

1. The selected student shall spene at least six days in Paris, the visit to 
commence not earlier than Aug. 27. | 

2. He shall write an essay or a Paper on the exhibits in a special section 
allotted to him, and shall send the Paper to the secretary of the Institu- 
tion before Nov. 15, 1900. 

The Paper submitted shall, like all other Papers presented to the Insti- 
tution, become the property of the Institution. If approved by the 
Council it may be read at a meeting of the students’ section, and, if во 
read, will be eligible for the usual Institution premiums offered for such 


Papere. 

Visit of the American Institute of Electrical Engineers to 
England.—Mr. W. G. MeMillan, the Secretary of the Institu- 
tion of Electrical Engineers, is sending out the following 
circular to members :— 

Visit OF AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, Асс. 12 то 14. 

It is expected that many members of the American Institute of Electrical 

Engineers will accept the invitation of this Institution to spend a few days 
in London on their way to our joint meeting in Paris on Aug. 16. 
Arrangements are in progress for: (a.) A trip up the Thames in elec- 
tric launches from a starting point to be [reached by railway, with 
a luncheon at a riverside hotel, on Sunday, Aug. 12. The price of 
tickets will depend upon arrangements now in progress, but will not 
exceed £2. 2s. each, it is hoped that it will be considerably lesa. 
(b.) A Dinner in London on the evening of Monday, Aug. 15. Price of 
tickets about 25s., inclusive of wine. (c.) Visits to works in and around 
London on Monday and Tuesday, Aug. 15 and 14. It is hoped that ladies 
wil accompany members both on the river trip and at the dinner. In 
order that a true British welcome may be given to our guests, the Council 
hopes that a large number of members and of ladies may take part in 
the river trip and in the dinner. Before they can complete arrangements 
it is necessary, however, to know how many to provide for. 
We have also been notified that the subject for discussion 
at the joint meeting of the Institution of Electrical Engineers 
and the American Institute of Electrical Engineers, to be 
held in the American Pavilion in the Paris Exhibition on the 
morning of Thursday, Aug. 15, is: “The Relative 
Advantages of Alternate and Continuous Current for a General 
Supply of Electricity, Especially with Regard to Interference 
with Other Interests." We understand it is specially desired 
to discuss how far interference with other undertakings, 
rather than ordinary commercial and industrial conditions, 
will come to be & determining factor in the selection between 
continuous and alternating currents. 


The Northampton Institute.—A prospectus just received 
discloses a new departure at this technical institute. 
Engineering day courses are to be instituted, divided into 
three departments—viz., mechanical engineering, electrical 
engineering, and horological engineering. In each of these 
departments the work consists of lectures, exercise classes, 
laboratory work, and drawing office and workshop practice, 
and each department is divided into two sections, fairly 
elementary and more advanced. Thus in the mechanical 
department the aim is to give all-round training in the funda- 
mental principles of modern mechanical engineering practice, 
and in the second part of the course special attention is to be 
devoted to the design and application ofautomaticmachinery. In 
the electrical engineering department the first part ofthe course 
will train students in the ordinary work of electric lighting and 
power distribution, whereas in the more advanced course 
special attention will be devoted to electric traction and 
electro-chemistry.. In the horological engineering a larger 
proportion of time than in the other departments will be given 
to workshop practice, and the students will be specially 
trained in the details of automatic tools. The courses are 
intended for students who desire a good technical training 
either before or after their apprenticeship in an engineering 
works, and also as a preparatory to higher technical instruction. 
The entrance examination will be held on September 26th and 
27th, the results being made known on September 29th. The 
session will open on October Ist. Dr. R. M. Walmsley, the 
principal, will be pleased to give further information to 
intending students. 
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THE PARIS EXHIBITION.—I. 


. (BY OUR SPECIAL CORRESPONDENT.) 


* 


Electricity plays undoubtedly the most important part in the 
Paris Exhibition of 1900; and this would be the case even 
without the large display of electrical apparatus and machinery 
on view from all countries. The exhibition is lighted by 
electricity ; electric power is freely supplied to all exhibitors 
who desire it for motive power; the inclined elevators, the 
moving platform and the railways, which convey visitors from 
one part of the exhibition to another, are all electrically 
driven ; and the great attraction оѓ the evening is the 
electrical illumination of the grounds, the façades of some of 
the buildings and the “ Porte Monumentale,” the outline of 
the Eiffel tower, and the Chateau d'Eau " with its fountains. 
This last item, the illuminations, is by no means unimportant, 


see яз 


The account of the individual exhibits (and, in fact, the whole 
of these articles more or less) must be regarded as nothing but 
notes, for it would be obviously impossible, for reasons of 
space, even if it were likely to be of general interest, to enter 
minutely into every detail or to mention by name eve 
exhibit and every exhibitor. 
Fig. 1 is a map showing the general arrangement of the 
exhibition, and how the various sections are di It 
omits, however, the section at Vincennes which is by itself at 
a distance of 5 or 6 miles from the Champ de Mars 
and includes railway and tramway material and rolling stock, 
automobiles and plant for manufacturing and utilising 
acetylene gas. The electrically-driven moving platform 
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Fic. 1.—MaP or Paris EXHIBITION, SHOWING MOVING PLATFORM AND RAILWAYS, POSITION OF THE VARIOUS SECTIONS AND DISTRIBUTION OF 
SYSTEMS OF ELECTRIC SUPPLY. 


and is one of the finest features of the exhibition. It is no 
mere vulgar blaze of light, nor is it a combination of 
praiseworthy individual efforts, each made without regard 
to harmony or contrast; the whole is carried out on an 
enormous scale, and at the same time so artistically that the 
result surpasses in beauty anything of its kind ever attempted 
before. It is useless to try to give an idea of this work 
of art by stating the number of lamps employed or by photo- 
graphic records, for it is one of those things that must be 
seen to be appreciated at its full value. 

It will be as well to commence this series of articles with 
an indication of the configuration of the exhibition, and the 
positions of those portions of greatest interest to the electrical 
engineer. Then will follow descriptions of the supply 
system of the exhibition, and an enumeration of the 
prominent features of the various systems of transportation. 


and the third-rail electric railway run round what may be 
termed the inner boundary of the exhibition. They both 
follow the same route, but run in inverse directions. 
Figs. 2 and 8 are views taken at different parts of the moving 
platform, the latter also giving a good view of the third-rail 
railway and an idea of the architectural beauties of the Italian 
pavilion in the Rue des Nations. A technical description of 
the platform will follow in & future article. For the present it 
will suffice to point out that it is in reality a combination of 
three platforms, clearly seen in Fig. 2. The part on the 
extreme left is stationary, that next to it is moving 
along at a speed corresponding to a slow walking pace, 
and the wider platform on the right moves at about twice 
the speed of the intermediate one. Access to the plat- 
form is obtained in some cases by an ordinary stairway, in 
others by an “ inclined elevator ’’—that is to say, a kind of 
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marrow moving carpet, inclined at a fairly wide angle 
+o the horizontal. Several examples of these elevators 
аге to be seen in different parts of the exhibition. An under- 


— 


ground electric railway, which is to be permanent and to serve 
ultimately as an extension of the Western Railway of France 
to that part of Paris on the left bank of the Seine, at present 
runs only from the station in the Champs de Mars to the 
It is 


Invalides station at the other end of the exhibition. 


Fic. 3.—EXHIBITION RAILWAY AND MOvINd PLATFORM. 


marked by a chain-dotted line in the map. A steam railway 
forming a branch line from the ** Ceinture" railway runs to 
the same Champs de Mars station, and there is also railway 
communication with the intermediate station by the Pont 
de l'Alma from the St. Lazare railway station. The moving 
platform and the two electric railways obtain their current 
from a substation in the exhibition, the generating station 
being at Moulineaux 8 miles lower down the Seine. 

The boundaries of the exhibition itself are indicated in the 
map by a dotted line. Just as in 1889, the main portion of the 
exhibition is in the Champs de Mars, in the middle of which is 
the Eiffel tower (which has for the occasion changed its dull 
red tint for a festive golden or gingerbread colour), and it is 
in this part that the electricity section is located. The Fine 
Arts section in the neighbourhood of the Champs Elysées and 
the Place de la Concorde, the various treasures on the 
Esplanade des Invalides, the already famous Rue des Nations 
in which are the ‘pavilions of the foreign powers,” the 
lively Rue des Paris, in which those attending the Palais des 
Congrès in the daytime will seek a less intellectual if equally 
interesting entertainment in the evening, the fine military 
and naval exhibition on the bank of the Seine opposite 
to Old Paris, and a picturesque solution of the Eastern 
question in the gardens of the Trocadero, all these must be 
visited ; but it is only the electrical features of the exhibition 
that can be dealt with in these articles. 

The front of the Palais de l'Electricité, shown in Fig. 6, is 
imposing, with the fine Cháteau d'Eau, or water castle, in the 
centre. Although the two buildings are the work of different 
architects (M. Hénard and M. Paulin), they are in perfect 
harmony. The Chateau d'Eau may be described as Louis XV. 
style, and is rather heavier in its lines than the electricity 
building. It forms a series of basins, out of which cascades 


of water fall, and, from the miniature lake below, its foun- 


tains throw up jets of water to meet the floods pouring down. 
from above. Unfortunately, the whole of this water display 
is not always offered to the public in the daytime; but at night, 
when the cascades and fountains are illuminated in constantly 
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changing colours, the effect is magnificent. The lace-like | being either by doors under the galleries facing the Cháteau 
facade of the Palais de l'Eleetricité is well represented in our | d'Eau on either side, when one first reaches a low dark corner 
illustration. At night-time it is picked out with electric lamps, | of the large hall, beneath the gallery, or else at the top of an 
and then, ag well asin the daytime, is one of the most pleasing ' incline leading round the Cháteau, giving access to the gallery 
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Fic. 4.—GnRouND PLAN OF THE ELECTRICAL AND MECHANICAL ENGINEERING SECTION. 


pieces of architecture in the exhibition. The Chateau d'Eauis | at a part where no immediate view is afforded of the fine 
surmounted by an allegorical figure representing ‘‘ Humanity | collection of machinery beneath. From other parts of the 
conducted by Progress advancing towards the Future and | gallery, however, an excellent idea of the ensemble of the heavier 
treading underfoot Routine and Hatred,” and on the highest | electrical machinery can be obtained, for in this building the 
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Fic. 5.— PLAN OF QALLER Y. 


point of the electricity building is symbolised the genius of | machinery generating current for the light and power service 
electricity standing erect in a car and brandishing the torch | of the exhibition is situated, as well as that which is merely 
of 95 «е intended as an exhibit. On the gallery are the objects 

gs. 4 and 5 show the electrical and mechanical engineer- | of a lighter and less bulky nature. The general arrangement 
ing sections within this palace. The entrance is disappointing, | on the ground floor is that the French machines are to the 
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left of the building, entering from the Chateau d'Eau (that is 
to the right hand in Figs. 5 and 6), and the British, German, 
Swiss, and Belgian machines to the right. The boilers are in 
two houses by themselves behind the electricity building. An 
** overflow" collection of German machinery, gathered around a 
huge 4,000 m.r. three-phase fly-wheel alternator, is held in a 
building marked Allemagne Annexe” to the extreme left 
in Figs. 4 and 5. The United States occupies rather an 


the Austrian, Hungarian, [telian, Russian, Swedish and 
Dutch machines. 

The nearest entrances to the electricity section are those 
in the Avénue de la Motte Picquet, and near the ends of the 
Avénues de Suffren and de la Bourdonnais, but the visitor 
should not fail, on one occasion at least, to enter the 
exhibition by the Trocadero, in order to enjoy the magnificent 
coup d'œil of the whole of the Champ de Mars, with the 


Fic. 6.—FRONT oF THE PALAIS DE L'ELECTRICITÉ AND THE CHATEAU D'EAU. 


unfavourable position in the centre of the main building, over- 
shadowed by the gallery and immediately behind the Chateau 
d'Eau, but it is also represented by machines of American 
design in the French section ; and in proximity to the United 
States exhibits in the centre and back of the ground floor are 


Chateau d'Eau and the Palais d’Electricité in the background, 
the various smaller palaces to the right and left, and the 
gardens in the centre dominated by the huge but not 
ungraceful shape of the Eiffel tower. The next article will 
deal with the light and power supply within the exhibition. 


THE WORKS OF THE ST. HELENS CABLE CO. 


The St. Helens Cable Co. is a development of the old- 
established St. Helens firm of wire drawers, W. J. Glover & Co., 
the new name having been adopted on the establishment of a 
factory for electrical cables and wires in Warrington. The new 
works at Warrington are those which will be of greater interest 
to our electrical engineering readers, as it is there that the 
copper wire and cable manufactured at St. Helens is converted 
into cable for electrical purposes. We will therefore com- 
mence our article with a description of these works, and 
follow this description with & brief account of the processes 
carried on at the wire-drawing works, although of course 
ihese should by right come first in order when relating the 
history of an electric cable. 

The works at Warrington cover an area of 10,000 sq. yds. 
and are contained mainly in a large two-floor building. They 
are situated on the banks of the Mersey and adjoining the 
Warrington station of the London and North-Western Rail- 
way, and it is intended shortly to add a siding within the works 
themselves. Two hundred and seventy hands are employed, 
and almost all classes of cable are made there—paper, vulcan- 
ised bitumen, and indiarubber being employed as insulating 
materials, and the two latter compounds being manufactured 
from the raw material at the works. It is of interest to note 
that the works now occupied were at one time a rubber factory, 
but that all the old machinery has been swept away and 
has given place to new, the re-equipment of the works having 


been effected in six months, It was commenced last summer, 
and by January the company had already commenced the manu- 
factureof insulated cable. Although inoperationonly six months, 
the works, we are informed, are working nearly at their full 
output and many of the machines are running on day and night 
shift. The firm's specialities include a lead-covered impreg- 
nated paper cable, claimed to be non-hygroscopic; a 
vulcanised rubber cable, in which the first layer of pure 
indiarubber is not applied in the usual way by lapping pure 
rubber strip, but in a novel manner (which the firm bae 
requested us not to divulge in the present article); and an 
insulating matting formed of alternate layers of vulcanised 
indiarubber and impregnated paper, the last product being 
tested to 40,000 volts. 

Starting from the manager’s office on the first floor, above 
the general offices, we first come to the large and well- 
arranged braiding shop, illustrated in Fig. 1. Here are 120 
braiding machines of the well-known fast-speed American type, 
placed in three rows. This class of braiding machine although 
running fast and making a braiding of good texture, will take 
bobbins of a fairly large size, so that one girl can attend to a 
maximum of eight machines. In the adjoining shop on the first 
floor are two disused pure rubber lapping machines and a set of 


five vertical stranding machines for the light wires up to 7/16 


which are not stranded at the St. Helens works. In the 
same shop are two spreading machines for spreading the 
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insulating material on “proof” tape. One of these is | on the opposite side of the account miust be set the fact that 
interesting in that a steam jacketed drum replaces the register the cotton supplied in this way by the cotton manufacturer 
of steam pipes for drying and heating the cloth upon which ' costs a fraction of а penny more per pound. All these 


Fic. 1.—Brarpinc SHoP on First FLOOR. 


machines are served by girls; the machines on the ground 
floor, on the other hand, being mostly for a heavier class 


the compound is spread. A fourth shop on this floor (Fig. 2) 
of work, require as & rule male attendants. 


contains longitudinal rubber-covering machines and some 
taping machines for cables up to a certain size, and here also 


Fic, 2.— PART or RUBBER-COVERING DEPARTMENT (First FLOOR), 


On our way down we pass a well-provisioned dry store for 


is the winding bench where the spools are wound for the 
braiding machines. The cotton is wound from larger spools | indiarubber, in which the raw material is kept before use. 
Six “ washing machines” and four ‘ mixers” first attract 


not from skeins, this economising both time and space, while 
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attention at the foot of the stairs. In the former the pure ‘rollers which wrap it round thé conductorand cutit sharply, the 
rubber is scrubbed and dried, and in the latter it is mixed | freshly-cut rubber on the two sides cohering along a longitu- 
With the so-called“ pigment to convert it into the com- dinal seam, which disappears on vulcanisation. Close to the 
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Fic. 5.—LaRGE TAPING MACHINE AND VERTICAL PAPER-CovERING MACHINES. 


rubber-making machinery is a press for making rubber-canvas 
* insertion," the alternate layers of rubber and canvas being 
formed into a solid whole under pressure. | 


pound rubber-” suitable for vuloanising. . This mass is then 
rolled out into thin sheetsby'steam-heated callenders, after which 
it is ready for being cut into strips for the rubber-covering 


Fic, 4.—RUBBER-PREPARING, DYNAMO-WIRE COVERING, 
AND VERTICAL TAPING MACHINES, ` | 


machines. The latter, some of which are on theground floor and | The largest machine in this shop is a taping machine (seen 
others above, as already mentioned, are of the so-called longi- in Fig. 8) with seven quadruple taping heads, one of which 
tudinal pattern, in which the rubber strip is passed over ridged | had been removed at the time of our visit. This machine will, 
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therefore, lay on 28 laps of tape in one operation if required. 
We noted that in this machine, as well as in the large serving 
machine which we shall refer to presently, the cast-iron 


6 miles of dynamo wire (опе mile on eanh pair ef iepping 
heads) per diem. 


In the second shop on the ground floor ere six large 
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Fic, 5.—Brruukx, LgAD-CovERING AND VULCANISING DEPARTMENT, SHOWING ONE OF 
THE VULCANISERS IN THE FOREGROUND. 


standards supporting the bearings in which the heads revolve ‘braiding machines for heavier cable, two lead presses, 
were merely bolted to the cement floor of the shop, and had | impregnating tanks for paper cable, a large serving machine, 
not any bed plate. In this shop are also some vertical taping ! a Narre stranding machine, some vertical paper-covermg 


Fic. 6.—VIEW IN STRANDING AND SERVING SHOP, SHOWING TRIPLE-TANDEM STRANDING MACHINE, 


machines and a cotton-covering machine for dynamo wires 
seen in Fig. 4. The latter, on which six wires can be attended 


machines for telephone wires, horizontal machines for laymg 
to by one girl, will cover with two reverse laps of cotton about 


on vulcanised bitumen, the rubber vulcanisers, and some 
compounding tanks. The lead presses are of the hot type. 
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The cable is guided through a hollow steel point dipping into | chester, several new details are embodied, we understand, so 
a die, between which a clearance is left equal to the desired | that a point and die can be changed (to use the press for a 
thickness of lead covering. Lead in a plastic ог semi-solidified ' cable of different size) in 10 minutes, The lead is melted in 
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Fic, 7.— WiRE-DRAWING SHOP AT THE St. HELENS WORKS. 


state is pressed between the point and die by a vertical | a small gas furnace above the container of the press, and to this 
hydraulie ram. The hauling.off gear for the cable is driven | furnace compressed air is supplied by a compressor driven by 
by an electric motor, so that the attendant standing by the | a motor through single-reduction spur gearing. Immediately 


Fic. 8.—Part oF STRANDING SHOP AT THE St, HELENS WORKS. 


press can regulate the hydraulic pressure with one handle and | behind each press is a horizontal cylindrical iron steam- 
the speed of the haul-off with another close to it. In the | jacketed impregnating tank for paper cables, so arranged that 
design of the press, made by Messrs. P. R. Jackson & Co., of Man- | the cable is fed off directly from the tank to the press, as the 
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drum can revolve on а horizontal spindle within the cylinder. 
While the cables are being impregnated in these tanks before 
lead covering, the drum is also kept revolving to maintain a 
constant circulation of the compound. 

The serving machine is especially interesting. The 
dises on which the spools of yarn are fixed, known as the 
serving heads, are placed one on each side of the standard 
supporting the bearing, and thus the machine is of less length 
than those constructed for the same work according to 
the usual practice hitherto. It has also a new feature 
in & little pump which pumps the hot compound from a 
tank on the floor up through a pipe bent downwards over the 
cable, so that the cable itself drawn merely through a scraping- 
off die and is not itself passed through the compound tank. 
This machine is constructed to take spools of the size and 
shape received from the jute manufacturer. Fig. 5 shows the 
vulcanisers, which are vertical cylindrical tanks in which 
drums containing the rubber cable for vulcanising are put. 
The drums are merely barrels with annular flanges, so that 
two or more can be placed concentrically in the tank at the 
same time. The tank is then closed and dry steam is kept 
circulating through it until the valcanisation is complete. 
Fig. 6 is a large triple-tandem stranding machine, used for 
concentric cables and armouring. It is arranged so that any 
of the three parts can be worked separately, independently of 
the others. 

Several of the machines in all the shops are electrically- 
driven, usually in groups from countershafting, and the works 
are lighted electrically. A 200 n.». single-cylinder engine drives 
the main shafting, to which the shops can be belted instead 
of totheir motors. In addition, there is a 60kw. Lister two-pole 
overtype continuous-current dynamo belted to an Alley & 
Maclellan engine, and a 15kw. Ganz machine which can 
generate continuous or alternating current. From the alter- 
nating-current slip-rings the current is led to a step-u 
transformer in the testing room, where it can be transform 
up to 40,000 volts. The transformers, made by Ganz & Co., 
are in four parts, each transforming up to 10,000 volts, and 
in each air insulation, and not oil insulation, is used between 
the secondary and core and between the secondary and primary. 

For measuring the pressure, a Kelvin volt balance is employed, 
the largest which it has been our privilege to see. It is con- 
structed on the principle usually adopted in the construction 
of this instrument by Messrs. James White, of Glasgow—viz., 
that of a disc attached to the one beam of a balance, and 
attracted by a fixed plate on glass supports. On the other 
side of the fulcrum is a counter-weight and a pointer moving 
over а scale. Two different constants can be obtained by 
changing the weights, so that a range of reading from 5,000 
volts to 100,000 volts is possible. The distance between the 
plates is about 5in. and the lower plate has a diameter of 
about 83in. The diameter of the outer case, to prevent the 
possibility of brush discharge, is about 4ft., and the height of 
the instrument over all is about 5ft. 

The remaining testing room equipment calls for little 
comment. It was satisfactory to note that d’Arsonval gal- 
vanometers are employed instead of the four-coil moving 
magnet instruments which ought to have had their day in 
cable testing rooms at all events. 

At the St Helens works of the St. Helens Cable Co., both 
copper and steel wire is drawn and stranded. These works 
cover more ground than the Warrington works—18,000 
sq. yds.—although they are not so capacious, having no first 
floor. The copper is received from the rolling mills in the 
form of “copper bolts," which are coils of copper rod of 
about jin. diameter. This is submitted to a succession of 
drawings and annealing, being reduced about 15 to 20 per cent. 
in diameter each draft.“ After each annealing the wire is 
placed in a pickling bath to clean off the oxides, the copper 
*' bolt ” also being treated in this way before drawing. 

In the first shop of the main building are the copper 
annealing furnace and the pickling tanks already men- 
tioned. In the next shop is a machine for flattening wire 
for the outer conductors of concentric cables; the wire 
passes between two hard steel rollers, the pressure on 
the wire being regulated by screwing down the upper roller. 
A tinning bath, next to this, consists of an iron bath 
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containing the molten tin, and supported on a brick furnace ; 
the wire is led through the bath, and the superfluous tin is 
scraped off by passing the wire through an iron die. Opposite 
the tinning bath is a ‘‘continuous’’ wire-drawing machine, 
of American design, the wire passing through a succession 
of six dies. 

Next come the galvanising shop and another cleaning house, 
and beyond this the main wire-drawing shop (Fig. 7). Tho 
coil of wire or bolt is placed on a swift and drawn off cold 
through hard steel dies, the adjustment of which by means of 
a hammer and a set of punches to the exact diameter requires 
a considerable amount of skill. 

There are in all 50 wire-drawing blocks, and in the 
stranding shop 14 stranding machines of various sizes. Thess 
are of the usual pattern, designed for quick running. Fig. 8 
shows about half of the shop. The machines, as well as the 
wire-drawing blocks are driven from countershafting beneath 
the floor, and the engine (a 140 н.р. vertical compound with 
trip gear) is in a shed by itself. Its flywheel drives a trans- 
mission shaft through single-reduction spur gearing, the shaft 
passing underground to the main building. 

One hundred and twenty hands are employed at the 
St. Helens works. Mr. W. J. Glover is the managing director 
of the works, and his cousin, Mr. R. B. Glover, manager. To 
the first- mentioned of these gentlemen and to Mr. Heyl-Dia, 
managing director of the Warringtoa works, our thanks are 
due for showing us over the two factories and patiently answer- 
ing numerous questions. Cable із required for electrical work all 
over the country and in the colonies at a greater rate than 
ever, and there is plenty of room in the industry for energetic 
and enterprising works such as the St. Helens Cable Co. We 
wish the new works every success. 


NOTES ON THE MAINTENANCE OF MOTORS ON 
HIRE FROM AN ELECTRICITY WORKS.* 


BY C. A. L. PRUSSMAN, 
(Borough Electrical Engineer, Doncaster.) 


The.principal factor in bringing about the steadily increasing day 
load ot an electricity station is the electric motor, and, as a 
consequence, the amount of information relating to it has increased 
considerably during the last few years, во that much useful and 
interesting data is now available. A large number of Papera and 
articles have been written on it bearing such titles as “ The Preven- 
tion of Sparking,” “The Advantages or 5 of using 
Smooth or Slotted Core Armatures,” The Use of Bi- polar or Multi- 

lar Machines,” and “Carbon versus Copper Brushes.” The result 
is that electric motors are now much more efficient and mechanical 
machines than they were only a short time ago. For instance, the 
life of the motor of to-day is considerally longer than was that 
of the motor of the early days, and the cost of repairs and 
maintenance over a given time is of course proportionately 
less. It has been proved beyond dispute that the electric motor 
is a thoroughly mechanical, etlicient and reliable piece of machinery, 
and capable of adaptation to nearly every class of work in which 
motive power is required. Several of our electricity committees, 
acting on the advice of their electrical engineers, have commen 
to purchase motora, which they are hiring out to customers at fixed 
rentals. The amount of the rental naturally varies in different 
towns, but whatever it may be fixed at, it must of course cover 
maintenance, inspection and depreciation, over and above the amounts 
included for interest, &c. The present Paper is intended to deal 
with the question of motora when owned in E numbers by a 
corporation and let out on hire to consumera. e author would 
not have thought of submitting to the Municipal Electrical Asso- 
ciation a Paper on this subject had it not been for the fact that he 
held the position of assistant electrical engineer to the Bradford 
Corporation, under Mr. A. H. Gibbings, when the hinng-out system 
of motors was adopted in 1896. "The three years during which he 
was connected with the Bradford undertaking and responsible for 
the testing, fixing, and maintaining of a large number of motors, 

ve him somewhat exceptional opportunities for observing the work- 
ing of motors ranging from } в.н.р. to 12 в.н.р, and when working 
under many different conditions. A few notes on the mor 
department therefore, when viewed entirely from practical an 
working conditions as regards maintenance and upkeep, may be of 
some little interest to members of this Association, particularly at 8 
time when many station engineers are seriously considering the 
question of adopting some system of letting motors out on hire. e 


* Paper read before the Municipal Electrical Association, at Huddert 
field, June 21. 7 „ 
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anxiety as to the cost of maintenance of the motors on the part of 
many people would frequently seem to be groundless the motor 
often being blamed when the blame might justly be placed else- 
where. As a matter of fact the motor itself seldom gives trouble 
of any description, provided it is chosen and fixed with due con- 
sideration to the nature of the work it js to perform, and that the 
starting arrangements are satisfactory. "The starting switch is an 
item of vital importance, whose imperfections are often mistaken 
for the misdeeds of the motor. "There are many manufacturers 
who turn out an excellent motor, but reliable starting switches are 
by no means so plenteous. Again, the few manufacturers who have 
a comparatively satisfactory motor-starting switch, standardise it, 
and make no other pattern or form, forgetting, it would scem, that 
if a corporation is to let out motors on hire satisfactorily, the motors 
must be capable of being used for all classes of work, and often it is 
absolutely imperative.that not only the motor, but, what is as 
important from a maintenance point of view, the starter should be 
suitably designed for a given purpose. Probably there are many 
who will disagree with the opinion that standardisation in a depart- 
ment such as that now under discussion can be carried too far, but 
the author thinks that, of all things, starting switches are least 
capable of being standardised. A short reference to some of the 
cases with which the author has had to deal will go far to provethat 
& very considerable proportion of the maintenance charge is due 
not eo much to the motor as to the apparatus and other causes 
external to it. 


In the early days of the Bradford Corporation motor depart- 
ment shunt-wound machines were exclusively used, as it was 
then thought that this type of machine would best suit all 
requirements, and standardisation was considered desirable. Appli- 
cations commenced to come in rapidly. At first it was found 
that the majority of motors were to be used for hoist and 
crane purposes, and hence it was frequently essential that they 
should be operated from any floor of the building in which they 
might be installed. Many of these buildings were six stories high. 
The motors in practically all these instances were fixed in the top 
flat or even in the roof. To ensure thestarting of the machines from 
any floor a forin of starter was employed, consisting essentially of two 
lead plates, falling by gravity into jars containing a dilute solution of 
sulphuric acid. The plates themselves were operated by means of а 
rope or chain carried to the entire height of the building. The speed 
of the plates when descending was regulated by means of a dash-pot, 
containing glycerine, the plunger having an adjustable valve. 
Primarily then the form of starter for all purpcses was above the 
liquid form, and owing to the ease with which it lent itself to 
being operated from any floor, answered for some time admirably. 
One morning, however, the motor department staff was suddenly 
called out. A heavy frost the night before had so altered the 
density of the glycerine that the plates would not descend suffi- 
ciently to reach the short circuiting contacts, the speed of the motors 
falling considerably below what the consumers were accustomed 
to obtain, to say nothing of clouds of steam and acid spray, due 
to the rapid boiling away of the liquid. The dash-pot valves 
were then readjusted, and after a considerable time the whole of 
the complaints were remedied, and the motors were working again 
as merrily as ever. A few days later another similar call was made 
on the motor department. None of the motors would work ! This 
time a sudden atmospheric change sent the thermometer several 
degrees above freezing point. The result was obvious—dash-pot 
Gales wide open, lowered density of the glycerine, rapid short 
circuiting of the resistance, blowing of contractors’ and Corporation 
main fuses, with the usual violent ringing of the telephone bell, and 
calls from enraged consumers. The rapid changes in temperature 
for some weeks caused very great trouble and expense, to say 
nothing of the annoyance to consumers, who promptly argued that 
electric motors were a failure. Experiments were next carried out 
with different oils in the dash-pots, and in many cases where there 
had been trouble with glycerine the substitution of oil cured it, Oil, 
however, had several drawbacks, the most troublesome of which was 


the unpleasant manner it had of dropping out of the dash-pot 


and generally causing a dirty, sticky mess on the working parts 
of the starters. The condition of affairs now arrived at was that 
in some cases the starters had glycerine dash-pots, while in other 
cases oil was used. The oil Tor some time gave little trouble. 
As the winter passed, the glycerine began to behave much more 
systematically, and curiously enough for many weeks little or no 
trouble was experienced from it, whilst the oil began to require 

eater attention. It may be incidentally mentioned before leaving 
iquid startere, that in no single instance was trouble experienced 
with the liquid in the jars freezing, and only a very small percentage 
of jara were broken, either in carriage, fixing or under ordinary 
conditions of use. Generally, however, it was decided that liquid 
dash-pots were not all that could be desired. "The next step was 
the substitution of “air” dash-pots. These were not worked in 
conjunction with liquid for the resistance, as in deciding to abolish 
liquid in the dash-pots it was deemed advisable to endeavour to 
completely leave liquid of any kind out of thestarter. "This decision 


was come to on account of the evaporation of the water, the trouble 
experienced in keeping the liquid the right height and maintaining 
the conductivity constant. The new starters now took the form of 
& movable contact, falling by gravity along a series of contact studs, 
which in turn were connected to iron wire resistances. For some 
time the results obtained were most satisfactory, but a slight sparking 
on the contacts soon com menced to bring about worse troubles than 
ever, and in spite of many types of contacts being tried—among 
which were different forms of adjustable carbon contacts—the results 
were not entirely satisfactory. The author has not seen as yeta 
really reliable form of starting switch for working under the condi- 
tions given above, but when next he has occasion to use a starter for 
this class of work, he will feel much inclined to try the old liquid 
starter, with an air dash-pot, a combination as yet not attempted b 

him. With a more even temperature the starter difficulty lessened, 
and the next trouble to grapple with was the continual blowing o 
Corporation fuses, and all the attendant expenses It will readily 
be seen that a very serious item of expense is introduced into the 
motor department if the inspectors are to spend half their time in 
climbing up and down the stairs of six storey buildings The fuse 
trouble with crane motors for a time became very serious. "The step 
first taken was to fix compounding coils on the existing shunt motors, 
the compound winding being arranged to assist the shunt coils. 
Four motors were first tried, and the number of visits of the motor 
inspector in the cases mentioned were greatly reduced. This wasa 
most marked improvement, and the cost of maintenance of crane and 
hoist motors rapidly fell. In those cases where the load on the 
crane rarely varied and the motors were of such a size as to be well 


‘above their work, compound coils were not fixed, as no very serious 


trouble was experienced such as to warrant the extra expense in 
alterations to the motors, It is interesting to know that in spite of 
the somewhat severe conditions under which these motors were 
working in the early days, practically nothing was spent on the 
maintenance of the machines themselves, either in material or labour. 
In one or two isolated instances the commutators required attention, 
but nothing more than what emery cloth could put right, and such 
instances were distinctly attributable to the defective working of 
the startera. While the author has often heard the statement made 
that series motors give the best results for crane and hoist work, a 
well compounded machine, in his opinion, gives excellent results as 
far as a motor department is concerned, and the production of shunt 
motors, so arranged that compounding coils could be readily and 
easily attached, should they be required, might be worth considera- 
tion on the part of manufacturers. The size of motors used for hoist 
work was found to range 5 from 4 B. H. p. to 6 n. H. P. 

Leaving the question of hoist motors and starters, the next class 
of machines demanding attention was that in which the motors had 
a practically steady load throughtout the day. Cases of this kind 
were numerous, lines of sbafting driving light. machinery, such as 
sewing machines, small lathes, &c. Generally shunt wound motors 
were used except in one or two cases where compound machines 
were employed, the compounding opposing the shunt coils, when a 

articularly steady speed on a constant load was required. Many 
forms of starters were tried, the chief of which were the following : 
1. Movement by means of worm and gear wheel, no automatic 
attachments of any kind бег used. 2. Contact lever moving over 
contacts, and finally when all the resistance cut out, lever held in 
permanent position by small exciting coil, in series with the shunt 
coils of the motor. 3. Automatic overlaid attachment starters. 
Much has been said of late about the advantages to be gained 
by using overload automatic arrangements on motor starters. 
Taking our present example of a constant steady load, the following 
notes of experience obtained in Bradford with the three classes of 
starter named above, may not be uninteresting. 


Using Starter Class 1.—It was found that only about 5 per cent. 
of the visits of the motor inspector were made on account of fuses 
having blown. Absolutely no trouble was experienced with the 
Starter itself, as there is little doubt that a starter of this description 
can be made the simplest and most mechanical of all startera. The 
attention required was found to be less than in any other case. 

Using Class 2.—1t was found that 30 per cent. of the visits of the 
inspector were made on account of fuses having blown owing to too 
rapid operating of the switch, and another 20 per cent. on account 
ofthe exciting coils having either burnt out or being unable for 
various reasons to hold the contact lever in position. "The latter 
defect often necessitated the complete removal of the starter and 
repairs to same. The commutator of the motor required considerable 
attention as compared with that necessary when using starter class 1, 
on account of the repeated heavy short circnits through the arma. 
ture due to the fuses blowing. 

Using Starter Class 3.—It was found that 6 per cent. of the visits 
of the motor inspector were made on account of fuses blowing, and 
another 15 per cent. owing to the automatic starters going wrong. 
Considerable attention was required to commutators. It will there- 
fore be seen that where the motor has a steady constant load without 
repeated stops and starts being ae ie some form of starter which 
cannot be short-circuited too suddenly proves itself most efficient, 
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while overload and automatic starters have introduced troubles 
without effecting any advantage. 


The third pur for which motors have been largely used is the 
driving of circular saws, planing machines, mortar Bills, and com- 
paratively heavy machine tools, &c.—in fact, all those cases where 
a fluctuating load of short duration is required, but where such load 
may for short periods amount to an overload of considerable magni- 
tude. Further, in these cases it is only necessary to start the motor 
from one fixed point. That the question of the etarter has an 
important bearing on the cost of maintaining the motor in a working 
condition will be seen in the following instance. Ina joiners’ and 
builders’ works were installed two 6 n.H.P. motors and one 10 B.H P. 
motor; the two 6 B. H.P. motors were used to drive a circular saw 
and a planing machine respectively, and the 10 B.H.P. motor a 
mortar mill These motors were started by means of starters coming 
under Class 1. The result was moet expensive. A fuse was blown 
nearly every other day. Estimating this to involve five hours 
per week on the part of the inspector, which is well below the 
actual time, and assuming the wages of the inspector to be at the 
rate of 8d. per hour, it gives an expenditure per week of 3s. 4d , and 
to this must be added sundry items such as fuses. It will be 
seen from this that if expenses of this character are going to 
be incurred in many cases an appreciable eum will soon be run 
up against the motor department. The starters were now removed, 
overload starters substituted, and the weekly expenditure fell from 
the above 3s. 4d. to 3d. In nearly every instance the same result 
was obtained, and it is surely evident that, in the face of actual 
resulta, it is not the right policy to adopt one class of starter for all 
purposes, but to judge each case on its merits and instal the 
motor and starter of such a type as to best suit the conditions 
under which they will have to work. By all means let manufac- 
turers standardise so long as they standardise more than one type of 
starter. Again referring to the starters under class 2, in which only 
an underload automatic device is used—in theory this is all very 
well, and should prove of the utmost use, but the author's experience 
with them, when used on the mains of a supply station, which 
does not every now and then shut down, is that they are somewhat 
of a nuisance, and in some cases where the field circuit is acci- 
dentally broken when the motor is running, it will often be found 
that the fuse will blow and the release on the starter will come 
back to its “off” position. The automatic overload starter in 
many cages is of the utmost value, and effects а very considerable 
saving to the motor department. The minimum automatic starter 
has proved to be more troublesome than otherwise if not combined 
with an overload arrangement. Before leaviog the question of 
starters it may be mentioned that a great fault to be found in starters 
generally, and particularly in many of the later types of the auto- 
matic ones, is the very small margin allowed in the resistance wire. 
In many places it was found that long before the motor was running 
up to speed, the starter was acting more as an electric heating 
appliance than a starter, which, while useful in its way, is hardly 
the function for which the starter was installed. The starter of 
to-day is too electrical and not sufficiently mechanical. 


Turning from the troubles caused by the motor startera we come 
to some of the principal difliculties that were experiencel with the 
motors themselves apart from those caused to the motors by defective 
starting apparatus, Motors from 4 h. H. . to 3 B. H.P. were found to 
give more trouble by some 30 per cent. than those ranging from 
4 B. H. P. to 12 B H. r. By more trouble is meant that for every 100 
visits of the inspector to the larger sizes some 130 would have to be 
made tothe smaller; assuming each visit to take 14 hours at 8d. 
per hour, we get £5 for the larger motors as against £6. 10s. 8d. for 
the smaller, the number of motors, of courae, being equal in both 
cases. Looked at in another way there is an expenditure in the main- 
tenance of the small motors of much greater magnitude per £100 of 
capital expenditure than in the larger motors. Motors geared to 
their work by means of spur gearing were found to cost in main- 
tenance practically the same as when belted, there being only a 
difference of 3 per cent. or 4 per cent. in favour of the belted 
machine. Very few armatures of motors of 4 B. H. P. and upwards 
burnt out under ordinary working conditions Exceptions, however, 
are taken to several cases where the faults have been due to defects 
in the design and manufacture, but as the whole of the expenses 
were in all these instances borne by the manufacturers, it would not 
be fair to include them in the maintenance of the motors. With 
small motors up to 3 B. H. P. over 100 per cent. more armatures were 
burnt out than was the case with the large machines, and in several 
instances the cost of rewinding had to be borne by the Corporation, 
as it was quite impossible to assign any reasons for the burn-outs 
other than those due to ordinary wear and tear and depreciation. 
The most exceptional case of armature burn-outs which came under 
the author's notice was that of the armature belonging to a 10 B. . v. 
shunt-wound enclosed motor driving a line of shafting. In this 
instance eight armatures burnt out or rather broke down within 
14 days. The cause was ultimately found out by the manufacturers, 
and it is only fair to add that it was largely due to circumstances 
over which they had practically no cantik The whole of the large 


expense was defrayed by the manufacturers, who did their utmost 
throughout to investigate and remedy this remarkable instance of 
armature trouble. A large number of exactly similar machines had 
been working for weeks in other consumers’ premises without giving 
any trouble whatever. Breaking down of field coils was a very rare 
event, but here again the small motors account for 150 per cent. 
more failures than the large ones When the motor department was 
first commenced open type machines were used, and several shunt 
coils had to be rep on account of external injury which in all 
cases except one were caused by the consumer and replaced at his 
expense. Іп two cases armatures of 6 B. H.. motors were completely 
wrecked, (1) through a consumer letting a spanner fall on the revolv- 
ing armature, and (2) owing to a box catching a brass armature 
guard and so throwing it out of poeition as to cause the sharp corner 
of the guard to catch the armature wires with the result that 
nearly every connection to the commutator was cut. Needless 
to say in both cases the consumer had to defray the expenses of 
repairs. | 

The above remarks show what an enormous advantage the enclosed 
motor has over the open type in view of the great risk there is of 
external injury to thelatter. Apart from this point and the objections 
raised to the open machine by the fire insurance offices, there 1а much 
to be said in its favour. This opinion will doubtless be considered 
antiquated and out of date, but the cost of maintenance of these open 
type motors was found to be less than that of the enclosed, and for 
cool running they certainly are superior to the enclosed motora, many 
of which become merely cooking stoves after a four or five hours’ run 
on full load. While fully believing the enclosed motor is the motor 
of the future, there are nevertheless features about the open type 
machine of a very desirable character, and which are not 
by the enclosed type. 

Commutators and sparking at the bushes were the causes of 
considerable expense, and in a number of instances armatures had to 
be removed and the commutators returned. Defective and inefficient 
brush gear was responsible for a large amount of trouble, augmented 
in some cases by vibration due to poor foundations, screws, nuts, &c., 
becoming loose and, consequently ineffective. The greater part of 
the expense incurred through attention required to commutators 
may be avoided, if suitable and efficient starters are available, and if 
the foundations are of a rigid and solid nature. The passing and 
inspection of motor foundations will be found to play & most impor- 
tant part in the maintenance account. Again and again has it been 
shown that any sort of foundation will not do for motors, and the 
importance of the foundations complying with the Corporation 
requirements cannot be over-estimated. In those cases where the 
Corporations lay the necessary foundations and charge consumers 
with the ex , the vibration difficulty disappears to a great extent, 
together with many of its attendant consequences. "There are 
instances however where it is impossible to completely obviate vibra- 
tion, whatever precautions are taken in laying the foundations. 
There was an instance, which once came under the author's notice, 
where a 12 h. 11. P. motor was fixed in the top room of an exceptionally 
high building, the peculiar shape of the structure of which mate it 
impossible to get a really solid foundation. Work, which required 
very exact setting out, was proceeding in the same room, and the 
vibration of the motor was likely to prove absolutely fatal to 
the adoption of this form of driving. The particular motor 
installed was of a design in which the armature shaft was a 
coneiderable height from the floor. A second motor was tried 
in which the bearings of the armature were much lower than 
in the first machine. The effect on the vibration was most marked, 
80 much so that no inconvenience was experienced from it, and the 
adoption of electric driviog has proved a wonderful advantage to this 
consumer, 

Bearings running hot gave much less trouble thau was to be 
expected, and again the small motors must stand the charge of 
causing considerably more trouble than the larger ones. Asa rule 
the trouble could traced to some definite cause, such as gnt 
getting into the bearing, or the machine not being properly lined up 
to the driven pulley, or damage to the oiling arrangements. Other 
troubles at intervals would show themselves, such as terminal 
screws, &c , working slack. The clamping arrangements for holding 
the brush rocker in position on several occasions became loose, the 
result generally being the blowing of the fuse or the release of the 
overload attachment. Insulating bushes and washers would crack 
or sometimes soften from the heating of the motor, particularly the 
bushes, &c., used on the brush rockersin some types of machines. In one 
case a 10in. pulley bolted on to a flywheel worked loose on the shaft, 
but fortunately it was discovered in time to avert what might have 
been a eerious accident. Generally it was found that very little 
trouble and expense was incurred in keeping the motors in thorough 
working condition, but it should be noted that all motors were 
thoroughly examined and tested at the station on delivery from the 
manufacturera and before sending out to be fixed on consumers 
premises, and these examinations frequently revealed defects of a 
nature hardly to be expected in machines sent out by manufacturers 
of repute, © Motors without terminal screws, terminal screws that 
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would not fit, sweating sockets missing, washers broken, portions of 
brush gear missing, &c. <A practice was always made of carryin 
out an inspection, first for mechanical details, then electricity, an 
finally the motors and starters were tested for efficiency, heating, 
insulation, &c. It was no doubt largely due to this thorough over- 
hauling at the supply station, that cach trouble and annoyance was 
saved when the motors were finally fixed m consumers’ premises. 
It was the author’s intention to include a table in these notes 
giving particulars as to the sizes, causes of defects when used for 
iving different classes of machinery, &c., of the motors he has had 
to deal witb, but want of time has prevented him from getting this 
done. The foregoing remarks may, however, prove of some little 
use, if only in helping to show that when properly organised and 
worked, a Corporation motor hiring department is not a scheme 
which need cost excessive sums for its maintenance in thorough 
working order. 'The very great advantages of a motor load and the 
eat, success which met the Bradford Corporation's enterprise in this 
irection, managed by its late engineer, Mr. A. H. Gibbings, are now 
too well known to require any comment on the present occasion. 
The maintenance of the motors, it has been said, would prevent such 
a system ever becoming successful. If this Paper has done ever so 
little to dispel this idea and to show where some of the cost in 
сла nen is likely to be encountered, the author will feel amply 
rewarded. 


The following is an abstract of the joint discussion on the above 
Paper and Mr. T. P. Wilmshurst's Paper on “ Power Supply by 
Ping hase Motors.” The latter will be found in our issue for 

une 6th :— 

Mr. S. Z DE FERRANTI (Hollinwood) said he thought that the subject 
of Mr. Wiluishurst's Paper was a matter of the very greatest importance 
to a large proportion of central station engineers, and a matter of vital 
importance to ratepayers owning alternating-current stations all over the 
country. It was felt that the alternating-current supplies were handi- 
capped from the commercial point of view very much in relation to the 
continuous-current supplies, This was due, as Mr. Wilmshurst had pointed 
out, to certain defects in the system; one of these defects was the question 
of motors, but he thought this would be more easily solved than that of 
arc lighting. 'l'he statement tbat alternating current was less economical in 
working than direct was generally believed, but, of courae, it was not really 
во. The trouble with arc lighting was perhaps the most difficult one, but 
when one saw how generally enclosed arc lamps were coming into use, and 
when the figures of the working of these were taken, one had to go but a 
little bit further with the incandescent lamps in order to show that there 
was little in the ordinary arc lighting of shops and private premises from the 
commercial point of view. "The efficiency of these enclosed lamps accord- 
ing to many tests which had been made was exceedingly low, and good 
incandescent lampe ran them very close. With regard to the public 
lighting of the streets he did not think there was any disadvantage in the 
alternating-current system because it could be specially dealt with, and 
even when one had continuous current there were disadvantages against 
tbe use of continuous current for lighting a circuit of four or eight 
lamps fed from different parts of the low-tension mains. Many 
people thought that for motive power the single-phase alternating 
current was played out, and that they would have to change either 
to continuous current (which certainly had great advantages for certain 
purposes) or to put down a multiphase system in place of the single 
phase. He had gone into the matter very carefully, and could not see 
any reason for putting down a multiphase system. To change the system 
of distribution to a two-phase system was very costly, and would not give 
any commensurate advantage for the expenditure involved, nor would it 
give a system which would be as satisfactory to work as the plain single- 
phase supply. There were distinct advantages in changing from single-phase 
to continuous current, but the advantage of multiphase over single phase 
did not warrant change. There was some information given in the 
Paper, however, which showed the good starting capacity and the very 
good efficiency of single-phase alternating-current motors. He had been 
struck with several of the installations where these motors had been 
employed. He had noticed a little while ago at Paisley a single-phase 
motor used for driving a centrifugal pump for condensing work at the 
station. Nothing could be better than the perfect ease of starting, the 
way it ran up to speed, and the way it dealt with the pumps. The motor 
was a beautiful piece of mechanical construction, and its operation was 
quite perfect. There were many motors coming on to the market which 
bad good efficiencies, and it struck one that these were better than the 
continuous-current motor with its commutator, &c. There was no doubt 
about the advantage of distributing over a large area with the single-phase 
system, but it was handicapped in a few points which had yet to be solved. 
It remained with them to form an idea how soon these disadvantages 
would be got over. He had been using a condenser in connection with a 
single-phase motor, and when this could be put on the market at a fairly 
low price, then the alternating single-phase system, so far as motive power 
was concerned, would have accomplished the last step necessary to put in on 
an equality with continuous current, and the single-phase motor will 
really then be able to accomplish with high efficiency and good power 
factor all that one could wish. The advantages of a plain single-phase 
supply are so great and so undisputed that he was sure it was worth 
everyone’s while to remove the objections rather than say the system is 
bad and should be replaced by something else. | 

Mr. S. Е. FEDDEN (Sheffield) eaid the problem before them in Sheffield 
was, how they should supply their consumers with power, and he hoped 
this was solved by Mr. Wilmshurst's Paper, as he stated that with single- 
phase motors they could run lifts and do almost anything they required, 


He did not agree with Mr. Wilmshurst, however, that, enclosed alternating 
lamps were as good as continuous-current lamps. He thought single-phase 
current should be run through rectifiers for arc lamps. In Sheffield they 
had one consumer who had a very large number of lights and motors, and 
he had requested them to supply him with continuous current, so they 
had fixed a motor generator for this purpose. This motor ran very well 
after it had got into synchronism ; but it took some time to do this. He 
was anxious to learn all he possibly could respecting the single-phase 
motor, as if he had to instal continuous current plant it would mean an 
enormous amount of capital expenditure. 

Mr. W. A. CHAMEN (Glasgow) said he was very pleased to hear of the 
prospects which the alternating single-phase works had before them, but 
he was glad he had not the problems connected with this system to deal 
with himself just now. He thought Mr. Prussman’s Paper was a most 
valuable one to those who were considering the question of hiring out 
motors. Не believed that the liquid switches referred to had been super- 
seded by resistance coils and more economical kinds of apparatus, 


Mr. W. LANGDON DAVIES (London) said he could thoroughly endorse 
the difficulties which have had to be endured by thoze who had tried to 
instal single-phase motors on their circuits. The trouble, however, in many 
cases arose through the circuits not being sufficiently large, as they had 
been laid simply for lighting, and no allowance had been made for motive 
power. Unless the motor could be provided with some kind of storage 
it was impossible to get the power factor above a certain point, and there- 
fore they were bound to have а certain amount of wattless current. There 
were in England some 15 different periodicities, varying from 40 to 100 w 
per second, and a motor to be designed to its very best should be designed 
for the periodicity of the mains upon whichit is to be run. It was 
impossible to keep stocks of motors for all the different periodicities, and 
it sometimes happened that the motor supplied was not at all suitable for 
the periodicity of the particular mains. 

Mr. R. C. QUIN (Blackpool) had had experience with both single phase 
and continuous current. In comparing the two systems he thought the 
palm for elasticity and general purposes, apart from power, must be given 
to single-phase alternating current, New life had been given to continuous 
systems by the increase of voltage. Mr. Ferranti had told them of a two- 
phase motor to be applied to the single-phase motor, which he (Mr. Quin) 
had no doubt would be accomplished before long. In Blackpool they ran 
their machines in parallel, but the result was that the wave form of their 
curve varied minute by minute, and consequently single-phase motors were 
not а succees with them. . 

Mr. W. B. ESSON (Johnson & Phillips) said the difficulties encountered 
in using the single-phase motors in the past were largely due to the 
engineer not specifying that the generating plant was required for power. 
Some of the generators at many stations had a drop of 20 to 30 per cent., 
and under these circumstances it would be difficult to suppose that with 
these alternating motors would run satisfactory. What was required, of 
course, was to raise the power factor. From the engineer's point of view 
the motor with a power factor of 90 per cent. and an efficiency of 80 per 
cent. is à better machine than with & power factor of 80 per cent. and an 
efficiency of 90 per cent. With reference to multipbase supply he disagreed 
entirely with Mr. Ferranti. To convert a single-phase machine into a two- 
phase machine was a very simple matter, and the extra cost would only be 
about 5 per cent. The advantages he considered were great as the system 
was absolutely flexible. With the two-phase system he considered it 
was a very simple matter to supply either alternating or continuous 
current. It was a great consolation to him to know that some kind of a 
condenser was commercially possible. He was sure, however, that the 
single-phase motor plus the condenser was no comparison whatever with 
the multiphase motor with regard to the risk of breakdown. 

Mr. H. FARADAY PROCTOR (Bristol) asked Mr. Ferranti what would 
be the relative advantages of high and low periodicities in conjunction 
with condeneers ? 

Mr. 8. Z, DE FERRANTI said that he did not see any chance for high 
periodicities so long as it was left high periodicity. He thought they 
should have the high periodicity reduced to low, and he was glad to 
say that he did not think it would be as expensive a matter as at first 
thought. 

Me A. S. BARNARD (Hull) asked Mr. Quin if he took the 500-volt 
current straight from bis trolley wire into a private house! 

Mr. R. C. QUIN replied that there was no law by which they were not 
allowed to take high pressure into a house. . 

Ald. WOODHEAD (Halifax), Councillor J. P. SMITH (Barrow-in- 
Furness) and Mr. C. S. VESEY BROWN (Lincoln) also spoke. 


Mr. T. P. WILMSHURST (Derby), replying, eaid that Mr. Esson over- 
looked thepoint of view of the station engineer, who may possibly have to 
scrap £50,000 worth of plant. The single-phase motor may not be the 
best motor on the market, but it was not sufficiently inferior to the con- 
tinuous or two-phase to warrant any change. He would rather have the 
alternating single-phase or two-phase motor than the continuous, He 
thought, on reading Mr. Prussman's Paper, it was a confession of failure 
all the way through for continuous motors, and he felt he was glad that 
he was not a continuous-current engineer. With reference to arc lighting 
he had both alternating and continuous lamps at Derby, and he preferred 
the alternating lamp from the point of view of trouble and the light which 
the lamp gives. | ; 

Mr.C. A. L. PRUSSMAN (Doncaster), in reply, said that, regarding starting 
switches, he considered it was better to make a variety of switches, more 
particularly than to trouble about the question of cost. In some cases an 
overload switch was necessary. He thought there was a danger in the manu- 
facturers quoting their motors and switches in one price as there would be & 
danger of having to take one particular type of starter always. He thought 
if Mr. Wilmshurst compared the number of motors on alternating-current 
mains with those on continuous mains then the percentage amount of 
trouble would be in favour of the continuous current. 
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RIVAL SYSTEMS OF ELECTRIC POWER. 


The impetus which has been given of late to the develop- 
ment of electricity for motive power purposes in this country 
has apparently divided the electrical profession into no less 
than four rival camps, each prepared to defend its chosen 
motor system against the onslaughts of the other three. The 
battle of the motor systems has been called a duel, because of 
the rivalry between continuous and alternate-current systems; 
and it has also been called a triangular duel, because alternate- 
current men are divided into single-phase and polyphase 
advocates. But, as a matter of fact, it is a four-sided duel, if duel 
it be at all, for the polyphase men dispute among themselves 
the relative merits of two-phase and three-phase systems, a 
dispute which involves not merely a matter of detail but 
essential differences in the design. We are speaking now of 
motors, and motors only; it is on the question of the type 
of motor to be recommended to consumers that this four- 
cornered fight is taking place. Were we to consider, not merely 
the motor, but the entire system of generation, transmission, 
distribution, and motor working, we should discover curious 
compacts and tacit understandings between the various foemen. 
For instance, some are on the polyphase side when it is a 
question of generation and transmission, but transfer their 
allegiance to the continuous-current camp when the motor 
question arises. Others are consistently and staunchly 
polyphase right through; while others are equally consistent 
in their allegiance to other simple systems. The permuta- 
tions and combinations of the four ordinary arrangements 
promise, therefore, to provide an almost endless variety of 
practice in the immediate future, and to afford ample oppor- 
tunity to consulting engineers to display ever varying 
ingenuity before their distracted clients. What the best 
interests of the profession call for, however, is not such a 
condition of things as this, but rather that engineers should 
ascertain with as little delay as possible what is really the 
best system for any given set of conditions. Simplicity, 
uniformity and standardisation in practice are desiderata 
to be aimed at by consulting engineers who may design 
electricity works in future, rather than an ambitious display 
of originality—troublesome to the contractors, costly to the 
clients, and exasperatingly disappointing to posterity. 

Returning to the question of motors, it is worthy of note 
that certain prominent engineers are the undoubted believers 
in the universal applicability of the system each one may 
champion; whereas others are only the advocates of a given 
system because it seems best to suit an already existing 
condition of things. Mr. Fexraxti, for example, is the 
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undoubted champion of the single phase motor; Mr. Esson 
is not less valorously the champion of the two-phase 
motor; Mr. Caamen is the staunch advocate of continuous 
currents; whereas, on the other hand, Mr. Wirwsuvunsr, the 
municipal electrical engineer at Derby, is an advocate of the 
single-phase motor only, because to introduce it into Derby 
is less costly than to convert the existing single-phase 
system of distribution into a polyphase or continuous. current 
system. This aspect of the matter is presented in his 
Paper on “ Power Supply by Single-phase Motors,” read 
by Mr. WirwsuHunsT at the recent convention of the 
Municipal Electrical Association. The conditions of supply 
at Derby, however, are specially favourable to the use of 
single-phase motors, as compared with other alternate- 
current works in this country; for there is a lower frequency 
there than in any other system, the frequency being only 407 
Even Mr. FERRANMTI had to admit, in the discussion which 
took place on this Paper, that single-phase motor working is 
hopeless where the frequency is high. Mr. Farapay Proctor, 
who extracted this confession, probably had his own system 
at Bristol in his mind, and must have felt justified in laying 
down continuous-current plant for the power supply of that 
city. Everyone will agree that a satisfactory electrostatic 
condenser would place the single-phase motor in a much more 
advantageous position than it is at present. But the admission 
does not do the single-phase motor much good, since 
no satisfactory condenser is to be found on the market. 
Mr. Ferranti’s assurance that he possesses—indeed, has owned 
and worked for over four years—a condenser possessing all 
the requirements of durability, &c., is encouraging to engi- 
neers who, as controllers of existing single phase plants, can 
see no way of converting to a system better adapted to power 
supply; but we question whether it will causé one moment’s 
hesitation to those who contemplate laying down polyphase 
plant. To the single-phase motor a condenser is almost a 
necessity of existence; but the condensef, even when per- 
fected, will fall far short of raising the single-phase motor 
to the rank of the ordinary polyphase motor. The single- 
phase motor is doing good work, in a restricted way ; factories 
are being driven by it, and it has shown itself useful in a 
variety of cases where other electric power could not be 
obtained. But it has not the elasticity and ease of the 
polyphase system. In fact, where motor power work alone is 
to be carried out, or wherever the load is chiefly due to 
motors, experience, we think, has already abundantly shown 
that the polyphase systems are superior to any other; but 
where the load is largely due to electric lighting, practice, 
we believe, will for some time to come be divided between 
polyphase and continuous-current systems, or will consist in 
& combination of the two. 


REVIEWS. 


(Copies of any of the undermentioned works can be had from The Electrician office 
post free, on receipt of published price.) 


ther and Matter. 
Press, 1900.) 

All Nature, so far as physical investigation extends, consists 
of «ther (why need one be bothered with that inconvenient: 
diphthong ? ether is much easier to write) and matter, and 
consequently Mr. Larmor’s treatise naturally touches on an 
immense variety of fields. The basis of our theories of light, 
electricity and magnetism, chemical action, electrolysis, 
aberration, the Zeeman effect, are all touched on, together 
with a discussion on the Scope of Mechanical Explanation, and 
on the Idea of Force. It will thus be seen that it deals with 
questions which lie at the basis of our whole conception of 
the physical universe, and of our methods of explaining its 
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phenomena. It would require more space than could reason- 
ably be accorded to a review, and more time than the readers 
of The Electrician would mostly care to devote to the subject, 
to discuss in a way that could be followed the questions raised 
by Helmholtz, Hertz, and Larmor as to the sufficiency of the 
principle of least action as a basis of our mathematical 
analysis of physical phenomena, but the readers of The 
Electricuan may naturally feel an interest in many of the 
questions dealt with in this important work. 


In dealing with the phenomena of electromagnetism we 
may consider ether and matter as all one medium with 
different properties in its different parts, some parts being 
insulating and some conducting, some having one permeability 
and some another. In such a treatment it is not necessary 
to look for an explanation of these properties, and such a 
treatment covers a large number, indeed a very large number, 
of the phenomena. It is the method employed in our ordinary 
treatise on electromagnetism, and is quite sufficient for most 
purposes. But just as dealing with light as propagated in 
rays is а most useful method in optics, but breaks down when 
we study the subject more profoundly, so we are driven by 
many electro-chemical phenomena, by the electric discharges 
in vacuum tubes, and by a number of other phenomena in 
which the relation of molecules and atoms of matter to the 
ether is involved, to form some more definite hypothesis as 
to the connection of ether and matter than the simple one 
that we are dealing with—a single continuous medium with 
different properties in different parts. Ever since Faraday 
discovered the law of electrolysis, that to the rupture of each 
chemical bond there corresponded the transference of the same 
quantity of electricity, no matter what the kind of bond might 
be, it hag been in the scientific air that electricity as well as 
matter may be atomic. Maxwell, in this connection, was driven 
to use the term atom of electricity, although he deprecated it 
as quite eontrary to the whole spirit of his treatise, but 
it is now. recognised largely, thanks to Mr. Larmor and 
to Prof. Lorentz, of Leyden, that so far from this idea being 
contrary to the spirit of Maxwell’s treatise it is in reality 
quite compatible with it, and from some points of view even 
essential. Mr. Larmor's book is mostly concerned with 
an elaboration of this view of the nature of electricity. He 
supposes that these atoms of electricity, or electrons, 
as Mr. Stoney called them, produce the phenomena of electric 
currents by their motion, and either move from molecule 
to molecule of matter, as in ordinary metallic conduction, 
or along with the atoms of matter, as in electrolytic conduction. 
To suppose that an electric current consists of opposite streams 
of positive and negative separate electrons instead of a con- 
tinuous process taking place at all parts of a conducting wire 
necessitates a rather complicated study of the equations that 
are ordinarily used; and this is one of the matters that 
Mr. Larmor devotes attention to, with the result that he finds 
that all the ordinary equations are applicable to the theory he is 
investigating, to the degree of accuracy attainable by our exist- 
ing methods of studying the phenomena.: It seems, however, 
pretty certain that if an electric current consists in the motion 
of separate electrons it cannot be cractly equivalent to а 
current uniformly distributed over the conductor. The self- 
induction of a current that runs in a set of separate wires is 
somewhat greater than that of a current uniformly distributed 
over the same area as that occnpied by the wires, and one 
would consequently expect a small difference between the 
calculated and observed self-inductions of a coil, if this electron 
hypothesis be true. Hertz looked for but failed to detect 
anything of this kind. The effect to be expected is so very 
small that even he may very well have been unable to find it 
with the appliances at his disposal. 


Mr. Larmor's fundamental treatment of the subject enables 
him to discuss effectively the changes in electric and magnetic 
phenomena that may be expected to arise owing to the motion 
of matter through the ether. In one of the appendices he enters 
into a discussion as to how this is possible when the ether is a 
medium that transmits transverse vibrations. The only other 
media we are familiar with that transmit transverse vibrations 
are solids, through which we cannot in general move without 
resistance, He shows conclusively that the suggested expla- 


484 


THE ELECTRICIAN, JULY 20, 1900. 


nation of Sir George Stokes that the ether is like a 
very soft solid is untenable on account of the existence 
of aberration, and the absence of any evidence of slipping of 
the earth through the ether with the consequent irregular 
distribution of relative velocity over its surface. His theory 
practically assumes that matter can move through the ether 
much in the way that a drop of liquid water can move through 
a lump of ice, namely, by melting in front and freezing up 
again behind. Upon this class of theory matter and electrons 
are centres of some peculiar strain in the ether, and when 
they move it is this strain that moves like a wave through the 
ether, whether with a central core like the core of a vortex 
ring, or without one is not finally decided. The general con- 
clusion at which Mr. Larmor arrives is that no terrestrial 
experiments yet devised can decide whether the ether is or is 
not stagnant near the earth, because the phenomena would be 
exactly the same so far as our existing means of observation 
are concerned, whether the observer and all his surroundings 
were standing still relatively to the ether, or were moving 
with such velocities as 20 miles a second, which is comparable 
with that of the earth in its orbit, and is the greatest at 
our disposal. In order to reconcile this with the result of 
Michelson and Morley’s classical experiment he has to assume 
that the length of a body depends on whether it is moving 
lengthwise or sideways through the ether. To justify this he 
shows that, if the laws connecting the forces between material 
atoms vary with motion through the ether in the same sort of 
way as those between electric charges do, then just the required 
change of length that experiment demands would occur. 
This seems to make it practically certain that Michelson and 
Morley’s experiment is really a very accurate measurement of 
the change of length of a body as it moves in different direo- 
tions through the ether. As this theory would require that a 
diameter of the earth should only change by about 10cm. as 
it moves in different directions through the ether, the extra- 
ordinary delicacy of Michelson and Morley’s experiment is 
made evident. Itis to be regretted that no effect other than 
aberration and the change of frequency of light waves, due to 
the relative motion of the earth and the ether, can be detected ; 
for, if any considerable change in electromagnetic forces due 
to this cause existed, there might be some hope of our being 
able to utilise this relative motion to drive engines, and thus 
obtain a source of power practically unlimited in amount, and 
confined to no one part of the earth. 


The book consists of 15 chapters and six appendices. The 
15 chaptera are substantially the same as the work to which 
an Adams prize was awarded to Mr. Larmor in 1898, and 
contain, in addition to the subjects already referred to, 
discussions as to the effect of the motion of the medium 
on the transmission of light through it, as to the nature 
of Röntgen radiations, and as to the pressure that light exerts 
on bodies that reflect or absorb it. The appendices contain 
an admirable summary of the relation of electrolytic conduc- 
tivity to ionie theory and electric osmosis, and a short account 
of the theory that explains thermo-electricity by the motion 
of e'e:xtrons. In Appendix E. Mr. Larmor develops a theory 
as to the intrinsic nature of an electron that is most interest- 
ing and suggestive, even if not in every respect unassailable. 
Advance, however, would be impossible if every hypothesis 
were relegated to the lumber heap that appeared open to 
serious objections. The wave theory of light was long discarded 
on account of the difficulty felt in reconciling it with the 
rectilinear propagation and the polarisation of light, and even 
yet some difficulty attaches to it on account of the free motion 
of matter through a medium that transmits transverse waves. 
Yet the difficulty does not, fortunately, prevent our accepting 
the wave theory of light as even more than a working 
hypothesis. Mr. Larmor does not claim more than this for 
his suggestion as to the nature of an electron. 


The last appendix contains an account of most of what is 
known as to the theory of the Zeeman effect and its connection 
with Faraday’s discovery of the effect of the magnetisation 
of a medium in rotating the plane of polarisation of light. 

In all its parts the work is most interesting and suggestive, 
though in many places so condensed and general in its 
language as to be very difficult to follow. It marks a distinct 


advance in the scientific treatment of electromagnetic 
phenomena and important developments of our knowledge of 
the connection between matter and ether. 

Gro. Fras. FrrzGERBALD. 


Die Einrichtungen zur Erzengung der Röntgenstrahlen, und 
ihr Gebrauch. By Dr. B. DoxaTH. (Berlin: Reuther and 
Reichard, 1899.) 4.50M. 

There is a large amount of information to be found in this 
book: sound information of a practical sort, and—mostly 

an. Indeed, if the work had for its object alone the 
advertisement of German apparatus, it might be said to have 
fulfilled its purpose exac:ty, for, in discussing the merits of the 
various coils, vacuum bulbs, and so forth, there appears to 
have been a deliberate effort to avoid adequate reference to 
the work of other nationalities. 

The first few pages deal mainly with elementary ideas 
relating to the action and function of primary batteries and 
their connections, while at the end of this first chaper we are 
introduced to a summary of the matters referred to therein. 
The plan appears to be useful: it is certainly thorough, and 
being adopted throughout the book, forms, with the table of 
contents and index, a ready means of rapidly co-ordinating a 
reference. The practical aspect of the work begins to appear 
in Chapter II., where the details of both primary and 
gecondary battery design are discussed and illustrated. On 
page 28 the first word is spoken as to electrical induction, and 
descriptions of various induction coils follow naturally. But 
one might not expect to find, outside an instrament maker’s 
catalogue, such a profusion of illustrations and references to 
contact-breakers or current interrupters as is given in the 
fourth chapter of this book. We found there descriptions of 
between 20 and 80 slightly different interrupters, accompanied 
by as many well-executed drawinge of the instruments. 
The majority of these devices make use of mercury in some 
manner or other, and many of them are ingenious. The 
electrolytic interrupter is given considerable prominence, 
We do not know of any other work on this subject that gives 
such a complete account of methods of interrupting the 
primary current of induction coils. 

The more subtle properties of the vacuum bulb are next 
described, and a rapid survey taken of the progress of 
researches relating to the matter, but the illustration on 
р. 77 of a Röntgen lamp in action is unsatisfactory. It is 
well known now that at low pressures the cathode stream 
emanates almost entirely from the central part of the hollow 
negative electrode. The question of regulating devices for 
varying the gas pressure within exhausted bulbs is briefly 
discussed, and in Chapter VI. we again find numerous 
illustrations and references to apparatus for use with 
the induction coil and Röntgen lamp. Resistances, am- 
meters, and stands for holding the exhausted bulbs are there 
fully described. The actual process of taking a radio- 
graph is not omitted, while considerable space is devoted 
to purely photographic details. It is surprising, however, to 
find no reference to Mr. Mackenzie Davidson’s work in 
connection with the localisation of foreign bodies embedded in 
the tissues, for he has done more than anyone else to place 
this matter upon a practical basis. 

In the last 20 pages of the book Dr. Donath gives an account 
of researches undertaken by numerous physicists to ascertain 
the “nature of Röntgen rays," and this concluding chapter 
has been excellently done. The various well-known theories 
are there set out with clearness, and their merits discussed 
without allowing this portion of the work to overshadow, the 
rest of the book. There is a good sense of proportion evident 
throughout the whole compilation, and we commend it to all 
who have an interest in the fascinating study of this branch 
of electrical physics. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Founsms p'Arsz.] 


Anomalous Electromagnetic Dispersion.— As in optics, so in 
the domain of electromagnetic radiation, the angle of refrac- 
tion varies with the incident wave-length. In some chemical 
substances the dispersion does not vary continuously with the 
wave-length, but changes abruptly at certain points, and then 
we have anomalous dispersion, as in the solutions of certain 
copper and chromium salts, and, according to Kundt, in iron, 
nickel and cobalt. Recent researches have shown that these 
anomalies are invariably found in the neighbourhood of absorp- 
tion bands, and the experiment of Macaluso and Corbino, 
first supposed to indicate an inverse Zeeman effect, has 
since been connected with the anomalous dispersion of sodium 
vapour in the neighbourhoud of the D lines. A. Schmauss 
has made some measurements of the electromagnetic rotatory 
dispersion in the fuchsine solutions and in didymium glass 
which justify the general conclusion that optical anomaly 
in dispersion is invariably associated with electromagnetic 
anomaly. In strongly absorbing media the anomaly extends 
for a considerable distance on both sides of the absorption 
band, and it increases with the concentration and with the 
narrowness and sharpness of the absorption band. 

[A. ScHMAUSS, Ann. der Physik, No. 6, 1900.] 


A String Alternator, —K. Honda and 8. Shimizu have 
invented a simple contrivance for converting a continuous 
into an alternating current whose frequency may be readily 
varied within wide limits. It is a modifiation of Pupin's 
interrupter, and its construction is evident from the diagram. 
A copper or aluminium wire is stretched horizontally, one of 


the ends being fixed to a stout support S, while the other, 
passing over a small metallic pulley, P, is attached 
to a weight, Q. The wire is electrically discontinuous 
at the middle point R, so that the current is 
diverted into the circuit C, with which contact is 
established through the mercury cups m,m, Two further 
mercury cups at M,M, serve as alternative terminals for the 
battery current. The vibration of the string, once established, 
is maintained by the magnets » and s, which may be electro- 
magnets or permanent ones. The wire has a single node in 
the centre, and the circuit c is the circuit in which the desired 
alternating current is produced. The Japanese physicists add 
that they have produced rates varying from 30 to 1,000 per 
sec. The inductance of the circuit must be kept small. 
[Honna and SHIMIZU, Am. J. Science, July, 1900.] 


Magnetic Rotatory Polarisation in Liquefied Gases.—The 
continuity of the optical properties of substances under 
different circumstances as to pressure and temperature, 
especially during changes in the state of aggregation, is an 
important point of investigation on which light can be thrown 
by measurements of the Faraday effect. The molecular 
rotatory constant will generally depend on pressure and 
temperature and will vary considerably with the state of 
aggregation. Becquerel made some measurements in which 
‘he found that during the transition from the liquid to the 
gaseous state the magnetic rotation of carbon bisulphide 
decreases much more rapidly than the density. This would 
indicate that the Faraday effect is practically confined to 
liquids. L. H. Siertsema has begun a series of experiments 
with a nufhber of liquefied gases which promise some 
interesting results. Many difficulties have to be surmounted, 
such as the formation of bubbles owing to a slight conduction 
of heat. This necessitates additional protecting glasses, and 
consequently larger rotations to compensate the increased 


4 


inaccuracy. The author uses the Aron's mercury arc lamp, 
and begins with methyl chloride at — 28deg. Preliminary 
measurements show that the dispersion, at all events, is of 
the same order as that found in the gaseous state. 

[L. H. SIERTSEMA, Proc, Roy. Acad., Amsterdam, May 26, 1£00 ] 


Spark- Length of an Induction Coil.—R. Beattie has studied 
the effect on the secondary spark-length of using different 
materials for the primary poles, and of varying the rate of 
break and the E.M.F. in the primary circuit. In place of the 
usual vibrating interrupter a special contact-breaker was 
employed, by means of which the primary poles could 
be separated either slowly or quickly, as desired. As 
regards the material of the poles, platinum gives a much 
longer spark than either lead or carbon. This is no 
doubt due to the fact that carbon is more easily dis- 
integrated, and sets up an arc which bridges the gap. A 
quick break gives a long spark, and a slow break a short 
spark. As a rule, a high E.M.F., by prolonging the arc, 


.gives a shorter spark in the secondary. But this is not the 


case with carbon, zinc and lead poles and a slow break. The 
* best capacity for increasing the length of spark also 
depends upon the rate of break, decreasing as the break is 
quickened. In the case of zinc, however, it increases, and for 
certain capacities a quick break may actually give a shorter 
spark than a slow break. This peculiar behaviour of zine 
when used as a break-pole is probably connected in some way 
with its non-arcing properties. 
[R. Beatriz, Phil, Mag., July, 19С0.] 


T'hermo-Electricity of Nickel Steel—_The announcement of 
the high thermo-electric force of nickel steel containing 
28 per cent. of nickel having given rise to some doubts, 
C. E. Guillaume forwarded an authentic sample of such steel 
to E. Steinmann for re-determination. The latter announces 
now that the phenomenally high value of — 2,461 microvolts 
with reference to lead is not shown by the authentic specimen, 
which only shows 885 microvolts. The old specimen turns 
out to have been wrongly labelled. It should have been 
marked as containing 86:1 per cent. of nickel. 

[E. STEINMANN, Comptes Rendus, July 2, 1900.] 


ELECTRICITY WORKS ACCOUNTS. 


Croydon Municipal Blectric Supply Works. 


The accounts of this undertaking present once again most 
satisfactory figures. In our remarks on the 1893-9 accounts 
we were able to note the excellent position which the concern 
had attained even then only in the second year of working. 
Last year's results, summarised in our table this week, indicate 
a material advance in all essential respects. Examining the 
figures representing the generating costs it will be noticed 
that with the exception of the fuel item all the charges, 
though some have increased, are much below the normal even 
under the improved conditions of output and load-factor. 
The fuel item is true to the prevailing tendency to high costs 
in this department. We learn from the Corporation’s 
electrical engineer that the consumption of coal during the 
year was no more than 5°87lb. per unit generated. In view 
of this, the figure of 0:974. per unit points to an exceedingly 
high price of coal at Croydon. The wages at the station have 
fallen very materially from what was already a very low 
figure. The slight increase in the works costs has been more 
than compensated by a diminution in the management 
charges, with the result that the aggregate costs have been 
reduced. ` 

Following upon the reduced prices for current, the average 
total revenue has diminished by nearly 0:94. While this 
reduction in the revenue has caused a falling off in the 
percentage working profit, yet to it is no doubt largely due 
the splendid advance not only in the output but in the lamp 
connections. As compared with the output of 451,664 units 
in 1898-9 last year’s record of 781,291 units sold marks an 
advance of 78 per cent., while the lamp connections show an 
increase of nearly 44 per cent. The load factor bas risen from 
10-9 per cent. to 12:5 per cent. To the favourable load factor 
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REVENUE PER 8-С.Р. LAMP CAPACITY „u.a sen om oas oen 
REVENUE PER 8-C.P. LAMP CONNECTED am эшо элә м pas 
Price charged for lighting, per unit 
Price for power, unis. vn eni d odi ind 
Price charged for public lighting ............ а. = 


162 
472:5 kilowatts 
2 c.p.) glow 
415 
31,432 


MAR. 25, 1900 


А 8 ы... 8 LLL Á—— — — — —S————— —————————— g ———— 


184 
714 kilowatts 
130 are 


CROY DON.—REMARKS—a Station taken over {from contractora on March 25, 1806. b Includes 41,518 on are 
lamps. c Being amount paid in purchase of goodwill and undertaking of the Crystal Palace District Electric 
Supply Co., including their mains and services. d Over-expended. е Beiog to insurance, F Exclusive of 
£75,842 overdraft on bank. g From British Thomson-Houston Co. (Ltd.) being excess of coal used owing to open and five alternating current open arc lampe. The 


non-delivery of alternator. h On maximum demand system. 


— —e — ——⅛ 
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| KINCSTON-UPON-THAMES. 
| Corporation of Kingston-upon-Thames, 

l November, 1893. 

i Alt.-curr. trans. sub-stations, also house trana, 
J. E. Edgcome. 


N 
DEC. 31, 1898. 


MAR. 31, 1900.“ 


| 

| — — 

f 232,370 364,000 

| 164,413 264 155 

| 67 957 99,845 

| — NT 

| 149g 233 
| 245 = 

| 36 41 arc, 25 incand.“ 
| 211 1 

| 500 


84,984 970 
37.400 275 | 
37,400 27-5 82 
47,584 696 | ea 
47,594 69:6 | Е 
z — — 
88,561 86:3 897 | 50674 (101 
15,511 12:7 7,394 14:8 8,476 170 
36,0892 40:6 356 22.189 456 24,939 454 
34,825 891 36:5 | 13,004 26:0 15,536 283 
2,1350 2:40 | ‚ 1:57 1,626 3:25 1,714 512 
– 51,1614 | -57:5 – 79,9854 | – 588 | — - 1,2184 III 
. Total  iPerunitsold| Total. Fer unn ld] Total.  |Perunitsold| Total. — |Perwaiteok. 
£9,304 | 4993d.| £13427 | 41244. | £4701 | 4859d.| £7,486 294. 
7,980 4:240d. | 10,814 35:32414, 3,827 3-9504. 6,231 4:106d. 
203 0:1084. 34] 0-1054. 133 0:1374. 179 0'118d. 
1,212 0:6444. 2,029 6244. 720 07434. 1,049 06994. 
en M 003d. U 
да m 255 | 00729. |j 21 0-022d. 27 00184. 
£4,053 2153d. | £6,751 2:073d. £3,480 3594d. | £4,750 31334. 
2,895 1538d. 5,172 1:588d. 2, 3:037d. 3,957 
2,542 I:346d. 4,474 I:373d. 2.71 803d. 3,603 3744. 
1,721 0:915d. 5,145 0:967d. 1,751 1:806d. 2.408 1 
170 0:090d. 322 0:099. 175 0-1814. 220 01 
544 0˙289d. 654 0:2044. 508 0:5244 613 0404. 
97 0:0524 342 0:1054. 280 0:2894. 361 09364. 
1 14 00614. 267 00524. \ г 147 00974. 
9 037d 029 J. | 
45 | 00244 109 | 00334. | nuo ау | 147 | 0074. 
249 б 431 01324. |! | 208 01294. 
116 | | E | 
5 431 | 0132. || | 208 | 015% 
1158 | 06164 1579 | 04854. 538 | 05554. 703 | OL 
160 0:085d. 205 0·U0⁰ d. 134 01354, 160 010 
998 055 Id. 1,375 0:423d. 70 0˙417 633 
688 0:366d. 967 0-2974. 276 0:285d. 405 ` 
112 9-060d. 97 0-030, 33 0:034d. 60 
106 00564. 168 0:052d, 80 0:083d. 64 
92e 00794. 141° | 00434. 15 0*0154d. 1144 0254. 
том. етм) roman |н том, | io menn] тыш, eh tee 
£5,340 811% £6,676 649% £1,221 3:044 £2,736 573% 
1,985 301% 2.762 2687 (1.231 307% 1,347 9:829 
2,108 3:207 3,014 2957 Ш 1,102 2757 1,439 3027, 
— — 248 | 0241% — — — — 
1248 | 189% | 1.148 1197 — — — — 
ides in = a 1,112 277% 48 0101% 
74% 6354 
£5. 10s. 2d. £9. 104. Od. 
Eg. 8s. 2d. £14. 198. 5d. 
51d. бз. 1d. 
6s. 01d. 98. 71d. 
7s. 114. "m or] А 
74. to 24 Od. to 4d. AG teen pensar 
2d. per unit 2:18d. per unit £20 per lamp per ann. E20 per arc& £3. 10s. per 


KINGSTON-UPON-THAMEBS. — REMARKS —a On 
maximum demand system (two-hour scale). 5 For tbe 
period of 15 months. c There are 36 continuous current 


glow lamps are of 25 с.р. d Over-expended. е Includes 
£18 to insurance and £37 to law. 
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and also to the particularly high efficiency of distribution 
brought about by the practice of switching out transformers 
during the day time is due no doubt in large degree the 
excellent results exhibited by the Croydon undertaking so 
comparatively early in its career, and when the traction plant 
now on order is in operation, the costs are likely to show still 
better figures. | 


Kingston-upon- Thames Municipal Electric Supply Works. 


We are glad to be able to record a decided improvement 
in the position of this undertaking. The accounts summarised 
in our table cover the period of 15 months ended on March 81 
last, so that in any comparison of the figures it must be 
borne in mind that the winter proportion of the period was 
unduly large, and therefore favourable to lower costs. 

Thanks to a very advantageous contract for the supply of 
coal having been made in 1899, prior to the rapid rise in the 
price, the fuel item has actually shared in the general reduction 
which has been effected in the costs. Notwithstanding this, 
however, the fuel item is more than double the average 1898 
figures in stations of about the same size. 

The other items, both of works and management costs, 
stand at satisfactory figures, with the result that, with the 
steady average revenue of about 5:94. per unit sold, the 
working profit for the 15 months has increased more than 
pro rata in comparison with the previous year’s result. 

A new 200kw. steam alternator will soon be—if it is not 
already—at work, and by the completion of the low-pressure 
network of mains throughout the chief streets work on any 
high-pressure feeder is facilitated through the possibility of 
isolating it without interfering with the supply. 

The following table indicates the progress made :— 


' No. of Equiv, | Output Units 


Year, | ош | 80р. unite sold to | Total 3 | Working 
sumers. P fis ck aes rev. diture. Profit. 
con. Total.  Sumers. | 

18954 | 77 | 4000 128267 44642 £1,985 22,573 2587 
1895 99 | 4,800 154,084 67,445 2,42 | 2,700 — 262 
1896 199 | 6825 155681 88620 3013| 2712 + 301 
1897 163 | 9,200 194,268 126,835 | 35,929 | 3,062 + 863 
— Е 211 '11,856 282,570 164,415 ; 4,701 | 3,480 «1221 

monthe | | | » 
1093. 1800 E 16,130 364,020 264,155 7,85 4,750 42,736 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal).. .. .. Jan, 12, 1900| Kingston-on-Thames (Mun.) April 21, 1899 
Ayr (Municipal)............BSept. 22, 1899| Lancaster (Municipal)...... Jan. 19, 1900 
Bath (Municipal) .......... April 20, 1900 | Leeds (Municipal) Dec. 1, 1899 
Bedtord npa) 2. . . Мау 19, 1899| Leicester (Municipal) ...... Jan. 26, 1900 
Belfast (Muniolpal) ........ July 6, 1900 Leyton (Municipal) ........ Sept. 8, 1899 
Birmingham (Company)....Sept. 15, 1899| Liverpool (Municipal)...... June 22, 1900 
Blackburn (Municipal) ....Jan. 19, 1900 London (Company) ........ 8, 75 
Blackpool (Municipal) ....Bept. 20, 1899 Londonderry (Municipal) . Feb. 16, „, 
Bournemouth (Company) . April 28, „„ | Manchester (Municipal)... . Aug. 11, 1899 
Bolton (Municipal) ........ Nov. 24, ., | Newcastle and District (Co.) О 6, „ 
Bradford pal) ...... June 22, 1900 | Newcastle-upon-Tyne(Co.) April 14, ,, 
unicipal) ...... ay 1, . Ne rt (Mon.)(Municipal) Dec. 15, ,, 
Bristol (Municipal) ........ July 14, 1892 No pton (Com ) ..Oct. 20, „ 
Bromley (Kent) (Co.) ...... June 15, 1900| Norwich (Company)........ Nov. 17, „, 
Brompton& Kensington (Co.) Mar. 28, Notting Hill (бошраву) 2. . Mar. 16, 1900 
Burnley cipal) ...... Aug. 25, 1899| Nottingham (Municipal) ..July 21, 1899 
Burton-upon-Trent (Mun.) April 21, „ Oldham (Municipal) € 1, „ 
Bury (Municipal) )) „ „ {Oxford (Company) ........ April 13, 1900 
Cambridge (Company)...... April 18, 19% | Pontypool (Company)) May 5, 1899 
reda ud END Pipa — Dec. 15, 189)| Portamouth (Municipal)....July 14, „, 
Charing Cross (Municipal) „Мат. 9, 1900| Prescot (Company) ........ 8, „ 
Chelsea (London) (Co.)...... Mar. 23, ., | Preston (Company) ........ Sept. 29, „ 
Cheltenham (Municipal). . . . Nov. 10, 1899 | Reading (Company) ........ Oct. 13. 
Chester ишара) "— June 23, Richmond (Company) ...... June 29, 1900 
City of London (Company). June 15, 1900 Salford (Municipal) ...... .Feb. 23, „ 
Clerkenwell (Company) ....May 18, „„ | scarborough on ). . . July 13, „ 
Coventry (Municipal) ...... Feb. 23, „ St. Helens (Municipal) . Dec. 8,189) 
Croydon ( ашары) SA be Feb. 9, „„ t. James & Pall Mall (Co.). Feb. 16, 1900 
Derby (Municipal) .. . Jau. 26, „ estry)......-. une 8, , 
Dewsbury (Municipal)...... Nov. 94, 1899 | Sheffield (Municipal) ...... c, 29, 1899 
Dover (Company) ........ April 27, 1900 Shoreditch (Vestry) ).. Oct. 27, „ 
Dundee (Municipal)........ Jan. 12, „ |3outhampton (Municipal) .. Nov. 10, „ 
Eastbourne Кары) 2. . May 4, „ | Southport (Municipal). July 7, 15 
Edinb (Manici ...Nov. 17, 1899 South Shields (Municipal)..July 7, ,, 
Nreter (Municipal) ........ Aug. 5, 1898 Stafford (Municipal). Dec. 29, „ 
Folkestone (Company) ....April 27, 1900 3underland (Muni )....July 28, „ 
poner Pd (Municipal) ......Sept. 1, 1899 Taunton (Municipal) ......June 16, „, 
Guildford (Company) ...... May 5, „ Tunbridge Wells (Mun.) ..Sept. 1, „, 
Halifax ( unic ). е * 9 ое .. July 2t, LED | Wakefield (Munici ) eeso Dec, 1, ?) 
Hammersmith (Vestry) .. June 29, 1900 Walsall (Municipal). . . . June 23, „ 
Hampstead (Vestry) ) Aug. 25, 1800 Wandsworth (Company) May 18, 1900 
Hanley (Municipal) ...... April 28, „ Westminster (Municipal) . Mar. 9, „, 
Harrogate (Municipal) .... Oct. 20, „ Whitehaven (Municipal) . July 28, 1899 
Harrow таш) SENS June 16, „ Windsor (Company) Dec. 22, „ 
ast'gs & St. L:onards(Co.) Feb. 2, 1900 Woklog ( ompany) .... . . . DOC. 22, „ 
e (Company) .......... July 6, .. Wolverhampton( Municipal) June 80, „ 
Huddersfield (Municipal) . Ось 6, 1899 Woolwich (Company). .. Jan. 183, „ 
(Veatry). icipal) - April 20, 1900 


ington + we oo oe we ОСЬ. „ Worcester (Mun 
Kensi'gton & Knightabr(Co.) Mar. 16, 1900 Yarmouth Munlelpal Nov. 8, 1399 


Kingston-upon-Hull (Mun.) July 13, „ 
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CORRESPONDENCE. 
TRANSPARENCY OF LIQUIDS TO ELECTRIC 
WAVES. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I notice in this week's Electrician, under the 
heading Contemporary Electrical Science, an abstract by 
Mr. E. E. Fournier d'Albe of à Paper by Mr. A. de Heen 
on Electrical Transparency of Liquids." Referenca is 
made therein to experiments identical in nature with some 
which I described in The Electrician in a letter about six 
weeks ago, carried out with an apparatus arranged by me 
several months previously for investigating the electro- 
optical qualities of bodies. I there stated I had examined a 
large series of liquids and compared them in respect 
of their powers of absorbing or stopping electric waves 
of about Sin. in wave-length. In Mr. E. E. Fournier d'Albe's 
abstract it is said that the liquids examined by M. A. de Heen 
could be divided pretty sharply into two classes, the trans- 
parent and opaque, also that carbon bisulphide is classified as 
one of the opaque liquids. The abstractor or author suggests 
that these differences between the liquids correspond with no 
other physical difference. As regards the above statements I 
should like to point out that my experiments showed carbon 
bisulphide to be a liquid particularly transparent to electric 
waves, and since reading the abstract I have repeated these 
experiments to confirm the fact. So far from being opaque like 
water, it is almost a3 transparent as turpentine or paratin oil, 
and more so than olive oil or acetone. I pointed out, in my 
letter to The Electrician, that the opacity or transparency to 
electric radiation was determined by the magnitude of the 
dielectric constant of the liquid. If the dielectric constant i3 
large and abnormal the liquid is opaque, if small it is trans- 
parent. Now bisulphide of carbon has a dielectric constant 
267, and this value is normal, in that it is equal nearly to 
the square of the optical refractive index. I also drew 
attention to the fact that all liquids containing in their 
chemical molecule radicles such as HU, NO,, and other 
easily-replaced atomic groups, have large or abnormal 
dielectric constants and considerable absorptive power for 
electric waves. Hence the remark in the abstract of 
Mr. E. E. Fournier d’Abbe that the electro-optic absorption 
power runs parallel to no other physical difference is not 
quite correct, and bisulphide of carbon, being transparent, 
is no exception to the above-mentioned criterion. I may add, 
however, & mention of an experiment which was shown 
by me, with others, at the recent Royal Society 
soirée, which indicates that large dielectric constant per se 
is not the determining cause of opacity, but that opacity i3 
really due to a sort of consequent good conductivity for 
high frequency oscillations. I prepared a number of thin 
glass tubes like small test tubes, and filled them with 
water. These were packed side by side in a wooden 
frame. It is clear that by thus laminating the water the 
conductivity of the mass in directions along and across 
the tubes was made very different, whereas owing to the 
thinness of the glass and its high dielectric constant the 
resultant dielectric constant of the mass was nol so 
much altered in the two directions. When tested for 
electro optic opacity this system of water tubes was found 
to be opaque when the length of the tubes was held parallel 
to the electric force, but transparent when so held that th) 
tubes were placed perpendicular to the electric force. This 
experiment seems to me to indicate that all liquids of high 
dielectric constant may be looked upon as good condactors 
for exceedingly rapid electric oscillations, but that this 
conductivity cannot be inferred merely from experiments 
with steady or low frequency alternating currents. It is how- 
ever possible to distinguish between the qualities, aud to 
make a liquid appear as if it were electro-optically 
transparent, even if it has a high dielectric constant, 
by, so to speak, laminating it like a dynamo armature. 
I find the same to be the case with a metal wire grating. If 
the wires are long and close enough, the screen is opaque to 
radiation with electric force parallel to the wires. If, ho w- 
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ever, the wires are cut up into very short lengths like a series 
of midget pins placed end to end, a grating formed of rows of 
these series is transparent to electric radiation, however close 
the rows may be placed, provided the pins do not quite touch 
each other, I must not encroach more upon your space at 
present, but shall hope later on to describe in detail numerous 
experiments on this subject I have made in the last half year. 
— Yours, &c., J. A. FrLEMING, 


Pender Electrical Laboratory, University College, 
London, July 14. 


WIRELESS TELEGRAPHY. 


In a Parliamentary Paper issued last Saturday as a Statement 
with regard to the additional Navy Estimates for 1900-1901, we 
notice an item, Wireless Telegraphy Apparatus, £9,500.” 

The Pall Mall Gazette says the interest shown by the Kaiser in the 
development of the German navy has recently manifested itself 
in an order that every warship is to be fitted with apparatus for wire- 
less telegraphy. The system to be adopted is not Marconi's, but that 
of Prof. Slaby and Count Arco, who have made ur experiments 
with it over long distances for many months past. "They are said 
to abandonfentirely the use of self. induction or choking coils and 
of “mixed metallic powders” in the coherer. A daily service 
of wireless tel phy has (continues the Pall Mall) already been 
established with their instruments between Schiffbauerdam and 
Oberspree. 


The Engineer states that of the 55 ships mobilised for the naval 
manceuvres this year, the * Adrienne," ** Camperdown,” “ Jaseur," 
besides some others, are specially fitted for wireless telegraphy. The 
* Majestic” and the “ Diadem" have also been fitted. e system 
is said to be not Marconi's, which the Admiralty have found too 
expensive." "Torpedo officers have charge of the installation in each 
case, The manœuvres this year will be entirely of a wireless 
telegraphy order. 


On the general subject of the adoption of the Marconi wireless 
telegraph system by the Board of Trade, and in icular in 
reference to the answer given by Mr. Ritchie in the House of 
Commons on Friday last (elsewhere reported) to a question on the 
subject, Major S. Flood P managing director of the Marconi 
Company, in a long letter to Times, says :— 

I have recently returned from Borkum, where we have an installation 
worked half of the time by an ordinary German Government telegraphist, 
which is earning revenue daily. We have an assistant in the lighthouse at 
Borkum and another on the lightship 20 miles away. They take their 
tour of duty with the German telegraphisis in receiving and transmitting 
shipping news, and communicating with the North Germrn Lloyd steam- 
ship Kaiser Wilhelm dor Grosse on her voyage into and out of Bremer- 
haven. This installation has been working for more than two months, and 
is interesting as being the first and only wireless telegraph receiving and 
transmitting ordinary intelligence worked by ordinary Government 
telegraphists, the messages being paid for on a commercial footing. 
A wire telegraph is fitted in the lighthouse which is in communication 
with the Continent, and messages received by wireless are repeated 
by wire telegraph in the ordinary way. Dr. J. A. Fleming, F.R.S., 
and I met recently, at Borkum, commissioners from Berlin to witness the 
working of the system, and they expressed themselves completely satisfied 
with the excellent demonstration which they received. The paying 
messages average about six a day, 10 being the greatest number received 
in any one day. Communication between lighthouse and lightship is thus 
used for the secondary object of sending commercial intelligence. This 
might have been done in England more than a year ago, as is well known 
to Mr. Ritchie, for he has himself seen the practical working on more than 
one occasion. The attitude of our Government towards this latest appli- 
cation of science to industry and commerce has been much the same as 
that exhibited towards every branch of electrical enterprise. 

Mr, Hanbury, on behalf of the Post Office, said in the House of Com. 
mons that the Post Office would grant a licence to my company. I have 
before me a letter from the Post Office, dated May 1, 1899, stating that 
“ the question of a licence to the company in respect of telegraphic com- 
munication between ship and shore by means of the Marconi system is 
receiving due consideration" ; and in another letter, dated August 17, 
1899, it is stated that the department is now in a position to discuss the 
terms of the licence, &c. Unfortunately the question of a licence got 
mixed up with the question of the use of the patents generally by the 
Crown, and we have not got the licence. 

Some months ago we arranged with the South-Eastern and Chatham 
Railways to install our apparatus on their boats running between Dover 
and Calais, They are anxious to carry out the arrangement, as safety and 
security for passengers and economy in the cost of telegraphing, amongst 
other advantages, would have accrued ; but their steamers are not fitted, 
some power prevents it, One rumour says that it is the French Govern- 
ment that prevents it; another that the English Post Office regard this 
purely commercial application to the needs of a purely commercial company 
like the South-Eastern as an infringement of the Post Office monopoly. 
The installation would only be used for the business purposes of the rail- 


way company; the public would not be able to use it. Anyway an 
obstruction existe ; this hidden power, whatever it is, prevents the railway 


company availing itself of the advantages of wireless telegraphy, and 


binders our earning the revenue which would accrue from this mutually 
advantageous and ordinary commercial transaction. 

Perhaps we do come under the Post Office monopoly ; perhaps we are 
exempt; perhaps we might be able to substantiate some claim to come 
under the exceptions of the Telegraph Acts. Certainly it is not our inten- 
tion to be drawn into a dispute with the Post Office, whose monopoly 
extends only, as far as marine work is concerned, three miles from the 
coast. I presume there is no doubt that a steamer fitted with our appa- 
ratus may steam up and down the coast three miles and one yard from 
the shore and speak as much aa they like to any station we may have on 
the coast without infringing the Post Office monopoly, and the burden of 
proof of that additional yard would hardly fall on the steamship. How- 
ever, Mr. Hanbury’s answer to Sir J. Leng in the House of Commons leads 
us to hope that ere long we shall not only have a free licence from the 
Post Office, but that they may give us 4 percentage of the additional 
business we shall bring to them. | 

I am glad to say the Admiralty is fully aliveto the value of the system 
in its application to ships of war, and has arranged with this compauy to 
install the Marconi system on board more than 30 ships and torpedo 
stations. 

Mr. Bullocke and four of our assistante landed on Saturday last from 
South Africa, and have reported that the Marconi apparatus fitted for 
about three months on four ships of Her Majesty's Navy in Delagoa Bay 
has worked day and night with complete success, 

Mr. Ritchie, in Parliament the other day, said a departmental committee 
was sitting to deal with the question of communication by means of wireless 
telegraphy between lighthouses and lightshipe. As no one from this 
company has yet been called to give evidence I presume that our 12 
months’ successsul working at the South Foreland has been taken as 
demonstrating the practicability of such communication, 


PARLIAMENTARY INTELLIGENCE. 


ees 


ELECTRIC LIGHTING IN THE EAST END OF LONDON. 


On Wednesday the Select Committee of the House of Lords, of which 
the Earl of Camperdown is chairman, considered the act to confirm pro- 
visional orders made by the Board of Trade relating to Battersea, 
Limehouse, Mile End Old Town, and St. George’s-in-the-East. 

Mr. WORSLEY TAYLOR, Q.C., said there was no opposition to the 
Battersea order. He appeared on the Limehouse order, which was identical 
with the others. Mr. Shiress Will, Q.C., appeared on the St. George's 
order, and Mr. Baggallay on the Mile End order, and probably one 
opening would suffice, there being also only one petition, that of the 
County of London, which was directed against all three districts. In the 
session of 1897 this company got a provisional order confirmed for supply- 
ing electricity in Limehouse, Mile End Old Town, and St. George's-in- 
the-East. The point which all three local authorities made was that up 
to the present the company had done absolutely nothing to supply electric 
light ia any one of the districts. The authorities thought the time would 
come when they ought to have electric light, and that they were tbe 
best people to supply it, and the result was that they all obtained 
provisional orders. If the case stopped there it would be a strong 
one; but a material change had been effected since 1897 by the County 
of London Local Government Act, 1899, under which the three districts 
in question, with Whitechapel, would form the new borough of Stepney. 
Whitechapel had an order, and a site on which were worka which 
they could expand up to about 15,000 н.Р., and this would carry them on 
for years, The average price per unit charged by the company was 44d., 
whereas that of the Whitechapel District Board of Works was only ðd., 
and therefore on the mere ground of cheapness the local authorities were 
justified in their action. In section 3 of the order it was provided 
that as from the date of the announcement of the Order in Couacil 
establishing the new metropolitan borough of Stepney the under- 
takings and areas of supply under the three orders should be deemed 
to be one undertaking and one area of supply; so that the Board of 
Trade had not merely given the authorities the right to supply them- 
selves but had rolled the whole thing up into one. It was for the company 
to show why these authorities should not be allowed to supply themselves 
rather than for the authorities to show why the bill in the public interest 
ought to pass. The company had tried, by bills, to get power to con- 
nect their St. Luke’s works with|the East-end districts, but failed. Then 
they turned to the Regent's Canal, and he believed had bargained for a 
wayleave along the towing path there. 

Major P. CARDEW said the generating station at present existing in 
Whitechapel was on a good site. The existing plant was not very large, 
the supply not having been started very long. It would be possible to 
place plant of 15,000 n.r. or equal to 10,000kw. on the site, which was 
about 24 acres in extent. The system of supply was the low-pressure 
direct; that from the St. Luke's station high-pressure alternating, though 
he believed they had a certain amount of low-pressure plant there, too. 
Comparing the positions of the two stations—one in Whitechapel and one 
in St. Luke's—he thought the advantage, from a commercial point of view, 
rested with the Whitechapel atation. He thought the present action of the 
local authorities justified. With regard to competition, his view would be 
very different if the company had already expended a large sum of money 
in the district ; but as they had spent nothing they had n» right to com- 
plain. If a company was doing its duty and carrying out a thoroughly 
efficient supply there was an element of unfairness in the local authority 
(having consented to the coming in of the company) wanting to compete. 


THE ELECTRICIAN, JULY 20, 1900. 


489 


Cross-examined : Supposing our failure to supply in this district and 
to do our duty is entirely owing to the action of the local authority and 
the County Council, do you not think it unfair that they should come 
in!—No. I think the difficulty you are in із the result of your deliberate 
policy. You deliberately decided that you would supply from a station 
which had no access to the district. I think you must stand or fall 
by that policy. 

Mr. W. JAMESON, surveyor to the Whitechapel district, said the elec- 
trical works were created under his supervision. The boiler capacity at 
present was about 600 H.P. or 700 н.р, The works were started just before 
last Christmas, and were now supplying very nearly to their fnll capacity— 
about 15,000 lamps. There was a quantity of machinery on order, which 
would be delivered probably within the next three months, aud would 
quadruple the power of the station. The average charge in Whitechapel 
for electric current was about 3d. per unit. The authority supplied a 
considerable number of small motors for sewing machines in connection 
with the East-end clothing trade, &c. For shops taking the light for a 
considerable period the Whitechapel charge worked out to less than the 
cost of gas. A new building at the site of the works was in course of 
construction. 

Mr. PARKER, assistant engineer of the Whitechapel diatrict, said he 
believed that 5d. would be a remunerative charge in the district. The 
demand for electric current was increasing. It would take about two 
years to make the necessary arrangements to supply the new district. 

Mr. RATCLIFF, clerk to the Limehouse District Board, said the com- 
pany's act received the Royal Assent in 1897. They were bound to carry 
out the works by September, 1899, but they only gave notice at that date 
of their intention to lay the mains. No notice was taken of this intima- 
tion, and after the expiration of a month there would be no statutory 
powers to object to the laying of the mains. The company, however, had 
not even yet commenced to lay mains, 

That was the case for Limehouse. 

Mr. KNIGHT, engineer and surveyor of the Mile End Old Town District 
gave details as to the steps taken by the three districts to join with White 
chapel in securing the revocation of the County of London Company's 
powers and the promotion of their own order. It was not true that the 
company had been delayed by the districts in the carrying out of their 
order of 1897. His district had an acre of land on the canal on which 
there was a destructor, and that they could use for the building of an 
electricity generating station. The County of London Company had never 
done an inch of work in the Mile End Old Town district. 

Mr. BAGGALLAY, Q.C., submitted that at the present moment the 
County of London Company's pewers were capable of being revoked by 
the Board of Trade, The company would not be injured, save that they 
had had to pay the costs of getting the order of 1897, which they had not 
carried into effect. 

Mr. THOMPSON, vestry clerk of St. George’s-in-the-East, said his 
Vestry had not received a communication from the Board of Trade stating 
that they declined to revoke the company's 1897 order. His Vestry had 
made suggestions to the Board of Trade for the amendment of the 
company's supply, but without success. 

Mr. SHIRESS WILL pointed out that when the company obtained 
their powers in 1897 they were bound to supply electricity to the districts 
from а generating station within the districts. They had delayed through 
endeavouring to get the supply from the generating station in another 
district authorised by their act of 1892. The Board of Trade had 
sanctioned the present order, and the bill confirming it had passed the 
House of Commons. 

Mr. BRAITHWAITE, jun., deputy-chairman of the County of London 
Company, said his company, having obtained their order had endeavoured 
to obtain wayleaves through intervening districts in order to supply 
electricity from St. Lukes, the company, seeing that the economical way 
to supply would be from that district, A bill for the wayleaves was 
rejected in 1899. They had now succeeded, at {considerable expense, in 
getting wayleaves from the Canal Company, and the company were 
prepared at once to commence laying down plant, having all the necessary 
capital available. The company had already gone to considerable expense 
in making provision for special plant. They had plant for 500kw. 
at their City-road Station in view of the supply of these eastern districts, 
and a deal of this plant would be idle if not so used. Besides, the 
company now proposed to supply motive power as well as lighting, and 
to do that had made arrangements for new and special plant. The districts 
were power districts, and the supply must be economical. It would not 
be economical to generate the electricity in the districts themselves, 

Yesterddy Mr. CHARLES P. SPARKS, chief engineer to the County of 
London Company, said his company had endeavoured for some time to 
obtain wayleaves from their generating station to Mile End Old Town, 
Limehouse, and St. George's. They had at length been successful in 
obtaining wayleaves along the Regent’s Canal for a distance of 34 miles. 
They proposed to lay down four conduits. They would begin to supply 
under their present two-phase system till they got the permission 
of the Board of Trade to supply continuous current. The capacity of the 
City-road station was 2,200kw. The maximum load last winter was 
1,260kw. with 450kw. reserve, which would have been available for the 
east-end district. This year they would have a reserve of 500kw., in 
addition to the supply from the original plant. He pointed out that dif- 
culties had been put in the way of the company in the matter of way- 


leaves and the laying of mains in the east-end districts. The company - 


supplied electricity in its northern district at the rate of about 4d. per 

unit for lighting and 24d. for power. The capital expenditure in making 

ute of the wayleaves which had been acquired would be £11,000 to carry 
1,500kw. over à distance of 53 miles. The cost of pipes would be 17 per 
cent. of the total, the cost of the cables would be 66 per cent., and the cost 
of labour, supervision, &c., 17 per cent. The amount to be paid for way- 
eaves was £300 a ycar for three years and £500 a year after that. 


Crogs-examined by Mr. Worsley Taylor, Q.C.: Within about 16 months 
every shilling of the company's axisting capital would be utilised. | 

Mr. WORSLEY TAYLOR; Very well; that brings us to the bottom 
of the hardship to you of the passing of this bill. 

WITNESS said that the total capacity of the company was 3, 400kw., 
whicb, if the normal rate of increase was maintained, would be utilised 
in 15 or 16 monthe. ; 

By the CHAIRMAN : The company supplied St. Luke's, Clerkenwell, 
and other places in the north, and between that district and the district 
they proposed to serve lay the districts of Bethnal Green and Shoreditch, 
and part of the City. To supply the district in diepute wayleaves through . 
& district which they did not supply were necessary. ; 

In re-examination, WITNESS said that the two-phase system had been 
adopted in order to give a supply to the east-end districts. They were 
studying economy in this matter, and in order to give an effectual supply 
they had spent a great deal of money. At Christmas, 1901, the existing 
plant at the City-road works would be fully occupied, but they had further 
plant for the accommodation of the east-end on order. His company were 
supplying the City of London Company with electricity in bulk, that 
company having had some difficulty to encounter. Their supply would 
end іп а few months, and would relieve machinery for supplying 450kw., 
or, with reserve, 690kw. 

The CHAIRMAN : I gather that you do not think it would be remu- 
nerative for any one to supply the new Stepney borough alone ?—I do not. 
include Whitechapel. We do not supply or propose to supply that. 

The CHAIRMAN : You mean that St. George’s-in-the-East, Mile End 
Old Town and Limehouse could not supply themselves economically !—Yes. 

But they could be supplied economically from Whitechapel ?—Y es. 
These gentlemen have taken our case, and applied it to themselves. 

Mr. S. MORSE, solicitor to the petitioners, gave a history of the electric 
supply ordera affecting not only St. George's, Mile End Old Town, and 
Limehouse, but also Whitechapel. His company had promoted a bill 
to enable them to reach Mile End and the other parisbes through 
Whitechapel and Shoreditch. The Committee who considered the 
bill decided not to give the powers asked for, which were of a wide 
character, They then asked for permission to communicate from their 
existing station to the districts they had power to supply, but it was said 
that the bill was so altered that it would be necessary to drop it at that 
period, and come again to Parliament for fresh powers. In 1899 the 
company submitted to the Board of Trade the system of supply they 
proposed to use. Witness then quoted from correspondence and resolu- 
tions of the local authorities to show that the east-end districts had held 
a conference, and had decided to get the London County Council to 
assist them in obstructing the carrying out of the company’s works. 
The London County Council accordingly adopted obstructive tactica, and 
effectually prevented the company from carrying out their works from 
Sept. 30, 1899, to March 3, 1900, when the Board of Trade ruled that they 
were out of court. On Sept. 23 the local authorities through certain 
members of Parliament, waited upon the Board of Trade, and endeavoured 
by an cx parte statement to get that department to revoke the order 
granted to the County of London Company for the supply of the east-end 
district. The Board of Trade, without hearing the company, but knowing 
what they were doing, decided that they should not be interfered with. 
Witness detailed the arrangements entered into between the North Metro- 
politau Railway and the Canal Company and the County of London Com- 
pany for wayleaves from the City-road station to Mile End Old Town, and 
said if this bill were to pass the company would be bound for three years 
to pay £300 a year. He did not think Mile End Oid Town had power to 
stop their laying mains in the district. When the agreement, was entered 
into the company knew the present orders were pending. He did not 
know, however, what the bill had to do with the agreement. The bargain 
was made deliberately with their eyes open. In 1897, when the company 
got their order, it could only have been carried out by getting a generating 
station in the district itself or obtaining wayleavee, for Parliament had 
rejected that part of the bill which would have enabled the company to 
get a connected supply distinct from the City-road to Mile End Old Town. 

By the CHAIRMAN: His company had power to lay mains in Mile 
End Old Town, that district not having objected within the statutory 

riod. 

Mr. MOON, for the company, first dealt with the two legal points, first 
as to their legal right to carry their mains along the Regent's Canal, 

The CHAIRMAN : That right is not disputed. А 

Mr. SHIRESS WILL: I contend that the agreement with the Canal 
Company is not binding, not having been sealed. | 

The CHAIRMAN: But it could be completed to-day. All you say is 
that it із incohate. There is no question as to power to enter into the 
agreement to grant the wayleave. 

Mr. SHIRESS WILL: No doubt. : 

Mr. MOON eaid that according to the decision of the Committee, the 
agreement might be made conclusive. It had been partly fulfilled as 
already two payments of £75 each had been made by the company. As 
to the contention that the company had no power to break up roads 
through a district other than their area of supply, in order to give com- - 
munication between the generating station and the area of supply, he 
quoted from the decision of the Committee presided over by Lord Cross, 
which eat to consider that amongst other questions, to the effect that 
compulsory power for works might be given under such circumstances. 
It was held that to come under that decision the bill giving 
the power for breaking up streets must also have contained the 
power to set up the generating station, bat this he contested, the 
decision of Lord Cros&'s Committee having made по reference ss to 
the time at which power to break up streets should havé bæn given. 
He went on to point out tliat the company Had power to supply this éast- 
end district and had already gone to great expense to put that power 
into operation, and that to pass this bill would be to render 
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the loca! authorities competitore. And the Committee must bear in mind 
that the only ground on which Parliament had allowed a local authority 
to compete with existing undertakers in the supply of electricity bad 
been that of failure on the part of the private company to carry out their 
statutory obligations. And no doubt the main argument of the pro- 
moters was that the County of London Company had not carried out 
their powers. Against this he reminded the Committee that the com- 
pany had been obstructed in their endeavour to obtain wayleaves, as 
their attempt to secure а continuous district of supply had been 
defeated. oreover, the Committee must recollect that the Board 
of Trade had been applied to to revoke the company's pro- 
visional order, and had declined to do во, and declined without 
calling on the company to reply to the arguments of the applicants. So 
far from having done nothing to fulfil the order, the company had done a 
great deal though they had not at that moment expended any money ia 
the districts of the particular local authorities promoting the present bill. 
Besides the cost of obtaining the provisional order, they had put down 
two-phase plant with the object of supplying these districts. They bad 
adopted a special type of plant to enable them economically to transmit the 
current to Mile End, and they had provided at St. Luke’s station an excesa 
quantity of power amounting, with reserve, to 600 kw., which they would 
utilise for the new district at once. Finally, the company had used their 
best endeavours to carry out the order they had obtained in 1897, and 
had now obtained the necessary wayleaves and were in a position to com- 
mence supplying the three eastern districts in from four to six months, 
and under the circumstances there was nothing to justify the passing of 
the bill, and, as a consequence, the revocation of the company's order. 

Mr. SHIRESS WILL summed up for Mile End Old Town. He said 
that во far as the district was concerned it would be better for the new 
borough of Stepney (which would one day be the purchasing authority) to 
have a complete undertaking within its own boundary than to have an 
eléctric light installation perfect in everything but the generating station. 

The CHAIRMAN said that no doubt if they were beginning de novo the 
interests of the inhabitants of the district would be consulted in that 
matter, but as things were it was impossible to ignore the existence of the 
Brush Company and of their order. 

A dispute aroge as to what had been eaid in evidence on the two-phase 
system, and the chairman recalled Mr. Sparks, who stated that the two- 
phase system was used over a large part of their area of supply north of 
the Thames, and in the whole of a separate area of supply south of the 
Thames. The two-phase system was the most modern system for 
distributing electricity at a distance. 

Mr. W. M. ACWORTH replied for Limehouse. 

Mr. BALFOUR BROWNE, Q.C. waived the right of reply. 

The CHAIRMAN then aunounced that the Committee had decided that 
the bill might proceed. 

Ditcussion arose on the question of the payment by the promoters of 
the costs incurred by the company in connection with their provisional 
order aud in relation to the supply of the east-end districts. 

Mr. BALFOUR BROWNE said that if these coats were paid the 
company would agree to the cancellation of their order. 

The answer of the local authorities could not then be given, and the 
matter stands over, till to-day (Friday). 


METROPOLITAN DISTRICT RAILWAY CO. 8 BILL. 


This bill was corsidered on Friday by a Select Committee of the House 
of Lords, presided over by Viscount Portman. 

Mr. POPE, Q C., for the promoting company, said that for many years 
the question of electric traction had engaged the serious and constant 
attention of the promoters. Electric traction had hitherto only been appli- 
cable to Hghter railways than those usually employed in this country, and 
the main difficulty had been found to be the extreme draught and weight 
of a train capable of carrying passengers in such numbers as were carried on 
the District Railway. For two years Sir John Wolfe Barry and Sir William 
Preece had been engaged in experimenting as to the best mode of apply- 
ing electrie traction to the purposes of that railway, and a certain measure 
of success had attended their efforts. At present an experimental train 
was running between Earl's Court and High-street, Kensington, to test 
the applicabi'ity of tbe scheme. The bill was to enable the company to 
carry out the system of electric traction which the two engineers had 
proposed. They sought to acquire a site at Chelsea Creek for a generating 
station ; they had been able to arrange with the local authorities to lay 
mains below the streets to carry the energy from the station to the rail- 
way. It had, however, been found, necessary to lay an alternative cable. 
This they propoeed to lay оп the extreme margin of tbe lands of the 
West London and West London Extension Railways. This would involve 
no real interference or injury to those railways, and he (the learned 
counsel) considered it at least a selfish policy for the Great Western and 
the London and North Western Companies, who were the owners of the line, 
to deny the District Railway the right to lay this electric main. 

Sir JOHN WODFE BARRY said the advisability of employing electric 
traction had been for a considerable time before both the Metropolitan 
District and the Metropolitan Railway Companies, A year ortwoago the Dis- 
trict Company obtained leave from Parliament to work their line electrically, 
but they did not obtain powers to purchase Jand for a generating station, 
nor facilities for laying electric mains and conducting the power to the 
railway. They conveyed about 50,000,000 passengers a year, and the new 
system would be an enormous benefit to the public. Last year the 
Metropolitan and District Railways placed at his disposal a sum of 
£20,000 for the purpose of conducting experiments on the workipg 
of their full-sized trains. Up to that time in this country no full. 
sized train had been worked electrically on steep gradients, and it 
was thought desirable to have a full-sized experiment. This was made on 
the line between Earl's Court and High-street, Ke^sing'on, on which 


there is a gradient of 1 in 42, and had been entirely successful. They 
were able to travel more quickly, to start the train more rapidly, and to 
convey heavier loads than with steam locomotives. The site for the 
generating station at Chelsea Creek was very suitable. No residential 
injury would be caused, and, being on the Thames, coale could be eco. 
nomically conveyed, and water obtained for condensing p The 
electrical conductors would be placed in cast-iron boxes, about Qin. by 
15in., laid 2ft. below the surface of the street. The object of the alter. 
native route wasto duplicate their cable, as they would bave to duplicate 
all the plant. He did not think the laying of the main would interfere 
with the petitioning railway companies’ property. The estimates for land 
were £58,000 and for buildings £55,000, and the total cost to fit the Distriet 
Railway for working electrically would be about half a million. 

Sir WILLIAM PREECE said, in conjunction with the previous witnes, 
he bad conducted experiments between Earl's Court and High.street, 
Kensington, with a passenger traffic heavier and greater than anything 
that had been done anywhere, even in Americs. The results had been 
highly satisfactory. The introduction of electricity as a motive power on 
the underground railways would be of great benefit to the public. It 
would clear the atmosphere of the underground railways ; it would secure 
& beautiful light in the carriages, and it would enable the speed of the 
trains to beincreaged. As to the site for the generating station, they had 
never been able to find a site so advantageous as that at Cheleea. He felt 
strongly the necessity of an alternative route. Though he had had 47 
years’ experience of dlect icity. they were every day being met with some- 
thing new and unexpected. They must have, in electrical enterprises, 
two strings to their bow, and he objected to a great railway traffic like 
theirs beiog dependent upon a line of pipes going through the streeta. In 
his opinion the placing of the conduita on the extreme verge of the railway 
would in no sense interfere with the traffic or with the convenience of the rail- 
way. He could form no estimate of how long the cable would last. The 
only experience of a similar main was that from Deptford to Trafalgar. 
square, The distance was 7 miles or 8 miles. The cables had been down 
five years. They were worked at very high pressure—10,000 volte—euch 
as they also proposed to use, and during that period of five years there 
had been only one fault—only one occasion to open the street. His 
impression was that the interests of the Chelsea Electric Supply Co. would 
be fully protected by the clauses of the Board of Trade and of the Consoli- 
dated Electric Lighting Act of 1899. They had no intention of competing 
with the Chelsea Co. in the supply of electricity. 

On Monday Sir JOHN WOLFE BARRY, recalled, said Sir Wm. Preece 
and himself had carefully considered this site for the generating station at 
Putney before deciding on the Cheleea site. There were many objections 
to the Putney site, It was in an important residential district. The site 
would not be large enough for the work they contemplated, and it was not 
central, being at the extreme end of one of the District Railway's lines 
He knew many cases ia which companies had asked to put up power 
stations in residential districts, but Parliament had declined to allow them 
to do so. In the case of the Chelsea site, Parliament had already 
authorised the erection of a generating station there, and their company 
had met with no objections. 

Mr. WEDDERBURN, Q.C., for the owners of the West London Railwar, 
said for the first time in his experience a trading company was seeking t 

ita lines along the property of a railway company. The promoters 
had entirely failed to prove that public necessity which alone could justify 
euch an interference with private property. 

Mr. SHIRESS WILL, Q.C., for the West London Extension Railway, 
took the eame line of argument. | 

The CHAIRMAN said the Committee found the preamble of the bill 
proved, but they would not sanction the laying of the alternative line of 
pipes on the property of the railway companies, 

Clauses having been adjusted, the bill was ordered to be reported, а 
amended, to the House. 


WALSALL CORPORATION BILL. 


On Tuesday the Selcet Committee of the House of Commons, of which 
Col. Gunter is chairmau, considered this bill, which included a proposal 
to re-equip the ex‘sting tramway system and to make extensions b.th 
inside and outside the borough, including extensions to Bloxwich, Willen- 
hall, Waleall Wood, and through Great Barr to the boundary of the 
adjoining district of Perry Barr, whence a line will be made by the local 
authority of Perry Barr through their area and connecting with the 
existing tram system to Birmingham. The overhead trolley system 
is proposed. A pe ition by residents asked that if the Committee 
sanctioned any part of the scheme the Corporation should not be allowed 
to go outside their own boundaries. А 

Mr. W. J. SMITH, mayor of Walsall, said the inhabitants of Birmingham 
road were practically unanimously favourable to the tramway scheme, 
which he explained was much needed to bring in the outside population ot 
market days. At present these people entered the borough in carriers 
carts and other similar conveyances. The line would be much used to 
convey people to the pleasant country district of Great Barr, and as giving 
a direct route to Birmingham. It was not anticipated that the tramway 
would be profitable for the first year or two, and the deficiency, if any, 
under the bill would be thrown on the borough rate, and would not fall on 
the outside district served by the line. He believed, however, that the 
tramway system as a whole would pay. 

Several witnessca were then called, who gave evidence as to the local 
need for and advantage of the tramways. 

Mr. R. GREEN, C.E., who prepared the plans and sections aud the 
estimates of expense in connection with the bill, eaid : From an engineering 
point of view thia was one of the easiest systems of tramway he һай been 
connected with. There was an existing tramway system in the town 
which the Corporation proposed to acquire, and which would require to he 
re-laidand he re-equipped. The total expenditurecontemplated was £160,090, 
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which included £25,000 for the extensions of the generating station and cars. 
The suggestions made by the opponents that, Birmingham-road should be 
re-laid with wood would be impracticable. In the first coet of granite as 
compared with. wood there was not much difference ; but in a case like 
this granite would have three times the life of wood, besides which the 
annual cost of maintaining wood was much greater than that of maintain- 
ing granite. From a sanitary point of view also he much preferred granite. 
The steeper the incline of a road the more difficult wood became for horses ; 
and there were some considerable gradients in this scheme. Nor would 
wood pavement lessen the noise of a tram. He considered that in very 
narrow streets two lines were better than one, and it was provided that 
in all cases where there was less than 7ft. 6in. between the outer rail and 
‘the kerb, there should be a double line. Without ‘any special expense for 
widening or other things the cost of the overhead trolley system was 
estimated at about £12,000 per mile. The overhead trolley system was 
very much cheaper than other electrical systems of traction. 

After hearing the evidence of the petitioners against the bill and counsel 
on their behalf, 

The Committee passed the preamble of the bill, which, after clauses had 
been considered, was ordered for report. 


LONDON UNITED TRAMWAYS BILL. 


The Select Committee of the House of Lords, preaided over by Lord 
Rosse, on Friday last resumed consideration of this bill. Strenuous 
opposition was offered by frontagers along the route of the proposed 
branch line along the Richmond-road, Twickenham, to a point near to 
Richmond Bridge. 

A number of local witneeses in support of the scheme closed the 
promoters' case. 

Mr. EARLE, for the Middlesex County Council, said the desire of the 
Council was to protect their roads from aggression. The effect of these 
tramways would be to increase the population of the districts through 
which they would run, and therefore it was desirable that the ordinary 
requirements as to width of road should be insisted on. He submitted 
that the payments to be made by the company to the District Councils 
should be taken into account in the settling between the Middlesex County 
Council and the District Councils in regard to the upkeep of the roads. 

Mr. FITZGERALD, Q.C, explained that a portion of the tramways 
in the Acton district would have been purchasable by the Acton Council 
in 11 years, but in coneideration of their agreeing to grant a uniform term 
«f 24 years the company had agreed to make a payment of £400 a year 
to the Council. | | 

Evidence in support of the frontagers’ petition was then taken. 

Mr. C. A. BRERETON, C.E., said he resided at East Twickenham. 
He did not think Richmond-road a suitable one in which to lay down a 
tramway, owing to the abruptness of its curves and to its circuitous route, 

Further similar evidence having been given, | | 

Mr. WHEELER, Q.C., for the frontagers, condemned the trolley system 
as wholly objectionable, urging that there was nothing final about electric 
traction which, in the same way as steam, had supplanted horse- power, and 
might itself be supplanted before very long—and he referred in this 
connection to the progress being made in motor cara—in which case it 
would be impossible to restore Richmond-road to its present attractive 
condition, He entirely declined to assent to the view that, because 
enormous sums of money had been spent on local authorities, and 
because these local authorities had given their consent to the scheme, 
therefore they represented local feeling. These assents he held had been 
given because of action on the part of the company which would render 
outlay on their part unnecessary when that outlay had to be faced. 

Without calling on counsel for the promoters to reply, the CHAIRMAN 
said the Committee found the preamble proved. 

A clause giving the Middlesex County Council certain protection in 
regard to the roads having been agreed to, the bill was ordered to be 
reported for third reading. 


GLASGOW DISTRICT TRAMWAYS BILL. 


Questions of locus standi in regard to this bill were considered by the 
Court of Referees of the House of Commons on Thursday last, The bill 
is being promoted by Mr. W. M. Murphy and others and seeks authority 
to construct two groups of electric tramways, one in and around Paisley 
and tbe other in and around Renfrew. When the bill was before the 
House of Lords the proposed line between Govan and Renfrew was struck 
out, Glasgow Corporation undertaking to promote next session a similar 
line as part of the Glasgow tramways system. The petitioners against the bill 
to whose locus standi the promoters objected were the Glasgow and Renfrew 
District Railway Co., the Corporation of Glasgow, Paisley and Barrhead 
District Railway Co., Glasgow and South Western Railway Co., and Glasgow 
and Paisley Joint Line Committee. When the Court of Referees met it was 
found that the petitions of the Corporation of Glasgow, Glasgow and South 
Weatern Railway Co., and Glasgow and Paisley Joint Line Committee had 
been withdrawn. | 

Representatives of the Glasgow and Renfrew and the Barrhead District 
Railways having declared that the electric tramways would seriously com- 
pete with their lines, | 

Mr. PEMBROKE STEPHENS, Q.C., for the promoters, admitted 
there would be a certain measure of competition, but contended that such 
competition was not sufficient to justify a losus standi being granted. 
With a view to meeting objection from the railway, companies, the promoters 
had reduced their parcele-carrying limit from 500lb. to 561b. They thought 
that that concession would end the difficulty. 

Tlie Paisley and Barrhead Co, and the Glasgow and Renfrew District Co. 
were granted a restricted locus, ; | 
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BLECTRIC POWER BILLS. 


In the House of Commons ou Monday, on the consideration of the 
Durham (County of) Electric Power Bill, Mr. CALDWELL moved that 
the Standing Ordera be suspended, and that the bill be read a third time. 

Mr. GALLOWAY objected to special facilities being given te the pro- 
moters of this bill. The motion was, however, agreed to, but on the 
motion that the Standing Orders be suspended in order that the bill be 
read a third time, Mr. Galloway repeated his objection to the bills being 
rushed through the House under special facilities. | 

A division was challenged, but not persisted in, and the bill was ulti- 
mately read a third time, as were also the Lancashire Electric Power Bill 
and the South Wales Electrical Power Distribution Bill. 


The North Metropolitan Electric Power Supply Bill was read a third 
time in the House of Commons on Tuesday. 


LIVERPOOL OVERHEAD RAILWAY BILL. 


This bill, which authorises the construction of new electric railways at 
Seaforth and Liverpool, the widening of a short portion of the system ia 
Liverpool, and increases the capital powers of the company, was passed by 
the Unopposed Bill Committee of the House of Commons on Friday last, 
after passing the committee stage of the House of Lords. 


Royal assent has been given to the Southport Extensions and Tramways, 
Stockport Corporation Tramways, J&ncoln Corporation (Tramways, &c.), 
and the City of London Electric Lighting bills. 


— — — -— 


WIRELESS TELEGRAPHY IN LIGHTHOUSES. 


In the House of Commons on Friday, in answer to Sir J. Colomb, 
Mr. RITCHIE said he understood the experiment of establishing electrical 
communication with the East Goodwin light vessel was regarded as suc- 
cessful. The experiment having been completed, the apparatus was 
removed, and whole question of electrical communication with light 
stations had, as he had previously stated, been referred to an inter-depart- 
mental committee, on which the Post Office, the Treasury, the Admiralty, 
and the Board of Trade were all represented. He was not aware of the name 
of the receiving office in Germany with which the Borkum light vessel was in 
communication, and was, therefore, unable to state the distance between the 
offics and the vessel. The distance between the East Goodwin light vessel 
and the receiving office in England was about 10 miles. The mere prac- 
ticability of establishing communication was not the only question to be 
considered. Very difficult questions of patent rights were involved, and the 
question how to deal with those rights needed careful handling. 

Mr. J. LOWTHER: Are stepa being taken to expedite the ssttlement ? 

Mr. RITCHIE: I have expressed to the Committee a hope that they 
may speedily make their report. | 


CABLE COMMUNICATION BETWEEN BRITISH 
COLONIES. 

In the House of Commons last night, Mr. TOMLINSON asked the 
Secretary of State for the Colonies whether he was aware that, although 
the island of Jamaica is now in direct telegraphic communication with the 
British Empire through British cables by Turks Island, Bermuda, and 
Halifax (Nova Scotia), po steps have yet been taken to establish direct 
commanication between Jamaica and the other West Indian islands, and 
that the cables connecting Jamaica with the fortified coaling station of 
St. Lucia and the islands of Barbados, St. Vincent, and Trinidad, and 
the other West Indian islands, as well as the mainland of British Guiana, 
all touch foreign soil at one or more points, Also whether British Hon- 
duras is also dependent upon foreign cables, and that if a colonist in 
Britieh Honduras wishes to telegraph to the United States or England he 
has to take a journey into the neighbouring Republics of Guatemala or 
Spanish Honduras in order to do so. 

Mr. J. CHAMBERLAIN: The facts are as stated. The points raised 
in the question have been carefully considered, and will not be lost sight 
of. Considerable expenditure would be involved, and I cannot promise 
any immediate action in the matter. 


PROPOSED CABLE TO WEI-HAI-WEI. 


In the House of Commons, on Tueaday, the CHANCELLOR OF THE 
EXCHEQUER stated, in reply to Sir C. Dilke, that the proposed cable to 
Wei-hai-wei was not to be laid from Gutzlaff, but from the Saddle Islande, 
which were some 30 miles further sea wards. The Great Northern Tele- 
graph Co. had no station on those islands. Arrangements would be made 

or the working of the new cable by a British staff. Negotiations were in 
progress with the Eastern Extension Telegraph Co. as to the ownership of 
the cable. Pending the result the company are to lay and work the cable, 


TELEPHONIC COMPETITION. 

In the House of Commons, on Friday, Mr. HENNIKER HEATON 
asked the Secretary to tbe Treasury the amount paid by the National 
Telephone Co. as royalty on their gross receipts last year, and where this 
sum was to be found set out in the public accounts. 

Mr. HANBURY : The amount paid by the National Telephone Co. to 
the Post Office as royalty for the year ended March 31, 1900, was £154,115, 
and this amount will be found included in the finance accounta (p. 23), 
described as “ Telegraph Service, Gross Receipts.” 

Мг. G. BOWLES : Does the Government propoze to enter into competi- 
tion with the company with a view to extinguishing this receipt ? 

Mr. HANBURY : The Government are, in this matter, carrying out the 
wishes of Parliameng, which has decided that there shall be competition. 


LÁ 
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LEGAL INTELLIGENCE. 


——— — 


Attorney-General v. National Telephone Co. (Ltd.). 

This case came. before Lords Justices Smith and Vaughan Williams 
in the Court of Appeal yesterday on the appeal of plaintiff from an order 
of Mr. Justice Bucknill dated June 12, 1900. 

Mr. H. F. DICKENS, Q.C., said Mr. Justice Bucknill ordered that the 
case should be tried with a jury. The plaintiff appealed from that order 
on the ground that the causes of action and the defences set out in the 
pleadings disclosed no questions in which the jury could render any 
assistance, and that if any question of fact arose at all they would depend 
upon an enormous amount of correspondence and negotiations which could 
not conveniently be set before a jury. Counsel said the action was brought by 
the Attorney-General on the relation of the London County Council and by 
the London County Council against the defendants to restrain them from 
committing & nuisance by opening the streets in the metropolis for the 
purpose of laying their telephone wires, and also for a declaration that the 
defendants were not entitled to do that except under certain consents by 
certain of the Telegraph Acts. Plaintiff als» claimed a declaration that 
defendants were not entitled to break up the streets whenever they liked for 
the purpose of repairing their wires when £o laid. The telephone company 
were, hecontended, practically claiming to have the right to lay their telephone 
wires not under the powers of the Telegraph Acts at all, but because they 
had the consents of local authorities. Of course that raised a point of 
law—viz., whether the company could have the right against the Attorney- 
General to create a nuisance. The points of law raised were no doubt 
important ones, but his submission was that it was not в case in which a 
jury could render any assistance. 

Lord Justice SMITH said that on looking at the pleadings he thought 
there was a question of fact raised as to whether the telephone company 
had caused any obstruction in the streets which would rightly be decided 
by a jury. 

Mr. DALDY, on the same side, argued that this was a proper case to be 
tried by a common law judge sitting without a jury. The action was for 
an injunction and for a declaration, and could have been brought in the 
Chancery Division. 

Their LORDSHIPS, without calling upon Sir Edward Clarke for the 
company, dismissed the appeal, with costa. 


Othen v. Electrical Undertakings (Ltd.). 


In the Chancery Division on Saturday Mr. Justice Cozens-Hardy heard 
a debenture stockholder's action against the company aud the trustees of 
the deed. All the parties e to take the judgment in the settled 
form, with the appointment of a receiver and manager. The court 
appointed Mr. C. E, Hare receiver and manager, to act for four months, 
but would not give him liberty to borrow £500 to carry on the business, 
stating that the parties would have to take out a summons in chambers 
for that purpose, 


Workmen’s Compensation Act. 


Recently at the Bury County Court an application was made for an 
order for the payment of 12a. per week as compensation under section 8 of 
the Workmen's Compensation Aot ќо E. Clegg, formerly in the employ 
of Mr, A. Greenhalgh, Radcliffe. It appeared that it had been 
between the parties that Clegg should receive 12a per week as compensation 
for injuries recelved. Difference arose, however, as to whether or not Clegg 
should attend each week at the works to receive the money, and he had been 
distinctly told that unless he did so the money would not be paid. There 
was nothing in the act which stated that a man must attend at the works 
in order to receive compensation, nor did ir state that the money should be 
sent to him, but it was contended that the general law which applied to 
other debts and the general practice of the county court must be taken to 
cover the clause in the act. 

After hearing arguments, 

Judge J. K. BRADBURY pointed out that the clause meant that the 
person who paid was to get a discharge from the person who received the 
money, and did not say where the топсу was to be paid. Не did not 
think it was the duty of the creditor to go for payment, and he made an 
order that the respondent should pay the weekly compensation at the 
residence of the applicant. The judge refused to grant an order in stay 
of execution in view of an appeal by the insurance company, the chief 
party affected by the decision, 


Ellis v, Knott was an appeal action tried in the High Court recently 
It was deeired to set aside the award of Judge Smyly, Q.C., at the Derby 
County Court, Appellant E'lis was a joiner, and respondent Knott was 
employed by him as a machinist. Part of respondent's duty was to work 
at & circular saw. While so working in August, 1899, he met with an 
accident, one of his fingers being cut off by the saw and two other fingers 
being injured. His average weekly earnings were 563. An agreement was 
arrived nt by which appellant agreed to pay respondent 183. a week. A 
memorandum of this agreement was registered in the County Court, 
stating that appellant was to pay respondent a weekly payment of 18s. as 
compensation, "such payment to continue during the incapacity of the 
respondent, or until such time as the same should have been ended, dimi- 
nished, or inoreased according to the provisions of the Act." In Noveinber, 
1899, appellant offered to take respondent back into his employment at the 
same wages as before, but respondent refused the offer. Appellant there- 
upon filed a request for arbitration to review the weekly payment. The 
respondent at this time was earning about 10s. a week at other employ- 
ment. At the hearing medical evidence was given as to whether respondent 


was fit to work at the same employment as before the accident, and the 
evidence of appellant was to the effect that the offer which he made was 
to employ the respondent at the same work at which he was working before 
the accident, and at the same wages. The County Court Judge said that, 
in his view, respondent could not work at the same employ ment at which 
he worked before the aecident, or earn at that employment the wages he 
then earned; and that, therefore, he ought not to compel a man to go back 
to the employment to which he objected to go, even though the employer 
offered to make things easy and pay him his full wages. He further held 
that the sums respondent was then earning were no justification for 
reducing his allowance. He made an award refusing to reduce the weekly 
allowance. 

Lord Justice COLLINS held that the appeal failed. The finding of the 
County Court Judge was that the man was no longer capable of earning 
the same wages at the same work at which he was employed before the 
accident, That work was, upon the evidence, the only work at which he 
could, as a mechanic, earn wages of that amount. Having lost one of bis 
fingers and two other fingers being injured, the man was not fit to work 
at the circular saw. That was the only work offered to him by the appel- 
lant. The finding of the judge was, therefore, a finding that the man’s 
earning capacity had been diminished. Having arrived at that fact, every- 
thing elae followed, and the amount of the weekly payment was for the 
judge to determine, after giving due effect to all proper considerations. 

Lord Justice Vaughan Williams and Lord Justice Romer concurred, and 
the appeal was dismissed, with costa. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


Eee 


Aberdeen.—The question of authorising the National Telephone 
Co. to put their wires underground is at present under consideration 
by the Finance committee. Last week a representative of the 
directora of the company attended before the committee to explain 
the company’s proposals. He said the expenditure necessary to put 
the wires underground would be from £35,000 to £40,000, and the 
company would undertake not to increase the present charge for 
telephone service provided the necessary sanction to lay their wite: 
underground were given. The company would also make other 
concessions. No decision has yet been come to. 


Bermondsey (London).—The Vestry have received notice from 


-the London County Council of intention to seek Parliamentary 


powers to construct an electric tramway on the conduit syatem along 
the new Tower Bridge southern approach. 

Bradford.—4A special meeting of the Council was held on Wednes- 
day when the estimates for the current year were submitted and 
approved. The recommendation of the Electricity committee to 
apply for sanction to borrow £140,000 for electric lighting extensions 
was adopted. 


Brechin. — Plans of the proposed electricity station building to be 
erected by the Angus Electric Light & Power Co. have been approved 
by the Police Commissioners, 


Bristol.—At the meeting of the Electrical committee, held on 
Friday, Sir William Preece’s report on the scheme for the extension 
of the electricity undertaking prepared by the borough electrical 
engineer (Mr. H. Faraday Proctor) was discussed. The report 
approves the scheme, and it was resolved to instruct the architect 
(Mr. H. Williams) to prepare the necessary drawing, specifications, 
and quantities, and when this preliminary work is completed to 
advertise for tenders. Extensions of the mains were also authorised. 


British Chamber of Commerce, Paris.—The report presente! 
at the twenty-sixth annual general meeting of this Chamber, dealing 
with the statistics of Anglo-French trade of 1899, and containing 
also in ries statistics with the previous year and a compendium 
of French legislation in 1899, is just issued by the British Chamber 
of Commerce, 25, Boulevard des Italiens, Paria. 


Cardiff.—The Electric Lighting committee have authorised the 
engineer (Mr. N. Appelbee) to obtain quotations for an additional 
500 н.р. steam alternator. The existing plant at the station is 
sufficient only to meet next winters demand. The committee have 
also decided on Mr. Appelbee's recommendation to obtain a coil 
conveyor at £560. 


Chartered Institute of Patent Agents—The qualifying 
examination of persons desirous of being registered as patent agents 
will be held in November. A copy of the notice giving full par- 
ticulars can be obtained on application to the secretary of the 
Institute, 19, Southampton-buildings, London, W.C. | 

Cork.—The Council have sanctioned the use by the Cork Electric 
Tramways & Lighting Co. of overhead wires for the supply of 
electric current in the suburbs, 


Chatham.— The Council have decided to consult an electrical 
expert as to the purchase of so much of the undertaking of the 
Chatham, Rochester and District Electric Light Co, as is within the 
borough. | 

Dublin.—The electric tramway from Clontarf to Howth 5 
practically completed, and the Board of Trade inspection will take 
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place this week. The cars will run to and from the Nelson Pillar 
and the Hill of Howth, arrangements having been made with the 
Dublin United Tramways Co. to use that portion of the system. 


Dunstable.—An increase of 5d. a thousand in the price of gas, 
coupled with the receipt of two notices of intention to apply for 
provisional orders, have induced the Council to take up the proposal 
to establish municipal electricity works. In the course of a dis- 
cussion last week the deputy mayor (Ald. F. T. Garrett) said he was 
in & peculiar position by reason of the notice given by his firm, 
Messrs. F. T. & A. Garrett & Co., electrical engineers. They had 
served a similar notice upon the Upper Houghton authorities. He 
had not wanted to force the hands of the Council at this juncture, 
though he had held the opinion for a long time that it was a question 
which the i gu should take into consideration. In case the 
corporation should not take the matter up, he thought electric 
lighting powers should not go into the hands of a company of which 
they knew nothing. It would be better for the undertaking to go 
into the hands of a local company or firm rather than those of 
outsiders. There was nothing to prevent the corporation obtaining 
an order and transferriug it to a company ; but his opinion was 
that the Corporation should undertake the work themselves. 
If the Corporation decided to take the matter up themselves he 
should be pleased to arrange to hand over his interests in regard to 
the neighbouring authorities to the Council. He should support the 
proposition to appoint a small committee to make inquiries as to 
cost, &c. He thought an electric lighting undertaking properly 
installed and properly equipped was bound to be a remunerative 
one. Ultimately it was unanimously decided to appoint a committee 
of four to make the suggested enquiries. "This committee consists of 
the mayor (Mr. Ald. Perkins), the deputy-mayor (Mr. Ald. Garrett), 
and Messre. Bosketh and Nash. There are several private electric 
piante in the district, including that at the big printing works of 

essre. Waterlow & Sons (Ltd.). 


Electric Cycle Cleaners.—Mr. H. J. S. B. Cunliffe, M.A, 


writes :— 

“ Can I have my cycle house (which is already illuminated by electricity) 
fitted up with any sort of appliance for brushing my cycles and polishing 
them? Surely, ЇЇ dentists can have an appliance of the aort that I have 
now in my mind fitted up in their consulting rooms for drilling teeth, it 
ought not to be & very hard matter to have a light contrivance fitted up 
іа a cycle house for cleaning a machine, seeing that the bits used would 
never be larger than a lamp chimney brush. Aleo, is there any means 
whereby electricity can be adapted to rotate the cylinders of an ice-cream 
making machine? 

Mr. Cunliffe's address is the New Club, Brighton, and perhaps makers 
of this class of apparatus will communicate direct with him. 


Electric Railways and Tramways in Saxony.—On Dec. 31, 
1899, the total length of the electric railways and tramways in 
Saxony was 142 miles, compared with 101} in 1898. The lines 
employed 131 motor cars and 289 trailers, compared with 591 and 
238 respectively in 1898. On the accumulator cara а device has been 
introduced to overcome objectionable smells from the acid of the 
batteries. Upon several lines electric heating has been adopted. 


Electric Traction іп West London.—Mr. J. Clifton Robinson, 
managing director and engineer of the London United Tramways, 
writes to say that the preamble of the company’s bill was passed by a 
House of Lords committee on Tuesday. A report of the proceedings 
before the committee appears on p. 491 of the current issue, and 
particulars of the committee stage in the Lower House appeared in 
our issue of May 11. Mr. Robinson states that the whole of their 
extensive echeme in West London, embracing extensions to Heston, 
Isleworth, Twickenham, Teddington, Hampton, and Hampton 
Wick, will at once be proceeded with. The present lines are already 
equipped, and will shortly be opened for traffic. 


Electrical Enterprise in Italy.— The municipal authorities of 
Montorio al Vomano are applying for a concession to utilise the 
water power of the River бош for the generation of electric 
current for the lighting of the town. 

Some experiments withelectric accumulator traction bave just been 
carried out on the Bologna-San Felice branch of the Rete Adriatica 
Railway. The test was made with a special car, similar to a 
Pullman, and it is stated that a speed of 70 kilometres per hour was 
attained. Similar experiments are shortly to be made on the 
Modena-Parma line. 


Electricity in Mining.—At the meeting of the Burma Ruby 
Mines (Ltd.) on Tuesday the chairman (Sir Lepel H. Griffin) said 
their agent telegraphed on 6th inst. that both the electric plants 
were working satisfactorily. He thought they might look upon those 
electrical installations as the axis on which their fature prosperity 
was to turn. If they had chosen to work in the old-fashioned way, 
with an enormous expenditure on fuel, fuel growing dearer each 

ear, he was perfectly certain that the company would never have 

n a success. They had the intelligence, directly working by 
electricity was proved in other parts of the world to be a success, to 
adopt it in Mogok, and with the very best possible results, 


Gloucester.—The electricity works were formally opened yester- 
day (Thursday). | 


Greece.— According to a report just published the Athens and 
Piræus Railway Co. must, according to the conditions of its franchise, 
adopt electricity as the motive power on its lines within the next 
three years. The length of the railway is 5 miles, extending from 
the quay at Pireus to the business centre of Athens. Along the 
route there is a tunnel three-quarters of a mile in length. It is stated 
further that a Belgian company, which owns and works a steam 
tramway in the same district, proposes to adopt electric traction. 


Grimsby.—The Corporation have received the sanction of the 
Local Government Board for the issue of £57,538 Corporation stock 
for electric lighting and other purposes. Tenders are to be invited 
for the stock. 


Hornsea.—The Council had a conference with Messrs. Bennett 
and Ward Thomas, on Monday, as to the proposed electric lighting 
and tramway scheme for the district. e chairman (Mr. T. B. 
Holmes, J.P.) said they were prepared to entertain a light railway 
scheme to Bridlington, but it would be of no benefit to Hornsea at 
pret to have a tramway. However, if the company for which 

essrs. Bennett and Ward Thomas were acting obtained an order 
for the light railway to Driffield, the Council would then discuss the 
scheme for Hornsea, 


Hospital Lighting.—The Governors of Lincoln Hospital have 
decided to adopt electric lighting. 


Kidderminster.—The town hall and municipal buildings are to 
be wired for the electric light. | 


Lancaster-Morecambe Electric Tramway.—A scheme for the 
construction of an electric tramway between Lancaster and the west 
end of Morecambe is being promoted by Mr. John Gardner, of 
Morecambe, and it is probable that parliamentary powers will be 
applied for next session. | 


Leigh.—Application has been made by the Council for sanction 
to borrow £5,000 for electricity works. 


Light Railways.—The following dates have been provisionally 
proposed for the holding of inquiries by the Light Railway 
Commissioners :— 

July 23. Kingston, Surbiton, & Dist. Sept.26. Wigan. 
(1899) and Extens.(1900). „ 27. Hyde and Dukinfield. 
» 24. Hayling Island. Oct. 10. Durham & District & West 
„ 26. Norwich aud Dereham. Hartlepool Extensa. (1899). 
» 90. Bath and District. » 11. Jarrow and South Shields. 
Aug. 3. Mid-Anglian (1899) and  ,, 12. Wales & Laughton & Barna- 
amending (1900). ley & District ( Exten. No.2). 
Sept.20. Rhyl & Prestatyn (Exten.) „ 17. Kidderminster ahd Bewdley 
„ 21. Pwllheli and Nevin. (Extension No. 2). 


» 22. Warrington and Runcorn. » 25. Swansea and District. 
» 24. Windermere and District. „ 26. Llanelly and District, and 
» 25. Blackburn—Burnley. » 27. Rhondda Valley. 


Limerick.—An inquiry was held here last week into the appli- 
cation of the Council to borrow £20,000 for electric lighting. Mr. 
Baker, of the Gas committee, said he would advise the Corporation 
to undertake electric lighting even if it involved some loss. Plans 
and technical details of the scheme were submitted by the consulting 
engineer (Mr. J. Enright). 


London County Council.—At Tuesday's meeting, £30,500 was 
loaned to Whitechapel for electric lighting. On the recommendation 
of the Asylums committee a capital expenditure of £39,000 was 
authorised for the construction and equipment of a generating station 
for the supply of electricity and water to the Horton Asylum. Of 
this sum £18,000 was for electric lighting plant. On the application 
of Shoreditch Vestry the Council consented to the erection of a new 
generating station at Bath-place, Haggerston. 


Manchester. An inquiry was held on Thursday last into the 
application of the Corporation for sanction to borrow £188,890 for 
electric lighting extensions Mr. Hudson, deputy town clerk, 
explained that the sum formed part of £500,000 which it was decided 
io borrow in March, 1899.  Particulara of the remainder of the pro- 
posed expenditure were not yet in a sufficiently advanced state to lay 
before the inspector, Thecity electrical engineer (Mr. C. H. Wording- 
ham) gave technical details. He stated that there had been a great 
increase in the demand for electric current. The increased output 
in 1898 was at the rate of 31 per cent, in 1899 it was 43 per cent., 
and in the present year the 55 80 far, was 24. With regard 
to the supply of electricity for tramways he expected that three sec - 
tions of the tramways would be in operation by the end of the year. 

Melton Mowbray.— The local electric light company are about to 
start laying electric lighting cables, The Council will reinstate the 
roads at the company's expense, | 

Moss Side.—Sanction to a loan of £12,000 for re-laying the tram- 
lines for electric traction has been applied for by the Council. 

Municipal Telephony.—At the meeting of the Huddersfield 
Corporation on Wednesday Ald. Calvert moved the adoption of the 
recommendations of the Electricity committee to apply to the 
Postmaster-General for a licence to establish and work a telephone 


494 


=a 


_ THE ELECTRICIAN, JULY 20, 1900. 


exchange in the Huddersfield area for 25 years. Mr. Riley thought 
that before the Council committed themselves to any expenditure 
they should have information as to the probability of the scheme 
being remunerative. Ald. Calvert said the estimates of expenditure 
and revenue had been gone into. The cost would be £30,000 
for the whole scheme. He did not think there could be 
any doubt that they or any other municipality would be 
able to use the National Telephone Co.'s wires in other towns 
if their messages went over the trunk lines. Ald. J. L. Walker 
was not opposed to municipal telephones, but they ought to be sure 
before taking an important step of that kind that there would be an 
interchange of messages between the National and the Corporation 
systems. The town clerk (Mr. F. C. Lloyd) supported the statement 
of Ald. Calvert with regard to inter-town communication. The 
company was under obligation by agreement with the Postmaster- 
General to distribute in other towns the messages they received over 
` the trunk wires from the Corporation exchange. He pointed out, 
however, that the case was somewhat different in regard to the urban 
districts outside Huddersfield, and as to the position these places 
would be in there was certainly a difference of opinion. Ultimately 
the Council confirined the committee's recommendations by a 
substantial majority. 

At the meeting of the Manchester Telephone committee on Tuesday 
a letter was read from the manager of the National Telephone Co. 
(Mr. W. E. L. Gaine) in reply to the suggestion made by representa- 
tives of the committee, that the company should sell their plant in 
the Manchester telephone area to the Council. The reply was, 
we believe, in the negative, but a counter proposal made by 
Mr. Gaine, is, we understand, to form the subject of an interview 
‘between the parties. 


, Obituary.—The death is announced of Mr. Hamilton Smith, 
mining engineer, which took place at Durham, New Hampshire 
(U.S.A.), on 4th inst. In addition to his connection with many 
mining enterprises, Mr. Smith was also associated with the Electric 
Traction Co., the Central: London Railway Co., and the Anaconda 
Copper Co. . | 

i e death is announced of Mr. Alexander Bruce, manager of 
Dumbell's Bank and chairman of the Isle of Man Tramways & 
mn Power Co. (Ltd.) which took place at Doug'as on the 
15th inst. 


Parsons’ Turbo-Alternators.—The Corporation of Frankfort-on- 
Main (Germany) has placed an order with the newly-formed Brown 
Boveri-Parsons Syndicate for а 4,000 н.р. single-phase turbo- 
alternator for the extensions to the Frankfort electricity station. 
The plant installed at this station consists of four 500kw. and two 
1,000kw. Unite, and two further 1,000kw. units are being erected. 
Throughout the plant at Frankfort is single-phase, yet the total 
capacity of the motors connected to the mains exceeds 5, 000 н.р. 
The turbo-alternator now on order will run at 1,360 revs. per min., 
giving current at 3,000 volts. It will be capable cf giving its fall 
output of 4,000 н.г. when working on an inductive load havin a 
power factor of 80 per cent., and will be provided with a special 
winding by means of which it can be made to generate three-phase 
current with an output of 5,000 n.r. This set will be much the 
largest turbo-alternator ever made, and is designed to rival in power 
the largest reciprocating steam engine ever built for direct connection 
to electrical machinery. 


Roumania.—A company, entitled La Société des Tramways et 
Eclairage Electrique de Braila, has been formed, with a capital of 
£160,000, for erecting electricity supply works, and constructing an 
electric tramway in Braila, Roumania, The Helios Co. is interested 
in the venture. | 


Sao Рашо (Brazil).—In May last the Sao Paulo Railway, Light 
& Power Co. commenced the supply of current for lighting this city 
of 300,000 inhabitants. The station and works generally were 
designed by Mr. F. S. Pearson, the works have been carried out 
under the supervision of the engineer-in-chief, Mr. Greaves, and 
Mr. R. C. Brown is manager of the company. The alternating- 
current system with four-wire distribution at 400 volts is used. 
Current is supplied for lighting, power and traction. The com any 
is itself the owner of a railway which commenced working in April 
with 10 single-decked cars on the overhead trolley system. The 
company leases the water power owned by the State, which will equal 
10,000 H.P. upon the completion of their works. The Sao Paulo 
Company has recently acquired the concession granted by the muni- 
cipality of Santos to Drs. Santos da Silva and Joao da Silva Martins 
for the introduction of electric traction into that city. The company 
has petitioned for an extension of the concession to enable it to run 
electric cars to different points not already served by the local tram- 
ways company. The district possesses a private telephone service at 
a subscription of $15 per annum or 102. per month. 


Scholarships.— Ав а result of the recent Scholarship Examina- 
tiens at the Electrica! Standardising, Testing and Training Institution, 
the following awards have been made by the Board of Control: 
To Mr. F. E. Berry, Wellinghorough School, Maxwell Scholarship 


value £52. 10s., tenable for two years, and to Mr. A. W. Scrooby, 
of Dunheved College, a prize value £21. 


Southport.—A Board of Trade inquiry was held on Taesday into 
the Corporation's application to borrow £40,000 for reconstructing 
and electrically equipping the Birkdale and Southport tramways, 
with which the Southport and Ormskirk light (electric) railway will 
ultimately connect. The present loan will bring the Corporations 
expenditure on electric tramways to £135,509, and this sum will be 
further increazed by £50,000 or £60,000 when the reconstruction of 
the Churchtown tramways is taken in hand. £66,009 Һаз been 
expended on new lines to the Blowick and High Park district, which 
Mr. A. P. Trotter oftizially inspected on behalf of the Board of Trade 
on Tuesday. The lines were opened for traffic on Wednesday. 


South Shields.—An inquiry was held here last week into the 
application of the Council to borrow £36,750 for electric lighting 
extensions. The application was supported by the town clerk (Mr. 
J. Moore Hayton), and technical details were given by the borough 
electrical engineer (Mr. J. A. Jeckell). 


Tunbridge Wells.—An interesting review of the progress of the 
electricity works at Tunbridge Wells appears in the Tunbridge 
Wells Advertiser for July 13 accompanied by an interview with the 
borough electrical engineer, Mr. Horace Boot, whose exhaustive 
project for dealing with the large demand for current in Tunbridge 

'ells has now been adopted in its entirety. Under this scheme, 
as our readers are aware, £25,000 is to be expended. This extension 
is the fourth that have taken pla-e since the works were first 
established. 


Valencia (Spain).—A French company has recently taken over 
the tramways of this city, 25 miles in extent, and is substitating 
electric for steam and horse traction. Already electric cars ate 
running between Valencia and the park. The trolley system is 
used. The cars are of Spanish construction, and the electrical 
equipment is Belgian. 

Viadivostock.—A concession for the construction and working 
of electric tramways and of public and private electric lighting in 
Vladivostock has recently been granted. The tramway is to be 
about 12 miles in length. 

Water Power in Canada.—The Shawinigan Water & Power Ce, 
lessees of the Shawinigan Falls, are completing the equipment of 
their extensive works for the transmission of power to Montreal, 
a distance of 80 miles. The capacity of the works when these 
arrangements are completed will be almost unlimited, and 
the scheme will place Montreal in the front rank for cheap 
power for manufacturing purposes The works will be com- 
pleted during the summer, and will at first provide power for 
30,000 H P, to b» subsequently increased to 75,000 H. F. This 
power will be available in the spring of 1901. The main 
cables will traverse the line of the Great Northern of Canada 
Railway, which runs in a direct line west from Shawinigan Fall: to 
Joliette, from thence overhead to the islaud of Montreal, being 
taken into the city by underground route, So far little has been 
done in Montreal to put electric power into general use for industrial 
purposes. Owing to the low cost of developmeut at Shawinigan, 
competition between steam and electricity will be very keen at 
Montreal, where the average price of steam coal is 12s, 64. per ton. 


West Bromwich —The foundation stone of the electricity station 


buildings at Black Lake was laid by the Mayor (Ald. S. Pitt) on 


Monday. 

Workhouse Lighting. — The Holborn (London) Guardians 
recently decided to put down independent plant for the electric 
lighting of the City-road workhouse, but at the next meeting of the 
Guardians Mr. Putterill will move that current be taken from either 
the Shoreditch Guardians or the County of London Company, on the 
ground that this course would be more economical than the guardians 
generating their own current. | | 

The House committee has been requested to reconsider the question 
of adopting electric lighting at the Kidderminster workhouse, and to 
submit particulars of cost of wiring, with relative cost of electric and 
gas lighting, &c. | 

Worksop --Ап inquiry was held here on Tuesday into the appli- 
cation of the Council to borrow £15,579 for electric lighting. Plans 
and technical details of the scheme were submitted by the consulting 
engineer (Mr. A. D. Mountain). The chairman of the Lighting and 
Paving committee (Mr. Пе) said the Council were unanimous in 
regard to this loan. It was most desirable to adopt some improved 
method of public lighting as there had been considerable complaint 
for some years past as to the gas lighting. 

Wurtemberg.— Telephone rates in this city have been recently 
reduced to £4 per subscription per annum, with an additional 
charge of 14. for communicating over the local circuit, over distances 
of 9 miles 1d., 31 miles 2d., and beyond this distance 6d. 


Outing.— The employés of the Robertson Lamp Works held their 
annual excursion on Saturday when a party of over 200 spent the 
day at Hastings. 
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TRADE NOTES AND NOTICES. | 


[ Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent carly in the week.] 


TENDERS INVITED. | 

As announced in an advertisement the Pacific Cable committee 
invite tenders on behalf of Her Majesty's Government, the Govern- 
ments of Canada, New South Wales, Victoria, New Zealand, and 
Queensland for the manufacture and laving in the Pacific Ocean of 
8.272 nautical miles of telegraph cable between Vancouver and 
Queensland. The whole undertaking will be dividel into three 
contracts, and a fourth contract is also proposed for ше апа 
sounding the whole route before the cables are laid. Forms of 
contract, specification, and particulars may be obtained from Messrs. 
Clark, Forde & Taylor, 4, Great Winchester-street, London, E.C., 
where tenders must be lodged by noon of Tuesday, 14th prox. 

The Electric Lighting committee of the Vestry of St. Mary, Islington 
(London) require tenders for relaying York and other stone, and 
providing new York and other stone where necessary, over the 
electric conduits and mains which may be required during the 
ensuing three years. Further particulars are set out in an adver- 
tisement, and specifications may be obtained at the electricity depart- 
ment, 50, Eden-grove, Holloway, N. Tenders to the vestry clerk 
(Mr. Wm. F. Dewey), Vestry Hall, Upper-street, N., by noon of 25th 
lust. 

Halifax Corporation invite tenders for combined steam engine and 
alternator, alternators, static transformers, induction motors, rotary 
converters, and three-phase extra high-tension switchboards. Speci- 
fication may be obtained from the borough electrical engineer 
(Mr. H. F. Street), Foundry-street, Halifax, and tenders must reach 
the town clerk (Mr. Keighley Walton) by noon of Tuesday, 31st inst. 
An advertisement contains further particulara. 

Barnes Urban District Council is prepared to receive offers of 
terms from “free” wiring firms for wiring premises in the Barnes 
district. Applications to Mr. John Eustace Anderson, clerk to the 
Council, High-street, Mortlake, S W., before 6th prox. An adver- 
tisement gives some further particulars. 

Glasgow Corporation require tenders for concentric and single main 
cables, particulars of which are set out in an advertisement. Speci- 
fications may be obtained from the engineer (Mr. W. A. Chamen), 
75, Waterloo-street, Glasgow, and tenders must be lodged with the 
town clerk (Sir J. D. Marwick) on or before 26th inst. 

Grimsby Corporation invite tenders for wiring their electricity 
works. Specifications may be obtained from the town clerk 
(Mr. W. Grange), St. Mary’s-gate, Grimsby, and tenders must be in 
by Aug. 8. An advertisement gives farther information. 

Dorking District Council invite offers for leasing their provisional 
order. Tenders to clerk (Mr. Geo. Szales), 65, High-street, Dorking, 
by Aug. 30. See advertisement. 


Salford Electric Light committee invite tenders for nine trans- 
formers and 4j miles of low-tension concentric cable. Tenders to 
chairman of committee by 10 am., 27th inst. 

Salford Corporation invite tenders for laying cables, tramway 
fee lera, and street lighting. Tenders to town clerk by Aug. 13. 

Hull Corporation invite tenders for an electric lighting installation 
at the Springhead pumping station. Tenders to chairman Water 
and Gas committee, Town Hall, Hull, by 10 a.m., 23rd inst. 

Hull Corporation also require tenders for five high-tension con- 
tinuous-current rotary transformers, with switch gear and acces- 
sories. Tendersto chairman of Electric Lighting committee, by noon 
of July 26. 

Sunderland Corporation invite tenders for coal-conveying pani for 
their electricity station. Tenders (addressed chairman Lighting 
committee) to town clerk by noon of 27th inst. 

Aston Manor District Council require tenders for the supply and 
erection of electricity generating plant. Tenders to chairman 
Health committee by noon 24th inst. | 

Darlington Corporation require tenders for arc lam ts and 
brackets, "Tenders to town clerk by 28th inst. ias 

£ugby District Council invite tenders for leasing their provisional 
electric lighting order (1898). Applications to clerk by Aug. 1. 

Bradford Corporation invite tenders for steel girder and steel 
trough rails and fishplates. ‘Tenders to town clerk by 28th inst. 

Stockport Tramways committee invite tenders for 20 double-deck 
tramcars with electrical equipment. Tenders to clerk by Aug, 31. 

Torquay Council require tenders for additional generating plant. 
Tenders by Aug. 6. 

Cardiff Corporation require tenders for ten 30kw. transformers, 
Tenders to clerk by July 24. 

Barcelona Harbour committee invite tenders until Oct. 2, for 
355 lifts, &c., for tlie new commercial depository building of 
the port. 


TENDERS REOBIVED AND ACOEPTED. 
Shoreditch (London) Vestry have accepted the tender of Messrs 
Babcock & Wilcox for four boilers for the electricity works at 
£5,600, and for four economisers at £880. ‘The following is a list of 


the tenders submitted : — 
Dry Back Boilers. 

boilers. 8 boilers 
Fleming & Fergusson  .......7..... . ẽ . £9,300 . £17,500 
D. Stewart & (Oo . 7,705 15,245 
Davey, Paxman & Co. (10 boilers) ......... 14,169 
Hodge & Son be nona s 250 12,500 
Fraser & Co. eem ,889 11,579 


Я 500  ... 
In Fraser & Co.'s tender the amount of £250 was added for work not 
included in the specification for the four boilers, and £600 for the eight 
boilers. In Davey, Paxman & Co.'s tender £700 was added for & stoker. 
Danks and Co.’s quotation for an economiser of 960 tubes was £1,776, and 
that of D. Stewart & Co. £1,943. 6s. 


Water Tube Boilers. 


Babcock & Wilcox marine type 4 boilers. 8 boilers, 
(accepted ———————————— 600 ee £11,200 
Ditto land type, Green's make ......... 5,500 .. 11,000 

D. Stewart & Co .. . 7,097 k. 14,027 

W. R. Renshaw & Co, ......... . . 6,248 11,996 

В. R. Rowland & Со. ....................... 5,655 11,145 

E. Danks Goo jus 11,005 

Stirling Boiler Co 4,285 8,490 


In Babcock & Wilcox Co.'s accepted tender for есопотівег, а В. & W. 
550 sq. ft. economiser is specified. The same firm's alternative tender for 
land-type boilers specifies the price for economiser (Green's make) £1,650. 
Danks & Co. and D. Stewart & Co. tender for economisers at the same 
figures as in the dry back boiler tender. 

The following tendera have been received for the electric lighting 
of Thorp Perrow, Yorkshire, for Mr. N. C. Allfrev. Mr. Morgan 
Williams, C.E., 39, Victoria-street, Westminster, S. W., is consultiog 
engineer :— ' 


Mavor & Coulson...(accepted) £1,995 | Cox-Walkers .................. 2,400 
Ditt> (alternative) 2,051 Ditto (alternative)... 2,280 
Ditto (alternative) 2,050 | Bland Bros. ..................... 2,380 

J. H. Holmes & Co............. 2,570 | Walker & Hutton 2, 

Ernest Scott & Mountain ... £2,504 


Glasgow Corporation have accepted the tender of Messrs. Mechan. 
& Sons for the switchboard for the Port Dundas station at £1,122. 
The contract for the supply of carbons for 12 months has been 
divided between the International Electric Co. and the General 
Electric Co. 

London County Council has accepted the tender of Messrs. J. T. 
Mayfield & Co. for the installation of telephones, tell-tale clocks, fire 
alarms, and call-bells at the Horton Asylum for £1,655. 


Grimsby Town Council have accepted the tender of Messrs. Cham- 
berlain & Hookham for electricity meters, and that of Messrs. 
Mackenzie Bros. for arc lamp posta. 

The tender of Messrs. Bardell Bros. has been accepted by the Lynn 
Council for extensions of the electricity station buildings at £1,178. 


APPOINTMENTS VACANT AND FILLED. 


Bolton Corporation invite applications for the post of electrical 
engineer to take charge of their electric lighting and tramway under- 
takings. Further particulara are set out in an advertisement, and 
applications must be delivered to the town clerk (Mr. R. G. Hinnell) 
not later than 30th inst. The Corporation are offering a salary of 
£500 per annum, with annual increments of E50 to a maximum of 
£700. ч 

An electrician-in-charge is required for the Huddersfleld Согрога- 
tion electricity station. An advertisement contains further 
particulars, an ei must be sent to the borough electrical 
engineer (Mr. A. B. Mountain), St. Andrew's-road, Huddersfield, by 
26th inst. 

Manchester Tramways committee require an experienced traffic 
superintendent. Particulars from the general manager (Mr. J. M. 
McElroy) and applications (addressed to chairman of committee, 
Town Hall, Manchester) must be sent to the town clerk (Mr. Wm. 
Henry Talbot) before Saturday, 28th inst. See advertisement, 

The Hoylake and West Kirby District Council require a clerk of 
works, to act under their consulting engineer, for their electricity 
supply undertaking. An advertisement contains further particulara, 
and applications must be sent to the clerk (Mr. Roderick Williams), 
Town Hall, Hoylake, by 26th inst. | 

British Electric Traction Co. (Ltd.), Donington House, Norfolk. 
street, Strand, London, W.C., have a vacancy for a first-class 
draughtsman. See advertisement. ' 

An assistant is required in the engineering department of the 
Merchant Venturers’ Technical College, Bristol. Applications to 
registrar by Aug. 13. See advertisement. 

The Governors of the Birkbeck Institution invite applications for 
the position of head of the physics department. Applications to the 
principal, Bream’s-buildings, Chancery-lane, E.C. 
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A demonstrator and assistant lecturer in physics is required for the 
University College of South Wales and Monmouthshire, Cardiff, 
Applications to secretary, by Sept. 9. 


Mr. Arthur Wigram, with Messrs. Willans & Robinson, Rugby, 
has been appointed junior assistant engineer at the Sunderland 
Corporation electricity works. 

The British Electric Works Co. have appointed Messrs. Gent & 
Co. agents for Newcastle and district. Mr. S. Haynes has been 
appointed Nottingham agent to the company. 


Mr. R. A. D. Macalister, of Hanley, has been appointed assistant 
electrical engineer at Greenock at £120 per annum. 


BUSINESS NOTICES. 


B.E.T. Staff Changes.—Mr. James Devonshire having been 
appointed a member of the committee for Associated Undertakings, 
has vacated the position of district superintendent for London and 
South Eastern district; Mr. Daniel F. Sugrue has vacated the 
position of district superintendent for the Eastern Counties district, 
and will undertake certain supervisory duties for the management. 
Mr. George Stevens has resigned the poeition of secretary, and has 
been appointed chief district superintendent, with charge of the 
London and South Eastern and Eastern Counties districts. Mr. 
Charles H. Dade has been appointed secretary ; and Mr. Ernest 
Hopwood has been appointed districts secretary. 


Mr. W. G. Rhodes, M.Sc, M.I.E E., has resigned his position as 
chief lecturer in electrical ineering at the Royal Technical 
Institute, Salford, to join Mr. T. M. Hewitt, formerly manager of 
Messra Mather & Platt (Ltd ), and now carrying on business as 
consulting mechanical and electrical engineer, Tower Chambers, 
Brown-street, Manchester. In future the business will be carried on 
at the same address under the style of Hewitt & Rhodes. 

The General Electric Co. of New York notify the opening of a 
London office at 110, Cannon-street, E.C. It is stated that the 
business of the company will be conducted in close accord with that 
of the British Thomson-Houston Co. (Ltd.) and the companies 
owning general electric patents in various countries, or who are 
licensed thereunder. The office will be open for the sale of general 
electric apparatus and supplies to the colonial and ex-territoria! trade. 

Messrs. J. A. Aiton and J. L. Clark (trading as Clark & Aiton), 
consulting engineera, 102, Fenchurch-street, and 25, Laurence 
Pountney-lane, London, E.C., 25, Water-street, Liverpool, and 75, 
Buchanan-street, Glasgow, have dissolved partnership. 

Messrs. Welch, Fry & Skelton, electrical engineera, are removing 
to Salisbury House, London-wall, London, E.C. 

Messrs. Babcock & Wilcox 9 are removing to Oriel House, 
Farringdon-street, London, E.C., after 23rd inst. 


BANERUPTOIBS, LIQUIDATIONS, &c. 

The trustee in bankruptcy of Thos. Ford (trading as Thos. Ford 
& Co.), electric fittings manufacturer, Victoria Works, Emil y-street, 
Highgate, Birmingham, has been released. 

The trustee in the bankruptcy of H. J. Wimshurst, electrical aud 
motor car engineer, 4, Foleshill-terrace, Coventry, has been released. 

A receiving order has been made against Leonard Francis, elec- 
trical engineer, 13, Corporation-road, Southwold, Suffolk. The first 
meeting of creditors will take place on 21st inst., at 8, King-street, 
Norwich, and the public examination on 24th inst, at the Town 
Hall, Great Yarmouth. 


The discharge of F. G. W. J. Adams, electrical engineer, lately 


trading in partnership as Downie & Adams at 24, Newman-street, 


Oxford-street, W., has been suspended for two years. 


A meeting of creditors of W. J. S. Green, electrician, &c., of 
Aston, was held last week at Birmingham. ‘The statement of affaira 
showed liabilities £279. 5s. 4d., deficiency £266. 178. 7d. Bankrupt, 
who assigned heavy expenses and bad trade as causes of his failure, 
executed a deed of assignment in 1894, with liabilities of 
£182. 18s. 10d., of which £20 was still owing, and the adverse 
balance gradually accumulated from that time. The Official 
Receiver was appointed trustee. 

L. Francis, electrical engineer, 12, Corporation- road, Southwold, 
has been adjudicated bankrupt. 


The Brockie-Pell Arc Lamp (Ltd.) is to be wound up voluntarily 
for purpose of reconstruction. Mr. D. F. Basden, 33, St. Swithin's- 
lane, E.C., is liquidator. Particulars of the registration of the new 
company are given in another column. 


Claims against the Dawson Gas Engines i ud (Ltd.) must be 


sent to the liquidator (Mr. A. S. Chapman), 7 and 8, Ironmonger- 
lane, E.C., by Aug. 28. 


Patent Amendment. — Notice is given in an advertisement that 
ue de l'Hotel de Ville, Lyons, 


the Société Anonyme Pile Bloc, 27, 
France, has applied for leave to amend specification of Letters 
Patent No, 16,597 of 1896, granted to MM. В. М. J. Heurtey and 


P. Germain for “ Improvements in and relating to primary batteries.“ 


Particulars of the amendment are given in the Illustrated Officia! 
Journal (Patents) of the 11th inst., and notice of opposition must be 
given within one calendar month from that date. 


Insulating Fibre.-—Messrs. Cort & Co., 277, Camberwell New. 
road, London, have issued a new wholesale price list of insulatiog 
fibres, hard and flexible, and of balata, gutta-percha and cotton belting. 


Radiography Apparatus.— Messrs. Isenthal & Co., of 85, Мог. 
timer-street, London, W., have issued the third edition of their 
radiographic list, which can be obtained on request. 


Westinghouse Plant.—The British Westinghouse Electric Co,’s 
circular No. 1,028, just issued, is devoted to a description of Westing- 
house rotary converters, several important installations of this plant 
being illustrated. 


Burglary.— Mr. A. P. Lundberg has again been the victim of the 
housebreaker (the third tıme in six months). Unfortunately, on this 
occasion the loss has been considerable, some valuable tools having 
been removed. Correspondents are invited to communicate with 
Mr. Lundberg in the event of their lettera having rem une! 
unanswered or remittances unacknowledged. 


Exports of Electrical Apparatus and Material — The following 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (паш telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from July 11 to 
July 17, with the porta of destination :— 

Africa ~Alexandria, £104; Cape Town, £212; Durban, £289 (includ- 
ing £151 telegraph material); East London, £442 ; Port Elizabeth, £760. 
Argentina —Buenos Ayres, £1,085 (including £914 (telegraph material). 
Australasia—Brisbane, £26 ; Melbourne, £38 ; Perth, £16 ; Sydney, £226 ; 
Wellington, £120 (telegraph cable). Austria Fiume, £21.  <Ac:ores, 
£166,000 (telegraph cable). Belgium—Ghent, £15. Ceylon—Colombo, 
£75. Chili-—Boca, £1,141. China—Shanghai, £86. Germany—Han- 
burg, £374 (including £350 telegraph material) Gibraltar, £18. 
Holland-—Rotterdam, £150 (telegraph material. Hong Kong, £230. 
India—Bombay, £446 ; Calcutta, £800 (including £260 telegraph wire). 
Mauritius, £165. Straits Settlements—Singapore, £12,357 (telegraph 
material) Turkey —Coustantinople, £10. Total : £185,264, against £6.912 
in the corresponding week last year (July 12 to 18). 


PATENT RECORD. 


— — 

The following list of Applications for Patents and Specifications published 
has been compiled. for this journal by Messrs. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom апу avail- 
alle information in connection with Patents, Designs, and Trade Marl: 
may be obtained. 

APPLICATIONS FOR PATENTS. 

NorE. — The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions, When complete speci- 
fication accompanies application, an asterisk is affixed, 

April 30, 1900. 
7,983. J. N. MasKELYNE, jun. London. 
signalling. 
7,989. W. F. Jones. London. Improvements in electric switches. 
7,997. О. KAMMERER. London. A new and improved electric gear for 


cranes, 

May 1, 1900. 

8,013. H. О. FARRELL, Manchester. Improvements in and connected 
with electric switches. 

8,015. A. BaLLANck and S. A. Jerrersox. Hull. A new or improved 
method and apparatus for electric railways and traction purposes. 

8,019. J. Dewar, Glasgow. Improvements in and relating to winches 
for raising and lowering arc lamps. 

8,022. А. H. Mipolar. Bradford. Improvements in dynamos and 
electro motors. | 

8,028. G. W. Нот and А. J. НААМ. Birmingham. Improvements in 
and relating to electric bells or instruments requiring vibrating 
motions. 

8,061. J. A. Роснё. London. 
ductors. 

8,067. А. T. M. JOHNSON and G. Guvorr. London. А new or improved 
method of tuning electric currents and producing musical sounds 
by electrical agency. 

May 2, 190). 

8,105. A. G. Nsw. Woking. Improvements in electric igniters for 
internal combustion engines and the like. 

8,107. Тнк British Exvsecrric Works Co. (Ltp.) and B. BRANDER. 
Birmingham. Improvements in or connected with telephone 
instruments, 

8,111. Тнк British Егвсткіс Works Co. (Lrp.) and В. BRANDER. 
Birmingham. Improvements in parts of telephone instrument“. 

8,116. F. A. WILLIAMS. Manchester. Improvements in the construction 
of casing and capping, and in the means of attaching sam* 
together for use in connection with electrical installations. 

8,122. B. C. BouquET. London. The improved electrical fusible cutout. 

8,123. Н. OPPENHEIMER. London. Improvements in and connected with 
electric light wall plugs. (Actien-gesellschaft Mix & Genest, 
Germany.) 


Improvements in electrical 


Overhead electric protector for con- 
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8,155. W. L. Wiss. London. Improvements in transformers. (The 
Actien- Gesellschaft Elektricitäts-werke vorm. O. L. Kummer 
& Co., Germany.)“ 

8,160. W. ELY. Liverpool Improvements in electric switches." 

May 3, 1900. 

8,179. W. F. Jones. London. Improvements in electric switch apparatus. 

8,181. C. J. WioHTMAN and A. Норзох. Bradford. Improvements in 
junction boxes for the conduits or casings of electric wires. . 

8,201. G. H. Barnes. Birmingham. Globe or shade holder for gas, oil, 

or electric light fittings. 

8,207. Тнк British Тномвох-Носвтох Co. (Ltp.). London. Improve- 
ments in insulated electric conductors, and process of and 
apparatus for making the same. (W. S. Clark and G. Н. Rupley, 
United States.)" 

8,208. Тнк British Тномѕох-Носвтон Co. (Lrp.) London. Improve- 
ments in high-potential electric switches or circuit-breakers. 
(E. M. Hewlett, United States )* 

8,211. B. A. Brooks. London. Electro- mechanical printing apparatus. 

8,225. S. GELDER. Liverpool. A new or improved article of manufacture 
for use in connection with telephone or telegraph instruments. 

8,226. P. Scuurrr. London. Improvements in plates for secondary 
batteries." 

8,227. V. A. FYwNN. London. Improvements in or connected with 
windings for dynamo-electric generators motors and converters." 

8,234, THE BRITISH WESTINGHOUSE ELECTRIC & MANUFACTURING Co. (LTD.). 
London. Improvements in electric rail bonds, (C. F.de Redon, 
United States.) | 

8,239. Sıemens Bros. & Co. (1тр.) London. An improvement in elec- 
tricity meters constructed on the Ferraris principle. (Siemens & 
Halske Aktien Gesellschaft, Germany.)* 

8,241. M. KALLMANN, London. Improvements in electricity meters. 


May 4, 1900. 

8,257. T. Н. GARDNER апа L. GARDNER. Manchester. Improvements in 
electric ignition devices for gas and oil engines. 

8,271. P. C. MIDDLETON and W. S. H. Ѕмітн. London. 
improved electrical switch. 

8,289. G. E. HEyr-Dia. Liverpool Improvements in or in connection 
with insulated electric cables or conductors and the manufacture 
thereof. 

8,290. G. E. HRVIL- Dia. 
insulated electric 
thereof. 

8,295. J. F. SMITH. Birmingham. 
installation and distribution. 

8,299. J. Y. Јонмвох. London. Improvements relating to two- liquid 
primary batteries and regenerating the same. (H. J. Dercum. 


United States.)“ 
8,300. J. Y. Jounson. London. Improvements relating to two- liquid 
rimary batteries and regenerating the same. (H. J. Dercum. 
United States.)* ` 
May 5, 1900. 


8,515. W. F. Jones. Hammersmith. Improvements in electric switches. 

8,47. J. TAYLOR and A. Hupson. London. Improvements in or 
relating to the ‘‘trolley-head’’ employed in connection with 
electrically иеле! cars or vehicles. 

8,361. L. Psticg. ndon. Improvements in electro-medical batteries. 

8,557. G. Ноокилм. London. Improvements in electricity meters. 

8,561. F. Сти, R. GitMowr and P. Н. CLAX row. London. Improve- 
ments in apparatus for switching electric currents on and off, 
especially suitable for lighting telephone switchboards. 


May 7, 1900. 

8,382. T. W. Mapsen and F. M. MADsEN. 
electric switches, 

8,581. J. HiasoN and J. HaRaREAvES. Keighley. Improvements in 
means for supporting overhead conductors for electrically-pro- 
pelled tramcars. 

8,427. O. KAMMERER. London. 
electrical presses. 

8,433, F. Dannert. London. Process for the production of electrically 
conductive illuminating bodies.“ 

8,434. Е. DaNNERT. London. Process for the production of elect гіс 
incandescence bodies.* 

May 8, 1900. 

8,439. S. W. RicHARDSON ара R. P. Ешлотт. London. Improvements 
relating to intercommunication by means of electro-mechanical 
typewriting or printing instruments.* 

8,449. R. KENNEDY. Leeds. Improvements in transmitting power and 
in electric motors and generators therefor. 

8,465. A. J. Воот. London. Improvements in or relating to electric 
motors, (P. J. Collins, United States.) 

8,471. L. RENAUD. London. Improvements in electrical accumulators. 
(Date applied for under Patents, &c., Act, 1883, sec. 103, Dec. 
6, 1899, being date of application in France.) * 

8,475. THE British THomson-Houston Co. (Lrp.) London. Improve- 
ments in alternating electric current motive apparatus. (C. P. 
Steinmetz, United States.) * 

8,476. Тнк British Тномѕох-Носвтох Co. (Lrp.) and Н. M. Новарт. 
London. Improvements in induction electric motors.* 

8,479. E. J. S. WHEATCROFT and E. B. Gray. London. Improved elec- 
trical starting switch. 

8,524. S. Simpson. London. Improvements in coin-freed mechanism 
applicable to gas, electricity, and like meters. 


A new or 


Liverpool. Improvements in or relating to 
cables or conductors and the manufacture 


Improvements relating to electrical 


London. Improvements in 


Improvements in and connected with 
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SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform price of 
8d. each. 
1899, 


15,276. RosLiNG and ArPLEBY. Enclosed motors or dynamos. 

15,424. ALDRIDGE. Electric cranes and similar revolving appliances. 

15,525. HoPsrEDE-CRULL. Electric switches. : 

15,593. Tommasi. Secondary batteries. (Date applied for under Inter- 
national Convention, January 23, 1899.) 

15656. Leitner. Brakes for electric motor vehicles. 

16,352. BRDELL. System of telegraphy. 

16,759. GRUNvow. Road contact and like systems for electric rail way s. 
electric train control. 

16,922. HARDINGHAM (Schulz). 

25,072. 


Electric spark-fuse. 
De Marg. 


Electrolytic interrupter. 


1900. 
Bremer, Electric arc lamps. 
RuHsTRAT and RunHsTBAT. 
electric circuits. 


420. 


2,621. Safety and indicating device for 


2,857. poca Phonograps and like instruments for reproducing 
sound. 

2,862. RICHTER and EscHLER. Electric traction motors. 

5,196. WoJNiRWICZ. Telegraphic apparatus. 

5,214. pm Process of and apparatus for the electro-deposition of 
metals. 

8,315. Вкоокез (Boston Electric Heating & Power Co.). Electric heating 
apparatus. 

5,441. Bra and Bratt. Systems of telephonic communication and 
signalling. 


COMPANIES’ MEETINGS AND REPORTS. 


Eastern Telegraph Co. (Ltd.). 

The fifty-sixth half-yearly ordinary general meeting was held yesterday 
(Thursday) under the presidency of the MARQUIS OF TWEEDDALE, K.T. 

The SECRETARY (Mr. George Draper) having read the notice calling 
the meeting, 

The CHAIRMAN said: Gentlemen, I have to invite your approval of 
the report and accounts, but before putting the resolution, I will refer to 
some of the more important events during the past half-year. The gross 
revenue for the half-year amounted to £543,684, an increase of £50,160. 
Analysing the receipts from various sources we find there is an increasc 
generally from the most important traffic centres, more especially 
from South Africa. India, however, again shows a decrease, as compared 
with the corresponding period of last year, of £3,500. The total 
ordinary expenses for the half-year amounted tv £128,072, an increase of 
£5,511. When I had the pleasure of addressing you last January, 
you will no doubt remember that this increase in the expenses 
was fully entered into and anticipated, and you must be preparel 
for a gradual increase in the working expenses in future for reasons 
I shall refer to presently. The expenses attending repairs and 
renewals of cables amounted to £27,939, against 434.53), a decrease 
of £6,581. This is to a large extent due to the extra credis 
received on account of the hire of our ships by other companies and 
foreign governments. You will notice from the report that a further 
reduction from 4s. 9d. to 4s. per word in the tariff between Europe and the 
colonies of South and Western Australia and Tasmania came into 
operation on May 1 last, and that the agreement with these 
colonies provides for further reductions under certain conditions 
to a minimum of 28. 6d. рег word. Subetantial reductions in the tariff 
between the contracting colonies and South Africa will alao come into 
operation when the new cables between Durban and Perth are completed. 
It is also anticipated that further reductions in the tariff between Europe 
and the Cape will take place in accordance with an arrangement between 
this Company, Her Majesty’s Government, and the Governments 
of Cape Colony, Natal, and others interested. Nezotiations are 
also in progress for a reduction in the tariff between Europe and 
India. The delay is caused by the fact that various administrations 
interested in this tariff have, under the regulations of the Inter- 
national Telegraph Convention, to be first consulted. Applica- 
tion has been duly made in the proper quarter, but up to the present. 
replies have not been received. This Company has, as far as its 
own line is concerned, given its consent to the reduction from ds. 
to 2s. 6d. per word with a further reduction to 28. under certain 
conditions. This Company is, therefore, in no way responsible for 
the delay in the reduction of the tariff between this country and 
India. The effect of these important reductions will doubtless be 
to increase the volume of trafic, but it must be remembered that 
we can only earn the same amount of revenue in the future as we have done 
in the past by performing a much greater amount of work. This, ini's 
turn, necessitates a larger staff, and consequently an increase in the various 
expenses incidental thereto. Another and more important factor which these 
reductions in tariff bring in their train is the necessary additional outlay 
for new cables and the extra annual revenue charges attending such large 
items of expenditure as we have already made, and which we have still t» 
make. The reduction of rates and increased cable capacity are so closely 
connected that, considering the enormous outlay involved in laying new 
cables, a reduction of rates must of necessity be done gradually and with 
the utmost discretion, as & considerable time must elapse before the 
traffic develope sufficiently to give a fair return on the additional 
expenditure, Whenever traffic has shown evident signs of expan- 
sion warranting a reduction being made, your Directors have always 
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been willing to consider the question, notwithstanding all that has 
been said to the contrary by those who criticise our actions, but 
who are not sufficiently acquainted with the complicated question of 
cable rates. Your Directors are consistently following a policy of 
sharing our prosperity with the telegraphing public, after pro- 
viding a fair and reasonable return to our stockholders. We have now 
arrived at a position of which, I think, we may be justly proud, and I 
think it must be admitted by those who have watched the progress 
of this Company that its prosperity is the result of careful and 
judicious management ; and it is only of late yeara that a financial position 
has been arrived at which makes it possible for us to undertake the heavy 
responsibility of expending large sums on new cables in view of further and 
more important reductions of rates. The charge has been frequently made 
against this Company that the amount distributed by way of dividend and 
the accumulation of our reserves are excessive, but considering the peculiar 
nature of our property, the amount distributed by way of dividend cannot 
fairly be held to be unreasonable. To properly appreciate the financial 
position of theae companies the net return on the total capital should 
be taken into consideration. The amount distributed on the capital 
of this Company and the Eastern & South African Co., of which this 
company holds the whole of the share capital, is only a little under 
56 per cent.; it is exactly 543 per cent. With to the 
amount of our reserve funds, it is held by those responsible for 
the management that the business of submarine telegraphy can only be 
successfully conducted by adequate provision being made for deprec'ation, 
so that cables can be renewed as they wear out, and additional cables 
can be laid as required without creating heavy additions to the capital 
account. Your Directors are of opinion tbat it is only by consistently 
adhering to this policy that further and more important tariff reductions 
can be made, When we successfully established submarine telegraphic com- 
munication with Gibraltar, Malta, Egypt, India, and later on with South 
Africa, we had to rely on a single line of cables, but the appreciation of sub- 
marine telegraphy entirely altered the method of conducting the trade of the 
world. Governments, merchants, aud the Press found it indispensable and 
relied upon it for rapid communication. In consequence, traftic developed, 
and this Company, in conjunction with the other associated companies, 
recognising the necessity for greater security against interruptions, 
immediately commenced to duplicate their cable system throughout, 
and, as traffic increased, triplicate and even quadruplicate cables were laid 
over certain sections. Since the early part of last year this Company alone 
has incurred the following liability for new cables: The Porthcurnow- 
Gibraltar-Malta and Alexandria sections, already laid, costing £442,000, 
and the Cape Town-St. Helena-Ascension and St. Vincent sections, 
already laid, costing about £840,000, or a total of £1,282,000. The St. 
Vincent-Madeira-Porthcurnow and the Durban-Mauritius sections, to- 
gether with the Sierra Leone-Ascension cable, duplex apparatue, and the 
extra coat of replacing the old s.s. “John Pender” by a vessel of greater 
speed and carrying capacity, and other iteme, will bring the total expendi- 
ture lately incurred and to be incurred by this Company alone to over 
£2,500,000. In addition to what this Company his agreed tocxpend on new 
cables, the Eastern Extension Company has undertaken an expenditure of 
about £1,250,000, so that, exclusive of the Porthcurnow-Gibraltar-Malta- 
Alexandria cables already dealt with by this Company, the cost of the new 
route from Great Britaiu to the Cape and on to Australia, together with 
the Sierra Leone-Ascension cable, will involve an expenditure between 
the two companies of over £3,300,000. Since the beginning of last 
year up to the date of the present accounts we have been able 
to pay towards these new cables about £1,175,000. Of this amount 
we bave charged to capital account for the Porthcurnow-Gibraltar 
and Malta sections £306,000, and to reserve fund on account of the 
Malta-Alexandria and the Cape St. Vincent sections £435,000. To enable 
us to meet the expenditure in connection with the new lines to 
South Africa and beyond, without large issues of fresh capital, we 
have borrowed from the reserve fund of the Eastern and South African 
Company considerable amounts from time to time. You are already 
aware that the whole of the share capital of the South African Company 
is held by this Company, and, by paying a moderate return on its ordinary 
shares, that company has been able to invest in high-class securities 
on account of its general and other reserve funds the sum of £567,000, 
in addition to the amount of £560,000 loaned to us, It ie, of 
course, very necessary for the South African Company to provide 
substantial reserve funds against the depreciation of their cables 
and other. contingencies. The total length of the South African 
Company’s system at the present date is 9,072 miles. I think you 
may rest assured that your interest in the South African Company is a 
valuable one, and the manner in which the resources have been husbanded 
has proved of very considerable strength to this Company, and has been of 
great assistance towards carrying out the important projects we have in view. 
Your directors do not propose to issue any additional capital at the present 
time, as they are of opinion that it is more judicious to wait until the im- 
portant extensions to Australia are further advanced before finally deciding 
how to deal with the cost of these new cables, The accounts presented 
to-day are for the twenty-eighth complete year of the existence of this 
Company, during which time wonderful developments have taken place in 
submarine telegraphy, and I think we hold a better position, both 
financially and from the point of view of efficiency, than we have done in 
any previous year. 

I am glad to see so many familiar faces here to-day. Stockholders, 
however, must, in the ordinary course of thinga, alter from time to time, 
and it may interest those who have not heard it before if I give a short 
history of the progress we have made during the last 28 years. This 
Company was formed in 1872 by the amalgamation of the four original 
companies owning the cable between Great Britain and our Indian 
Empire. The most important places connected at that time by the main 
line were Gibraltar, Malta, Egypt, Aden and India, The length of our 
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cables at that date was 8,376 miles; to-day it is 34,662 miles, an 
increase of 26,286 miles. The length of land lines owned and 
rented in 1872 was 937 miles; it is now 3,139 miles, an increase 
of 2,202 miles. Our capital in 1872 was £3,397,000 ; at the date of 
the accounts presented to-day, it stands at £7,262,098, an increase of 
£3,865,098. Our gross revenue was £376,922 in 1872; for last year it 
amounted to £1,018,654, an increase of £641,712. The percentage of 
total expenses to revenue, however, has increased from 25 cent. ia 
1872 to about 33 per cent. for the present year—fully accounted for, I think, 
by the increase in our income, After makingsuitable provision for the general 
audother reserves, the amount distributed amongst theordinary stockholders 
is at the same rate as it was in 1872, whereas the average rate during the 
whole period is exactly 6 per cent., and the average rate per cent. paid on 
the whole of the capital of this Company is only 54 per cent. I mention 
this more particularly to show that, although we are paying a fair return 
to our stockholdera, we are employing our surplus funds to give our 
customers the benefit of improved communication and reduction iu tariff 
whenever it ia practicable to do so. When this Company was formed 
іп 1872 we owned two cable-repairing ships, but we can now find enough 
work for five in this Compeny and two in the South African Compeny. 
The number of stations and agencies in 1872 was about 15. At the present 
time we have 72 in various parts of the world, and the Eastern and South 
African Company have 13; a total of 85. Offshoots from our original 
main line have been made connecting Spain, Italy, Austria, Russia, Crete, 
Greece, Turkey, Cyprus, British and foreign Colonies on the East and West 
Coasts of Africa, and other places in South Africa, Seychelles and 
Mauritius. 

Not very long ago investors in submarine telegraph undertakings 
were somewhat startled by the reports which appeared from time t» 
time as to the possibilities of wireless telegraphy and the proba- 
bility of its supplanting submarine cables. Without in any 
way discounting its usefulness under certain conditions, I d» 
not thiok anything has transpired to alter the opinion which 
1 expressed some time ago, that instead of becoming a rival to our system, 
it might possibly form a useful adjunct under certaia circumstances. 

You will notice that we have sulcribed to the Transvaal War Fund, the 
City of London Imperial Volunteer Fund, and the Indian Famine Fund, and 
since the date of the report we have given an additional contribution of 
£500 to the Indian Famine Fund. We feel assured that the stockholJcrs 
will approve of our action in these matters, seeing the close association of 
this Company with South Africa and India. 

I have ventured to occupy your time at more than usual length this 
afternoon with a brief reference to the past as well as to the preient con- 
dition of the Company, because this is the last time I shall have the honour 
of addressing you from the chair. Advancing years, together with 
the increase in the business of the Compipy, render it 
most desirable that the chair should be filled by a younger man. 
We have, in the person of one of our directors, a gentleman who is, we 
consider, admirably fitted to occupy the place which I shall so soon vacate— 
I mean Sir John Wolfe Barry, whose distinguished career as an engineer 
апа in other capacities points him out as one who will, in our opinion 
admirably fill the post of chairman. I am naturally glad to make this 
announcementat a time when thecondition of the Company is so satisfactory, 
from every point of view, as I think I have been able to show it t» be. After 
28 years this state of thinga would not exist if you had not been served with 
the utmost zeal, and with unremitting attention to the business of the Com- 
pany, both by your Directors and by the staff at home and abroad, aud, let 
me adi, if we had not enjoyed from firat to last the confidence and 
unswerving support of our stockholders I gladly avail myself of thi: 
opportunity to thank the staff individually and collectively, and I include, 
of courae, our captains and their crews, for the admirable manner in which 
they have at all times and under all circumstances seconded the efforts 
of the Directors to provide a thoroughly efficient telegraph service for the 
public as well as a fair, though I my personally consider a somewhat 
meagre, return for our stockholders on their investment. With these 
obeervations I beg to move :— 

“ That the printed report and accounts of the Directors to March $1, 1900, 
submitted to this meeting, be and the same are hereby received and approved. 
That the dividend to be paid on the preference stock of the Company to 
June 80, 1900, at the rate of 3k per cent. per annum, less income tar, be 
approved ; and that, tn accordance with the Directors’ recommendation, а 
dividend be and is now declared of 14 per cent., with a bonus of 2 per cent., 
both free of income tax, on the ordinary stock of the Company, making with 
previous payments by way of dividend on account a total payment of 7 per 
cent. on that stock for the year ended March 31, 1900." 

Sir J. WOLFE BARRY : I beg to second the motion which has been 
proposed by the Chairman, and 1 think that I ought on this occasion to 
take the opportunity of expressing to his lordship my sincere acknowledg- 
ment of the kind way iu which he has referred to me personally. The 
Directors have asked me to take the chair on its being vacated by Lord 
Tweeddale, and I am sure that in doing so I express their view as well ах 
that of everyone else connected with the Company when I say that we shall 
deeply regret the absence of Lord Tweeddale's guidance in the future as 
Chairman, while looking forward with gratification to retaining the benefit 
of his advice on the direction of the Company. The noble lord has briefly 
drawn a very instructive and encouraging view of the prospecta of the 
Company, and I will only say, for myself, that I have yielded to the unani- 
mous wish of the Directors in accepting the post vacated by Lord Tweeddale, 
and that the position was none of my seeking ; but I venture to put my 
services at the disposal of the Directora and of the Company, feeling thas 
itis one of the most interesting and powerful companies in the whole 
world, and that the interests confided to me are not merely commercial, 
but are national in importance. 

Mr. JOHN NEWTON said he did not think the resolution should be 
passed without an expression of feeling on the stockholdera’ side of the 
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table at the loss which the Company was going to sustain by the resignation 
of Lord Tweeddale from the position of Chairman. Of course this did not 
mean that the noble lord was going to leave the Company, of which he would 
continue to be а Director. Lord Tweeddale had been a member of the Board 
during the whole of the period the record of which he had placed before 
the meeting that day, and the Company had had the benefit of his advice 
during that period, as well as of the work done by his celebrated predecessor, 
the late Sir John Pender. They could not but feel extreme regret to hear that 
his lordship was not going to preside over any more of their general meetings, 
but it was very gratifying to know that they would continue to have the 
benefit of his services as a member of the Board, and that he would have a 
firat-class successor. He could not but help feeling that the statement made 
to the meeting that day by Lord Tweeddale was to some extent a reply to 
the gross attacks which had been made on the property of the Eastern 
and the Eastern Extension Companies in the last few years by gentlemen 
who really ought not to talk so much until they knew something more 
about the actual work done by the companies. They were accused of 
being one of the most monstrous monopolies that existed, and yet, as they 
had just heard from the Chairman, the shareholders had received an 
average return of rather less than 54 per cent on their investment, despite 
the enormous national services which had been rendered by tbeir under- 
taking. In the last few days there had been a break in the communi- 
cation between Shanghai and Taku, and it was regarded as a deplorable 
calamity that this bit of communication did not exist. Let them 
consider the enormous difference between that short bit of line and the 
whole of the system of this Company between this country and South 
Africa, and of the enormous value of the services rendered to the nation 
by this system ; and yet this was just the time when they were being 
attacked as “ gigantic monopolists,” and other companies were proposed to 
be started, aided by the taxpayers’ money, for the purpose of preventing 
the shareholders of this Company from enjoying the “ tremendous return " 
which they had so far had on their investment. He regarded Lord Tweed- 
dale's statement as unanswerable, and he had been extremely glad to hear it. 
The motion was then carried unanimously. 
5 A cordial vote of thanks was afterwards passed to the Chairman and 
irectors. 


The CHAIRMAN, in reply, after recognising the extremely flattering . 


manner in which the resolution had been proposed and seconded, said that he 
was also very much indebted to Mr. Newton for his kind remarks. Hebelieved 
that that gentlemen had been present at their meetings ever since the estab- 
lishment of the Company. Mr. Newton had been a free critic on many 
occasions, and he therefore thought that the stockholders might take that 
gentleman’s remarks as representing fairly accurately the feelings of the 
stockholders generally towards the Chairman and the Board. The business 
of the Company was daily making greater demands on the Directors’ 
attention, but he felt quite sure that under the presidency of Sir John 
Wolfe Barry the Company would continue to be successfully administered 
in the future as it had been in the past. 
The proceedings then terminated. 


Telegraph Construction & Maintenance Co. (Ltd.). 


A half-yearly general meeting of this Company was held at the offices, 
on Tuesday, under the presidency of Sir R. G. W. HERBERT, G.C.B. 

The SECRETARY (Mr. E. Dickens) having read the notice calling the 
meeting, 

The CHAIRMAN said: As you are aware, there is no formal busines; 
to be transacted at this meeting, there are no resolutions to be carried, and 
there are no accounts to be rendered. "These come at the other half of the 
year. We have, therefore, only a somewhat monotonous, but not on that 
account unacceptable, statement to make to you of the continued 
prosperity and industry of the Company. Our factories have been closely 
employed since we met you last, doing good work, and so have our ships. 
The new ship “ Anglia,” which we have mentioned to you several 
times as baving been a very satisfactory acquisition, has lately completed 
one voyage and is about to enter upon another, laden with a greater 
amount of cable than has ever before been carried, as I understand, by 
any telegraph cable ship. On the occasion of her last voyage, as on 
every previous occasion, she gave the most perfect satisfaction to us in all 
ways, and she is a great strength to the Company. We have work in hand 
which wilt occupy us sufficiently well during the remainder of this year, 
and we do not anticipate that there will be any less favourable accounts 
to reuder to you when our annual meeting comes round than on the last 
and on several preceding oceasions. 

Mr. CROFT said there was one matter of absorbing interest to everyone 
at the present moment —he referred to the Pacific cable. Probably every- 
one had seen an advertisement in the papers with respect to tenders being 
asked for on behalf of that cable. He thought it would be satisfactory to 
the shareholders if the chairman were enabled to say whether the Company 
was in & favourable position as regarded tendering for that cable, or if he 
could give any other information to the shareholders. Of course he knew 
that there were matters which it was not advisable for the chairman to 
enter into very closely, but if it were possible to enlighten the sbare- 
holders on the point he had mentioned, he felt sure that it would be very 
satisfactory to them, having regard to the fact that many months must 
elapse before they would meet again in March. 

The CHAIRMAN : With respect to the Pacific cable, Mr. Croft ia right 
in saying that a notice has appeared in the papera that tenders were about to 
be called for. We bave only just received the detaile 1 specifications, and the 
Board has not had time.to give that very close consideration to them which 
they must certainly receive. The proposals of the Government are that the 
work should be divided into sections—the long section from Vancouver to 
Fauning Island and the short sections from Fiji to Norfolk Ieland, 
Norfelk Island to New Zealand, and from Norfolk Island to Australia. 
Tenders may be offered for those sections, A company able to do 


the section from Vancouver to Fanning may, if it has the means in 
its establishment, be able to undertake other sections also. Whether 
we shall be able to offer to do this very exceptional work at prices 
which will satisfy the Australian colonies and Canada that they 
ought to incur the expenditure we cannot say, but we are quite sure 
that no other institution has a better prospect of being able to do the 
work, both economically and soundly, than the Telegraph Construction 
and Maintenance Co. We shall give the matter our very closest attention, 
and it is not impossible that we may see our way to take some part in the 
enterprise. : 

Mr. CROFT proposed a vote of thanks to the chairman, which was 
carried by acclamation, and the proceedings terminated. | 


Direct United States Cable Co. (Ltd.). 


The report of the directors for the six months ended July 30 states that 
the half-year’s revenue, after deducting out-payments, amounted to 
£52,204. 83.7d., compared with £51,951. 8s. 2d. for the corresponding period 
of 1899, an increase of £253. Os. 6d. The working and other expenses for 
the same period, including income tax, amounted to £20,506. 8s. 10d., 
leaving £51,679. 19a. 9d. as net profit, making, with £6,547. 8а. 9d. brought 
forward, £58,045. 8s. 6d. For the corresponding period of 1899 the 
working expenses and other payments amounted to £20,411. 8d. 1d. 
Three quarterly interim dividends of 3s. each per share, amounting to 
£21.519. 10s. have been declared and paid during the financial year, and a 
final dividend of 3s. per share is now proposed, together with a bonus of 
2s. per share, making 54 per cent. for the year (absorbing £42,497). 

After transferring £10,000 to reserve, the balance of £5,761. 8s. 6d. is 
proposed to be carried forward. The reserve fund account having been 
credited with interest on investments, realised profit, proceeds of sale, &c., 
of property at Torbay, Nova Scotia, and the sum now transferred from 
revenue, amounts to £418,875. 5s. 9d., taking investments at cost price. 


Anglo-American Telegraph Co. (Ltd.) 


The report of the directors states that the total receipte from Jan. 1 to 
June 30, including £1,555. 2s. 114. brought forward, amounted to 
£186,526. 8s. 114. The traffic receipts show an increase of £982 compared 
with the half-yéar ended June 50, 1899. The total expenses of the half- 
year, including repair of cables, &c., amounted to £60,784. 1s. 4d , a decrea:e 
of £243. 23. 11d. compared with the corresponding period of 1899. The 
directors have, before declaring the net profits, set aside £12,000 for 
renewal fund, leaving £113,742. 7s. 7d. 

One quarterly interim dividend of 15s. per cent. on the ordinary, and of 
£1. 10s. per cent. on the preferred stock was paid on May 1, absorbing 
£52,500, and a second quarterly dividend of 15s. per cent. on the ordinary 
and £l. 10e. per cent. ou the preferred stock, absorbing £52,500 will be 
paid on Aug. 1. The balance of £8,742. 78. 7d. will be carried forward. 

The cables and land lines of the company are in good working order. 


National Telephone Co. (Ltd.) 


The report of the directors for the half-year ended June 30, states that 
the income of the half-year amounts to £700,140. 11s., compared with 


£602,640. 3s. 2d. for the corresponding period of 1899, an increase of 


£97,500. 7s. 10d. The working expenses (includiog special expenditure of 
£25,013. 3s. 8d. in repairing the damage caused by the snowstorm in 
February last) amount to £404,520. 13s. 8d., compared with £327,497. 18s., 
an increase of £77,022. 15s. 8d. The net result for the half-year (after 
deducting Post Office royalties amounting to £68,357. 9a. 7d.) is a profit 
balance of £227,262 78. 9d., compared with £216,257. 6s. 7d. for the 


corresponding period of 1899, an increase of £11,005. 1з. 2d. The. 


rentals carried forward for unexpired terms of running contracts amount to 
£733,614. 16s, 5d., compared with £651,741. 58., an increase of £81,873. 11s. 5d. 
Out of the available balance of £178,195. 9s. 1d. the board recommend the 
payment for the half-year of a dividend at the rate of 6 per cent. per 
annum, less tax, on the First and Second preference shares, Б per cent. 
per annum, less tax, on the Third preference sbares, and 6 per cent. per 
annum, less tax, un the ordinary shares. The board further propose to 
transfer £55,000 to reserve, and to carry forward £4,525. 9s. 1d. 
£366,223. 168. 9d. has been expended on capital account during the half 


year in the erection of 11,696 additional exchange and private lines, and in 


the construction of underground lines. The directors state that in con- 
sidering the profit results of the half-year’s working, it must be remembered 
that they have been very adversely affected by two exceptional causes : 
First, the large amount of £25,013. 3s. 8d. to repair the damage arising 
from the snowstorm in February, and second, the considerable increase in 
the cost of materials and labour consequent upon the abnormal commercial 
activity existing throughout the country. : 


BRITISH CONTINENTAL ELECTRICITY OO. (LTD.)—The ordinary gene- 
ral meeting of this company was held on Friday last. The directors’ 
report stated that during the year at the San Remo works 67 applications 
were received for electric current, while the equivalent number of 8 c.p. 
lamps added was 3,189, against 2,150 for the preceding year. The gross 
receipts from sale of current show an increase of 70 per cent. over those of 
last year, and the net receipts increased from £191. 62. to £805. 2s. 6d. 
Owing to the price of coal, the working expenses were sgain exceptionally 
heavy. After setting aside £33. ls. 8d. as depreciation, making à reserve 
of £20 for bad debts, and writing off £60 from preliminary expenses, the 
balance standing to credit of revenue was £805. 2s. 6d., out of which 
£227. 58. 9d. has been employed in the payment of interim dividend at the 
rate of 54 per cent. per annum on the cumulative preference shares, 
leaving £577. 162. 9d. to be dealt with, which the directors recommended 
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should be appropriated to a dividend at rate of 22 per cent. per annum on 
the cumulative preference shares for the six months to April 30, 1899; a divi- 
dend at rate of 54 per cent. per annum on the cumulative preference shares 
for the past half-year, making the full dividend for the year ; a dividend 
at the rate of 2 per cent. per annum for the past balf-year on the ordinary 
shares, leaving £139. 13s. to be carried forward. £857. Os. 5d. was spent 
on capital account during the year, in addition to a deposit of £330. 3s. 41. 
on new machinery ordered for next season. The report was adopted. 


CALCUTTA TRAMWAYS CO. (LTD.)—At the meeting on Tuesday the 
chairman (Mr. E. C. Morgan) said the company lost no time in getting 
forward with the necessary surveys and plans for the conversion of the 
lines to electric traction, and they had now entered into a contract with 
Messrs. Dick, Kerr & Co. for the completion of the work by Dec. 31, 1901, 
at a cost not to exceed £170,000. The preliminary contract was based upon 
net cost of materials and labour, plus 10 per cent., which was to include 
engineering charges, and was not to exceed £170,000 as a maximum, 
whereaa if it is found that the net cost of the materials and labour should 
prove less than the estimates, the reduction will be for the benefit of the 
company. That was, he thought, a satisfactory arrangement, particularly 
under the present conditions of the electrical industry. The doubling of the 
line across the Maidan to the docks, which is also to be equipped electrically, 
was now almost complete, and had been found to afford the greatest 
convenience to the public. Messrs. Dick, Kerr & Co.'s contract covers 
the electrical equipment of tbis line as well as that of all the other lines 
existing within the municipal boundaries, but it does not cover the cost 
of erecting the power-houee and the alteration of the car sheds for the 
reception of the motor cars, That work was now being prosecuted by their 
own staff. and would be vigorously pusbed forward ғо that all might 
be in readiness for the reception of the engines, boilers, and dynamose, 
which were in course of construction, and which would be forwarded to 
Calcutta witb the least possible delay. In order to provide the necessary 
funds the directora had created an issue of first debenture stock for 
£350,000, and had offered £250,000 for public subscription in March last. 
The response to this invitation was very satisfactory, and they were now 
in ample funds. The company's relations with the authorities in Calcutta 
have undergone a complete revolution, and they were now on excellent 
terms. The company had been approached regarding the cpnstruction of 
extensions, which might prove of the highest advantage, especially in 
bringing the suburbs into communication with the centre of the town, 
and by rendering the transport within the town itself swift and easy. 
Any great expansion in the receipts could not be looked for until they had 
mechanical power, for it was impossible for them to greatly increase their 
mileage without an increased number of horses; but it was satisfactory to 
know that their traffics increased in direct ratio to the mileage run, show- 
ing not only that the service continued as popular as ever, but that there 
was an unlimited demand for riding accommodation the moment it could 
be supplied. With electrical energy there was practically no limit to their 
ability to supply accommodation. 


SOUTH STAFFORDSHIRE TRAMWAYS CO. (LTD.)—At the meeting oe 
this company on Tuesday the chairman (Mr. W. S. L. Schuster) said thd 
total receipts had increased by £2,023. 4s. 8d., but the total expenses hay 
increased by £2,885. 7s. 5d., which was largely caused by the enormously 
enhanced prices of materiale. As a result of the year's operations thef 
were left with £922. 12a, 11d. available for distribution. The dividend о 
28. 5d. per share on the preference shares would absorb £918. 6s. 8d., 
leaving £4. бз. 5d. to be carried forward. The terms of the agreement 
entered into with the lessee company during the year were the best which 
the directora could possibly obtain. The agreement secured them a 
minimum rent of £4,500 a year, which became reducible as the local 
authorities purchased the various sections of the line. Then there was a 
sliding scale of so much a mile run over a certain mileage. There were 
important provisions with regard to re-equipment, the object being that 
the lessec company should bave the right to re-equip those portions of the 
line which were now worked by steam with electricity, the tramway 
company to pay the cost of the re-equipment in debentures. The resolution 
for the adoption of the report and accounts was unanimously agreed to. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


um — 


ALLEN & BARKER (LTD.).—This company was registered on July 10, 
with a capital of £7,500 in £1 shares, to carry on the business of electrical 
and general engineers, motor car manufacturers, &c. The first managing 
directors are G. P. Martin, W. Allen and L. C. Barker. 

BROCKIE-PELL ARC LAMP (LTD.)—This company was registered on 
July 12, with a capital of £80,000 in £1 shares, to adopt an agreement 
with the Brockie-Pell Arc Lamp (Ltd.), incorporated in 1896, and to carry 
on the business of arc and incandescent lamp manufacturers, electrical and 
general engineers, suppliers of electric light and power, &c. 


DARGUE ACETYLENE GAS CO. (LTD.)—This company was registered 
on June 26 with a capital of £6,000, in £1 shares, to acquire the 
business of the Dargue Acetylene Gas & Electrical Co. (I.td.), and to 
carry on the business calcium carbide manufacturers and merchants, makers 
of electrical, gas and other appliances, suppliers of electricity for light, &c. 
The first directors are W. H. Dargue and H. A. Macfadyen. 


JOHN DAVIS & SON (DERBY) (LTD.)—This company was registered on 
July 13, with a capital of £35,000 in £1 shares, to acquire the business 
carried on as John Davis & Son, and to carry on the business of manu- 
facturers of mining, engineering, electrical and scientific apparatus, makers 
of miners’ safety lamps wire drawers, manufacturers of electrical and 


other carriages, motors and accessories, suppliers of electricity, &c. The 
subscribers are Н. Davis (engineer) L. W. de Grave (engineer), C. P. 
Stevenson, M. Attwood, W. H. Evans, J. À. Ashby (electrical engineer), 
and J. J. Barnett, The first directors are H. Davis (governing), L. W. de 
Grave, M. Attwood and C. P. Stevenson. 


EGERTON AND CO. (LTD.)—This company was registered on June 8, 
with a capital of £3,000, in £1 shares, to carry on the business of electrical 
and general engineera, manufacturers of electrical apparatus, contractors, 
and suppliers of electricity for all purposes. 

FAIRBAIRN-LAWSON-COMBE-BARBOUR (LTD.) —This company was regis- 
tered on July 11, with a capital of £800,000, in £1 shares (300,000 prefer- 
ence), to acquire the businesses of Fairbairn, Naylor, Macpherson & Co. 
(Ltd.), S. Lawaon & Sons, and Combe, Barbour & Combe, and to carry on 
the business of electrical and general engineers, metal founders, &c. 


SANDYCROFT FOUNDRY CO. (LTD.)—This company was registered on 
July 4, with a capital of £52,000, in £1 shares, to take over the business 
of electrical and mechanical engineers, founders, &c., carried on by the 
Sandycroft Foundry & Engine Works Co. (Ltd.). 

TAYLOR, TUNNICLIFF & CO. (1900) (LTD.) —This company was registered 
on July 9, with a capital of £100,000 in £1 shares (40,000 preference), to 
acquire the business carried on by Taylor, Tunnicliff & Co. (Ltd.) and to 
carry on the business of manufacturers of electrical appliances, &c. 

R. WAYGOOD & CO. (LTD.).—This company was registered on June 28 
with a capital of £210,000, in £1 shares (105,000 preference), to take over 
the business of R. Waygood & Co. (Ltd.) (in liquidation), and to carry on 
the business of lift machinery manufacturers, hydraulic, electrical and 
general engineers, &c. 'The first directors are H. C. Walker, W. R. Green, 
C. Day, E. P. Okeden, D. W. R. Green, and R. J. White, 


J. а. WHITE & CO. (LTD.)—This company was registered on July 10, 
with & capital of £100,000 iu 5,000 £10 preference shares and £50,000 £1 
ordinary shares, to carry on the business of railway, tramway and tele- 
graph proprietors, electrical and general engineers, &c., and to enter into 
an agreement with J. G. White & Co., of New York. The subscribers are 
J. G. White (electrical engineer) (500 shares) and A. H. P. Stoneham 
P. H. Baldwin (engineer), E. B. Wyman, W. C. Burton, C. Wren and 
A. N. Connett (engineer) (with 100 shares each). 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The annual return to 
May 23 gives the capital as £220,000, in 16,000 ordinary and 6,000 prefer- 
115 үке of £10 each, all of which have been taken пр and paid for 
in full. 

ELECTRIC TRACTION CO. (LTD.) — According to the annual return to 
May 10 the capital is £300,000 in 1,200 shares of £1 each, and 29,830 
shares of £10 each, all of which have been taken up. The full amount 
has been called up on each sbare, and £300,000 has been received. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LTD.)—The annual 
return to June 13 has been filed. The capital is £2,445,650 in 200,000 
ordinary, 54,563 first preference and 10,000 second preference shares of 
£10 each, of which 88,321 ordinary, 34,565 first preference, and 4,669 
second preference have been taken up. £10 has been called up on each 
share and £1,275,530 has been received. 


CITY NOTES. 


[d 


MEMORANDA.—Bank rate 4 per cent. (July 19, 1900). Price of silver 
28,,d. per oz. (July 19). Consols (21 per cent.) 97! : —97!; for money, 
971—98 for account; 24 per cent. 971—972 (July 19). Stock Exchange 
Settling Day: Consola, Aug. 2; Stocks and Shares Continuation Days, 
July 25 and Aug. 15 ; Ticket Days, July 26 and Aug. 14 ; Pay Days, July 27 
and Aug. 15; Mining Share Carry-over Days, July 24 and Aug. 11. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.) —The directors’ 
report for the year ended March 31 states that the net earnings amounted 
to £40,512, against £33,238 last year. The ratio of working expenses to 
gross earnings has fallen by 4°18 per cent., which, on last year's earnings, 
would represent a saving of £3,554. The net profit, after deducting 
London office expenses, amounts to £38,216, besides the balance forward, 
£189. After payment of debenture interest (£11,250), preference share 
interest ( £6,028), interim dividend on ordinary shares (£4,000), there remains 
for distribution £17,127. А further 20 per cent. is written off preliminary 
expenses (£1,218), a final dividend is proposed on ordinary shares of 2 per 
cent., making 4 per cent. for the year (£4,276), £500 is transferred to 
general reserve (now £12,500), £5,500 is devoted to capital amortisation, 
and £5,500 to reserve for depreciation, and £152 is carried forward. The 
directors recently made a further issue of 1,6005 per cent. non-cumulative 
preference shares of £10 each. 


BRITISH INSULATED WIRE CO. (LTD.)—Dividend warrants on the 6 per 
cent. preference shares for the half-year ended June 50 have been posted. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO.—The chairman 
announced at the general meeting on Monday that the directors were 
strongly opposed, at the present time at all events, to any attempt to alter 
their mode of traction. Iv might be found as time went on that they were 
wrong, and that electric traction in Buenos Ayres was the right thing, but 
he had “ grave doots.” 

CASTNER ELECTROLYTIC ALKALI CO. (U.S.A.)—On behalf of this 
company the Castner-Kellocr Alkali Co. has invited subscriptions for 
£150,000 5 per cent. first mortgage sterling debentures of £100. 


CITY OF LONDON ELECTRIC LIGHTING CO. /LTD.). — Mr. Joseph Bevan 
Braithwaite, jun., of 27, Austin Friars, E.C., aud Mr. Herbert Samuel 
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Leon, J.P., of Bletchley Park, Bletchley, Bucks, have been elected directors 
of this company. The transfer books and share register of the 6 per cent. 
cumulative preference shares are closed from 19th inst. to Aug. 2 inclusive. 


CITY & SOUTH LONDON RAILWAY CO. (LTD.)—The-directors announce 
that the accounts for the half-year ended 50th ult. show a balance, after 
providing for debenture interest, the full dividend on the 5 per cent. 
preference stock 1891," and on the 5 per cent. preference stock 1896” 
(less two monthe’ dividend paid out of capital of latter), sufficient to allow 
a dividend on the consolidated ordinary stock at the rate of 1} per cent. 
per annum (against 2} per cent. last year) and to carry forward £788. 


COVENTRY GAS FITTINGS, ELECTRIC & ENGINEERING CO. (LTD. 
he directors’ report for the year ended 5186 March states that, not- 
withstanding the opening of branches mentioned in last year's report, 
the turnover was still £10,000 below that of 1898. The net result of the 
year's trading was a loss of £948, whicb, with the adverse balance from 
last year, has been deducted from revenue account, now standing at £1,172. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD). 
Interest qn this company’s 4 per cent. mortgage debenture stock for the 
half-year to July 31 will be paid by warrant on Aug. 1. The register of 
this stock will be closed from 27th to 31st inst. inclusive. 

EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD. ) —The directors 
recommend payment of a dividend in respect of the six months ended 
June 30 at the rate of 6 per cent. per annum on the “A” shares as 
now paid up, making, with the interim dividend at the same rate paid in 
February, 6 per cent. for the year. Dividend warrants will be posted on 
5186 inst. 

ELEKTRICITATS AKTIENGESELLSCHAFT vorm. SCHUCKERT & C0.— 
The profit for the year ended March 31 was £462,451, and a dividend of 
15 per cent., the same as last year, has been declared. 

STOCK EXCHANGE NOTICES.—26th inst. has been appointed a special 
settling day in £70,000 45 per cent. debenture stock of the Bournemouth 
and Poole Electricity Co. (Ltd.), and the stock has also Leen ordered to be 
quoted in the official list. Application has been made to the committee to 
appoint a special settling day in, and to grant a quotation to, the further 


issue of 20,000 5 per cent. cumulative preference £5 fully-paid shares of 
Callender’s Cable & Construction Co. ( Ltd.). 

TAYLOR, TUNNICLIPF & CO. (1900) (LTD.)—This company, which has 
а nominal capital of £100,000 in 40,000 preference and 60,000 ordinary 
ehares of £1 each, has invited subscriptions for 35,000 preference and 
57,000 ordinary shares, 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


m 

I | Week | E | Inc. | No AGGREGATE. 
| 4 |=9© ee 

1900 E e 2 
Birmingham Tramways. July 14 4,676 + 119 1) 4,676 |+ 119 
Blackpool Corporation... „ 12 890 + 213 15, 8,030 |+ 1,971 
Blackpool and 5 „ 14 948+ 35 2 1,750 — 212 

Bolton Corporation it | 7 15 | ee \ .. . 15: 21,654 és 
Bradford Corpora don. „ 15 525 + 97 15, 7,415 |+ 1,532 
Brisbane Tramm Lay 30 | 1,825 + 656 21 38,956 4 11,146 
* Bristol Trams & i July 15 3, + 25 2' 6,826 |+ 95 
„Buenos Ayres & Belgrano June 17 | 2,212 | + 19 24, 53,524 |+ 4,418 
City & South London Ву. July 15 | 1,436 |+ 575 2| 2,885 + 985 
Cork Elec. Trams . „, 12 520 P 64 28, 10,600 + 1,206 
Dover Corporation... „ 14 272'+ 14 15| 35140 + 276 
Dublin & Lucan Rly. ... „ 14; 130|+ 45 2, 242 + 67 
Dublin United ...........| „ 13 | 5,886 |+ 624 2 7,056 + 9t8 
Dublin Southern Dist... „ 15 | 1,145|+ 122) 2 1,992 + 92 

*Glasgow Corporation. „„ 14 | 9,855 jt 262) ... n ee 
Hull Corporation » 14 | 1,357 + 801 2| 2,679 + 1,845 
Liverpool Corporation... „ 7 | 8,439,+1,204 27 197,181 724, 085 
Liverpool Overhead Rly. „ 15 1,755 + 162, 2, 35442 + 310 
*Sheffield Tramways ....... , 15 2,534 +1,089 28 | 58,060 + 19,544 

*South Staffs. Tram. bak | 


* Partly electrical 


F N SHARE LIST. 


Amount | Last | PREVIOUS Price RATE PER Business Done 
pe lh. om | Drvi- NAMR. Wrex’s Price, | Wednesday, Cest. | "Ргтгркхр Dux, Юовіхо WEEK 
| SHARE, | DEND. Juty 1l, July 18. | YQELDED. | ENDING Југ 18, 
| | | 
TELEGRAPHS. | ӨР ч 
. a. Highest 
110, 900 100 4% African Direct Telegraph 47 Mort. P (red.) ..... 93 103 99 103 | 817 8 | January and July. . "e xim 

25,000 10 где Amazon Telegraph... . .. eee sees eee А РАА June and December .. РРА 
£119,700 100 57 Do. 5 per Cent, Debentures . . 85 90 85 90 we) X с 
£822,720| Stock 15/0 Anglo. Amerlcan . . . . . . . . . . . . .. . . .. . . . . . 60 63 59 82 5 19 9 | Fob., May, Aug., Nov. i vs 

£3,088,640| Stock 80/0 Do. Profügrad. 255ге scade зган нде E EIE A 1133 11: 113} 114 | 56 8 A M | ин 1131 
£3,088,610 | Stock 27/0 | Do. DSU A ( ( (( ( ( (((( ( ( (c 123 13 117 12} 11 0 6 = $: | 12,3 и: 
$13,333,300 $100 811 Commercial Cable Capital Stock ................. 165 178 165 175 411 5 | Jan., Apr., July, Oct. Th e 
£1,589,496 | Stock 4% |* Do. 4 per Cent. Debenture Stock ............... .. 101 103 101 101 817 0 | * 3» 10.1 1013 

16,000 10 6/0 Cuba Submarine Ordinary ...............5...› ТУШЕ 3 61 7h 61 7] 10 0 0 | Februaryand August — ote 

6,000 10 10/0 Do. Preference 10 per Oent, .......2...... e 154 16} 154 164 6 18 = A 18 Zt 

12,931 5 2/0 Direct Spanish Ordinary  ................. eere sessa sesse 4 5 4 5 4 0 0 | April and Octobor...... ES >. 

6,000 | b 5/0 Do, 10 per Cent, Cumulative Preference ...... 9 10 9 10 5 0 0 Йй F 

£30,000 | 50 44% Do. 4b per Cent. Dobentures ........................ 100% 104% 1007 104% 46 7 | January and July кее d AE 

60,710 20 8/0 | Direct United States Саһ1е...........................›»» РОР Lis” 39 111 12 5 16 8 Jan., Apr., July, Oot. 114 1!j 
£111,000 100 44% | Direct West India Cable 44% Reg. Dəb. (rod. ) 9) 102 93 102 i X4 8 Qi June and Dacember .. 10: 2 “=e 

£4,000,000 | Stock 57 Eastern Ordinary ...... — Bae 153 113 153 | 412 5 Jan., Apr., July, Oot. 151 148 
£1,826,888 | Stock 17/6 | Do, 3j per Cent. Preference Stock xd 97 103 95 9) 810 8 * а 98 96 
21, 482,288 Stock 4X |* Do. 4 per Cent. Mort. Dob. Stock (red.) 111 116 lit 116 3 9 0 | May and November... ves = 
250,000 10 2/8 | Eastern Extenslon . . nmn „d 112 151 141 15 4 il 10 | Jan., Apr., July, Oot. 153 14] 
£320,000 | Stock 47 Do. 4 per Cent. Debenture Stock . . 113 117 112 117 3 9 2 | February and August zA s 
£300,000 | 100 4% Eastern and S. African 4% Mort. Dəb., 1999.. 10) 103 100 103 | 818 5 February апа Augast PA 
2200, 000 25 4% 0. 4 per Cent. Mauritius Sab. Dabs. (red. "es 1007 103% 1007 1037 817 8 May and November ... ove aS 
180,227 10 2/6 | Globe Telegraph and Trust . rtt 11; 11$ 11} 11} 4 9 4 | Jan., Apr., July, Oct. 11,7, | 1'} 
180,042 10 30 | Do. 6 per Cent. Preference ........... . . 15 15} 15 155 318 8 F 5 Di 153 
150,000 10 5/0 Great Northern of Copenhagen nnm o 32 31 32 31 813 6 | January and July ,, jae e 
£81,300 100 44% | Halifax & Bermuda Cable 417; Ist Mort. Dab. (red.) 93 101 93 101 49 1 June and December ,, 

17,000 25 37/6 Indo-BNOTODAND .- 06 ... 52 58 53 58 | 4 9 3 | May and November ...| те e 
£100,000 100 67 London Platino- Brazilian 6 per Cent. Debs., 1904 ...| 105 103 | 10$ 108 PI T March and September v" 550 
£100,000 100 4% Pacific & European Tel. 4% Guar, Debs. (red. ‘danse 100 103 100 103 317 8 | June and December... ins ы 

11,839 ч 4/0 C7 C0 | 7 83 74 84 4 14 1 | April and October...... H' 7$ 

3,381 | £100 Cert. 67 Submarine Cables Trust ...... o T ses 90 else 125 130 125 13) 4 12 10 6 * m ЖЕ 

15,609 10 "^ Wess АТЛАП ТОРИНГ Loans осоо paasi жеге. 2k 3k 2k 3} 493 December and July ... - - 
£171,100 100 6% |" Do. 5 por Cent. Debentures UL) ЕЕ 97 103 97 10) | 5 0 4 | Marchand September 

82,008 2 EGER Жа СЗ ОР rV aest aaaea ымен. $ 1 k 1 * ide 580 son 
£150,000 100 4% Do. 4 per Cent. Debentures ..................... 9) 102 93 102 8 1; 7 | January and July. eve - 

88,321 10 1/) | West India and Panama. . . ..... . 4 1 $ { eiie | May and November ... * 

34,563 10 6/0 Do, 6 per Cent. lat Preference ...... ...«. | 64 74 6k 74 | 8 00 is P * 

4,669 10 6/0 Do, s per Cent. 2nd Preference ...... ..... ес | 6 7 6 7 | 811 6 * 5 E" 2: 
30,000 100 57 Do. 5 per Cant. Debentures „ os 102 105 102 105 413 6 | January and July...... 101 1025 
£389,731 | Stock 47 Western & Brazilian 4 por Cant.Deabenture Stock ... - 415 3 | June and December ... een ove 
7,930 10 8/0 Western Telegraph (late Brazilian Submarine) 14} 15} 14} 15} 4111) | Mar., Jane, Oot., Dac. 15 a 
£75,000 100 6% |° Do. 6 per Cent. Debs, (2nd Series, 1908) ...... 104 106 103 106 | 411 4 | June and December... ёсе өөө 
TELEPHONES. 
44,000 £5 | $/0 | Ohili Telephone (fally ра!) УХ — da e 555606. 21 34 24 34 4 5 9 August — — Н», 
224,850 10/0 1:4. | Consolidated Telephone Con. and Маа. А s. 72 Jaly ... ж 
2,680 1 212 | Monte Video Telephone Ordinary ..................... i - { i 5 0 0 November — e өзө 
86,492 1 1/0 Do. 5 рәг Cant, Preferanco ...... —Ó——Ó nam 1 1 5 0 0 | — | ee 
490,000 5 3/0 | National Ж 41 51 {7 5} 517 1 Fobrdary and August | 5,2; os 
5,000 10 6/0 | Do. 6 par Cant. Camalative lat ‘Praferance se 13 15 13 15 45 9 99 99 14 j^; 133 
15,000 10 6/0 Do. 6 por Cant. Camulatlve 2ad Preferenca ... 12 14 12 14 4 5 9 вө * 2s 
250,000 2/6 Do. 5 par Cant. Non-Camalative 3rd Prof, ... 5 5 5 5} 415 3 Lx 
2,900,000 | Stock У |* Do. Dabsntare Stock * рк Oant. et * 97 10) 97 10) 810 0 ! June 'and December .. 93 
171,50 di Oclental ...... ......... /—————Á f 8 14 i 14 4 8 11 | April and October...... ave 

58,000 5 4/6 | United River Plate ... sole we згн 5 54 4i 51 Ө 19 4 | July cer e ese TP 

16,639 MU ae Do, 5% Camulatlve Preference. | 5 54 5 54 4 10 11 Jang and December .. t} 
£179, 947 Stock 5% |* Do. Б рег Cont, Debenture Stock (red. е 104 107 101 107 | 413 6 = РА * - 
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ELEOTRIOAL OOMPANIES SHARE LIST. 
Amount |- LAST : Previous Price RATE PER Bvoanmes Don 
еы sis or Dryr- NAME, Prior, | Wednesday,| Окхт. "Юттгракр Duz. Donixo Wazzx 
"| Bmanmx. | DEND. Jury 11, July 18. | Tons. Iro Jory 18 
ELECTRICITY SUPPLY COMPANIES. £ s.d Highest | Lowest 
100,000 1 ese Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord. (Пура) 8 ! 3 as „г s m 
6,000 10 10/0: Bournemouth and Poole Elec. Supply Ord. .......... lig 12 1 124 811 3 ого 11} 800 
6,000 10 4/6 Do. 4 per Cent. Cumulative Pref. ..... РОБЕ 10 11 10 11 4 110 өөө - ees 
19,661 5 3/8 | Brompton & Kensington Electricity Supply ise 7 8 7 8 315 0 вое - ase 
12,000 5 3/6 Do. 7 per Cent. Preference .. — 81 9 8 9k 813 8 | Marchand Beptember 227 vis 
20,000 5 — Calcutta Elec. Supply Ocdiusey | (fally pald) «08-06% 6i 6 6 61 ove we 6% 665 
50,000 5 5/0 бмр Cross & Strand Electricity Supply Ve. — 9 10 9 10g 4 5 9 February and August 104 10 
20,000 5 2/3 4% per Cent. Preference ...... «а... q 5 8 5 6 315 0 А " dee 2 
34,000 5 2/6 Chelsea 1 2 iy Supply Ordinary rover as 6 7 6 7 4 5 9 | March 581 ux 
£150,000| Stock 44% Do. 4% per Cent. Debenture Stock trod.) .. „| 197 110 107 110 4 1 8 | Juneand XN гм — 
$1,200,000 | $1,000 57 "Chicago Edison IstMort.5% 30 yr. .GoldBouds(red.)... 100 110 | 100 110 4 1011 | April and October . oo — 
70,579 10 8/0 | City of London Electric Lighting Ord. ......... NEN 8k 9} 8 9 4 81! | February and August 8,1 f} 
40,000 10 6% bo. 6 per Cent. Cumulative Pref, ...... 2 13 12 13 | 412 4 | January and July. wee 
£400,000 | Stock 52 * Do. 5 per Cent. Debenture Stock (red.) ... 122 127 122 127 318 l1 | June and December... is "m 
40,000 10 /0 | County of London and Brush Prov. Ordinary ...,.. .. 81 4 8 9 4 4 8 9} “a 
20,000 10 6/0 Do. 6 per Cent. Cumulative рер "rw 114 12 11 19; 416 0 | Marchand September 8258 due 
£200,000 | Stock 44% |, Do. 48% Deb. Stock Oerts. (all pd.) (red.) ...... 108 111 107 110 4 110 8 107} "à 
15,000 5 107 Kensington and Knightsbridge Ordinary ...... ., 12} 13 12à 13 416 2 ose 5% 
10,000 5 67 Do. ò per Cont. lst Preference .................. 61 7 64 7 42 7 January and July. ge - 
110,000 3 ога London Electric Supply Ordinary. «ое... 1 1 1 1 вә = ove ae 
49,840 5 8/0 Do, 6 per Cent. Preference ..... 1 m 4 4 4 4 6 13 4 өөө 8 
£250,000 | Stock 47 Do.  4per Cent. lst Mortgage Debentures.. 98 10) 93 100 4 0 0 | Mar. Jane, Sept., Dec. ses 82 
85,000 10 5/0 mE Y Elec. Supply Ord. .........5. . e 14] 154 144 151 8 46 April and October . EY 1$ 11 
£220,000 | Stock 44% Do, 4% per Cent. Deb, Stock First Mo го | A 114 111 114 8 18 11 — and December ... - s.. 
£125,000 | Stock 34% Do. 3} per Cent. Mort. оза monies We „| 96 93 93 98 811 6 (s vee г 
6,452 10 6/0 | Notting Hill Electric Ordinary .. TAM PE ДОВ 16} 154 16} & £10 | Matth e с е vii x 
10,000 5 5/0 | Oxford Electric Ordinary  ..... — ÉD 6 É 6 4 8 16 11 " — «ә 
300,000 1 87 | Rand Electric ..........«. «eren i $ 10 13 4 gn nh 
£135,000 | Stock 5% River Plate El. Lt. & Tr’ сп, Ltd. БУ lat Mor.Deb. oi 75 85 75 85 518 0 | January and July ... sas EN 
15,000 #100 #2 Royal Electric жаралу of Montreal Shares . „| 165 185 165 1*5 4 6 6 | April and Octoper... 866 — 
£115,500 100 44% |* Do. 4% per Cent. Ist Mortgage Debentures ...| 104 107 101 107 441 > EN 
40,000 5 9/6 St. James's ша Pall Mall Electrio Ordinary .......| 13] 14 13} 14 416 8 February and August lik . 
20,000 5 ` 3/6 Do. 7 per Cent. Preference ..... ВЕРАС AN eu ейге 8k 2l 84 9 313 8 T 90 siä si 
12,000 5 dx Smithfield Markets Electric Supply Ordinary. CO 2 2 3 2 ase - vas in 
450,000 Stock is Do. АЛ TORRID, eee омео 85 95 85 95 den - oes ids 
65,000 5 aa South London Electric Supply Ordinary (fally paid) 31 4l 3} 4} ide - zès ies 
79,900 5 8/0 | Westminster Electric Supply Ordinary ....... 12 13 12 13 5 8 4 | Marchand September 12, 
ELECTRIC MANUFACTURING &o. COMPANIES. 
125,000 1 71d. | Aron Electricity Meter 6 per Cent. Oum. Pref, ...... { 1 1 1 8 0 0 | Marchand September - 355 
~ 85,000 1 E British Electric Works Oo. Ordinary е ол i i 8 LES - eos i 
50,000 1 Е. Do. брег Cent. Cumulative Preference ...... .. [К +3 hu d T eee - 5 
£50,000 100 417 Do. First Mortgage Debentures „ 97 9) 97 9) 442 оге see 856 
40,000 5 15/0 | British Insulated Wire Ordinary „ е. 11 12 11 12 43 4 oe 1 aes 
40,000 5 8/0 Do. s per Cont. Preference ...... o ee X 6 6 5] 6} 416 0 one - 120 
100,000 5 1/6} | British Westinghouse 87 Preferenoe + i 5 4 Y өөө eve et - 
90,060 2 1/2} | Brush Electrical Engineering iio К job «d£ mes Ф t 1 18 1 4 5 4 | Beptembee ..........„.... «52 á 
90,000 2 1/22 ро. 6 per Cent. Pref, Non- Gum. — — дг 2 2t 2 2t 5 6 8 дев iss 
£125,000-| Stock 4 Do. 4% per Cent. Perpetual Deb. mS ‚| 109 114 109 114 8 19 10 Februar and — -— ‚әз 
£108,710 | Stock ni ^ * Do. 2nd Debenture Stock (red.) алчын, | 208 103 101 103 4 7 5 | Juneand December .. M - 
32,000 5 10/0 Callender's Cable Construction Ога. эе 66955 13 14 13 14 6 - )6 wis sue 
20,000 5 2/6 Do. 5 per Cent. Cumulative Preference .. - 5l 51 5l 5} 4 61 | 90 90 "m P 
£90,000| Stock 44% Do. 4% per Cent. lst Mortgage Deb. (rei.).. „| 110 114 110 114 3 18 11 | November and May... P ә 
“100,000 1 0/93 | Castner-Kellner Alkali Co. (fully paid) ..... — l 18 1 1} 668 0 - (t là 
&150,000| Stock 7/9 Do, Ab per Cent. First ry Deb. (red.) 93 103 93 192 48 3 - 101 109 
60,000 1 0/92 | Chadburn's Ship Telegraph Ordinary ..... PTF 1 1 } 1 7 00 | March . —— ve eee - 
, 60,000 1 0/73 Do. 6 рег Cent. Cumulative Preference ...... .. m 14 56 8 ud ЕИ s 
82,098 3 1/93 | Crompton oni Co. (Nos. 1 to 32,093)  ................ to: " 1 31 41 5 510 | January and July...... - 
£100,000 100 5% | Do. er Cent. First Mortgage Deb. (red. 15 98 101 93 102 418 0 РА РА ove ies 
60,000 1 0/71 * Davis and De Gent Gam, Brot a 1 ц f x |54 8 Rone e » 
99,261 5 1/9? | Edison and Swan United (** А’? Shares) (£3 paid) .. 2 2k 2 2 7 3 9 | Februsry and August is 
17,139 5 2/93 | Do. (£5 paid) 34 4$ | 3k 4 613 4 РА - sa Я 
£344,023 | Stock 4% | Do. . 4per Cent. Mortgage Bob. Stock (rei. Ys 91 93 91 93 4 6 0 June and December... m ion 
£100,000 | Stock "P Do. 5% 2nd Deb. Standing Prov. Corts. (5077 p 1) 43 3 48 53 РР өдө a em 
26,100 5 6/0 Edmundson’s Electric Corporation Ord. (fully рч, Ер E 5 4l 5 6 0 0 | Half-yearly ............... 250 e 
476,000 Stock 417 Do. 4} por Cent. First Mort. Deb. (red. * 101 101 9) 103 18 3 ке 93 E 
112,100 1/28 | Electric Construction Co. (Limited) ........ "yes 2 2} 2 2 5 6 8 | January and July. m oo 
25,000 2/93 | Do. 7 per Cent. Cumalative Preference ........ 3 34 3 3 4-0 0 1 JUly. ions: - T sd 
£182,500 | Stock 47 Do. 4 per Cent. lst Mortgage Deb. ее ..Kd, 101 107 102 105 316 2 January and July... РУ еа sè 
30,000 $ 11/0 Henley’s Telegraph Works Ordinary .. Shiba ovs bé -| 13 l4 13 14 6 15 9 | February and August | 13} 13} 
30,000 5 1/6 Do. 4 per Cent. Preferenoe . . . . . .. 5} 51 51 51 318 3 ” ” ae -— 
£50,000 |. Stock 44% Do. per Cent. Mortgage Deb.Stock (red. } 110 114 110 114 8 13 Ц Т) »" | өөө өзө 
50,000 10 5/0 | India Rubber, Gutta Percha, &c,, Works. 21 21 21 22 4 10 1t 25 55 | - ius 
£300,000 100 , 4% Do. 4 per Cent. lst Mortgage Deb. (гө). 102 103 10) 103} 817 6 , Marchand S3ptember , T КРА 
37,350 12 24/0 | Telegraph Construction and Maintenance .., 35 3) 35 3) 412 4 | Marchand Jalv 85 87 
£150,000 100 4% Do. 4 рэг Cent. Dabeature Bonds, 1909 . 101 101 101 104 3 16 11 January anl July ..... ove - 
20,000 5 9/0 Do. Manufacturing Ordinary ...............| 104 11 10 iL 5 9 1 - 900 se 
20,000 5 2/6 Do. 5 рэг Cant. Cumulative Preference ........ А 5 8 5 6 43 4 | soe ove — 
30,000 5 7/0 Willans and Robinson Ordinary .... deos 10 114 10 lij 5 4 4 | April and October...... liè 10} 
30,000 5 3/0 Do.  6par Cant. Cumatative Preference ......... 64 7 61 7 4 5 9 „ ” 64 
£100,000 | Stock 41 Do. 41 per Cent. lst Mortgage Debentures ... 105 107 100 107 4 0 4 | May and November...) 1264 103 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15,000 10 10/0 Blackpool and Fleetwood Tramways .................... 171 18} 174 18} 46 6 - - - 
£167,900 100 5% | Brisbane Tramway 5 per Cent. Dobenturea....., ..... 10) 101 105 105 417 1 — ove - 
90,000 10 8% Bristol Tramways and Carriage Ordinary xd & new 22 23% 22% 234 з 310 | February and August sva ove 
26,000 10 47 Do. CumulativePreference(fully рі) cd & aew| 10% 103 105 1)ł 3 14 5 | - eee - 
£100,000 | Stock 47 Do. 4рег Cent. Dabsntures .,..,...xd & new 118 12) 113 12) 3 в 1 | Fobruary and August sis E 
12,000 10 5/0 | Beitish Columbia Electric Railway 5% BE isis oris 10} lu} 10} 101 413 0 My and November ... ove "s 
30,000 10 11/0 | British Elec. Trac. Ord. (Nos. 1 to 80 э) iva безебе | 1% 15 14 15 4 о 0 Кх Lats 14) 
15,090 10 8/7] | Do. (Nos. 60,001 to 75,022) . ee 560460 € À 11 15 11 15 ipa — УЯ bes 
50,000 10 6/0 Do, 6% Cum. Pref. . - 086596 8 РА 12 13 12 13 412 4 February and August 13; 12} 
200,000 | Stock 5% Do. брег Cent, Porpot. aal Daveatures | 123 123 125 12; 40 4 - ove oes 
£150,000 | Stock oe Do. Do. (issued Feb. 5, 1900) ....., .... | Lat 121 120 123 T: | - - see 
40,000 5 2/8?,| Buenos Ayres & Belgrano 6% “А”, Cam, Pref... 5 5l 5 А: 514 4 ove 5 5 
27,500 5 y 328 Do. “p” 9489»29599-»0999 99»99*92*99099 "ETTITTIT, тонови нана. 4 45 4 4 see | ee еее "TT 
£310,000| Stock | 5% Do. 6perCant. Debantures ... 102 105 100 103 417 1 - T vee 
£120,000 | Btock | 13/3 Do. 5% 2ad Dəb. Sv k Prov. Certa. (all p 1) .. 96 9) 93 9J 510 - eee ose 
206,297 10 8/0 | Oentrai Londoc DERE F 9b 10 9 vs 3 3 2 | Jane and December... 9j 
£335,000 Btook 14% | City and South London allway Oon. Ordinaey ..| 64 63 6) 64 219 6 | Februsry aad August 6» — 
37,500 10 1/5,3 bo. Nos. 23,501 to 69,00) 6 7 6 7 2 2 0 » sá T€ 35 
2150, 000 Stock 5% Do. por Ceat, Perpetaal Pref arouoe (1891) .. ..| 140 115 10) 145 3 9 0 » T - - 
£299,000 stock b * Do. 18 8 0050 00 e09900000*90:00:59 000502000:00009090090 00000 132 137 132 137 3 13 8 aoe eee 
£241,315 | Stock 4 .Do. per Cent. Perpstual Dabentare . . . . . .. 193 131 123 123 8 2 6 | May and November .. yes das 
20,000 10 834 x ial Tramways Ordinary *90990»09*099*09»00900»00c02**9]. 31 23 2 23 3 6 8 March and September eee eve 
10,000 10 64 "De. 6 por Cent. Prefoer once $09:00:009990.009090.090:00750 14 15 . 11 15 3 17 6 900 eee 
£300,000 | Stock 44% Н Do. 4} per Cont. Debanture ......... .... . „ „ 113 115 113 115 817 11 Jauuary and. July... .. те si 
95,000 1 0/9 | Isle of Man Tram. aad Eleo. Power Or.. . o) > È * . ж [321.0 0 Merch aad Ootober ] ove 
70,000 1 0/75 . 6 per Саар. Peal uius sessescascccaccsesaaseceisiac D^ і i їч 32 0 0 РТ) э» eee өөө 
80,000 10 13 Kidderminster & District К. L. & Tr’ otn 5X Pref. 10 10 lu 10¢ 417 6 | May aad November... ds ove 
37,600 10 23% | Liverpool Overhead Railway Ordinary ...... €— 9 9 9),, De 319 4 | February and August өг. - 
10,000 19. 5 Dor H per Cant. Peeferonos ILII] "0.00000 өө, eerees see 13} 1 13} 13$ 3 14 1 ээ 99 eee 200 
8125, 000 Stock 4 er Cent. D 3benture Co % . ». — ee 10) 107 103 . 105 3 16 2 January and July... ое een 
21,000 | , 5 aes Nev denen Traction Ordinary . . . . eee oa eee 8 3 3 di . 2 | l vee 
60,000 * 5 Do. 6 per Uont.: Camala ve Prelerenoe 000.00 4 5 4 5 5 14 3 May 900000 +0000 20000 0000 [Ill eee 
4.000 10 .. | Qidham, Ashton and Hyde Elec. Tramway Ord. . , 16 13 16 18 m E e" 
4, 10 Do. ` Spar Cont Preference . . o eee seose) LO 10 10 102 413 0 м м e.. өө 
18,334 10 ies 8 Traotlon Ordi e LL 1 llg 135 ooo T e 
,000 ja. Np. Oent. Cumulative (— 10 ц 10 ll 410 11 | February and August - — 
0.90, "Stocks | sx Watarloo аг Оцу Ordinary . ... еее eem | 97 100 94 97 8 210 | Juasaad December..| ... — 
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^ NOTES. 


«Фф 
MR. Бітснік, President of the Board of Trade, received, on 


"Tuesday, a representative deputation from the London elec- 
tricity supply companies with regard to a most important 
matter. The existing Board of Trade Regulations ** for secur- 
ing the safety of the public " and ! for ensuring a proper and 
sufficient supply of electrical energy permit the maintenance 
of a pressure up to 250 volts within a consumer's premises 
instead of only 150 volts alternating or 300 volts continuous, 
which were the maximum limits before the revision of the 
regulations in 1896. The same rules also fix the permissible 
variation and define the meaning to be attached to the terms 
"low," '* high," and „extra high” pressure, and we were 
able last November (The Electrician, Vol. XLIV., p. 31) 
io give an authoritative opinion as to the interpretation of 


Certain ambiguities on these points. 
— — 


Tur 1896 regulations, although sanctioning a supply of 
alternating or continuous current on the three-wire system at 
2 x 200 volts or slightly higher, contained a qualification 
which has prevented central station engineers from the 
full enjoyment of the new privilege. In laying down a 
new supply system, the engineer is free to adopt this 
pressure, and the consumer must accept or refuse the 
supply at the pressure offered to him so long as it is 
within the prescribed limits. Bat a system may only be 
changed over from 100 volts to 200 volts ** provided that no 
change shall be made in the pressure of the supply to 
any premises which at the date of these regulations [1896] 
are supplied with energy by the undertakers except with 
the consent of the consumers" (see the second part of 
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clause B6 in the existing Board of Trade regulations). It 

appears that some obstinate individuals, representing only 

a small proportion of the whole body of consumers on the 

mains of the various metropolitan companies, have withheld 

their consent to being supplied at 200 volts instead of 100 volts, ` 
and have thereby prevented a complete change-over of the 
system, for the companies are bound by statute to continue 

to supply them with electrical energy. Appeals have been 

made at various times, and with varying degrees of emphasis, 

but with no avail, and now the companies have done what 

they ought to have done long ago, and begged the Board of 

Trade to substitute for the last seven words of the objectionable 

sentence: ''except on such terms and conditions as may be 

agreed upon between the undertakers and the consumers, or, 
failing agreement, as may be settled by an arbitrator appointed 

by the Board of Trade.” 


We have pointed out on previous occasions that the employ- . 
ment of the higher supply pressure, now that efficient 200-volt 
lamps and apparatus are obtainable, is to the benefit of the . 
consumer as well as the supplier; and it is disappointing 
that Prof. Кеммерү, who acted as chief spokesman for his 
colleagues, should not have been able to impress Mr. Ritcuigz 
with the justice of his plea. When the notes and figures have 
been put in by the companies as to the relative importance of: 
the “conscientious objectors,” the capital expenditure involved, 
and the effect of this on the price of current to the consumers 
who are amenable to reason, perhaps the Board of Trade will 
be convinced. It would surprise us if their electrical adviser 
had not been convinced already. 

— 

Tue description of some experiments by Prof. Ernest 
Wirsox in this week’s issue raises an interesting point in 
connection with the excitation of polyphase rotatory converters. 
Using a two-phase bipolar machine with a smooth core 
armature and testing under conditions of constant 
frequency and potential at the slip rings, and maximum 
power factor for all loads, Prof. WII sox finds that as the load 
increases it is necessary slightly to decrease the excitation of 
the converter while at the same time increasing the excitation ' 
of the generator. The diminution in current required for the 
converter field is, however, very small, being only 2 per cent. 
with a rise of load from О kw. to 84 kw. The remarkable 
point is that the results obtained with this two-phase 
machine are diametrically opposed to the results obtained 
by Messrs. ParsHatn and  HosanT with a three-phase 


D 
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rotatory converter run under the same conditions as 
to voltage, frequency and power factor. Messrs. PansHALL 
and Hosart found, indeed, that the field excitation of 
the converter required to be increased as the load increased, 
the effect being most marked as the full load was more closely 
approached. It is by no means clear whether this radical 
difference in the results is due to the essential differences 
between three-phase and two-phase converters or whether it 
is the accident of the particular combinations of plant used in 
the two sets of experiment. We trust that Prof. WILsOx will 
pursue the investigation further and arrive at a conclusion of 
& more general nature with regard to this important point in 
the regulation of polyphase sub-station plant. 
| — 

TRE exact determination of the elasticity of metals in the 
form of wires or thin rods is a matter of considerable impor- 
tance both to electrical engineers and to physicists. Some 
time ago Мг. L. R. WIL RERTORCE introduced an ingenious 
method of determining Youna’s modulus from the observed 
longitudinal and angular vibrations of a load hung at the 
end of a helical spring composed of the metal to be tested. 
Knowing the moment of inertia of the mass forming the load, 
ihe modulus could, of course readily be determined. A sim- 
plification of WILBERTORCR's method has recently been intro- 
duced by Mr. G. Е. C. SkARLE, of the Cavendish Laboratory. 
The essential difference between Mr. SeABLE's and Mr. WILBER- 
FoRCE’s method is that, instead of а helix, a long, straight 
sample of the metal is tested, the upper end being rigidly 
clamped and the lower end loaded, as in the Wilberforce 
method. It is claimed that this method not only admits of 
simpler mathematical treatment, as regards the elasticity of 
ihe structure, but also lends itself to the testing of materials 
which cannot readily be made in the form of а helix. 


E 


Ат the same time, however, we fear that Mr. SkARLE's 
modification suffers from one or two serious defects 
which are not to be found in the Wilberforce method as 
usually employed. In the first place а straight wire, unless 
very long, must be heavily loaded if the time of angular or 
longitudinal vibration is to be sufficiently lengthy to eliminate 
errors of observation, while the addition of a very heavy load 
is liable to strain the material, in parts at any rate, beyond 
ihe elastic limit. Moreover, when a straight rod or wire is 
subjected to torsion the distribution of stress over the section 
is much more uneven than in the case of а helix, the outer 
portions of the metal being heavily strained, while the inner 
portions are subjected to very little strain. In the case of 
materials having a low elastic limit, therefore, the adoption 
of SearLe’s method is liable to give misleading results. 
Mr. Seance admits, however, that neither his modification 
nor the original Wilberforce method really gives what is 
required by Younc’s modulus of а test piece of material, 
owing to the almost inevitable lack of isotropy in a test 
piece of the size required for either method. Indeed, the 
methods serve rather to indicate lack of isotropy in the 
material than to give Youne’s modulus for the theoretically 
perfect material. To engineers this may appear an advantage, 
eince it gives the actual practical results; but pure physicists, 
we fear, would look at such discrepancies somewhat askance. 
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A curious ending was announced, in the Queen's Bench 
Division of the High Court of Justice last Tuesday, to the 
dispute between the National Telephone Co., the London 
County Council and the PosrwasrER-GENERAL with regard to 
underground wayleaves. It will be remembered that the 
Telephone Company, having failed to obtain sanction from 
the London County Council to lay its wires underground, 
applied for permission from several London vestries, the 
application in some instances being granted and wires being 
actually laid underground. The PosrwasrER-GENERAL in the 
meantime circularised all these vestries, warning them that he 
alone had the right to lay underground wires for telegraphic 
and telephonic purposes, and that he had not relegated any 
of his powers in this respect to the National Telephone Co. 
Litigation followed, the ATTORNEY-GENERAL seeking for an 
injunction to restrain the company from opening and breaking 
up the streets, and after a number of postponements it was 
announced on Tuesday that an agreement had been come 
to between the parties whereby the company consented 
to judgment with costs in favour of the Crown on every point. 
Thus it has been declared that the company exceeded their 
powers in laying underground wires in London unless by 
licence of the PosrxasTER-GENERAL, and an injunction has 
been granted restraining the company from doing 80 
in the future. It is not clear whether the company 
expect anything as a quid pro quo. From the absence 
of specific reference to the matter at the National 
Telephone Co.’s meeting yesterday, however, it might be 
understood that the company had received nothing, but 
expected something. Mr. J. S. l'onsks gave the meeting to 
understand that although the negotiations with the Post 
Office had come to nothing he could not imagine that the 
company would receive other than equitable treatment, but 
he did not make it clear whether he referred to this particular 
case or to the broad question of competition generally. 

— mm 


The Hookham and Thomson Meter Case.—The report of the 
directors of the British Thomson-Houston Co. announces 
that notice of appeal has been given in the action of 
Chamberlain and Hookham v. Bradford Corporation (British 
Thomson-Houston Co. third parties). 


Obituary.— We regret to announce that Mr. Harris H. Eley, 
district manager of the National Telephone Co.'s Cumberland 
district, was killed while on his holidays at Kenilworth, near 
Leamington, on Monday afternoon, through the overturning 
of a motor car in which he was riding. 


Personal.— The Lords of the Committee of Privy Council on 
Education in Scotland bave appointed Mr. F. Grant Ogilvie, 
Principal of the Heriot- Watt College, Edinburgh, to be Director 
of the Museum of Science and Art, Edinburgh. The late 
Sir R. Murdoch Smith previously held this post. 

Cable Interruptions and Repairs:— 


Date of Interruption. Date of Repair. 


Latakia—Cyprus  .............-. June 21, 1899 ... 

Cayenne— Pinhieros .......... . Oct. 11, 1899  ... — 
Tangier—Tarifa ..........- .. ... Jan. 3, 1900 — 
Paramaribo— Cayenne Feb. 16, 1900 July 19, 1900 
Ceara—Maranham ....... РИ Feb. 20, 1900  ... -- 
Parí—Matanham  ............... Mar. 2,1900 ... — 


MOle-St. Nicolas—Cap Haitien Mar. 7, 1900 — 
Birmingham University.— Another munificient donation has 
been received to the funds of the Birmingham University: 
Sir James T. Chance has presented £50,000, subject to con. 
ditions to be arranged with the University Council. The 
endowment fund now amounts to about £400,000, and some 

£200,000 is still required to complete the endowments. 
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Central London Railway.—The Central London Railway 
will be opened to the public on Monday next. Trains will 
commence running from Shepherd's Bush at 5.15 a.m., and 
from tbe Bank at 5.20 a.m., stopping at all stations except 
Bond-street, the opening of which is temporarily deferred. 
The fares from 5.15 a.m. to 7.30 a.m. will be 2d. return any 
distance, and from 7.80 a.m. to 12 p.m. 2d. single any distance. 
Books of 24 single-journey tickets will be sold at all stations. 


Telephony in Russia.— The telephone systems of St. Peters- 
burg, Moscow, Warsaw, Odessa and Riga, at present owned 
by the Bell Telephone Company, will, from November lst 
next, revert to the State, who, however, are prepared to let 
them to private undertakers. Either Russian or foreign firms 
are eligible, and offers should be sent to the Russian Postal 
Administration by August 15, O.S. (August 28), 1900. Par- 
ticulars must be given as to the amount of capital the under- 
taker is prepared to invest, as to the constitution of the firm, 
and whether it has already worked other telephone systems or 
electrical undertakings. 


Accidents on the Liverpool Tramways.—On Tuesday after- 
noon last two slight mishaps occurred on the Liverpool Corpora- 
tion electric tramway system. The first was the snapping of a 
trolley wire at the junction of Dale-street and Byron-street, 
which resulted in throwing all the street traffic over this 
portion of the line out of gear for nearly an hour. At about 
the same time—viz., 2 o'clock—the trolley arm of а car in 
Renshaw-street jumped the wire, and coming in contact with 
the suspension wire of a street pole, the trolley head and its 
attachment were wrenched off, and remained suspended in 
mid air. No one was injured, however, and no very serious 
stoppage of the tramcar service seems to have occurred. 


Boiler Explosion at the Crystal Palace District Electric 
Supply Со.'в Works.—A regretable boiler explosion occurred 
on Wednesday afternoon in the works of the Crystal Palace 
District Electric Supply Co. A boiler burst with a loud 
report and wrecked two large buildings, the force of the 
explosion being so great that the roofs were blown off and the 
walls and windows shattered. Five men were buried under 
the débris; one of them, W. J. Philbrook, was killed, and 
two others, F. Elliston and C. Barker, seriously injured, 
Elliston having since died. The other two men were also 
injured but less seriously. The explosion was followed 
by a fire in two adjoining buildings which was not extinguishe 
without some trouble. | 


Thunderstorms.—Severe thunderstorms were experienced 
all over the country during the latter part of last week. At 
Darlaston the trolley wires were broken as the result of a 
violent storm, and falling on a passing vehicle, the shock 
overturned the horse, besides affecting the occupants of the 
vehicle. In other parts of the Black Country fires are reported 
as due to lightning, whilst a chapel was practically demolished 
at Bradley, near Bilston, Similar damage was done at 
Northampton, Leicester, Birmingham, where the School of Art 
was partly destroyed, East Anglia, Hampshire, and the Isle 
of Wight. At Nenagh, Tipperary, two men were killed by 
lightning, besides a good deal of valuable cattle. The damage 
caused by the heaviness of the hail appears to be very con- 
siderable, whilst the number of deaths due to lightning is 
numerous. 


Ritchie's Telautograph.— We had an opportunity of inspect. 
ibg on Monday & new writing and picture telegraph, the 
invention of Mr. Foster Ritchie. It differs from the majority 
of other picture telegraphs in the rapidity with which the 
Sketch or message is transmitted, the pen on the receiving 
instrument moving as fast as an ordinary writer moves the 
pencil of the sending instrument. No skilled operator is 
required, and the transmitting pencil is moved by the writer 
of the message. We tested the instrument ourselves and 
found that, although the handwriting may be slightly 
distorted, its character is not changed, and a diagram 
sketched was faithfully reproduced. The instrument is so 
arranged that no impression is made on the receiving instru- 
ment when the pen is moved above the paper, a contact being 
made by the pressure of the pencil. The instrument will work 


on an ordinary metallic circuit line. Owing to the fact that 


the foreign patents are not fully secured we have been 


requested to postpone our desoription of the working parts of 
the instrument. 


Wireless Telegraphy.—It is stated that wireless telegraph 
apparatus was sent with the British reinforcements which 
arrived at Tientsin at the end of last week.—During the 
French naval manceuvres off Cherbourg, communication was, 
it is said, maintained between vessels over 40 miles apart by 
means of wireless telegraphy. It will be remembered that 
the record at the British naval manœuvres last year was over 
67 miles. Onthe other hand, one of the newspaper corre- 
spondents with the naval manceuvres this year reports that 
on one occasion communication had failed at & distance of 
25 miles.—The daily papers state that the Marconi system of 
wireless telegraphy is to be established on the mail packets 
running between Dover and Ostend. This announcement 
has, however, been made on previous occasions, but up to the 
present no steps seem to have been taken towards fitting up 
the apparatus. | 


Paris * Metropolitain" Railway.—The first section of the 
** Metropolitain " Railway in Paris has at last been completed. 
Schemes for an underground railway in Paris were projected 
before electric traction was even considered as an economical 
possibility ; but by the time it had finally been decided to build 
the line, electric motive power was evidently the only rational 
one to use. The line should have been completed in time for 
the opening of the Exhibition, but the first section from 
Vincennes to the Porte Maillot was only opened on Thursday 
last. The intermediate stations are at the Place de la Nation, 
Gare de Lyon, Bastille, Hotel de Ville, Palais Royal, Champs 
Elyseés and Place de l'Etoile. The line will pass the Champs 
Elyseés entrance to the Exhibition, and will also facilitate 
access to the Vincennes section of the Exhibition. A mishap 
on the line has already been reported, although it does not 
appear to have been serious. The Times Paris correspondent 
states that on Sunday the electrical apparatus was out of 
order and ‘ the train went for half a mile at a headlong pace 
without stopping at the station, causing a panic among the 
passengers." The train was brought to a standstill, however, 
without any accident. Presumably the occurrence was due to 
some failure in the controller. 


Municipal Opposition to the Electric Power Bills.—The 
following extract from a letter by Mr. H. Seaton-Karr, M.P., 
to last Saturday's Times is instructive, and should be taken to 
heart by the municipal opponents of the electric power bills :— 


It is satisfactory to think that the electric power billa have now passed 
their third reading in the House of Commons after a most exhaustive 
examination before a strong committee ; but itis also worthy of note that 
this has been done in spite of all efforts of the Association of Municipal 
Corporations to the contrary. That the opponents of the bills 
failed to go to a division on the second and third readings was due, not to 
want of effort on their part, but to the inherent weakness of their case in 
opposition, the temper of which may be judged from a remark overheard 
in the lobby that they rejoiced to have put the promotera to the heaviest 
possible expense. 

But all municipal corporations must not be included in this category. 
The following is an extract from a letter I received a few days ago, 
unsolicited on my part, from the town clerk of the Lancashire borough 
Т have the honour to represent in Parliament (St. Helens) in reference 
to the Lancashire Electric Power Bill. This borough has an electric light- 
ing and traction installation of its own. He writes: “I understand 
opposition is to be offered to the third reading of the Lancashire Electric 
Power Bill. I may say for your information tbat the St. Helens 
Corporation have all through felt that their interests were sufficiently 
safeguarded, and they would like to see the bill pa:s in its present 
state. The provisions relating to the protection of local authorities 
as to the streets are in the sbape in which St. Helens influenced 
their being drawn." I quote this letter as evidence that some municipal 
authorities, at all events, are sufficiently alive to the great importance of 
cheap electricity to the industrial enterprise of this country, do not approve 
of a dog · in- the- inanger policy, and duly recognise that the production of 
cheap electric power is a subject too great for their monopoly, and that this 
country is lamentably behind the rest of the world in such production. 

For a parallel to the bigoted opposition in other quarters than the 
industrial borough I am proud to represent that has delayed the passing of 
these bills for at least a year, one must go back not only to the days of 
George Stephenson and Parliamentary opposition to his locomotive on the 
ground that it could be upset by a cow, or alternatively would poison the 
atmosphere with its smoke and drive all game out of the country, but even 
to the dark ages, when a Spanish monarch executed, as a wizard, the first 
inventor of a steamboat that ran against wind and tide. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Госемкв p'Arsx.] 

Change of Resistance by Magnetisation.—The influence of 
magnetisation upon the resistance of & wire has not yet been 
studied with the care which the importance of the subject 
demands. Electromagnetic theory cannot but be greatly 
affected by any facts which are elicited, and the influence of 
changes in the earth’s magnetic field upon magnetic con- 
ductors may be of some practical interest. Results attained 
in the case of bismuth would seem to indicate that there is 
no connection between magnetisation and change of resist- 
ance. But A. Gray and E. Taylor Jones have been led to 
the opposite conclusion by the results of some experiments 
on soft iron wires. They determined simultaneous values 
of the maguetising force, the magnetisation, and the resistance. 
To equalise the heating effects, they wound two identical 
lengths of the same wire on the same core, one longitudinally 
and the other transversely, and inserted the compound coil in 
the interior of a magnetising coil. The transverse coil was of 
course only very feebly magnetised. Both wires were traversed 
by the same current, but the longitudinal coil always showed 
the greater increase of resistance, the difference between the 
two fractional increments being about 3x 10-* in a field of 
80 units, and 15 x 107* in a field of 800 units. The change of 
resistance appears to be proportional to the fourth power of 
the intensity of magnetisation. 

[Gray and Jones, Proc. Roy. Soc., June 21, 1900.] 


Electric Properties of Different Glasses.— A. Gray and 
J. J. Dobbie have continued their researches on the effect 
of chemical composition upon the electrical properties of glass. 
That this effect can be very great is shown by a single case, 
in which the resistance of a lead-potash glass was reduced 
130 times by substituting soda for the potash. Barium glasses 
have very peculiar properties. A glass manufactured by 
Schott, of Jena, and composed mainly of barium, oxide and 
alumina in combination with silica and boron trioxide, has a 
very high resistance, one quite unmeasureable, indeed, within 
the range of temperatures commanded by the authors. 
Moreover, the inductive capavity in a plate of this glass 
is exceedingly low, and the glass shows little or no effects of 
dielectric polarisation. The authors thought that the barium 
might be the determining factor in the high resistance. But 
& barium-potash glass made by Powell & Sons showed com- 
paratively a very low resistance, which is exceeded even by 
ordinary commercial lead glass. The effect of annealing glass 
is greatly to increase the resistance, often to three times its 
original value. An annealed lead-potash glass, containing 
48 per cent. of silica and 41 per cent. of lead oxide had a 
specific resistance of over 29,000 x 10 ohms at 140deg., and 
a dielectric constant of 7:42, The resistances were studied 
by the method of flasks filled with mercury. 

(Gray and Donate, Proc. Roy. Soc., June 21, 1900.] 


Ionic Conductivity of the Atmosphere.—Lenard’s remarkable 
discovery that ultra-violet light is capable of imparting con- 
ductivity to a non-conducting gas is utilised by J. Elster and 
H. Geitel to account for the dissipation of the charge of an 
electroscope by ordinary air. Since the sun’s rays contain 
ultra-violet light before they impinge upon the atmosphere 
this light must ionise the upper strata, and the ions produced 
will be gradually distributed through the whole of the atmo- 
sphere by diffusion and convection. Hence the air will contain 
stray ions of both signs, possibly differing in frequency with 
the altitude. It is these ions which gradually discharge a 
carefully insulated electroscope. This view is corroborated 
by the observation that a limited volume of air can be deprived 
of its conductivity by electrostatic force, all the ions being 
attracted to the surface of the body charged with the 
opposite kind of electricity and there discharged. This 
process is the quicker, the smaller the volume of air thus 
treated, i.e., the smaller the number of stray ions. Particles 
of dust, smoke, or fog produce a retardation of discharge 
instead of an acceleration, On the summit of high moun- 
tains there is а more rapid discharge of negative than of 
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positive electricity, probably owing to the retention of & large 
proportion of the positive ions in the higher strata. | 
[ELSTER and GEITEL, Ann. der Physik, No. 7, 1900.] 

Point Discharge —E. Warburg has brought out the differ- 
ences between positive and negative ionisation by keeping a 
point at a constant potential face to face with a large plate 
connected to earth, and arranging the supply from an influence 
machine in such a manner that the glow was confined to the 
immediate neighbourhood of the point. On employing very 
carefully purified nitrogen asa medium, he found that the cur- 
rent intensity obtained by charging the point to — 3,810 volts 
was 200 times as great as that obtained with + 5,180 volts. 
This enormous difference was reduced to a ratio of 4: 1 by а 
slight admixture of oxygen. If we assume, with Thomson, 
that ionisation consists in splitting the atom into two parts, 
one of which, the negative ion, is very small, and has a great 
velocity, while the other is much larger and slower, it may 
easily happen that the negative nitrogen ions are considerably 
retarded by combining with stray oxygen atoms, while the 
positive ions would be much less affected in comparison. This 
is the author's idea of the effect of an admixture of oxygen as 
an impurity. In the transition from the brush to the glow 
discharge, the author noticed a sudden decrease of the potential 
gradient near & positively charged point, but not near a nega- 
tively charged point. He attributes this to greater ionic 
density in the former case. 

[E. WARBURG, Ann. der Physik, No. 6, 1900.] 


Absorption and Ionisation.—Lenard showed in 1894 that 
cathode rays are absorbed by a gas in exact proportion to its 
density. Since the energy is probably all spent in ionising the 
gas it should follow that the ionisation is also proportional 
to the density. This has been verified by J. C. McLennan. 
He found an agreement between the ionisation in hydrogen at 
atmospheric pressure, and that in air at a pressure of 53mm. 
At these pressurs the two gases had the same density, and 
in both cases, therefore, according to Lenard's absorption law, 
the disposition of the rays, their actual intensities, and the 
amount of them absorbed from point to point in the ionising 
chamber were precisely the same. Under these conditions the 
equal ionisations obtained not only form a strong confirmation 
of Lenard's absorption law, but they also show that where equal 
absorption of cathode rays occurs, equal ionisation is produced. 
In order to test the conclusion more closely experiments were 
made with air, hydrogen, carbon dioxide, oxygen, nitrogen, and 
nitrous oxide, and in all cases it was found that, when these 
gases were reduced to the same density, the same ionisation 
was produced in them by rays of constant intensity. It 
follows, therefore, that an ionisation law exists exactly 
analogous to that of absorption—namely, that when cathode 
rays of a given strength pass through a gas, the number of 
ions produced per second in lce. depends only upon the den- 
sity of the gas, and is independent of its chemical 
composition. From the results thus obtained, the author 
concludes that, when cathode rays are absorbed to any 
extent, the positive and negative ions produced by these 
absorbed rays are of a definite amount which bears a 
constant ratio to the quantity of the rays absorbed ; that is to 
вау, in order to ascertain the relative ionisations produced in 
any two gases by cathode rays of the same intensity, it is : 
sufficient to determine the absorbing powers of the two gases 
for the same rays. In other words, the coefficients of ionisa- 
tion are determined when the coefficients of absorption for the 
same .gases are known. The author then deals with the 
ionisation in any particular gas under varying pressures. 
The inference is drawn that, under raysofconstantintensity, the 
ionisation in а particular gas varies directly with the pressure. 

[J. C. McLennan, Proc. Roy. Soc., Abstract, July 9, 1900.] 


The German Electro- Chemical Society. — The German 
Electro-Chemical Society is arranging to hold its seventh 
annual meeting at Zürich from August 5 to August 7. In 
addition to the reading of a number of papers, visits are to 
be paid to the Polytechnic and to the works of the 
Oerlikon Co. 
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THE PARIS EXHIBITION.—II.* 


(BY OUR SPECIAL CORRESPONDENT.) 


The administration of the Paris Exhibition had a difficult 


problem before it to decide in what manner electrical 
energy should be supplied for light and power. It was 
essential that the major portion of the exhibition lighting 
should be electric, although there would of necessity be 
samples of illumination by incandescent gas and alcohol and 
acetylene burners, and it was also evident that electric cables 
and motors should replace steam pipes or countershafting for 
the transmission of power to drive the various exhibits. But 
the authorities were loth to expend a large sum on boilers, 
engines, and plant, which were only to be used for a few 
months, and which would probably realise only a small 
fraction of their original cost when sold second hand. Besides, 
this plant would occupy a great deal of space which might 
otherwise have been allotted to exhibitors, for the total 
capacity of the generating plant for the service of the exhibition 
has amounted to over 20,000kw. 

The exhibition authorities have therefore adopted the 
following plan : Exhibitors were invited to erect direct-coupled 
condensing engines and dynamos in the Electricity Palace, 
to serve the double purpose of generating current for the 
service of the exhibition, and of exhibiting samples of the 
most recent designs of the firmsin question. Steam ata pressure 
of 10kg. per sq. cm. and condensing water is supplied free of 
charge to the engines, and in addition a sum is paid per horse- 
power towards the expenses of erection, and a further sum for 
every hour the set is running for the supply of current. These 
sums are fixed by the following sliding scales :— 


Contribution towards Cost of Erection. 


Engine. Dynamo. Total. 

fr. fr. fr. 

For every н.р. ир to 1,000 .................. 9°95 4:08 14°03 
Do. do. from 1,000 to 1,500 ...... 710 1:25 8°35 
Do. do. over 1,500 ..................... 5:20 0°95 6°15 


Contribution towards Running FE.vpenses, 


per I.H.P.-hour, the I.H.P. being taken as the normal for which the machine 
has been accepted by the administration. 
Engine. Dynamo, Total. 
fr. fr f 


А г. 

For every н.р, up to 1,000 ............... 000840 . . 0:00707 .. 001547 
Do. do. between 1,000 and 1,500.. 0:00382 ... 0:00293 ... 0:00675 
Do. do. over 1,500 0:00288 ... 0:00240 ... 0:00528 


In view of the delay that took place in starting the 
machinery, itis of interest to add that the contractors were to 
commence laying the foundations by October 15, 1899, 
and that the machines were to be erected and ready 
to run by March 15, 1900, allowing therefore a month 
for tests and alterations before the opening of the exhibition. 
If the machines were not ready to time, fines were 
to be levied upon the payments mentioned above, and 
if the plant was not ready by May 15, 1900, the 
exhibition authorities were entitled to consider the contract 
void. As а mater of fact, only a small proportion of the 


machines were ready at the last-mentioned date, but the fault 


hardly lay with the contractors, for everything in connection 
with the exhibition was belated, and they were unable to start 
the work of erection as soon as they desired. Thus the 
engineer representing one of the English firms informed me 
that he left England for Paris some time after his engine had 
been despatched. Not until six weeks after his arrival at Paris 
did the engine arrive outside the exhibition. Then the Easter 
holidays intervened, and the authorities had not yet delivered 
it to his stand; and finally, when the cases had come within 
the building, all had to be cleared away with a number of 
others before being opened, in order that the exhibition 
might not present too unhandsome an appearance to 
the President of the French Republic on April 15th; 
it having been considered more important to open the 
exhibition than the cases containing the exhibits. I regret 
to say that the three English sets were almost the last 
to be running, the first of these only being completed the 
first week in July. Possibly the English engineers were not 


* The first article appeared in The Electrician of July 20. 


as able as the French and Germans in coping with the barrier 
of red-tape which is opposed in France to every effort at 
what our American cousins term “hustling,” and possibly 
they were not backed by the British Commission as ener- 
getically as the German firms have been by the German 
Commission. 

But to return from this digression. Each generating set 
has its own switchboard, which is in telephonic communica- 
tion with either the continuous current or alternating current 
switchboard of the exhibition engineering department. 
At the individual machine switchboards the pressure is 
kept constant, but only one circuit leaves from each of them. 
No regulating is done at the main switchboards, which 
form merely the connecting links between the machines 
and the circuits. The chief distributing areas into which 
the exhibition has been divided were shown by the shading 
on the map published in the last issue of The Electrician 
(Fig. 1). The main building on the Champs de Mars is 
supplied with continuous current on the three-wire system at 
2 x 220 volts, both for lighting and power. These circuits 
require about 3,000 amperes at 500 volts delivered from the 
switchboard, the Chateau d' Eau alone requiring 1,400 amperes 
when fully illuminated but at a time when the galleries of 
the exhibition are closed and there is no great demand for 
motive power. Around the outside of this building is a 
single-phase alternating-current circuit at 2,200 volts. 
Each consumer has a transformer, transforming down to 
110 volts, and there are also eight sub-stations, each 
containing a single transformer large enough to supply 
60 public arc lamps. A similar arrangement is made 
in the three-phase area which extends from the Trocadero 
to the Eiffel tower (the tower itself has its own 
generating plant); the current is three-phase at 2,200 volts, 
each consumer has his three-phase transformer, and there 
are sub-stations for the public lighting. In this area 2,000kw. 
have been provided for, but is not yet all required. For the cir- 
cuits in Old Paris, part of the Rue des Nations and the banks 
of the Seine, 800kw. are supplied at 8,000 volts three-phase. 
The Porte Monumentale at the Place de la Concorde entrance 
is a “ bit of Cromarty " attached to the circuits lighting the 
Pont Alexandre and about a quarter of the Esplanade des 
Invalides ; these are supplied at 110 volts three-phase trans- 
formed down from 5,000 volts. The remainder of the Esplanade 
des Invalides is supplied for lighting by three-phase current 
at 110 volts transformed down from 2,200 volts. Power 
in the Esplanade des Invalides is supplied by two con- 
verter sub-stations, one Thomson-Houston and one Alioth, 
the current received being two-phase at 2,200 volts and 
42:5 со per second, and the current distributed being at 500 
volts continuous. This is the only example of two-phase 
transmission in the exhibition. Two other rotatory converters 
supply the Beaux Arts section between the Seine and the 
Champs Elysées. One is a Thomson-Houston machine at 
25 ч per second, receiving three-phase current at 5,500 volts 
and distributing it at 500 volts continuous; the other dis- 
tributes at the same pressure, but receives at 3,000 volts and 
50 ч per second, also three-phase. These two rotatory con- 
verters run on alternate days, and have each to supply 
20 circuits of 10 arcs each. With the exceptions already 
mentioned, the alternating current is practically all at 50 ~ 
per second frequency. A few parts of the exhibition are 
supplied from the mains of one of the Paris supply companies. 

Before proceeding to enumerate and describe the generating 
plant, a few notes as to the consumers’ circuits may be added. 
The consumer is furnished with electrical energy for power 
purposes free of charge; only if he desires extra light for his 
exhibit is he furnished with a meter, and requested to pay for 
the energy supplied to his lamps. This being the arrange- 
ment, it is only natural that the consumer should have to do 
his own wiring, and he does do it—usually badly. The 
administration has not directed enough supervision to this 
department, and peculiarly enough, on the score of expense, as 
I was informed, has not put a locked fuse in every consumer's 
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circuit. The consequence is that short-circuits are continu- 
ally taking place; in fact, during the first two months that the 
exhibition was opened it happened several times a day that 
circuits were cut off by the circuit-breakers on the main 
switchboard. The consumers have also used shunt motors to 
a large extent, and these being in very few instances provided 
with switches to switch off automatically when supply is cut 
off, it is necessary to leave a circuit dead for 5min. whenever 
its circuit-breaker has acted, in order to give consumers time 
to switch off their motors to prevent the armatures being burnt 
up on resumption of supply, An example of another kind of 
the foolishness of consumers attracted my attention in Old 
Paris one evening. There the supply is by alternating current, 
as already stated, and the concert room, where concerts by 
the famous Colonne orchestra are held, is lit with arc lamps, 
which start humming in an irregular manner every now and 
then. 

Another source of trouble has been damage to the cables, 
which has occurred during the laying, while the exhibits were 
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and is not even protected by a cover, so that it is within the 
the power of any visitor, who is not frightened by the legend, 
** Appareils de service. Défense d'y Toucher,” to switch off 
all the circuits and walk away. Some of the exhibitors 
have been complaining that no alternating current supply 
was available within the electricity buildings, and Messrs. 
Siemens & Halske have found it necessary to put in a 
motor-generator in order to obtain the alternating current 
required for some of their exhibits. In the electricity section 
it would have been only fair to give every exhibitor the choice 
of continuous and alternating current. 

However, it does not do to be hypercritical, and the 
electricity depwrtment is blamed for far too much in connec- 
tion with the exhibition. Their task has been a gigantic one, 
and they as well as the other departments have been affected 
by strikes and force majeure which would have been deemed 
sufficient excuse for any ordinary contractor on any ordinary 
job. The electrical department is served by an expert staff of 
engineers under M. R. V. Picon, who at my request kindly 
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being brought in. Thus several short circuits in the high- 
pressure feeders are reported to have interrupted the supply, 
and even the continuous-current mains have been giving trouble. 
The latter are for the most part ordinary lead-covered cables 
laid under the floor, with service joints which may best be 
described by saying that they are, of course, of a temporary 
nature, and only intended to serve during the few months 
the exhibition is open. A practical form of cable head is 
employed, however, for the main cables between the generators 
and the exhibits. It is a funnel-shaped piece of ebonite which 
is passed over the trimmed end of the cable, fastened to the 
lead, and then filled with paraffin wax, the end of the copper 
conductor with its lug for screwing on at back of the 
switchboard being all that appears above the wax. Another 
example of the want of care in some matters of detail is a 
distributing board on the gallery of the electricity building 
and within reach of everyone. It apparently has upon it the 
fuses and switches of a number of important branch circuits, 


put one of his assistants at my disposition one afternoon- 
His help was most valuable to me in obtaining particulars 
of the general conditions governing the electrical supply in 
the exhibition and the arrangement of the different supply 
areas and circuits. 

The mechanical and electrical service are quite distinct, and 
under a separate staff of engineers. This makes it somewhat 
more difficult for the contractors, who have to obtain their 
steam from the mechanical department, and to supply current 
to the order of, and under conditions imposed by, the electrical 
department, However, the two departments pull well together, 
only unfortunately if there is a deficiency of steam or feed 
water, or if an alteration in the steam pipes delays the com- 
mencement of supply, it is always the electrical department 
that is blamed by the general public and the noisy Parisian 
press. An amusing example, on the other hand, of a difference 
between two departments occurred in connection with the 
symbolic figure of electricity surmounting the Palais de 
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lElectricité. M. d’Arsonval had devised some fine high- 
pressure discharge effects which were to surround this 
figure, and add to the evening decorations of the facade 
already alluded to. For this purpose he employed a con- 
denser charged by a high-pressure alternating current trans- 
former. The transformer is of 30kw. size, and of the closed 
magnetic circuit type, and receives current at 110 volts or 
55 volts, and 42:5 v^ per second, transforming up to a maximum 
of 90,000 volts. The condenser is formed of plants of mica- 
nite, 2mm. thick and measuring 865 x 285mm., sandwiched 
between sheets of tin-plate, the micanite extending 5cm. over 
the edge of the metal, and the whole being plunged in petroleum. 
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illumination of the Château and fountains are situated. A 
large part of the switchboards here was burnt down recently, 
the fire delaying considerably the first illumination of the 
water palace, and by the roughness of the wiring we should 
not be surprised to hear of a repetition of this occurrence. It 
is only fair to state that this work has not been done by the 
exhibition authorities, bué by the Compagnie Générale de 
Constructions Electriqaes, who are the contractors for the 
illumination of the fountains. The wires are fastened against 
wooden boards, sometimes with iron staples, at other times 
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Twenty plates are used, and the capacity is about 0:01 micro- Production 
farad. An ingenions discharger proposed for the purpose and Names of makers. No.| Type оаа 
already constructed by М. d’Arsonval in his laboratory, con- per 135 
sisted of two metal spheres made to revolve in а circle in such — — 1————— 
a way that the current of air formed blows out the spark, and | MM. J. and A. Niclausse, Paris ........... .. | 21 |multitubular} 55,000 
increases its length and noisiness, while if the speed of rota- | M- Crepelle-Fontaine, la Madelaine-les-Lille | 1 » 3,009 
ee Société des Generateurs Mathot, Ræux-les- 
tion is regulated so that the path moved through between two Arras . . .. . . . . . 7 Я 28,500 
discharges is equal to the length of each spark, a continuous Compagnie Babcock et Wilcox, Paris ...... 14 : 55,020 
ring of fire is produced. As a spark up to 20cm. in length | MM. Roser et Cie, St. Denis. 6 » 20,000 
can be obtained by charging the condenser with 50,000 volts, | M. Montupet, Paris . . . . . . . . . . л semi-tübular ( 10000 
and 600 discharges per second can be produced, 60 discharges MM. Biétrix, Leflaive, Nicolet, St. Etienne... | 1 |multitubular 2,700 
can be seen in a tenth of a second, which gives the impression | ММ. Solignac, Grille et Cie, Paris. . 1 ч 1,150 
of a spark 1:20 metres in length. This discharger has not | Compagnie de Fives-Lille, Lille........ ee» | ſsemi. tubular 6,250 
yet found its way to the top of the electricity building, ae ius oe Ma see Ы Willebroeck ......... 18 iesus eae 
А k ; . ays, chester ........................ oway , 
because it still кешен to be decided whether the duty of MM. Fitzner et Gamper, Sosnowicz ......... 1 |multitubular| 2,000 
erecting and paying for it belongs to the electricity or | м. Steinmüller, Gummersbach ............... 5 5 17,500 
the architect’s department. MM. Petry-Deveux, Düren . . .. . . . . . . . 1 : 3,720 
For lfr. 50c. one can visit, between the hours of 10 a.m. M e Duisburg.... ... .. 1 Cornish 2100 
d 7 p.m., the cellars beneath the Chateau d Eau, in which | MM. Simonis et Lanz, Berl VV it | 
an p-m., ] ] , MM. Simonis et Lanz, Berlin. . 1 multitubular 3, 250 
the switches and drivers, arc lamps and projectors for the M. Paucksch . . . . . 2 Cornish 1.700 
FRENCH GENERATING SETS. 
Namea of makers. Ind. dde Type [ Current volt. Fre- 
Steam engines. Dynamos. xm kw. current. amperes. 89 черер : 
Société Alsaciennede Constructions Mecaniques | Socié:é Alsacienne de Constructions Mecaniques 1,200 Continuous 1,400 | 500| .. 
Crepelle et Сагапа.................................... Decauville ain pee RR SE Cre EIU ES 1,202 Ditto 2,800 250 „ 3, 
Société de Laval . . . .. . .. . . . .. Maison Breguet... .. . . 300 170 | Ditto 700 250 
Ditto MMC NM Ditto F 300 170 Ditto 700 | 250  .. 
Compagnie de Fivea-Lille ......................... Compagnie de Fives-Lille ....................:...... 1.200 615 Ó-phase 180 |2,200 | 59 
Piguet /// E A Fee,, , e eras 600 340 Ditto 90 2,200 50 
СА ОТОГ ае mm a beca Qua ETT Cea Etablissement Postel-Vinauů s. . 400 225 Continuous 450 5090... 
Dob)ꝭʒ̃n ä 4 (t t 4ꝗ.—õ——— 1ͥ(1I—G (LV. — 2 . Ditto ditto F 75 Ditto 150 500 
Dujardin et CidoOUVVVPꝛDPL . Soc. l'Eclairage Electri que | 800 480 3-phase 95 {3,000 50 
Biétrix, Nicolet & Coo Ditto it 08 350 190 Continuous 760 250 
ЕВС А: Касон rrera Pet А Кагбо одеа нона | БОО 480 2-phase 155 2,200 425 
Wegher et Richemond ...... ....................... Daya et Pile: . 1,00) 560 (Continuous! 2,240 250 ... 
Ditto lite 8 -~ | Compagnie Générale Electrique, Nancy ......... 500 280 5-рһазе 52 |5000 59 
Ditto %% Electricité et Hydrauliqu es... . 1,000 550 Ditto 150 2,200 50 
Delauney-Belleville... ........ 77 Maison Bcõguae e eee neenon | 1,250 700 Ditto 190 2,200 50 
Soc. Anciens Etab. Cail ....._..................... Compagnie Thomson-Houston ..................... 1.200 615 Ditto 65 8, 890 25 
Duende HER Dc Ya xe Schneider et Cie ......... e 1,500 810 Ditto 230 5,000 50 
Société Anonyme Hauts-Fourneaux, Maubeuge | Société Anonyme Hauts-Fourneaux, Maubeuge | 590 280 Continuous 1,120 250 
Société des Ind. Economiques (Charon gas eng.) | Compagnie Générale Electrique, Nancy ......... 120 65 Ditto 260 250 
GENERATING SETS FRYM OTHER COUNTRIES. 
| Names of makers. А | Current Pressure | 
Countr 7x. : озш Т e Type of current. in in Frequency. 
| Engines. Dynanios, ui em amperes.) volts. | 
England.. Robey & Co . . | Ernest Scott & Mountain. 500 | 289 | Continuous 1 120 250 к 
Ditto ...... | Willans & Robinson ............ Siemens Вгов........................ 2,400 1,510 Ditto 2,630 500 
Ditto...... Galloway „ Mather & Ріаёб ..................... 509 230 Ditto 1,120 250 in 
Netherlands | Stork... . Electrotechniche Industrie ...... 550 | 300 Ditto 600 509 - 
Germany . | Augsburg-Nuremberg Co. ... | Helios Co. ..............-............. 1,900 1,020 | Single-phase alt. 480 2,200 50 
Ditto Dis Sehuckert . 2000 | 1,120 Three-phase 100 | 5,000 50 
Ditto...... Бога g зн» Siemens & Halske .................. 2,239 | 1,250 Ditto 340 2,200 50 
Ditto...... Augsburg-Nuremberg Co. ... | Lahmeyer l q 1,400 785 Ditto 95 | 5,000 90 
Belgium Carels .......... MEN dr g 1,000 500 Ditto 150 3,000 50 
Ditto ... Во1йпсЁз.......................... Electricité et Hydraulique ...... 1,100 620 Ditto 170 2,200 42 
Ditto ...... Van den Kerchove............... Pieper: cesi eao tie 1,000 560 Ditto 150 | 2,200 90 
Austria Ringhoffer ........................ Siemens & Halske 1,600 900 Continuous 1,800 500 - 
Ditto ...... Erste Brunner ............ .... /) ³·⁰¹ 0 ˙¹W»Q оге eain 910 510 Three - phase 140 2.200 42 
Hungary ... Kg Pitto cr 1,200 670 Ditto 180 2,200 | 50 
Switzerland | Sulzer . B ln ns, | 400 250 | Single-phase alt. 110 | 2,200 o0 
Ditto ...... Escher Wyss ..................... Diets eire e sees | 900 500 Three-phase 135 | 2,200 50 
Ditto ...... Merdess Neo aei рва 560 200 Continuous 400 500 cas 
Italy ......... ТО cus DONORS Uds Schuckert . . 2 1,200 675 Ditto 1,400 500 
Ditto Dittes ili!!! 886 650 350 Ditto 700 500 


UO Also supplies continuous current, 1,600 amperes at 250 volts. - 


| 


t Also supplies continuous current, 1,400 amperes at 250 volt. 
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tied with tape tightly to sharp corners, and only occasionally 
on insulators fixed on rough wooden bases. Connections are 
also made with clips attached to bare wires, and the apparatus— 
the solenoids for moving the coloured glass in front of the 
arcs, the nickel-plated zinc mirrors, and even the dimmers 
and change-over switches for the different effects—show a 
serious lack of finish. The largest arc is a 75-ampere, with 
one pair of carbons, and the remainder 25-ampere. 

For the supply of steam, boilers have been erected by a 
number of firms, half French, half foreign, on somewhat 
similar terms to the generating sets. On the preceding page is 
a list of them, and also of the generating plant. It should be ex- 
plained that in the column headed Power in kw,” the figures 
represent only the number of kilowatts contracted for. In 
some cases, which will be mentioned when the individual 


machines are described, larger units have been put down in 
order to exhibit them. The machines are placed on the 
ground floor of the electricity building among the other 
exhibits, or perhaps it would be more correct to say that the 
other exhibits are grouped round these machines, for these 
generating sets are the most prominent. Fig. 7 is a view of 
the interior of the electricity building, taken from the end of 
the gallery above the German section. The top of the large 
Helios machine is 8een, and the two other machines in the 
foreground are the Schuckert and Lahmeyer generators, both 
driven by Augsburg-Nuremberg engines. Views of the sepe- 
rate machines will be given in succeeding articles. This 
illustration merely gives an idea of the extent and general 
appearance of the electricity section. The next article will 
deal with the generating sets supplied by English firms. 


. SOUTHPORT COMBINED LIGHTING AND TRACTION SYSTEM. 


The town of Southport faces the north-west, and can hardly 
be described accurately as a port. Although nominally on the 
Irish Sea, it is often more than а mile away, the intervening 


space, however, being filled with artificial sea lakes. Not- 
withstanding the odity of its name fouthport has a 
Corporation which differs little from the corporations of 
the average northern town. It has had an electric lighting 
station running since 1891. It has now just combined 
it with a traction system using an overhead trolley, and 
it has a decided aversion to large electric power and 
tramway schemes promoted by companies, especially those 
proposing to establish themselves in southern Lancashire. 

The lighting station originally contained three Mather & Platt 
dynamos driven by ropes from Browett-Lindley horizontal 
engines, the three sets aggregating only 250 н.р. These have 


Fic. 1.— VIEW oF STATION, SHOWING FERRANTI NETS. 


given place to Musgrave-Ferranti direct-driven sets, the equip- 
ment of the station for lighting being now on the usual 
Ferranti lines. Current is generated at 2,000 volts pressure 


5D 


ы ў 
" 4 
^ | 


and transformed down to 100 and 200 volts, the former 
pressure being for a two-wire supply from sub-stations in 
various parts of the town, and the latter for outlying districts, 
the station itself being situated nearly two miles from the 
centre of the supply district. Although the lighting system 
is a single phase alternating one, and the tramways are run 
from a 500-vol& continuous current supply, the Southport 
Corporation has been well advised in combining them in 4 
single station. At present there is only one generating set 
for the tramway current, and it is, of course, an economy to 
run it from the same set of boilers and with the same staff of 
engineers as the lighting plant. An interesting feature 
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of the station is that & comparison can be made between 
the Ferranti revolving field type of alternator and that 
known as the copper or stationary field type. There 
are three of the former and one of the latter, the machines 
with the stationary field type having been the last to be 
erected. The first two machines erected were, by & peculiar 
coincidence, put down in 1895 and 1896 by Mr. Taite, the 
present borough eleotrical engineer, who was at that time 
with Messrs. Ferranti. They are rated at 250 н.р. (125 kw.), 
and, as seen in Fig. 1 are of the flywheel type and driven by cross 
compound Corliss condensing engines by Messrs. Musgrave 
& Co. The third machine was also erected by Mr. Taite, this 
time as borough electrical engineer to the Corporation of 
Southport during the great engineering strike of 1897, which, 
it will be remembered, affected Messrs. Ferranti’s works. It 
is a 500 н.р. (300 kw.) machine, also driven by a Musgrave 
engine, The armature winding of this machine is com- 
posed of stranded copper insulated by a cotton covering 
and braiding, and is carried through the laminated iron 
core in micanite tubes, the end of the winding and 
connections being protected from damage and dirt by German 
silver boxes lined with ebonite. The armature is connected 
in series and is lap-wound. The laminated iron core itself is 


Fic. 2.—DiAGRBAM OF FERRANTI “ COPPER” ARMATURE. 


built in sections which, with the winding and the protecting 
end boxes, can easily be removed and replaced by a complete 
spare section. The armature, as & whole, is securely held in 
a strong cast-iron frame, which rests on feet and is bolted to 
strong girders embedded in the concrete foundations. The 
field magnets are oval, and are fixed to the periphery of 
a cast-iron flywheel, and securely held in position by 
bolts passing through the rim. The field winding is of 
the usual form of copper strip wound on edge, and takes 
current from a small Parker exciter, driven by ropes off 
& pulley on the main shaft. 

The following are the leading dimensions of the 1897 
side-by-side horizontal Corliss engine, and particulars of 
tests made by Messrs. J. Musgrave at their works. 
Cylinder diameters: High pressure 17,',in, low-pressure 
83,/;in., not jacketted. Stroke of each cylinder 8ft. бір. 
Piston rod diameters: high pressure 82in., low pressure 
4in. Air pump: vertical, 25in. diameter, 12in. stroke. 
During the full-load trial the mean speed of the engine was 
96 revs. per min., mean piston speed 672ft., and mean total 
г.н.р. 490-8. Mean boiler pressure 132lb. per sq. in. Mean 
vacuum in condenser 27in. 15lbs. of steam were supplied to 
the engine per 1.8 р. per hour, and 1:8lbs. of coal were fired, 
the boilers being two in number, of the Lancashire type, each 
28ft. by 7ft., hand fired and worked in connection with a Roberts 


economiser. 


Grate area 66 sq.ft. At the three-quarters load 
test the weight of steam supplied per т.н.р. per hour was 
15-8lb., and the weight of coal fired :86lb. At one-half load 
the corresponding figures were 1610. and 1:79]b. 

The ‘ copper or revolving armature machine is built on 
the lines usually followed by Messrs. Ferranti in this type of 
generator, which, however, is not seen so frequently as Ше: 
revolving field type. To remind our readers of the connection 
of the Ferranti armature we reproduce a diagram Fig. 2. 


WS): 
| "SUE 


Fru. 3.—FERRANTI HiaH PRESSURE SWITCHBOARD. 
| Mm 


The machine is designed to give 286 amperes at 2,100 volts, 
the frequency of course being the same as the other two 


‚| machines—viz., 50 ^ per second, and it is noteworthy that 


all the machines behave perfectly in parallel, the iron 
machines running quite harmoniously with the copper” 
machine. The wheel on which the armature is mounted is 


Fia. 4.—Anc LIGHTING ON PROMENADE. 


made in one casting, and is of ample strength to withstand 
the stresses set up when running at 214 revs. per min. 16 is 
secured to the shaft in the usual way by mild steel rings 
shrunk over the bosses. As it is an out end" combined 
plant, the shaft on which the wheel is mounted is separate 
from the crank shaft, but coupled to it by a solid forged flange, 
and is loin. diameter in the swell, with journals measuring 
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10in. by 80in., supported by bearings lined with white-metal 
and lubricated by oil supplied under pressure from the under 
side of each bearing. The armature, consisting of 28 coils, 
is wound on cores built up in alternate layers of strips of brass 
and asbestos. Itis of the usual form of Ferranti corrugated 
copper strip which ensures the winding being kept securely in 
position. Each pair of coils is firmly held between, but 
insulated from machined gun-metal holders which are rivetted 
together. Connected with bosses on these carriers are steel 
bolts, which, after passing through the outside of the wheel 
rim, screw into cast-iron blocks, which are themselves embedded 
in a special sulphur compound run into cored pockets in the 
the wheel rim. In order to secure good insulation, the 
bolts carrying the holders are covered with ebonite before 
being placed in position. The manner in which the arma- 
ture is connected up in two parallel halves is clearly seen in 
Fig. 2. 

The construction of the collector gear is simple and 
efficient, and the current, after passing down specially- 
insulated connections, is collected off a gun-metal ring which 
i3 carried by, but insulated from, the wheel boss. 


| 
| 


| 
] 


| 


On each aide of the armature, allowing ар air-gap of about 


jin., are ranged the 28 poles, which are fixed into bored holes 
in the cast-iron yoke which itself forms part of the massive 
frame. To facilitate easy adjustment of the air-gap and to 
reduee the friction in opening the two halves for purposes of 
cleaning or inspection, the feet of the frames are mounted on 
rollers. 

The field winding is of the usual construction and com- 
posed of copper strip wound on edge around each pole. It 
receives the current from the armature of a rope-driven 
exciter. A special precaution against a flash-over from the 
armature to poles is taken by plaeing micanite caps on the 
faces, which also allows the air-gap to be made smaller than 
would otherwise be possible. 

This machine is driven by a vertical three-crank tandem 
compound engine by Messrs. Musgrave, with Corliss valves, 
four to each cylinder, actuated in this case by a piston gear 
instead of by a trip gear. The speed of 214 revs. per min. 1з 
fairly high for this type of valve. The exciter is of the same 
type as on the other dynamos, and driven in the same Way. 
It may be noted that each of the three parts of the engine is 
complete in itself, with its own jet condenser, so that in the 
case of one set of cylinders being disabled the machine may 
in certain circumstances still be kept running. | 

Fig. 8 is & view of the switchboard, which is of the standard 
Ferranti design, with edgewise ammeters (Southport being one 
of the first places to adopt this type), single-pole quick 
break switches, oil-bath fuses and the usual field rheostats, 
with a large number of stops and extra switches. In a room 
behind the switchboard are three pieces of apparatus not yet 
commonly met with in existing central stations. One is a 
Fuller-Wenstrom motor of 85 н.р. connected to the con- 
densing water pump and the other two are examples of Cowan’s 
alternate-current boosters, which will boost up the high 
pressure supplied to a circuit by 150 volts (at 100 amperes) if 
neeessary. The primary of these is connected across the 
terminals of the alternator, and the secondary is in series 
with the circuit. The secondary coil is placed on a shaft so 
that the relative position of the two coils can be adjusted to 
vary the secondary pressure. | WO 

The arc lighting is by Ferranti roetifters, there being in all 
42 15-ampere arcs. There are two rectifiers, but each is 
capable of taking the full load of arc lamps. Fig. 4 shows 
the arc lighting on the promenade facing the sea. 


(To be concluded.) 
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MAXIMUM POWER FACTOR AT CONSTANT YOLTS 
IN A TWO-PHASE ROTARY CONVERTER. 


BY PROF. ERNEST WILSON. 


It has been shown by Messrs. Parshall and Hobart,“ that, 
if a three-phase rotary converter be run at constant 
frequency, with constant potential difference between its 
slip-rings at all loads and maximum power-factor at the slip- 
rings, the field excitation has to ba increased as the converter 
is loaded. The effect mainly develops between half and full 
load. In the particular case alluded to, the excitation of the 
converter at full load is about 15 per cent. greater than it is 
when the converter is run unloaded. 

The following experiments are addressed to testing this 
point in connection with a two-phase rotary converter. The 
machine experimented upon is of the bi-polar type with smooth 
core drum armature, and is intended to deliver 140 volts 
80 amperes at 880 revs. per min., as a shunt-wound generator. 
It is fitted with four slip-rings which make contact with the 
commutator at Odeg., 90deg., 180deg. and 270deg., and receives 
current from a similar machine, also fitted with four slip-rings, 
and driven by a steam engine and leather link belt. The circuits 
between the slip-rings of generator and converter consist of 
four conductors (non-inductive) of resistance 0:054 ohms each, 
and the resistance of each armature between the brushes on 
the commutator is 0:042 ohms. f The machines were separately 
excited from a set of storage cells through adjustable 
resistances. 

Three experiments have been made, and the results are 
given in the Table below. They correspond to about 
full load, half load, and the converter on open circuit. The 
results for the one-phase only are given: the other phase is 
the same but displaced one-quarter period in time. The 
method of experiment was to adjust the excitations of the 
generator and converter until the potential difference, as read 
on & Kelvin multicellular voltmeter placed across one phase 
at the slip-rings, was the same in each experiment for the 
same frequency and for maximum power factor. The curves 
of potential difference and current were observed by aid of a 
revolving contact maker and Kelvin quadrant electrometer 
in the usual manner. It will be seen from the table that the 
power factor is very nearly unity in each experiment. In 
experiments 1 and 2 respectively the curves of current and 
potential difference cross the axis of time at the same point. 
In experiment 8 the current curve leads about 9deg. The 
curves of potential difference in the respective experiments 
have the same wave-form, and the same remark applies to 
the curves of current. The generator excitation had to be 
increased as the load was increased; the converter excitation 
showed a diminution of about 2 per cent., as the load was 
increased from 0 to 8,240 watts. Further experiments might 
be made to see if the observed variation in the converter 
exciting current is connected with the mechanical phase dis- 
placement of the converter armature, and the phase of the 
alternate current; or if it is due to error in instrumentation. 
In either case the exciting carrent of the converter is sub- 
stantially constant for all loads. | 

It may be mentioned that an exciting current of 8:2 amperes 
corresponds to a fairly high excitation in this machine, but 
not so high as when normally excited. 


* See Engineering, April 20, 1900, Figs. 48, 49. 

1 For further particulars see Proc. Institution of Electrical Engineers, 
Part 144, Vol. XXIX., p. 409; also Proc, Roy. Soc., Vol. 51, p. 49; also 
The Electrician, Vol. XXVII., p. 609. 
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A FRICTIONLESS MOTOR METER.* 


BY 8. EVERSHED. 
(Concluded from page 489.) 


APPENDIX.—CALCULATION OF ABMATURE ToRQUE, BRAKE TORQUE, 
AND FRICTIONAL RESISTANCE. 


I. Armature Torque. 


In designing an Ayrton-Perry motor meter the driving torque may be 
ealculated from the formula— 
d =HaNC/z, 


which gives the torque d in terms of H the field of the main current coils, 
a the area of the average turn of wire on the armature, N the total number 
of turns in the armature winding, and C the whole pressure current from 
brush to brush. 

A sufficiently close approximation to the true mean value of the field 
throughout the space occupied by the armature is obtained by calculating 
H at several points of the axis of the main coils, and taking an aversge. 
When the coils are rectangular, the field on the axial line may be deduced 
from the formula H=8C ,/p?+ /p, which gives the field at the centre 
of a wire rectangle who sides are p and q. If the coil is square, this 
reduces to Н —8 ,/2C/p, p being now the tide of the square. The field at 
the centre of a circular wire being Н = 2x C/r, we find that if r=0°56 р the 
circular and square wires will have the eame field ; hence, for purposes of 
calculation, a circular coil of appropriate radius may be subatituted for the 
square coil. 

There are, of course, various methods for arriving at an exact value for 
H, but as they involve applications of spherical harmonics they are far too 
cumbersome for practical use in design. | 

When the meter is made, ite driving torque is easily measured by passing 
a fine thread round the axle and hanging a known weight on the end. 
When the axle is vertical, the thread is brought out in a horizontal direc- 
tion from the axle and passed over a freely pivotted pulley, from which it 
hangs down carrying the weight at its end. To avoid side pressure 
against the axle bearings it is desirable to use two threads brought away 
from the axle in opposite directions and each carrying half the weight, so 
tbata proper turning moment is produced. Having adjusted the thread 
and weights, current is turned on, and varied until the armature torque just 
balances the weight. When the full-load torque is small, it is desirable to 
make this measurement with two or three times the full.load current, 
otherwise the weight required will be too small to enable accurate results 
to be obtained. The calculated torque is found to agree within 2 or 3 per 
cent. with that obtained directly by measurement. 


II. Brake Torque. 


The difficulty of determining the average path of the eddy current iu a 
given brake conductor prevents us from predetermining the torque unless 
we have previously ascertained the effective electrical resistance of the 
current path in a brake of similar shape. There are, however, some 
general principles applying to the design of Foucault brakes which may be 
shortly stated here. 

Consider a cylindrical conductor, of radius 7, spinning on its axis between 
the poles of a magnet. Let the polar gap have a breadth b and axial 
length /, and let the field within the gap be H. Then if x is the electrical 
resistance of the current path, and w the angular velocity of the cylinder, 
the current generated will he— 


C=Hlrw/z 
Now the force between conductor and magnet is H/C, hence the torque will 
be M = H N22 , £ . ° . • e oœ е e (1) 


. When the cylinder extends axially for some distance beyond the poles in 
both directions, x becomes simply proportional to the resistance of the 
metal in the gap. Now this resistance is p//bt, t being the thickness of the 
metal. We can therefore write х = Tol / bt. 

The value of k depends on the shape of the polar area, and on the extent 
of conductor outside that area. The author finds & varies from about 3 for 
& square or circular area of gap up to 6 or 7 with oblong poles, even as high 
as 9 or 10 when there is very little metal beyond the poles. Inserting the 
value just given for 2 in equation (1) and multiplying both numerator and 
denominator by b, we get 

М = Hbr wt kph, 
M-B?r"wtkrill . . . . (2) 


from which we see that for a given value of total induction B passing 
tbrough the brake cylinder, the torque increases as the area A is diminished. 
This deduction is well borne out in practice, and by giving the brake 
magnets conical polea ending in a circular gap of small diameter the torque 
for & given weight of magnet is considerably increased ; or, what is 
enerally more important, for a given torque the weight of metal in the 
rake may be greatly reduced by using magnets with conical poles. 
The formula also shows the advantage to be gained by increasing the 
diameter of a cylindrical brake ; since the weight only increases in simple 
proportion, while the torque increases in proportion to the square of the 


radius. 
| ПІ. Frictional Resistance. 

When mechanical friction is a fairly large percentage of the full-load 
torque, air friction may be safely neglected ; the only retarding forces are 
then mechanical friction, which is practically constant, and the brake, which 
is proportional to the speed. Hence if s; and 32 are the observed speeds 
with two torques d; and ds, we have— 

d, F bei d,=f+ 6, 


= — - ———-- 


* Paper read before the Institution of Electrical Engineers, May 10. 


where f is the torque required to overcome friction, and б is the brake 
torque at unit speed. Hence 
b — d, – di/(ss — 81), and f= di- diss/(ss — £1). 

To get accurate results, stray fields must be eliminated ty reverting the 
current іп the main coils and taking a second set of readings with the same 
numerical values for di and da. | 

In testing the friction of a “frictionless ” meter, the greatest саге is 
required in measuring speecs and torques, and it is necessary to reduce the 
strength of the brake to a small fraction of its normal value in order to 
obtain anything like accurate results, for obviously errors of obeervation 
have a rapidly increasing effect on the determination of f as the two 
quantities ds, and diss approach each other in magnitude. Each of the 
results given in Tables III. and IV. is the mean of a number of obeervations, 
and to avoid effects due to want of truth in the brush wheels the speeds 
were deduced from the times taken to make 12 (and multiples of 12) revs. 
of the armature, corresponding with whole revolutions of the brush wheels. 
Even with the utmost care, discrepancies of as much as 10 or 15 per cent. 
in successive tests are quite usual when the friction is under 3 dyne cm. 

When the armature and brake of a frictionless” meter are both figuree 
of revolution with smooth surfaces air friction is inappreciable up to speeds 
of 40 or 50 revs. per min., but when there are any parts attached to the 
axle which can have a fan action, air friction becomes evident, and although 
it would cause no appreciable error in the registration of the meter when 
the normal brake is in use, it will, if not taken into account, lead to an 
under-estimate of the mechanical friction. To avoid this, observations are 
made at three speeds in order to determine a, the coefficient of air friction, 
as well as fand б. 

Thus, assuming the air friction of & rotating body to be proportional to 
the square of the speed, we have— 


d; = bei T asi; da— f bs, a; ds— f bss + азу, 
from which we first find a, then ö, and finally the mean value of f. 
a (da- dz) - 81) - (da - diss — 5) г 
(83 — 8) (83 — 81) (52 — 87) 
27 ds F de- d- qt 4 253 . 81); 
33 82 82 81 

8f = dz A d4 di- (++ 82 T 81) — a ( + $2" + 813). 

The air friction of a rotating body is probably not exactly proportional 


to the square of the speed, but the formula is found to agree very closely 
with experiment. 
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Fic. 15.— Torque-speed Curves for Meter No. 5 (effect of air friction 


exaggerated by use of à weak brake). 


An example of the effect of air friction is afforded by meter No. 5, in 
wbich each of the two parte of the astatic armature is made up of four 
oblong coils wound on open “formers.” Such an arrangement naturally 
fans the air, and experiment showed that air friction at, speeds of from 40 to 
50 revs. per min. was by no means small compared with mechanical friction. 
The brake having been reduced to about one-sixteenth of its full strength 
the following readings of torque and speed were taken :— 


Meter No. 5. 
_Full-load, 100 volts x 10 amperes. 
Full-load torque, 1,610 dynes em.; drop 0°6 volt. 
Effect of air friction exaggerated by use of a weak brake. 


Volts. |  Amperes. i ddynecm. s revs. per min 
100 0°10 161 6:58 
100 0:50 80:5 57:40 
100 100 1610 72:60 


By inserting these values in the above equations we find— 
f=3516; b=1°95; a=0:005. 
The curve of the meter with its weakened brake is shown in Fig. 15, where 
the lower curve line is drawn to the equation— 
d=3'16+ 1:95 s+ 0005 3, 
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while the upper curve (a straight line) shows what the law of this 
meter would have been if no air friction existed. It will be seen that 
at 80 revs. per min. air friction amounts to as much as 19 dyne cm. 

n E full speed (50 revs. per min.) the driving torque is expended as 
ollows :-— 


dyne cm. 
In overcoming mechanical friction. . 52 
Ditto iets Ou ГҮ 7:5 
Ditto brake torque 97:8 
——108:5 


That is to say, with the weak brake air friction amounts to about 7 per 
cent. of the whole resistance to rotation. With the brake restored to its 
. normal strength the corresponding figures are— 


dyne сш. 
Mechanical friction ree EE 32 
Aires, ENE оо а лих T5 
Brake (full strength) .......................................... 16000 
16107 


It will be seen that the air friction is now less than one-half per cent. of 
the total resistance, although this particular meter has less torque than 
the standard now adopted. 

Another method of determining friction, which seemed at first aight to 
offer several advantages, is to run the meter at about full load, and, 
having carefully determined the speed, at a given instant cut off the 
currents and note the time taken by the meter in coming to rest. If at 
any instant the angular velocity is w, we have the equation— 


Idw/dt=f+bw, . (1) 
where I is the moment of inertia of the meter axle and part« attached to 


it: f is the mechanical friction as before, but b now stands for brake 
torque at unit angular velocity. (1) give the value — 


do 


hence f= (2) 


w, being the initial angular velocity. The moment of inertia is easily 
determined by attaching a hair-spring, of known strength, s, to the axle, 
and observing the period of oscillation т; then— 

1-—5s72/4x?, 
s must be taken in dyne cm. per radian of torsion. 

In practice this method has not given good results. A meter—especially 
a frictionless meter—comes to rest so gradually that it is exceeding] 
difficult to determine with exactness the instant when it stops. Again, if 
there is the leat want of balance in the axle it will very rarely happen 
that the meter comes to rest at its posi‘ion of stable equilibrium without 
first making one or more very slow oscillations about that point. Hence 
there are often very large discrepancies in euccessive observations, and on 
the whole the average time taken in coming to rest will be greater than it 
would be if the meter were perfectly balanced. Some early experiments 
with meter No. 2 may be quoted as an illustration of this uncertainty. 
Measured by the torque-speed curve the friction was 2°65 dyne cm.; the 
mean of two fairly good observations of the time of stopping gave 
the value 2°08 dyne cm. This result being considered encouraging, a 
large number of similar testa were made, with the resu't that the average 
of the whole series gave 1°27 dyne cm. as the friction. This figure is 
undoubtedly a good deal lower than the true value, and, except as a rough 
and ready means of comparison, the stopping test has not since been 
employed. All the friction values given in the Paper are deduced from 
torque-speed curves. 

An improvement on the stopping test would be to record on a chrono- 
graph the times of successive revolutions of the meter, beginning as soon 
as the currents are cut off and ending a little before the meter comes to 
rest. The chronograph record would enable a time-speed curve to be 
plotted, and the slope of the curve would give the total retardation, from 
which the brake torque would have, of course, to be deducted in order to 
arrive at the value of friction. 7 | 

Calculated Friction.—It is useful to compare the value of friction given 
by direct experiment with the value calculated on the assumption that the 
bearings are the sole cause of friction. This comparison has been made in 
. the case of meter No. 2, and shows a considerable margin of friction 
unaccounted for. If the diameter of contact between the steel point and 
the cup forming the step-bearing were measurable, the friction moment 
could be estimated from the formula— 

` f=kPd/3, 
where & is the co-efficient of friction, P is the total pressure on the bearing 
and d is the diameter of contact. 

It is, however, impossible to measure the contact diameter when the 
point and cup are spherical surfaces, and recourse was had to experiment. 
The total friction having been taken by the torque-speed method, a weight 
of about 50 grammes was added to the armature, and the friction again 
determined. The weight being removed, the first test was repeated. The 
result of these tests was to show that this particular point and jewel offered a 
frictional resistance of 0092 dyne cm. per gramme weight pressing on the 
jewel. Now before the meter started running on Oct. 12, 1899, the 
pressure on the jewel was measured and found to be 12 grammes ; hence 
the step-bearing friction would be 0:092 x 12-11 dyne cm. 

The friction added by each brush wheel is roughly as follows :— 

Brush-wheel step bearing : pivot assumed to have a flat end in contact 
with flat step plate, Weight of wheel and its axle, 1:2 grammes ; or 


P=1,200 dynes nearly enough. Diameter of contact, say equal to 
diameter of pivot, namely, 0'035cm. Co- efficient of friction 0°20. 
Then using the formula — 

f z kPd/3, 


we find the frictional resistance of the bearing is 2:8 dyne cm. 

The commutator wires press against the wheels and force the brush 
pivots against the sides of the holes in which they run. The шеш 
pressure on each wheel is about 50 dynes, and the radius of the pivot 
being 0°018cm., the friction moment is roughly 50x02x0018-18 
dyne cm. Adding this to the step friction and multiplying by two to 
include both brush wheels, we find they require a torque of nearly 
6 dyne cm. applied to their own axles to overcome friction. This figure 
must of course be divided by 13—the ratio of the diameters of wheels and 
commutator to give the frictional moment of the brush wheels upon the 
armature axle. ‘That is to say, the brush wheels account for about 
0:5 dyne cm., while the meter axle bearing accounts for 1:1, making a total 
of 1'6 дупе cm. estimated friction. 

The lowest observed friction in meter No. 2 was 2'1 dyne cm. (xe 
Table IV., Oct. 12, 1899), so that, remembering that brush-wheel friction 
is an over-estimate, there is at least 0'5 dyne cm. unsccounted for. No 
doubt the rolling of the commutator wires on the brush wheels accounts 
for some of this, and there is also the work done in overcoming cohesion as 
the wires pull themselves off the wheels. This is a form of work which is 
probably not completely or even at all reversible, so that it is not given 
back when the wires come into contact with the wheels, There may also 
be & very small resistance to rotation due to hysteresis in the steel axle. 
The magnetic field of the brake magnets tende to produce a non-uniform 
distribution of induction at the surface of the axle, aud if this want of 
uniform density extends to auy depth below the surface, some part of the 
volume of steel will be going through two small magnetic cycles in each 
revolution of the axle. 


LONDON ELECTRIC LIGHTING COMPANIES AND 
THE CHANGE OF VOLTAGE. 


On Tuesday, the President of the Board of Trade received a deputatiou 
from the representatives of the following London electricity supply com- 
pavies; Westminster, Metropolitan, Chelsea, City of London, County of 
London and Brush Provincial, Notting Hill, Brompton and Kensiugton, and 
Kensington and Knightsbridge. The object sought by the deputation was 
an alteration of Clause 6 of Section B of the Regulations made by the Board 
of Trade on March 4, 1890.“ That section declares the pressure at 
consumer's terminals and ends as followa: “ Provided that no change 
shall be made in the pressure of the supply to any premises (and хо on) 
* except with the consent of the consumer.” The proposal of the deputi- 
tion was to alter except with the consent of the consumers 
substituting *' except on such terms and conditions as may be agreed upon 
between the undertakers and the consumer, or failing agreement as may 
be settled by an arbitrator appointed by the Board of Trade." 

The officials of the Board of Trade accompanying the President 
(Mr. Ritchie) were Sir Courtenay Boyle, the Hon. T. H. W. Pelham, 
Mr. Garnham Roper, and Mr. A. P. Trotter, the Electrical Adviser. 

The deputation was headed by Lord Suffield, and included Mr. 
Boulnois, M.P., General Webber, and the managers of the electricity 
eupply companies. Я 

Prof. A. B. W. KENNEDY said the actual way in which the ргохіз 
worked in practice was that it not only gave the right to bona fide objec- 
tions to the change of voltage —objectors who objected on perfectly 
reasonable aud proper ‘grounds —but it gave the right to any casual cot 
sumer to object. Their present object was, or might be, to avoid the black- 
mailer—that was to чау, one who had no reason and did not wish to give 
any reason, but wished to be paid whatever hechose to demand. In a cas 
of that kind a supply company was bound to go on supplying him, because 
although iu all their districte, with very few exceptions, the policy 
of the Board had been to keep two competing supplies, it was not their 
policy to say, will you please go on to the other company to 
supply you at 100 volts? The consumer, was of course, entitled to say 
that he would not change, and, in fact, it had been stated in another 
place that they were not entitled to hand the consumer over to another 
company, although he might be a consumer who took only a very 
few shillings' worth of current in the course of the year. When most of 
the London companies started supply there was & particular limit of what 
was called low pressure, until that most important conference, presid 
over by Sir Courtenay Boyle, and that particular clause was put on one 
side to be discussed in connection with the question of what might 
be considered low pressure. One of the most important results of 
the conference had been that the use of higher voltage lamps had become 
very general practically throughout the whole of the country. It was under- 
stood at the end of that conference that the provision as to changes 
of pressure would be allowed subject to certain regulations which the 
Board of Trade would propose, or which they would make ; they did not, 
however, know at the time that there would be an absolute veto given 
to the change on the part of certain people. He would like to make 
reference to one ph in a letter from the Board in reference to the 
way in which the change had already been made. It was a letter dated 
May 24, and contained the following paragraph: “I am, further, 
to state that although а change of pressure has been effected 
in respect of several electric lighting undertakings throughout the country 
the Board are not aware that any difficulties have arisen bv reason of the 
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existence of the proviso except in the case of one of tlie memorialist com- 
panies. He wished to put before the Board, however, the fact that 
. difficulties had arisen in many other places. The only exception to his know- 
ledge being the municipal station at Edinburgh. They were able there to 
adopt a means which it was not possible for a private company to adopt. 
Municipalities had powers which no private companies possessed. The 
case of the London companies was much more difficult than the case of 
üunicipalities, many of the companies having started 10 years 
ago and at the date of the regulations they had about 3,000 
consumers connected with the mains, any one of whom had the 
power of veto. In the case of Edinburgh there were only a few 
hundred consumers. The Westminster Company was the first 
London company to carry out the change thoroughly and systemati- 
cally. The other companies had begun, and their engineers or 
‘directors had told him, he thought without any exception, that they already 
found difficulties from this clause. It was only at the last moment that the 
difficulties became absolutely insurmountable. In the particular case of 
the Westminster Company, to show how hard it was, out of 5,300 
consumers they had only 10 now who absolutely refused to change over. 
One of these consumers only used 3s, worth of current in the year, and 
another used but a few shillings’ worth. А 

In reply to Mr. Ritchie, who asked what kind of blackmail there cculd 
be on 3s. per annum, Prof. KENNEDY said that particular consumer was 
not blackmailing at all. He mentioned another case in which the com- 
pany had offered, without prejudice, the sum of £500, which they considered 
was very ample for the change. This amount was refused, £800 being 
asked for. The £500 would have covered the alterations very amply 
indeed. Of course the County Council could impose terms and conditions 
upon them, and they had imposed certain terms and conditions to which 
they were bound to work, which they thought very onerous, but they bad 
accepted them and worked under them. Those conditions had involved 

them in very heavy expenditure, although they had complied with them 
and had incurred the expenditure. Actually a very infinitesimal number 
_of consumers could at present prevent them carrying out the change to a 
higher pressure. 

Mr. RITCHIE: You have very fairly told me about one or two con- 
sumers that you had to deal with, but you made a general application of 
the possibility of blackmail or something of that nature, and you gave an 
illustration of the gentleman who wanted £800 when you thought £500 
was all that was necessary. You have given that illustration as being an 
extreme case, I suppose ? 

Prof. KENNEDY : I do not want to go into details. 

Mr. RITCHIE: But it is to some extent a question of detail. There 

is a certain arrangement—a bargain. These people are quite entitled to 
say, “ We do not ‘want your 200 volts; we prefer 100 volts.” It may be 
that they think there may be more danger connected with the 200 volta 
‘than with the 100 volts, or that they might consume more current. And 
they say, “ We do not want 200 volts but to adhere to our bargain." Then 
you say, with regard to oneof these gentlemen, who wishes to be supplied 
with everything if you give bim £800, we are willing to give him £500, 
and the difference between us is £500. You have 10 objectors on the 
whole, and therefore you come for the purpose of asking us to make an 
alteration in the regulations which were agreed to by you and other 
companies. 

Prof. KENNEDY : Never. | 

Mr. RITCHIE: Which was settled at any rate after conference, and 
settled by certain eminent gentlemen. 

Prof. KENNEDY : Not after conference with the companies. 

Sir COURTENAY BOYLE: All the companies were heard. 
regulation was discussed at that meeting. 

Mr. RITCHIE: What I want to get at is really what is the burden 
which was imposed upon you to arrange with these gentlemen rather than 
to come to us for a change in the regulations. You have told us in regard 
to one of your 10, who was а gentleman who consumed ĝe. worth, but 
that is not a man difficult to arrange with. | | 

Prof. KENNEDY: He is most difficult ; I cannot arrange witli him. 

Mr. RITCHIE : It would be an impossibility for à man who consumes 
3s. worth of current to wrestle long. But putting him on one side, you 

spoke of a possible arrangement with the man who wanted £800, and you 
proposed to give him £500. What about the others ? 

Prof. KENNEDY : We should not allow a few hundred pounds to stand 
in the way. He is a gentleman, and he says under your clause he can 

“prevent us, Then there is a small shopkeeper, who consumes £2, and he 
absolutely stops us. 
Mr. RITCHIE : 
if he took it ? 

Prof. KENNEDY : I am sure the дв. man would not take it. 

Mr. RITCHIE : But what about the £2 man. 

Prof. KENNEDY: We have tried everything. There is another gentle. 
man in а very good position who objects on the ground of safety; he is а 

large consumer of current, and to him no question of difference in price 
would alter his decision. 

Mr. RITCHIE: Are you sure that the Westminster bas gone the right 
way to propitiate people, because I have seen circulars sent by your com- 
pany which do not seem to go on conciliatory linee. [ Мг. Ritchie then 
read half-a-dozen letters addressed by the Westminster Company to their 
customers.] Those notices were ultra vires, for the Westminster could not 
insist upon supplying their customers with 200 volts or refuse to supply 
them with 100 volts. 

Mr. BOULNOIS: We can charge them 8d. 

Mr. RITCHIE : Yes. : 

Prof. KENNEDY : We have offered a reduction of 8 per cent. for this 
matter. But he should like to deal with one point which had often 


This 


Have you ever offered to give him his light for nothing 


"*.een raised that this change was a matter which was going to make a 


large profit to the companies. It was not a change which enabled them to 
sell for less in any way, except for a certain time it saved in cost of main, 
because they could transmit through a main of a given size, 
but it did not save in generating expenses. The actual figures 
were these: Taking 20 years hence, and making a very careful 
estimate of the Westminster Company's outgoings, supposing they could 
not change over and spend £800 or £900 а year on mains, including current 
loss, the expenditure would be £412,000, whereas, if they could make this 
change at the end of the same time the cost would be £214,000, including 
interest and so forth at the same rate. That worked out one-seventh 
of a penny per unit. That was the whole of the saving, but it enabled 
them not to pull up the streets or otherwise go on laying mains continually. 

Mr. RITCHIE: But the compeny would, roughly speaking, save 

£200,000. INE | 
: Prof. KENNEDY : But that would be spread over several million units, 

Mr. RITCHIE: That is not material, but it is the large saving I am 
thinking of. 

Prof. KENNEDY : But the public are gainers, because our mains have 
a much greater capacity, and we have not to pull up the streets to relay 
the mains, and we are fairly entitled to say that whatever money we save 
here the public will save afterwards, because they will have the power to 
buy us up JO years hence. Then it was said that these lamps used more 
power than others, They had made a most careful examination of lampe 
using 100 volts and 200 volts to satisfy themselves whether the higher 
voltage used more energy. The result was that over one million and a-half 
there was only an increase of 2 per cent. There was a difference in the use 
of good and bad lamps at high pressure, but there was no difference per se 
actually due to the pressure. The companies had agreed on what they 
should like to suggest as & possible alteration of this regulation. 

General WEBBER said the Board of Trade hardly realised that at the 
conference of 1895 it was considered that it must be in the interests of the 
whole of the public of London that the voltage generally should be raised 
from 100 volts to 200 volts. They hoped the Board would be able to remove 
a disability which would not work any injustice to the consumer. 

Mr. RITCHIE, in reply, said he had listened very carefully to what 
Prof. Kennedy had said. Of course the répresentations which he bad 
made and which had been supported by the other gentlemen present 
would receive his careful consideration, and the suggestions which Prof. 
Kennedy had made he should be glad to consider in association with those 
who advised him on matters of that kind. He admitted at once that on 
the face of it it did seem a strong order that a very small number of 
persons such as was named by the Westminster Company. (about 10) 
should be able to stand in the way of a complete application of the new 
system of which they had spoken. At the same time it must be borne in 
mind that those gentlemen were really within their rights and that if the 
Board of Trade were to assent to what the companies proposed they 
would be practically overriding the rights which those consumers at 
present possessed. He did not want to enter into the reasons 
why those various gentlemen had refused to fall into line with the large 
number of consumers who were supplied by the company. Some of them 
might be actuated by motives which were laudable, and others not, but in 
any case the Board of Trade was asked by the proposal that was made to 
override the rights which those gentlemen pe If it could be con- 
clusively shown that the difficulties which were encountered by the 
opposition of that small number were of such à nature as really greatly to 
interfere with the companies, of course it would be a strong argument in 
favour of some such amendment as was suggested. He could not 
say that it had yet been conclusively shown that everything that 
could be done to bring these gentlemen into line had been done. 
All the notices to which he had referred had prooeeded from the West- 
minster Electric Supply Corporation, and he thought everybody would 
admit that those notices, if they were addressed to persons who had a 
present right to take up the position that they did take up, were rather 
strong, and they were not of a nature which he himself, if he had been 
asked to conciliate persons who did not do what one wished them to do 
should have adopted. : 

Mr. BOULNOIS: These were after two yeara’ negotiation. 

Mr. RITCHIE: Never mind, that may be so, and that very much 
mitigates the force of my observations. But at the same time if they 
were addressed —we have not the names, only the circulars—to persons 
who had the right to demand supply at 100 volts, and whom you could 
not refuse to supply, they were too strong. I do not make these observa- 
tions with an idea of leading you to believe that I will not consider the 
representations that you have made, but it has occurred to me in reading 
these that all the resources of civilisation have not yet been exhausted, 
and that it is quite possible that so far as the Westminster, at any rate 
is concerned, further negotiations may perhaps remove the difficulties, 

Lord SUFFIELD: To meet your difficulty I would like to say that 
there were earlier lettera for two years to my knowledge, for I never failed 
to be present at the board meeting,and those letters were the most courteous 
lettera that were ever penned. It was only lately, when it was evidently 
as much to the advantage of the consumer as to the company, that the 
other letters were written. I admit that they were a bit strong, but every 
other method had been tried first. 

Mr. RITCHIE: The fact remains that you cannot, as far as I under- 
stand the law, refuse to supply any consumer at 100 volte if he desires to 
have it. I have not yet heard what was the particular inconvenience 
suffered by the company in supplying those customera who are now being 
supplied with 100 volts. What particular inconvenience was suffered by 
the lighting company, and what was the measure of the inconvenience in 
pounds, shillings and pence ? | 

Prof. KENNEDY : It simply means that they were more or lees scattered. 
We could not supply 100 volts and 200 volts because we had not the means. 

Mr. RITCHIE: You are supplying consumers at those 209 volts? 

Prof, KENNEDY : I believe the letters you have read were directed ta 
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persons who had no right of supply before 1896. We should have to send 
out special mains from the atation to supply these consumers at 100 volts. 

Mr. RITCHIE: You are supplying them now with 100 volta? 

Prof. KENNEDY : 200 volts, I think. 

Mr. RITCHIE: Within the district that you are supplying 200 volts 
there are certain individuals who get 100 velts. What is the particular 
inconvenience in pounds, shillings and pence ? 

Prof. KENNEDY: We have to set apart for those consumers mains 
which cost us a good many thousand pounds and special generating plant. 

General WEBBER: We must keep for those people a special generating 
station. 

Mr. RITCHIE: Would it be many thousand pounds per annum! 

Prof. KENNEDY: No. Capital expenditure. 

Mr. RITCHIE: But your capital expenditure only has been incurred. 

Prof. KENNEDY: It represents le. per unit. 

Mr. RITCHIE: And you get 6d. 

Prof. KENNEDY: 84. 

Mr. RITCHIE: So that the actual cost is 4d. per unit upon their con- 
sumption. If it costs you a shilling at 100 volts and you ouly get 8d. for 
. that you lose 4d. on the supply. On the consumer who takes 3s. worth 
that would not be much. 

Prof. KENNEDY : We cannot get at him. 

Mr. RITCHIE: Perhaps, you will give me some particulars as to what 
the actual cost in pounds shillings and pence would be about, without 
counting capital expenditure which has already been incurred. What is 
the loss to you on the 10 consumers who are recalcitrant ! 

Prof. KENNEDY : I will give it. 

Mr. RITCHIE : 1 will then consider that along with tlie other matters. 

General WEBBER : 'The companies would like to be allowed to go more 
into detail considering that now your mind is on the subject, and we might 
be able to submit our case to you later on. Each company has got it« 
difficulties in various changes from 100 volts to 200 volte, and the Chelsea 
Company has encountered these difficulties in every street in their district. 
Shall I write a letter to the Board of Trade to that effect ? 

Mr. RITCHIE: By all means. My observation is not directed to the 
Westminster Company, but to all the companies interested, 

A vote of thanks was accorded to Mr. Ritchie. 


PARLIAMENTARY INTELLIGENCE. 


— — 


MUNICIPAL TRADING. 


At the July 14 sitting of the Joint Committee of Lords and Commons 
on Municipal Trading, the Earl of Crewe presiding, 

Mr. W. JEEVES, town clerk of Leeds, and formerly town clerk of 
St. Helen's and assistant town clerk of Peterborough, said that, speaking 
from experience, he was perfectly certain that the actuating motive of 
corporations in taking up gas, electric, and other undertakings was not a 
pecuniary one, but was the better service of the community in matters 
which, if not absolutely essential to life, were certainly essential to the 
well-being of the community. As to tramwaya, he was more and more 
convinced that they were an absolute necessity in any large community, 
and he saw no possibility of solving the difficulty of housing tke working 
classes and some of the classes above the working classes except by the 
extension of tram ways. Whether gas, water, electric lighting, and tram- 
ways undertakings were in the hands of companies or corporations, he 
thought they ought to be in one set of hands—that they should be 
monopolies. A certain power of veto by local authorities over tramways 
was necessary. 

Asked by the chairman whether he thought that the Parliamentary and 
departmental checks on the introduction of novel and experimental powers 
were sufficient, witness said he thought they were. Special powers were 
never obtained without a special inquiry by a Parliamentary Committee 
and after they had been subject to the criticism of the ratepayers. He 
did not wish to say it offensively, but the Local Government Board reporta 
on private bills were really a terror to municipal authorities. One never 
коет what the Board was going to say. They never let a point slip, and 
they very often, he thought, took many points that might very well be 
left slone. But he thought the Local Government Board reports were of 
great value. 

Do you think it possible to lay down any hard and fast rule on this 
subject 1—1 think not. If you lay down a general rule that a corporation 
shall not manufacture you put a stop to the manufacture of gas. If you 
say they shall not sell articles you make it impossible to sell or let gas or 
electric fittings on hire. Experience has shown that in many cases it is 
necessary to do this. 

Why do you say necessary !—It is necessary for the purpose of develop- 
ing the consumption of the article. In the matter of electric fittings at 
St. Helen's it was found that it was necessary for the electric lighting 
authorities to supply them. Neither the landlord nor the tenaut would 
go to the capital expense of wiring their houses though they would pay so 
much a year on account of the wiring. 

Sir W. FOSTER: But you are aware, are you not, that it is very hard 
on the small traders and manufacturers of St. Helen'a for the Corporation 
to supply these fittings !—I do not think so. As to the manufacturers, I 
do not see why a corporation should manufacture the fittings: they could 
purchase from the manufacturer. As to the traders, they could not under- 
take the work as the corporation could. The corporations do not desire 
to compete with the retailer, At Leeds to-day the Corporation do not 
supply any fittings at all, though they supply stoves. If you went from 
town to ото you would боа that the amount of fittings supplied would be 
very small, 


Sir W. FOSTER: But bave they not crushed the stove dealers out of 
existence !— No, I think not, because, as a matter of fact, there are very few 
atoves used except those which are lent on hire. People will not buy them. 
I should say that manufacturers of stoves have benefitted infinitely more 
through the corporations taking up the gas business vigorously than the 
retailer has lost. 

The CHAIRMAN: Do you think it right for a corporation to undertake 
a business which would admittedly damage a number of retailers ?—It is 
hard to answer on general principles. 1 condemn it rather. 

Would you go во far as to say that no retailer should ever be injured by 
corporation competition? No; I should say that if the general good af 
the community requires, as in some cases it does, that there should be 
competition, competition should take place. Unless there is a balance of 
advantage I do not think that corporations ought to undertake competition, 
and 1 do not think they do undertake it. 

WITNESS went on to give statistica as to working of the Leeds 
tramways by the Corporation. He said that many of the streets had had 
to be widened at enormous cost. When the Corporation took over the 
tramways in July, 1894, there were only about 8 miles of double and 
22 miles of single lines. There were now 23 miles of double and 49 miles 
of single lines. Passengers had increased from 8) to 274 millions, and саг 
receipts from £43,000 to £126,C00 per annum. А» the receipts had not 
quite doubled, while the number carried had increased nearly three and 
a-half times, it was evident that the users had benefitted. All the tram- 
ways were being converted as quickly as possible into electric lines. The 
einployees were in a much better position than they were under the 
company, as they got better wages and worked shorter hours. In 
a statistical sheet laid before the (Committee the number of boroughs 
working tramways in March, 1899, was 17, the number leasing tramways 
or lines to companies being 10. The total length of line worked by nine 
boroughs furnishing information as to the number of car miles run was 
191} miles, the total number of car miles run being, in the year ended 
March, 1899, 11,934,C00, the population served being 2,006,553, and the 
number of car miles run per mile of route 62,4013. Wich regard to 
electric undertakings, there were 51 included in the return, the population 
represented being 54 millions, and the rateable value £29,465,173. The 
capital expenditure to March, 1899, was £4,452,944, the total capital 
paid off, including sinking, redemption, and reserve funds, being £394,646, 
and the percentage paid off to capital expenditure 8:85. In this connec. 
tion it must be observed that the average period of ownership had been 
less than four years. The number of Board of Trade units supplied duri 
the year ended March, 1899, by 45 boroughs was 28,445,305, and the tot 
income from charges to consumers for the year was £487,815. The number 
of boroughs in the return showiog profit and loss to rates was 31, the 
profit was £21,625 and the loss £10,725. It was found, however, that 
in the earlier stages of an electric undertaking there must be a loss, 

That you think justifies you in concluding that these enterprises have 
been well carried out! Yee. It could not be shown in a single instance 
that there had been any lack of enterprise on the part of corporations 
in carrying on undertakings of this kind, nor could it be shown that 
the principles of management were bad, nor that the consumer or the 
community had suffered. 

You do not think that these trading matters interfere with the other 
duties of corporations, such as sanitary and police duties: — 1 am absolutely 
aure that they do not. Witness added that he thought the decision of 
Sir J. Kitson's Committee on Electric lower Bills was a distinctly righ 
and proper one, and one that fairly met the contending interests. . 

On July 17 Mr. MOORE HAYTON, town clerk of South Shields, said in 
the evidence of Mr. Swinton it had been stated that he (Mr. Hayton) had 
received a proportion of the fees paid to certain Parliamentary agents in con- 
nection with the Tyneside Electric Power Bill. It was the case that Meeera. 
Sbarpe, Parker & Co., the Parliamentary sgents, had written offering to 
hand him over a proportion of the fees, but he was prohibited by the terms 
of his appointment from receiving any such allowance, and the Town Council 
of South Shields understood that il Messrs. Sharpe, Parker & Co. were 
appointed no allowance would be made to him personally. The Town 
Council, knowing this to be so, appointed Messrs. Sharpe, Parker & Co. as 
their agente. lt was usual now for town clerks to receive inclusive salaries. 

Mr. G. LIVESEY, chairman of the Gas Companies Protection Associa- 
tion and chairman of the South Metropolitan Gas Co., expressed the 
opinion that the first and chief public consideration in connection with the 
supply of gas was unquestionably the interest of the consumers. Не con- 
sidered that their interest could be best promoted, not by local authorities, 
but by companies. One of the reasons given in favour of ownership by 
local authorities was that they alone had the right to do anything in the 
public streets. More could be said against this contention than in its 
favour. It was merely a sentiment. Since the application of auction 
clauses to gas companies in 1877, there was now very little in the contea- 
tion that local authorities could raise money at lower rates than companies, 
The main reason why local authorities acquired gas undertakings was to be 
found in the desire to make a large surplus profit out of the gas consumers 
to aid the local rates, This he considered as being most unjust to gas 
consumers, Corporations, generally speaking, in England, kept up the 
price of gas as high as they dared, in order to get as large a sum as pos- 
sible in aid of rates. These surplus profits ranged from 1`464. per 1,000 
feet in case of Birmingham to 6°75d. in Bolton. The gas committees 
of corporations were constantly changing, and were commonly, with some 
exceptions, indisposed to treat their responsible managers with the 
liberality and consideration necessary to secure the best service. Corpora- 
lion gas works were more amenable to trade union control than companies. 
Leeds was a striking case in point. Even in such a well-managed place ag 
the Glasgow gas works a determined attempt was made this year by the 
trade unions to obtain control. The interests of individual gas consumers 
were relatively too small to lead them to combine to ensure fair considera- 
tion of those interests by the elected representatives of the ratepayers. It 
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might safely be said that if all the gas undertakings were in the handa of 
local authorities there would be practically no more reductions of price. 
The supply of gas being necesearily a monopoly, it was better, in his opinion, 
that it should be regulated by Parliament and controlled by the local 
authority. The introduction of the slot meter system was due to the 
companies, Liverpool taking the lead. Companies, whose continued 
prosperity depends on pleasing and satisfying their customers, must serve 
those customers better than corporations, where such incentive was lacking. 

Mr. J. H. KELLY, of the Traders’ Defence Association of Scotland, said 
he represented 2,800 members. He considered municipalities bad facilities 
that established unfair conditions in trade and commerce. He regarded 
it as a menace to the State, in respect that a municipality, working with 
the object of having little or no profit, did not contribute to the State by 
paying income tax, with the result that tradera had to pay increased taxa- 
tion. With regard to local rates, the same thing happened. His association 
admitted the desirability of the municipalisation of water and gas, as thee 
enterprises did not lend themselves to competition. He had not the same 
opinion regarding tramways or building operations. Tramways were 
merely a means of conveyance, and could be taken up by anyone. They 
had heard a great deal about the success of the tram ways in Glasgow; but 
that succets had been established by the preceding company, in the face of 
conditions laid down by the Corporation, and not adhered to in their own 
working. As to the employees question, municipal employees in Glasgow 
as а rule cast their votes in favour of the nine members of the Council who 
were trades unionists ; and not only so, but they influenced other labour 
parties to do the same. There was the growing evil of increasing the number 
of employees so that they might have undue influence on the Council. 
There was not much to be raid on the electric system of Glasgow. The 
Corporation took powers to prevent another company from getting it. 
His complaint was that, having taken the powere, the Corporation did 
not use them. The telephones in Glasgow had been taken over by 
the Corporation not so much from an admitted necessity, but from 
the desire to have these powers in their own hands. The licence was 
granted more because of the importunity of the Corporation than from 
the fact that the Postmaster-General was convinced in the matter. As 
regarded efficiency, he declared tbat the Corporation stood in the way 
of the system of the National Telephone Co. being improved by refusing to 
grant them facilities. He did not think it was necessary to take over a 
telephone system if the company could conduct it as well as any other 
body. Gas and water were about the limit he was inclined to admit 
corporations to go in respect of trading. He would not necessarily include 
electric lighting. Admitting the extent to which the corporations had 
taken up municipal trading, there were so many auxiliary trades involved 
that the difficulty of defining a limit was increased. Tramways, for 
instance, carried with them the making of cars, smiths’ and painters’ work, 
and other departments, and the possibility to which municipal trading 
might run to the detriment of private trading was increased almost 
indefinitely. In Greenock the corporation bad bad to impose a tax to 
make up a deficit in respect of their building operations. 

On July 20, Mr. SHEPPARD, builder and contractor, Bermondsey, at 
one time a member of the late Metropolitan Board of Works, said: In his 
view, if a municipality wanted to undertake building works, they should 
be subject to an open competition with private firma. 

Dr. KINGSBURY, Mayor of Blackpool, said : Blackpool Corporation's 
uudertakings included gas, electric lighting, markete, tramways, cemetery, 
abattoirs, sanitorium, public lavatories, free library, technical schools, and, 
in partnership with other boroughs, the waterworks. The gas works 
had been established for upwards of 40 years. The Corporation 
had very much reduced the price of gas and had improved their plant very 
materially. They had devoted a certain amount of profits from the under- 
takings to the relief of the rates. In 1864 the price of gas was бв. 10d. 
per 1,000, while at present it was 2s. 4d. The Corporation supplied 
meters. To the working classes they supplied slot meters, and to the public 
burners free. They also supplied grillers free to working people. The 
public lighting, which was very well managed, was at practically cost price. 

The Blackpool electric lighting works had been established seven years. 
The capital was £117,000, and there was an accumulated sinking fund of 


over £9,000. The income in the seven years had been £74,000, gross. 


profits £28,000, net profits £6,2C0. The average net profit had been 
1 per cent. on the outlay. The street lamps were supplied at cost price, 
the meters being free. 
unit, now there were over 900 customers, and the price varied from 7d. to 
2d. per unit. The customers numbered one in 50 of the population, and 
one in 10 of the inhabited houses. 
factures, but sume small works (such as printing works) were supplied with 
electric power. 

The CHAIRMAN: Having gas works of your own, has this hampered 
electrical development? — No. There is friendly rivalry, but far from 
hampering, one stimulates the other. I think the public greatly benefit 
from having the two concerns in the same hands. We were the first 


borough in the country to adopt public electric lighting. Though we only. 


got the order for the domestic supply seven years ago, our streets have 
been lighted by electricity longer than those of any town in England. The 
Corporation had had control of the tramways for eight years. Blackpool 
was the firat English town to adopt electric traction in the streets. The 
actual outlay on the tramways in the eight years had been £98,000. The 
gross profit was £31,000, the net profit £13,000, the average annual net 
profit being 3 per cent. on the outlay. The fares were extremely low, and 
the Corporation had extended the system very much as compared with the 
. company which formerly owned the tramways. 

The CHAIRMAN : What do you say as to tramways outeide your own 
area — We have not yet acquired any tramways outside, but we have two 
tramway companies at work in Blackpool—the Lytham and the Fleetwood 
Companies. We have given them every facility within the borough. In 
each саве we have allowed them to come up to a railway station as a terminue. 


In 1894, with 56 customers, the price was 6d. per. 


In Blackpool there were no manu-, 


One is an electric tramway and the other is worked by compressed gas 
We have constructed a line for them, and they pay us a rent which covera 
the repairs of the roads. We have brought our own system of tramways 
up to meet them, so that there is a constant interchange of passengers, 
Personally, I think it would be better if the Corporation controlled those 
other lines, because we should then have uniform management and 


a reduction of expenses. 


The Committee then adjourned till July 24. 


ELECTRIC LIGHTING IN THE EAST END OF LONDON. 


Particulars of the proposed agreement between the County of London 
Company and the promoters of the bil. confirming the provisional order for 
Limehouse, Mile End Old Town, and St. George’s-in-the-East were fully 
set out in our last issue. On July 20 the Committee entered on the 
consideration of clauses. р 

Mr. PEMBER said the parties had come to partial agreement regarding 
the amount to be paid by the local authorities to the company on the 
company undertaking to abandon their order for the supply of the three 
districts referred to, but, as in so many cases, there was a difference of view 
as to the amount. Speaking for the County of London Company, it 
seemed to him they ought to ask the Committtee for the costs of pre- 
pariog, obtainiog, and passing the order of 1897 for the supply of the three 
districts ; for the costs of the company in opposing the orders which the 
three local authorities had gained ; and the bill to confirm them ; and 
then he thought he was further entitled to such costs as an arbitrator, in 
default of agreement, might say the company had incurred for the 
purpose of supplying within these three districts, which costs he should 
not otherwise have incurred and which he could not otherwise 
use. The consideration for these grants would be that, in a district in 
which it would not be fair that there should be competition, the company 
would retire and leave the local authorities to supply themselves. He 
then handed in a clause carrying out the points he had indicated. 

Mr. SHIRESS WILL objected тп toto to the clause. 

A prolonged discussion followed, in the couree of which the counsel for 
the local authorities said they had no wish that the company should retire 
from the area but would prefer that they should remain and compete. 
The Committee adopted the somewhat unusual procedure of settling the 
details of the clause, after which argument took place as to whether it 
should be inserted at all, the representatives of the local authorities 
objecting and Mr. Pember (for the company) supporting the suggestion, 
The Committee deliberated, and in the result decided that the clause should 
be inserted. Further disussion followed, chiefly as to drafting. and eventu- 
ally the clause was adopted in the following form :—- 

Clause 34. For the protection of the County of London and Brush 
Provincial Electric Lighting Co. (Ltd.) :— 

1. If, within six months from the date of the passing of this Act, the 
County of London & Brush Provincial Electric Lighting Co. (Ltd.) (in 
this section called the company) serve upon the Board of Works for the 
Limehouse District and the vestriesof Mile End Old Town and St. George's- 
in-the- East or their succeesors (hereinafter called the local authorities) 
notice in writing specifying the amount which they claim as representing 
the cost of preparing, obtaining, and passing the County of London East 
Electric Lighting Order, 1897, and so much of any costs properly incurred 
by the company with the object of affording a supply of electricity within 
the district of the local authorities as shall, in the opinion of the arbitrator, 
to be appointed as hereinafter mentioned, have been incurred beyond what 
the company would otherwise have incurred, regard being had to whether 
any such coats incurred for works has been or may hereafter be utilised by 
the company, such local authorities shall, within three months from the 
receipt of such notice, unless they dispute the amount claimed therein, 
paying the same in equal shares to the company, provided that, except as 
aforesaid, such costs sball not include legal or Parliamentary expenses 
connected with the promotion by or oppoeition to bills in Parliament or 
provisional orders. 

2. If the local authorities or any of them dispute the amount so claimed 
the question of the amount of such costs shall be determined by an 
arbitrator to be appointed on the application of the company or any of the 
local authorities by the Board of Trade, and within three months from the 
date of the award of such arbitrator, the amount thereby awarded shall 
be paid by the local authorities to the company. E ; . 

3. Upon the payment by the local authorities of the amount so claimed or 
awarded as aforesaid the County of London East Electric Lighting Order, 
1897, shall be and is hereby revoked, and the powers, righte, privileges, 
authorities, and obligations thereby conferred or imposed upon the company 
shall cease. 

4. No part of any payment made under this section by the Corporation 
of the borough of Stepney shall be charged upon that part of the said 
borough which is at the date of the passing of this act the district of 
Whitechapel. | 

The remaining clauses having been adjusted, the bill was ordered to be 
reported. | 


GLASGOW TRAMWAYS. 

The Select Committee of the House of Commons, presided over by 
Sir Lewis McIver, on July 19, had under consideration the bill of the 
Glasgow Tramways Co, seeking powers to construct and work.a new 
series of electrical tramways in and around Paisley and Renfrew, the 
promoter being Mr. W. M. Murphy of Dublin. Some proceedings in 
connection with this bill were reported in our last issue, p. 491. 
Mr. PEMBROKE STEPHENS, Q.C., said the proposed tramways would 
serve a very considerable district, including Paisley, Johnstone, Renfrew, 
Elleralie, and many other towns, and the project had received universal 
support. 

Mr. BARRINGTON, C.E., of Limerick, engineer of the scheme, said 
existing railways would not be interféred with. The estimates for the 
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tramways, inclu what had been imposed upon them by the local 
authorities, was 6275.60 

Evidence was given by local witnesses as to the need of the tramway, and 
the public feeling in favour of its construction. 

Mr. W. M. MURPHY said in his opinion the tramways would be entirely 
successful. The existing railways would not be injured 91 the tram ways, 
which would indeed be found to be useful feeders of their 

Mr. CHARLES FORMAN, for the opponents, the Paisley & Barr- 
head District Railway Co., said he had constructed the railway which was 
authorised in 1897. It was completed and was on the point of being 
opened for traffic. It was purely a local line, and the proposed tramway 
would seriously compete with it. One of the sections of the pro 
tramway was from Potterhill to Glenfield, and if this part were sanctioned 
it would take away a part of the workmen’s traffic at Glenfield, for whose 
accommedation the company had provided. 

The CHAIRMAN said the Committee were impressed with the excel- 
lence of the scheme, but they realised that Mr. Murphy had been 
encountered by a number of different public bodies with conflicting views 
and with different degrees of capacity. This line bad been given up on the 
o»poeition of Glasgow, and all that remained of the excellent scheme was 
the line to Johnstone, which would tap the centre of Paisley and feed 
Glenfield. That was the result of а system of blackmail on the part of 
the local bodies. All of them approved of a gentleman of experience and 
capitel coming from Ireland and providing them with what they could 
not get for themselves. They were all very glad, but they had their joy 
from Mr. Murpby, and screwed as much out of him as they could. Then 
there was the mileage rate for wayleaves, the legality of which might be 
questioned. In his view the proper business of a municipality was to 
maintain the roads for the use of the public and not to sell wayleaves. He 
asked Mr. Murphy nether he now considered the scheme was worth going 
on with. 

Mr. MURPHY mid in his opinion the workability of the scheme had 
not been serioualy affected. 

The CHAIRMAN said the Committee found the preamble of the bill 
was not proved. They desired to put on record that, in their opinion, the 
origiual scheme was a good one and calculated to be of much use to the 
district; but it had been so mutilated and loaded with conditions by 
conflicting interests and the excessive demands of several local bodies, 
that it now appeared to the Committee to be wholly unworkable. 


( Parliamentary Intelligence continued оп page 525.) 


ELECTRICITY WORKS ACCOUNTS, 


Hanley Municipal Electric Supply Works. 

The first of our two analyses this week deals with the 
accounts of the fifth year of working of the Hanley under- 
taking. In view of the figures in our table it is superfluous 
to observe that the results of the year’s operations were most 
unsatisfactory. The fact, that the unfortunate position of the 
concern is partly explained by the breakdowns in the plant 
hardly serves to relieve the general situation—rather the 
reverse. On the other hand there are some items of cost 
which indicate that when the immediate troubles have 
been met there is every prospect of a great improvement 
being shown in the accounts. These favourable figures 
are those of wages at the station and management and pro- 
perty charges, while the moderate capital expenditure should 
exercise a beneficial influence through limiting the capital 
charges on revenue. 

Unfortunately, the tariff system of the undertaking appears 
to be much at fault. With a total average revenue from all 
sources of no more than about 3:93d. and from supply of not 
quite 8:16d. per unit, it is surprising to find that the output 
for the year indicates an increase of only 18:4 per cent., while 
the lamp connestions at December last were not more than 
1577 per cent. above those at December, 1898. In view of 
this the conclusion is hardly avoidable that the comparatively 
low initial price per unit, and generally the tariff arrange- 
ment, has encouraged a class of consumer who, by the 
character of his demand, neither benefits the undertaking, 
nor ie particularly benefited by being & customer of the 
department. It is interesting to learn from the report accom- 

anying the official accounts how the present tariff came about. 
In the early part of 1896 the prices of 6d. and 8d. were decided 
on——the latter price coming into force after a certain consump- 
tion. Owing to opposition this tariff was replaced by one 
under which the simple price of 5d. per unit was charged, this 
remaining in force for two years. Unfortunately we learn 
that it was then “ difficult to raise the price,” and a tariff of 
5d, to 21d. was adopted. 

Turning again to the expenditure out of revenue, we learn 


from the electrical engineer's report that of the fuel item the 
advance in the price of coal which commenced in June last 


year was responsible for n £400. Extraordinary amounts 
of fuel consumption 5 to the engines working 
non-condensing, both condensing pla plants having broken down. 
The repairs and maintenance item naturally suffered from the 
mishaps, the condenser repairs costing over £150, and the 
replacement of stokers by forced-draught furnaces entailing 
an outlay of £200. 


Wolverhampton Municipal Blectric Supply Works. 

It is highly gratifying to find from the last accounts of this 
undertaking that its good progress is being so well maintained 
even in distinctly adverse circumstances. 

After making allowance for the inevitable influence of the 
advanced prices of coal, the generating costs as well as the 
management charges have been reduced, and, with the excep- 
tion of the item of oil, waste, &c., stand at most favourable 
figures. It is pointed out by the chairman of the Electric 
Lighting committee that the alteration in the system of supply 
has necessitated two systems being in operation for the latter 
six months of the year, involving increased consumption of 
fael, while delay in the completion of the battery room at tho 
station seriously Handicapped the department. 

Owing, however, to the very moderate costs other than the 
fuel item, the works and total costs exhibit figures which 
practically represent the average at the output and the low 
load factor of only 6:8 per cent. 

In the original accounts there is included under the item 
of repairs and maintenance at the station a charge of £912, 
cost of changing over system of distribution. This item we 


have merely debited to the net revenue account, thus permit. 
ting of & more legitimate comparison of the ordinary costs. 
The following table gives an idea of the progress of the 
concern :— 


— — 


Max. timate 


No. of ber d 

units cent. | ад financial 

sold. increase. ™ ' result. 

| | k w. 

191,701 | ' 010 £1,403 loss 
224,709 172 | 210 £226 profi 
291,255 296 318 590 „ 
571,850. 277 | 420 1,004 , 
482,247 297 | 806 402 „ 


11 MD — Jan, 12, 1900 са Thames (s) Jl £0, 1900 
Bath (Municip MELLE Leeds mcm Eie 
Beat cipal) ... Leicester (Municipal) ...... an. 

И ) oiessss July 6, 1900 | Leyton (Municipal) ........8e 8, 
Birm (Compeny).... 6, 1890 | Liverpool (Mun pp Juse 22, 1900 
Blackburn cee е Sep зо Condon (Company) a Р а T 
SN don Mun 
Bolton (Мавра MAH Nov Newcastle and Distr өү, 
Bradford pel Jane 22, 1900 5 o · upon · Tyne ( V dori ТЕ " 
3 unici pst 4, „ No rt (Moa aa inn Bes. 1 ” 
unicipal) ........July 14, 1892| N ton (Company) ..Oct. 90, u 
REINES Aar. 15, 1000 Notting Hül(dompang] 2. Mer. 16, 1900 
Burnley — у ее ‚ $6, 18 ottingham ( unfeipal) ..July 11, 180 
Bary (Hue XM (Mun.) A 31, Т обаа TTL. `? april i 1900 
Cam Company) typoo p......M 189 
Ом Шана 8 1839 Sered ane yerat LA July ws 
Charing Cross (Municipal) . Mer. 9, 1900 | Prescot (Company) ........Dec. 8, „ 
йыш eal... Xov 5 dd еса icon pony) cesses «= m " 
Chester (Municipal). . ...... June Richmond (Company) - June 29, 100 
88 London gang): ) yea 15, 1900 Salford (Manio pal) 8 Jay 15 n 
Ww pany е eee a 1 
ОПА ЕЕ неви 2 2 Ж " Вы! Helens (Мацара. a ^ 19! 
(шары ur POE edi ME: St: Panoras (Ves Mai (Qo). Fob, 8, 
нея NOS 24, 1800 | Shemeld (M Municipal) ...... Deo. 29, 189 
zi rcm 5 n (Марау от. 1. n 
Eastbourne (Com 1 ‚ |Sonth (Munloipal....... aly 7,» 
were] pies uniol "m Nos. 17. e South anid "Shields ME Den .July b " 
Folkestone e (Company) 7.7 m st 125 Samarian ar MAT ^i " 
Guildtord (c Company) . . M Mey er P s 
Halifax cee. a 1 Deo. l, n 
Hammersmith (Vestry) ED 3. June D i 
perpe onse Au м; о кышто mpa "mz -May A 
Harrogate (Municipal) = Oct. 20 „ | Whitehaven — RET: July sa 150 
Harrow (Company) ........ une 16, „ „ Windsor 5 23, „ 
т (Co.) Fob 9 1000 поо 6 A ran " 
ove (Com cocoa 093 verham " 
Ид меб (алыры) Сод 6, 1899 Woolwich аро арі n 1бю 
tot & Knabe (Uo. ) Mar.16, 1000 Yarmouth (M waNov. b 


Bingston-upon-Hall (Mwn.) July M a 
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Corporation of Hanley. 

July, 1894. 
Alternate-current transformer sub-stations, 
C. A. Cowell. 
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WOLVERHAMPTON. 


Wolverhampton Corporation. 


Jan., 1895. [supplied by dynamotors at 220 v. 
3-w. con.-curr., 440 & 220 v.; other portions of borough 


C. E. C. Shawfield. 


Date of Commencement of Suppl ges = == — — ——— 
System of Supply „% „% „% „ „ кшм кше з — — — 
Chief Engineer. 


кя Га 


» id 


— 1 {% *" 


мё С- co cc 
- NT 


* MN 


YEAR ENDED DEC. 31, 1898, DEC. 31, 1899. MAR. 31, 1899. MAR. 31, 1900. 
„ sold to consumers ses sas ses me ma mam mmn mamn ee 555,755 414,825 291,587 401,027 
„ sold for public lighting, &c, — == = == — == = == + + + 118,494 123,070 80,445 81,2507 
„ used оп works ( 5,109 14,199 4,051 6,514 
UNITS SQLD PER 8 C.P, LAMP CAPACITY ————— f 231 | 140 | 192 145 
Maximum supply demanded — --- 460 kilowat 550 kilowatts 420 kilowatts 806 kilowatts 
Number of public lamps. m.es ses „ 64 arc, 69 glow? 65 arc, 80 glow” 51 51 arc, 2 glow. 
Number of consumer 222 mmm =m =m am amn =o 344 456 276 364 
Connections to mains in 8-c.p. lamp 50,580 35,160 19,932 25,184 
CAPACITY OF PLANT IN 8.C.P. LAMPS ——.———— 20,000 38.300 19,400 33,200 
CAPACITY OF PLANT IN KILOWATTS... 22 624 , 622 1,062 ара: 
Рег kilowatt Per kilowatt Per kllowat Per kilowatt 
CAPIT АЖ Total. capacity. Total. _ capacity. Total. d Тоба, — capacity. Х 
ki ege (TOTAL) 2———————————— | 264.990 £104 £70,009 £572 £47,800 £769 £76,670 £122 
Loan (including Debenture charges) — —— = == = 64,990 101 70,009 57:8 47,800 76˙9 16,610 72˙2 
е =: (TOTAL) mm sas =o eee eee | 46110 73:9 64,990 531 33,122 53:3 38,984 367 
are IS SIBI o — — t — t — — —À = "C — — — — — — 
Loan (including Debenture charges) n= -= — -= == == 46,110 75'9 62,990 55:1 55,122 55:5 38,984 36˙7 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) —. 18,880 30:3 5,019 4'10 14,678 23:6 37,685 355 
Share (unissued) „ — — — — - - — — — 
Share (uncalled) s» m e» e e тан киши RA эе 5 — um — —— "n ер — — — 
Loan (including Debentures) „e s ss s. =. = = =z == 18,880 30:3 5,019 4:10 14,678 25'6 57,685 55:5 
REPAID (TOTAL) ....... . эн ур нд аа э) аша ан ола өл» nil — nil -— 807 1:30 1,280 121. 
RESERVE OR SINKING FUND „mem san m= ee =en >en 4,037 6:47 5,638 4°61 — — 5,505 5:18 
DEPRECIATION FUND ....—..—————————— nil — nil — — — — — 
EXPENDED (TOTAL) „m e . 60.785 974 67,829 554 49,834 801 74,066 698 
Lands and buildings —.—.—.——-—..—-—--.-—-— 9,201 147 9,252 7°54 11,797 19:0 15,461 14:6 
Plant s a sa sms » s s = sam oam m nm nm кел m +з m m O88 28,574 45:5 35,548" 29°0 26,5662 | 42:8 56,104 510 
Malns a a ices бле ek en ба зый a ee ee 19,545 31°3 21,850 17:8 10,999 177 22,050 20°7 
Miscellaneous ....... — Gun эше m —ÁÀ—X 3,666 ° 5:86 1,199 0:980 472 07759 471 0:444 
| JA то P : : : 
REVENUE- Total. Fer unit sold tal. er unit sold | Perunit sold Е Total. Per unit sold 
JJC ĩõĩͤ АРИ ЫС ИГ c 3:900d. | £8,809 3:933d. £7,746 5'000d. | £9,476 47184. 
Revenue from supply se cee... sar =ar = = == == met mam mam + + + 6,141 ó'106d. 7,068 3°155d, 6,323 4*0804. 7,981 59784. 
" erie tiers, T sie cases eus ett omi sas pui зең set 215 0:109d. 268 0:120d. 139 0-090d. 178 0:089а. 
" public lighting 1,545 0:680d. 1,447 0°646d. 1,275 0°823d. 1,278? 0°637d. 
X sale of lamps, &0, n= ca ca ses san cen ee oes oco 14 0°007d. 0°012d. 8 0˙005d. 37 0°018d. 
а miscellaneous sources - —— а — e: = — v = — 
EXPENDITURE OUT OF REVENU 
/ Ac m нана E 2:678d. | 27,632 34064. || £4,109 2.6534. | £5,183 2°580d. 
WORKS СОВТВЯ............... 4 PER ato GEM od DI Mop UN JN 4,113 2'08 6,400 2:857d. 2,802 1:809d. 9,974 1:978d. 
Generation of electricity „m.e LL“ 3,306 1:672đd 6,301 2:366d. 2,558 I:6524. 3,707 I'845d. 
Fuel (including cartage, &c.) 2 1,598 077074. 2,540 1:134d. 950 0*6134. 1,888 0`9104. 
Oil, waste, water, store 551 0°168d. 460 0°205d. 336 0°217d. 565 0.1824. 
Wages at station.. 778 0*593d. 975 0°435d. 997 0:6444. 1,209 0:602а. 
Repairs and maintenance at station „es -- 799 0:404d. 1,326 0:592d. 274 0°177d. 245 0:1224. 
Distribution of electricity . L asi 83118 ш се, 26 00174. 2 00414. 
Wages, &с..........-.. ——————— ‘041 . А 
Ет NL sca. "L| Qi 5 | ogsa || 20 | oom. жый etna 
Public lighting nes == sas ces san wee san oan nae +o ee 4 on С 429 сна 218 01414. 185 0°09 2d. 
Attendance =e һен кше эе эе pas —ů Oe њан теше ls 2 — : ; x . • 
Renewals ESA AEE ARO a ОРО 36 0:018d 142 0:063а. 218 0 141d. 185 0 0924. 
PEN AND PROPERTY OHABd B ыр 0 598d * 0:551d. 1,307 0:844d. 1.209 0:602d. 
Ma коена ni — ni — — — — — 
Reni. rates, tar es . 554 0:280d. 586 0:2624. 133 00864. 183 00914. 
Management oa ce can em rm сео ra nem ОМ am om out ont она can cm cen one 628 0'3 18d, 647 0:289d. 1,174 0*758d. 1,026 Od. 
UC ˙¹˙iIñjÿ . % ͤx 8 536 0:271d 507 0°226d. 764 0:4934. 712 0:3544. 
Stationery, Kc. -a -as an sas nas san san oan can oan =en .- 21 00114 31 0 013d. 95 0:060d. 59 0:0294. 
Establishment charges ses .= sa =ar san san >= sam >a >an em 30 0:015d 46 0:0214. 129 0:083d. 108 0°054d. 
ТИКА, еи cack oes 414| 00214. 65: | 00284. 188 | 01214. 147: | 00754. 
А mean to mean , 4 mean to mean 
FINANCIAL RESULTS— Total. S dicio Total. E Bede iei Tota’. 5 Total. юте 
WORKING PROFIT FOR TRR — we oc ns 4307, £1,177 183% £3,637 794% £4,294 6:937 
Sum carried to Depreciation Fund — — — — = = €— = 
Sum carried to Reserve or Sinking Fund  ......... 1,316 2:34% 1,316 2:05% 1,312 2:867 1,324 2149 
Net interest on loans (incl. Debenture charges) ... 1,481 2:63% 2,131 5:527 1,520 2'88% 1,655 2:67% 
BALANCE FROM LAST АССООНТ...........—-.-.—....— Fs — єр 8 sud — x. б 
BALANCE AVAILABLE РОВ DISTRIBUTION, &. — — — — 1,004 2:197 402^ 0:657; 
ОДЕ Lenceria cok coser ud —..——————— 377° | 0'671% 2,269 853% = — = == 
ORDINARY DIVIDEND PAÄ Io 222 — — — — — — — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 6877 86:6% 53:4% 547% 
Expenditure per kilowatt capacity ,—-.-.-.-.--—-.--- £8. 9з. 10d £6. 4s. 7d £5. 123. 21. £4, 17s. 74, 
REVENUE PER KILOWATT CAPACITY —....-..--= £12. 7s. 0d. £7. 38. 10d. £12. 9s. Od. £8. 18s. 5d. 
Expenditure per 8-c. lamp capacity ......... Mc die tm 5s. 544. 33. 114d. As. 21d. 5з, 14d. 
REVENUE PER 8-C.P. LAMP CAPACITY TT 7s. 84d. 4s, 71d. 78. 1114. 58. 85d. 
REVENUE PER 8-C.P. LAMP CONNECTED o 5s. 1d. 5s. Od. 7s. 8d. 78. 61d. 
Price charged for lighting, per unit.. 5d. to 224.7 Ба. to 21d./ 6d. to 3d.4 6d, to 3d.“ 
Price charged for power, per unit. —-...!ß 24d. to 1d. 24d. to Id.“ 2d. to Id.“ 2d. to Id.“ 
Price charged for public lighting .... 78 02-7254. per unit. 119 per are, £3 per incan. I £25 per lamp per ann. £25 per are lamp. 


WOLVERHAMPTON.—REMARKS—a Includes £1,546 to public are 
lamps. b Over-expanded. c Includes £134 to insurance and £32 cost of 
stock management. d On '' Wright system —6d. for first two hours in 
winter and for the first hour in summer, 3d, per unit after. е Maximum 
demand system, two-hour scale. / Including 332 units for the public 
incandescentlamps. g Includes £1,275 for street arc lamps and £3, 18s. 4d. 
for street glow lamps, A After deducting £912 cost of changing over 
system of distribution. i Includes £43 to management of stock and 
£101 to insurance, Ке саа ^m | 


‚ а =a | E Ba P 
e ~ Hj wu У © 4 
I — YF S ] 
J 


HANLEY.—REMARKS—a 60 400-watt arcs, 4 alternate-current arcs of 500 watts each and 69 
incandescent (various c.p.) equivalent to 160 8-c.p. lamps. b Includes £2,525 to street lamps and 
posts. с Over-expended, d Including £39 to insurance, &. е Met by general district rate, 
f By maximum demand system—5d. per unit for first two hours in winter and for first hour in 
summer half-year, 24d. afterwards ; chapels, 4d. per unit. g Includes 60 400-watt arcs and 
6 600-watt alternating arcs. There are 80 columns and brackets with glow lamps equivalent to 
192 30-watt lamps. Л Includes £2,581 on street lamps and posts. i Includes £40 to insurances. 
j Maximum demand system—2}d. per unit for first four hours, 
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ELECTRIC TRAMWAY POWER STATION DESIGN. 


In a Paper recently read before the Tramways and Light 
Railways Association, Mr. Pnilir Dawson discusses some 
general considerations governing the design of power stations 
for electric tramways. He confines himself to the economical 
aspects of the question, and, we may say at the outset, views 
the matter chiefly from the standpoint of a tramway engineer. 
The entire aim before him is to design a power station which 
will produce electrical energy at the cheapest possible cost. 
He does not believe that this affects the cost of distribution, 
stating that his experience in this country, as well as on the 
Continent and in America, shows that the location of a station 
on a site where power can be produced cheaply docs not over- 
load the outside expenses, provided that a proper system of 
transmission and distribution is adopted. The first question 
attacked in the Paper is the combination of a lighting with 
a tramway station. Differing in this respect from the speakers 
at the recent Municipal Association discussion, reported 
elsewhere in this issue, Mr. Dawson views this - essentially 
from the tramway company point of view, and consequently 
he is not in favour of such a combination. The case 
is, however, entirely different," he goes on to say, where 
traction and lighting are combined, and the best results 
are then obtainable, that is to say, where a station 
has been designed by experienced traction engineers for 
traction and lighting." Tho considerations which lead 
him to this conclusion are chiefly that a lighting station 
has a very much lower load factor than a tramway station. 
the annual work of the former representing only thre 
months continuous running at the most, whereas the annual 
work of a tramway station represents as much as 10 months or 
even 11 months. The tramway company pure and simple is not 
to be expected, therefore, to view with satisfaction the pro 
to saddle its tramway station with a lighting load. We have 
always held the view that the addition of a lighting load to 8 
tramway station is undesirable from the tramway point of 
view, whereas the addition of a tramway load to a lighting 
station is distinctly an advantage. It must not be forgotten, 
however, that, in the first place, lighting stations have had the 


FULL CATALOGUE POST FREE ON APPLICATION, start of tramway stations in this country, and, in the second 
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place, both lighting and tramway work is gradually falling 
into the hands of the same authorities, viz., the local 
authorities. Accordingly, the real question is whether it is 
better to have two independent stations—one for lighting and 
the other for traction—or to combine these in a properly 
designed station suitable for both kinds of load. We think 
that, when the question is faced from this point of view, there 
can be little doubt that the combined station is superior to 
the employment of independent stations. The combination 
gives a far more satisfactory load factor for the entire lighting 
and traction works than is obtained when the load factors 
are separated, and, to quote Mr. Dawson again, the cost of 
producing power varies with the amount to be produced, 
decreasing as the amount increases. This shows the advisa- 


bility of concentrating as much power as possible in ono 


station and reducing the number of units.” 

With regard to the vexed question of single versus multiple 
stations for tramways, Mr. Dawson casts his vote in favour of 
the single station. He points out that in a large single station 
it is practicable to introduce labour-saving devices and refine- 
ments of plant to a much greater degree and with much better 
results than can be done in each of а large batch of small 
stations. This is undoubtedly the case; for whilst it will 
not pay to put in extensive coal-handling plant, in a small 
station for example, where only a few men are employed in the 
boiler department, the introduction of such appliances is 
abundantly justified in а large station having a great number 
of boilers. For a system requiring anything above 5,000 kw. 
Mr. Dawson is inclined to the view that the polyphase system 
of generation and transmission with rotatory converter sub- 
stations is the best. As regards the size of the individual 
units these should vary, he says, from two sets for stations of 
200 н.р, maximum up to 10 sets for stations of 90,000 н.р. 
maximum, the individual sets being of 200 н.р. and 10,000 н.р. 
respectively. 

Referring to the general question of the design of power 
stations, we think it is abundantly clear that the time has 
come when engineers must recognise that such stations must 
be designed to undertake any class of work. Lighting is 
steadily becoming of secondary importance as compared with 
power work. Stations designed for power supply can readily 
undertake lighting if necessary, but the converse is not always 


the case. The tendency at the present day to extend consider- 


ably the area over which any one undertaking may supply 
electric power, as well as the grouping of lighting, tramway 
and power work in combined undertakings, shows that the 
design of large power stations in the immediate future will 
have to be on broader and more universal lines than hitherto. 
Engineers, that is to say, will have to take into account the 
fact that power stations are no longer merely lighting stations: 
that before long they will be not merely even combined 
lighting and tramway stations; bub that the duty of a power 
station engineer will be to supply electricity on demand, at a 
steady voltage, without any questions being asked as to the 
purposes for which it is to be used. Few existing stations 
could bear. this strain. Indeed, there are not a few central 
station engineers who would look askance on the rapid growth 
of a motor load on their mains, because this would seriously 
affect the steadiness of the lighting. Such a condition of 
things is not as it should be. Modern electrical engineering 
is capable of producing better results than these. Central 
station engineers, indeed, and especially those controlling 
extensive industrial areas, will soon be called upon to supply 
current without reservation as to its use. This, in fact, is 
the justification, on political grounds, of the large power 
supply sehemes so much in evidence just now in Parliament. 


COMBINED MANAGEMENT OF TRAMWAY AND 
». LIGHTING DEPARTMENTS.* 


BY R. C. QUIN. 
(Borough Electrical and Tramway Engineer, Black pool.) 


It will be admitted, by all membera of the Association at least, 
that the municipal authority should be the lighting and tramway 
authority also. So far the author begs the question, and in dealing 
with it purposes to treat it solely from the municipal point of view. 
It does not follow that because both undertakings are owned by the 
municipality that it is necessarily the best policy to combine 
generating stations. In the majority of cases this question can 
readily be settled ; but in some the 5 area and lighting area, 
or perhaps the author might more correctly say their “centres of 
gravity, are far from coinciding, and it may then be advisable to 
have separate generating stations. 

Assuming, then, that iu our hypothetical town separate generating 
stations are established for lighting and tram way purposes —is it 
advisable to combine the two undertakings? In order to find a 
satisfactory answer to this problem we must first consider whether the 
undertakings are, to any great extent, of a similar nature. In both 
cases we must have an engineer fully conversant with the problems 
of economical generation and distribution of electricity, and lastly, 
but by no means least, one who fully realises the importance of 
continuity of supply. hatever саа engineers may say to the 
contrary, continuity of supply is of much greater importance with 
electric lighting than with tramways. Who then best realises that 
continuity of supply should be the first aim? There can, I think, 
be but one answer to this question: The lighting engineer. I have 
used the term “lighting engineer” because it is the term most 
generally used to denote the engineer responsible for the works 
established for the general supply of electricity, but the description 
is certainly not a correct one. general supply of electricity is not 
established for lighting only but for the supply of power also, and 
what “ lighting engineer” is not familiar with motors? What 
new problems does traction supply call into existence? The 
question of load factor certainly arises in the calculation of sizes of 
cables, also the various stresses in connection with overhead line and 
posts will have to be provided for, and the starting. uniform running, 
and stopping of the tramcars be ensured by suitable arrangements. 
But every one of these problems is simple and any engineer worthy 
of the name could readily solve them. From this it will be seen 
that, in the author's opinion, the man best qualified to design and 
work a traction system is the qualified central station engineer. 
But having two stations is it now necessary that we should have two 
engineers? Certainly not. In many towns multiple stations even 
for general supply are established, yet they are invariably under one 
chief engineer. 

The next phase of the question to be considered is how far the 
engineering side of the question is dominant in a tramway supply. 
In the maintenance of the traction system there are several points 
to be considered and I will enumerate them as follows :—(1) The 
maintenauce of generating machinery, (2) the maintenance of cables, 
(3) the maintenance of overhead line and posts, (4) the maintenance 
of track, (5) the maintenance of cara and motors, (6) the 3 of 
cars, (7) the regulation of traffic, (8) the collection of fares. The 
first five are entirely engineering, and without due regard to 
them the tramway system must cease to exist. The remainin 
three, though important, do not require that technical ski 
and training, nor the exercise of such resource as do the former. 
Suppose then that we appoint, as chief of our tramway depart- 
ment, one who has previously been manager of a horse or other 
tramway system. How far is he fit and capable of efficiently 
controlling and maintaining the system ! He is certainly competent 
to give due regard to the last three points (6 to 8) ; he might also 
have had sufficient experience to enable him to maintain the track. 
But his electrical knowledge would probably be extremely slight, and 
it would then be necessary to have an electrical engineer, who would 
become the servant of the tramway manager. We shall find ouraelves 
in this dilemma, that we have placed the maintenance and respon- 
sibility for good working of the most important part of our 
system upon a servant, and placed over him a man incapable, 
by reason of his want of knowledge, of properly controlling him. 
The engineering side is without doubt the most important in a 
mechanical, an сү electrical, system of traction. But it 
may be said that the collection of fares, and regulation of traffic 
requires experience which the electrical engineer may not have. 
Granted that it may be ғо, it does not necessarily follow that the 
engineer would controlthis. "These duties could be placed upon a 
traffic manager. As to whether this traffic manager weuld be the 
servant of the engineer is largely a matter of the personality of the 
two men ; and to the author, there appears no difficulty whatever, 
and he speaks from experience, in thus separating a tramway system, 
though there are advantages obtainable by placing the whole system 


. * Paper read before the Municipal Electrical Association, at Hudders- 
field, June 218, 
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under one responsible head. The question of collecting fares has 
some analogy to the collection of electricity or gas rente. In most 
towns, the author believes, this is not done by the electrical engineer, 
but by a separate department of the municipality. What the author 
would most wish to impress upon his readers is the fact that the 
design and са of an electric traction system ів almost entirely 
au engineering problem, and that the man best qualified to carry out 
this work is the competent central station engineer. 


The following is an abstract of the discussion on the above Paper :— 


Mr. J. F. C. SNELL (Sunderland) said the matter was very important 
because the bulk of municipalities had to consider the question of traction, 
and many of them already had their lighting station. In the case of 
Sunderland the Corpora'ion had combined the two departments and had 
one engineer ; they had even gone a stage further than this, they had 
made the engineer not only the lighting and traction engineer, but also 
the general manager of the tramways. The engineer wiil have an 
assistant engineer for tramway purposes solely, who will take charge 
of the tram sheds and repairing shop and will keep the cars ready for 
placing on the track. The traffic manager will see to the motor-men, 
taking the cars on the track in the morning, and will have control of the 
cara for the time being. He will have to deal with the traffic and financial 
arrangements of the undertaking. As the engineering side of the depart- 
ment outweighed the other he thought the engineer-in-chief should have the 
greaterauthority, as they could not expect a non-technical man to take the 
duties. 

Ald. G. PEARSON (Bristol) regretted that the Corporation had not 
bought out the tramway company in Bristol; he considered that by not 
82 doing they had thrown away one of the greatest opportunities they had 
had in Bristol since he had been connected with it. He had considered 
the question of combination, and he felt that the right thing to do was 
t» combine the electric lighting and tramway undertakings, and they 
should be in the hands of one committee to avoid friction. He agreed 
with Mr. Soell in the question of division of the department. He thought 
te electrical engineer should be responsible for the generation of elec- 
tricity, the supervision of the tramways so far as the motors and overhead 
appliances were concernel, and the traffic manager should have control of 
the motor-men and collectors, and should arrange the times that the cars 
should run and have charge of the traffic. That was a simple way out of 
the difficulties of management, leaving the technical work in the hands of 
the electrical engineer and the business department in the hands of the 
traffic manager. 

Mr. PHILLIP DAWSON (London) had found, when doing work in con- 
nection with tramways that it was much better to have one responsible 
engineer than to have two or more managers,as it was a difficult inatter to 
please both gentlemen. --There was not the slightest doubt that the cor- 
poration electrical engineer should have the whole superintendence of the 
installation. 

Mr. S. E. FEDDEN (Sheffield) considered that if the tramways and 
lighting departments were divided there should still be one chief engineer 
who should also be general manager for both departments. He could then 
hive a superintending engineer who should have control of the motor-men 
and engineering details, the track and the overhead work. The conductors 
And all matters relating to fares, &c., should come under the traffic manager, 
who should also be responsible to the chief engineer. 

Ald. BRUCE (Sunderland) said it was an absurd position for any 
municipality to take up to have two stations, one for supplying light and 
the other power. This should be carried out from one works, and they 
should have one engineer. There was, however, two sides to the manage- 
ment, one the engineering and the other the commercial. At Sunderland 
they felt that they hada man who could advise them upon the electrical 
and engineering side, and the tramways committee had therefore appointed 
Mr. Snell as the engineer of their department, thus minimising the diffi. 
culties of two committees by having one engineer for lighting and tramways. 

Ald. WOODHEAD (Halifax) was convinced that if they wished to 
work economically they must have a combined station ; they would thus 
avoid the necessity of otherwise having two sets of men and two sets of 
duplicate plants. He thought the electrical engineer should have charge of 
everything electrical, and the traffic manager should be responsible for the 
traffic and the rolling stock so long as it remained capable of doing its 
work. In Halifax they had a tramway manager who did not interfere 
with the electrica! portion of the business, and they had their electrical 
engineer. They had run without & hitch, and they had an Electricity 
committee and a Tramway committee, and he thought they should not be 
one committee. 

Mr. W. R. WRIGHT(Burnley)asked Mr. Quin who had charge of the track. 
` Mr. H. C. BISHOP (Wigan) said they had a combined committee for 
lighting and tramways. They had started with а clear field and had a 
combined station. He considered it was the proper thing to do when they 
had not already a lighting works, but when they already had one works 
the matter was not quite as simple. He considered, however, that in any 
case they should have one chief engineer, who was responsible for both 
departments. 

Mr. C. 8. VESEY BROWN (Lincoln) would recommend the matter to 
be left to three sub-committees, viz., “ Generation," Distribution, and 
* Financial.” He agreed that in large cities such as Glasgow, Liverpool, &c., 
there should be two works. He thought the question of whether there 
should be one or two stations depended upon local circumstances. 

Mr. R. C. QUIN (Blackpool), in replying, stated that he thought the 
electrical engineer should be the chief, and that all others should be 
responsible to him. He thought, however, the management of the traffic 
and collection of fares, &c., should be left to a traffic manager. In answer 
to Mr. Wright he said that the Electric Lighting and Tramways committee 
lay the track, pave it, and repair it. 2 


PROJECTED COMBINED ELECTRIC SUPPLY AND 
TRAMWAY WORKS FOR WILLESDEN. 


The following are the full details of a scheme (briefly referred to 
in our issue of July 13th) for a combined electric supply and electric 
tramway works in the district of Willesden, near London, as set forth 
in the report and supplementary report of Mr. E. T. Ruthven-Murray, 
electrical engineer to the Willesden District Council The scheme 
was passed in its entirety on Tuesday by a unanimous vote of the 
Council. Mr. Ruthven-Murray's scheme is of considerable import- 
ance, and is, moreover, the first in this country in which it has 
definitely proposed to employ “ double-current” generators, generating 
both three-phase and continuous current :— 


; Nothing has been more remarkable than the almost spontaneous 
manner in which demands for electric light and power have been made 
where an efficient supply of electricity has been available at a reasonable 
cost. The consequence has been that, where works have been laid down 
without full appreciation of this fact, it has been necessary to extend them 
within a very limited period. Asa single instance I may cite the case of a 
works designed by one of our most eminent consulting electrical engineers 
on the basis of a probable lamp connection of 7,000 in three years. 
Already, pine months after the works had commenced operations, 7,000 
lamos had been connected; and at the end of three years, instead of 
7,000, over 25,009 lampe were on the mains. In several instances where 
municipal electricity works were being laid down on what were thought to 
be liberal Jines it has been necessary to order plant for extensions before 
the works were opened, and tbis has proved necessary in the most un- 
promising areas. Again, the chosen site has sometimes been unsuitable, or 
it has been impossible to extend the buildings, and, therefore, the original 
site has either been abandoned or superseded, and extensions have taken 
the form of entirely new works designed with more consideration for the 
districts requirements, It is manifest that alterations such as these must 
involve the waste of a large amount of capital, and thereby increase the 
future cost of production. If you decide to commence operation: 
with works which will not be outgrown in a year or two, a course which | 
strongly reconimend, you should clearly understand that the undertaking 
may not be sufficiently remunerative to pay all capital charges over and 
above working expenses for two or three years, but the increased profit 
when the works are loaded to a fair proportion of their full capacity will 
more than compensate for the deficits which will have to be met at the 
commencement. 

А . The compuleory area scheduled in your provisional order i: 
somewhat unusually large, amounting as it does to nearly 51 miles of roads 
and streets, of which the farthest scheduled points are no less than 4 mile 
apart. I divide Willesden into three approximately equal sections, 
each of about 2| square miles in area. In one section the electricity works 

located, and a transforming and battery sub-station will be necessary 
in each of the others. But for the present, and until the Neasden and 
Dollis Hill districts are developed, only one sub-station is required. The 
sub · stations will be depóts from which all outside work in the district in 
which they are situated will be controlled. Throughout the district, suppi 
to consumers will be given from low-pressure distributing mains, fed wi 
continuous current from both generating works and sub-station. The sub- 
station will be supplied by means of three-phase заар ре 
eurrent, which will t be converted to continuous current for distribu- 
tion. The scheme i« designed not only to supply the entire district with 
energy for both light and power, but, if need be, also to operate tramway* 
either within or without the Willesden district, with the maximum of 
economy and efficiency. The combination of high.pressure-alternating- 
current transmission with low-pressure continuous-current distribution, 
already described, will fulfil these requirements. 

. . . The total length of the distributing mains I recommend you to 

lay amounts to 15035 mile. . . . 
I recommend you to declare 240 volts as the consumer's pressure and to 
lay the mains on the three · wire system, so that a pressure of 480 volts is 
available for the larger motor works, Dy adopting the three-wire system 
of distribution a further economy in conductors results, as the “ outers” 
are fed from the works at or somewhat above the pressure of 480 volts. 
I may also point out that the standard pressure for operating electric 
tramways is 500 volts, and the choice of a nearly similar pressure for the 
purpose of general supply enables dynamoa to be constructed so that they 
may be used in geably on lighting or traction circuits. This 
promotes economy in capital expenditure. . . . 

I have so calculated the sectional areas of the distributors that these 

cables will suffice for the probable demands for some years to come, but as 
the need arises additional feeders will be run from the works or sub-stations 
to new feeding points. At present five feeders are provided. . 1 
connection between the feeders and distributors is made at a feeding point 
in a cast-iron box placed below the pavement. . . . I advise that all 
your mains, both high tension and low tension, be laid on the solid system. 
The extra high-tension feeders between the electricity works and the 
Salusbury-road sub-station will probably be laid in iron troughs or casings, 
the feeders and low-pressure distributors in wood or stoneware casing: 
filled with bitumen. 
8 The Taylor's lane site is most suitably placed. It is about 
3} acres in extent, approximately 600ft. by 250ft., adjoins the Midland 
and South Western Junction Railway, and indeed possesses in a greater 
or less degree the whole of the advantages set out above. The cans! 
feeder from the Welsh Harp reservoir flows past the site at a small 
distance, во that, if at a later date the canal company reconsider their 
terms, we shall be able to obtain water from this source for condensing 
and boiler-feed. . . . i 
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„„The works buildings take the form of a rectangular block, in 
which the boiler house, the engine house, and also the wing containing the 
battery room, offices, workshope and stores, are all parallel to each other. 'The 
railway siding will be constructed outside the boiler house, so that fuel 
may be discharged, through the doors provided, directly on to the stoke- 
hold floor in front of the boilers. The coal trucks will be moved by means 
of an electric capstan. At first the portion of the boiler house not required 
for other purposes will be employed for tbe storage of coal, and а tem- 
porary line of metals will be carried into the building for convenience in 
unloading the trucks. 

The boiler house is 126ft. 9in. in length by 52ft. in width, and will take 
boilers having an aggregate of nearly 5,000 H.P. An 18in. gauge tramway 
will be laid along the stokehold floor, and by means of small skips, running 
on a similar tramway below, the clinkers and refuse from the boilers will 
be removed. The main flue (7ft. by 9ft. section) and the auxiliary flues, 
as well as the economiser chambers, wil a'l be below ground level. The 
pump room is situated at the northern end of the boiler house. The floor 
is constructed on an iron and concrete platform bridging the main flue, 
so that there may be no risk of this being damaged by vibration from the 
pumping machinery above.  Feed-water tanks are situated within the 
boiler house adjoining the pump room. 

For the boilers to be erected at present about half of the boiler house 
will be required. | 

The chimney shaft, octagonal in plan, is 9ft. internal diameter at the 
top, and 180ft. in height above ground level. It is designed to take the 
gases, with natural draught, from the whole of the boilers arranged for in 
the full boiler house. 

The engine house is 126ft. 9in. in leogth by 456. in width. A passage 
10ft. in depth by 4ft. in width is carried below floor level adjoining the 
division wall between the engine and boiler house. This is provided to 
receive the condenser circulating water pipes. An under-floor passage Oft. 
by 6ft. section, with access from the battery room, is constructed to receive 
all conductors and cables leading to and from the switchboard situated 
above it. An office for the engineer-in-charge is built in the north-west 
corner of the engine room, and a staircase at the side, and over this, gives 
access to a gallery from which doors connect with tbe offices and rooms on 
the first floor of the west wing. 

The west wing contains, in the basement, the battery room with entrance 
by staircase from the engine room, and from the yard by way of a dry area. 
In this basement are also a household coal cellar and a heating chamber. 
On the ground floor are men's meas room and lavatories, an engineer's 
workshop measuring 29ft. бір. by 16ft., general stores, engine stores, cable 
and outside stores, and carpenter's workshop. On the first floor are cloak 
room and lavatories for the staff, chief engineer's office, committee room, 
asssistant engineers’ mess room, photometer and meter testing room, meter 
stores and an additional store. 

These stores and offices should still prove adequate after the works have 
heen considerably extended, but I consider it of the greatest importance to 
build the necessary complement of offices and stores at the outset, as, 
without a place for everything and everything in ite place, it is impossible 
to attain to the highest economy and efficiency in working. 

The boiler house, flues and chimney shaft have been designed for about 
twice the boiler power now recommended to be laid down. The mechanical 
stokers will at present be charged from skips holding about 5 cwt. each. 
These wil be combined with portable weighing machines, ғо that an 
accurate record may be kept of the fuel consumed, a matter of the utmost 
importance, as providing & check upon the efficiency of the steam-raising 
and steam-usiog plant. 


I recommend the use of boilers of the water-tube type on account of the 
small space they occupy, their quick-steaming capabilities, their suitability 
for safely carrying high-steam pressures, and the facility and low cost at 
which repairs, if needed, may be executed. Repairs are practically con- 
fined to the occasional renewal of the tubes subjected to the direct action 
of the furnaces Perhaps the greatest advantage this type of boiler 
possesses is to be found in the rapidity with which steam may be raised, 
and raised with safety. The important bearing this has on the cost of 
working will be realised if I point out that a very large proportion of the 
total fuel consumed in an electricity works is used in raising steam and 
not in making of steam, and that a boiler containing a large volume of 
water will require the expenditure of much more fuel to raise steam than 
one containing less. The objections generally advanced against this ty pe 
of boiler are that it is expensive to clean, that the small steam and 
water space resulta in unsteadiness of steam pressure, and the bituminous 
coal cannot be burned without making smoke. I have made preparation 
to overcome these deficiencies, or rather to add to theadvantages possessed 
by the water-tube type of boiler in the following manner :— 

I recommend the use of mechanical stokers to enable bituminous coal to 
be burned without the production of smoke, although not alone for this 
reason, but also because by their use an increased evaporative efficiency 
will be obtained. Mechanical stokers on water-tube boilers are now giving 
satisfaction, as the fuel consumption may be varied within wide limits 
without the emission of smoke, 


In order to obtain the highest efficiency from the steam-raising plant, 
and, at the same time, to improve the steadiness of steaming under vary- 
ing loads, I recommend that economisers be fixed in chambers between 
the boilers and the main flue. In these the feed-water will be heated to a 
temperature somewhat above boiling point by the waste gases on their way 
to the chimney. At the steam pressure I recommend, the gases will enter 
the economiser chamber at from 600°F. to 600°F., and should leave at about 
500°Е. to 550°F., a large proportion of the difference between these 
temperatures having been imparted to the feed-water. 

In order to reduce the cost of cleaning the boilers and economisers 
І propose to purify and soften the feed.water іп a water-softening plant 
before it reaches the feed-water tanks, It should then be possible to use 


the boilers for lengthy periods without cleaning them. The total saving 
of fuel and in the cost of cleaning by this means will be far greater than 
the interest and sinking fund on the cost of the plant, plus the cost of 
softening the water. One-sixteenth of an inch of scale in a boiler has been 
found to increase the consumption of fuel by no less than 10 per cent., but 
it is difficult, without injury to a boiler, to chip off the scale until it has 
attained a thickness even greater than the above. . 

At the present time I recommend that four boilers be installed, one 
having an evaporative capacity of 5, 600lb., and three of 12,500lb. of water 
per hour from and at 212?F. These would be set in pairs, with a passage 
4ft. in width between them, во that a steam jet may be used for blowing 
the deposit of soot off the tubes. Each boiler will be provided with a full 
complement of fittings, in addition to the mechanical stokers. All the 
stokers will be operated from a shaft running below floor level, driven by 
an electric motor, Each pair of boilers will be equipped with an economiser 
which, as before stated, wil! intercept the gases on their way to the main 
flue. I have so arranged these economisers that, in the event of repairs 
being necessary, only one need be out of service, and so that, if more than 
a pair of boilers are under steam, the feed-water may be heated in another 
economiser and supplied to any boiler. This overcomes the difficulty 
experienced in the usual settings of economisera. Each economiser will 
contain about 6,0001b. of water. The tube scrapers will be operated by 
electric motors. | 


I recommend a working steam pressure of 180lb. per square inch, that 
the boilers and economisers be built for 20010. working pressure, and that 
each boiler be fitted with a superheater capable of imparting not more than 
100°F. of superheat to the steam. Superheating, if not carried so far аз 
to interfere with the satisfactory lubrication of the engines, results in 
an improved efficiency owing to the steam being in a thoroughly dry, 
gaseous state. 

Feed-water will be obtained from the water company. Before passing 
to the feed-water tanks, placed below the pump-room floor level, it will 
flow through a feed-water heater and the softening plant. The feed heater 
will take the exhaust steam from the feed pumps and from one engine. 


For feeding the boilers two steam pumps and one electrically-operated 
pump are provided. They will be used under different conditions of load, 
according as one or the other proves the more econon:ical. All feed-water 
will pass through a water meter before entering the economisers. The 
steam piping will be constructed entirely of mild steel. . . . 


In the engine houee a similar provision for extension to that allowed in 
the boiler house has been made, so that the plant provided for in this 
scheme occupies about half the total available spacs. . The four 
dynamos will be multipolar double-current machines. They will generate 
either continuous current, to be fed direct to the low-tension distributors, 
or three-phase currents, which may be transformed up to high voltage for 
transmission to the sub-station. The same dynamo can therefore supply, 
either simultaneously or separately, any proportion up to ita full output of 
continuous or alternating current. By this means, under certain conditions 
of load, both adjacent and distant parts of the district, as well as electric 
tramcars, may be supplied from one steam dynamo. Each double-current 
dynamo will be of 250kw. capacity. They will generate continuous 
current at 480 volts to 580 volts pressure, and three-phase alternating 
current at from 290 volts to 550 volts, and 26 periods per sec., and will be 
of the revolving armature, multipolar type. . I recommend you 
to adopt the high-speed enclosed type of engine, of the three- 
crank triple expansion type. 

In order that the double current machines may supply the high-tension 
circuits, three variable ratio transformers each of 250 kw. capacity and 
& motor generator of 100kw. capacity are provided. The employment of 
the latter will often save running a second engine. 

The switch gear for controlling the supply and distribution of electricity 
will be mounted on a switchboard to be erected on the fireproof gallery 
built parallel with the west wall of the engine room. This has been care- 
fully designed to secure safety and convenience in working. It will be 
raised some 8ft. above the engine-house floor level, and the electrical con- 
nections at the back of the board will be 44ft. clear from the wall, thus 
allowing ample room for safety in working. The switch gear will be 
operated from the front of the board, from which the whole of the 
machinery will be in view. 

A balancing transformer set and a pair of booster dynamos for battery 
charging will be fixed beneath the switchboard platform. 

For erecting and overhauling. plant an overhead travelling crane capable 
of lifting 15 tons will traverse the length and breadth of the engine room. 
This crane will be suitable for conversion to an electrical power crane if 
this should be desirable in the future. 

À large storage battery, already referred to, comprises part of the worka 
equipment, and provision is made to double its size. This will be erected 
in the room specially built to receive it. Tae purpose of the battery will 
be to assist regulation and to supply light load demands such as may occur 
after midnight and during a portion of the daytime. I have 
made every provision fur condensers, water cooling towers and feed storage 
tanks, the value of such plant being essentially greatest when the engines 
are running under-loaded. 

The site chosen for the sub-atation is about 75ft. by 165ft. in area, and 
will accommodate an office block in addition to the sub-station buildings. 
The offices contain waitiog and show room, clerks’ and accountant's office, 
chief and assistant engineers’ offices, and assistant engineers’ and care- 
taker's quarters. A commodious basement will provide convenient storage 
for service-layers’ tools, junction boxes, and other plant required for the 
execution of outside work. . . . The sub-station buildings comprise 
transformer basement, motor-generator room, battery room, drawing 
office, and test room, meter and cable store. 

The extra high-pressure feeders for the works will be brought directly 
to the switchboard situated in the motor-generator room. This switch- 
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board will be built 4ft. clear from the battery room wall, and the switch 
gear will be operated from floor level. The incoming three-phase current 
will be converted to continuous current in motor-generators, from wheuce, 
through the low-tension feeders, the distributors will be supplied. My 
echeme provides for four sets of motor-generators, one 50kw., one 100kw. 
and two 200kw. 

For maintaining the balance on the three-wire system a balancing motor 
transformer will be provided. At each end of this machine a booster 
dynamo will be coupled, to assist in charging and discharging the battery, 
or, if required, to raise or lower the pressure on any local feeder. 

A 10-ton hand-power travelling crane is arranged to traverse the motor- 
generator room. 

I propose to instal in the sub-station a storage battery capable of supply- 
ing 4,000 8 c.p. lamps for two hours, or 1,000 lamps for 10 hours. This 
will permit the whole of the machinery to be shut down daily for probably 
18 hours out of the 24, for at least a short while after the works are 
opened. 

The candle-power and distance apart at which arc lamps are erected 
varies in different localities and with the need for lighting. In the prin- 
cipal streets of large cities aud towns, arc lamps of 2,000 nominal candle- 
power, consuming 4 unit per hour, are spaced about 40 yde. apart; in 
residential districts they are frequently spaced from 70 yds. to 90 yds., and 
ever farther, apart. I believe that in a neighbouring parish, where there 
is a large amount of arc lighting, 80 yds. has been chosen as the standard 
spacing best suited to their needs. Except in the High-road, Kilburn, I do 
not think 80 yds. apart an excessive distance for you to place Your arc 
lampe. The existing gas lamps are about 40 yds. apart. The Board of 
Trade require the trolley poste, used in connection with overhead electric 
traction, to be not more than 40 yds. apart; and, therefore, if these are 
available for supporting ttreet lamps, you could adopt 80 yds. now, and at 
a later date, should the increased importance of the street justify it, an 
alteration to 40 yds. could be made by doubling the number of lamps. 

I append a list of the streets and roads in which I recommend you to 
provide arc lamps. Those in the High-road, Kilburn, should be kept alight 
all night, but in the other roads I would recommend that the arc lange be 
extinguished at midnight, and substituted by either two 32 c.p. or four 
16 c.p. incandescent lamps. The annual cost of each lamp, based upon the 
charges for current. recommended later, would be : For 2,000 nominal c.p. 
(10 ampere) arc. lamps, burning all night, including carbons, trimming, 
attendance and repairs, £29. For similar lampe burniog until midnight, 
to be then replaced by incandescent lamps as above described, £21. 10s. 
These prices are based upon the cbarge for current averaging only 2:69d. 
per unit. 

I do not submit proposals for immediately lighting any street by means 
of incandescent electric lamps, but 1 suggest the matter as one worthy of 
careful consideration. The total number of arc lampe proposed is 94 (14 
all-night and 80 half-nigbt, the latter each with two substitutional 
incandescents) and the total annual cost £2,126. 

With the exception of two lamps, the whole of the above streets and 
roads in the list are now lighted by means of incandescent gas. By adopting 
the above acheme of electric Jighting 171 incandescent gas lamps will be 
released for use ia other parts of the district. The present cost of gas 
lighting amounts to £524. 9a. 6d., so that the extra cost of the electric 
lighting would be £1,701. 10s. 6d. Thus, for four times the cost, the 
illumination would be increased about 150 times. 


EsTIMATE OF CAPITAL EXPENDITUBE. 
Land, Railway Siding, and Buildings 


Land, including charges incidental to acquisition... £3,976 0 0 
Rail Way siding ууу олунан ecce аена ias .. 2,600 0 0 
Electricity works buildings and chimney shaft ... 35,600 0 0 
Sub-station buildings and offices ..................... 000 0 0 
Total onte £55,080 0 0 
Works Equipment — 
Boiler-house plannnn . . £7,487 0 0 
Eogine-house plau eee... 24929 0 0 
Sub- station plant ꝛ nene 10251 0 0 
r 442,07 0 0 
Mains — 
Low- tent ion mains and feeders ....................... ‚ £24048 0 0 
High - tension feeders ..................... . 7,387 0 0 
Street work, excavation, and reinstatement ..... . $6082 0 0 
Поа £354,517 0 0 


Public Street Lighting — 
* 94 arc lamps and auxiliary incandescent lamps 


connected with mains...... Dal! . £2838 0 0 
Summur ) . 

Land, railway siding, and buildings .................. £55,080 0 0 
Works and sub-station equipment........... I . 42,667 0 0 
Mains and street work . es. 34,517 0 0 
Public lighting gg ento ex Forse 2858 0 0 
Meters and house connections (first year) ) 5000 0 0 
Total ntm ..£138,102 0 0 

Add for quantity surveyor's charges & contingencies 5,522 0 0 
Grand total ......... £143,624 0 0 


(To be concluded.) 


М 995 trolley posts are not available for the attachment of lamps, add 
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THE ELECTRICAL ENGINEERS (R.E.) VOLUNTEERS 
AT THE FRONT. 


Reports from South Africa refer to the valuable services 
rendered by the Electrical Engineers (R. E.) contingent, 
under Major R. E. Crompton. When the Kailway Pioneer 
Regiment was engsged in repairing the Bethulie railway 
bridge the electrical engineers volunteers fitted up search 
lights and arc lamps, in order that the work might be carried 
on at night-time. In other places also the search-light con- 
tingent has given great assistance, and has, it is said, been 
specially praised by Lord Roberts. The following is a letter 
received from a member of the corps. The action referred 
to is that of Leeuwspruit. 

Near Vaal River, Friday, June 21, 1900. 

It was hard lines, We were under orders to go from here (Vaal River) to 
Pretoria, when we had to come back again to repair the bridges which had 
been blown up a second time. We were getting on merrily with the work, 
and, in fact, were talking of going home, when on Thureday, June 14, at 
2.50 in the morning, while we were all asleep, the Boers attacked us. The 
first intimation I got was a nigger jumping into the truck on the top of 
me. I woke up and shouted him to clear off, but he cried with terror and 
would not budge, then I realised what the curious crack, crack, meant 
going on all round me. I soon jumped out and got my rifle and ammuni- 
tion, I can tell you. The Boers, we found, were ensconced on а kopje 
about 80 yarda away, and under good cover, they poured in a heavy fire. 
We could only fire when we saw a flash. The kopje they were on was 
on one side of the train, so we all lay down on the other side 
and fought them, but presently they worked round to our side, and so 
had us practically surrounded. They fired several volleys from bere, 
wounding several of our men. The Boer Commandant then sent in two 
of our men they had captured earlier in the fight and told us, through 
these men, that we were to surrender at once or they would blow the 
train to bite. We refused to surrender, and then the order came Е.Е. 
in extended order on the veldt." We soon got into line, there were 
only 20 of us, and about 18 yard« between each man. We then fired 
bayonets and moved to rush the kopje on our side of the train. It wasa 
trying time, I can tell you. We got the order Advance! from the left.” 
I was left-hand man, which meant I was the first to rush. First J, then 
the others, rushed 20 yards at a time and then lay down. When we were 
about 50 yards from the kopje we all rushed forward, but the Boers did 
not wait for the bayonets, they had cleared. 

We had to lie on the kopje for four boura, in point of fact, until day- 
light ; bitterly cold it was too, and the worat of it was we had to take of 
our great coats on account of their colour and the brilliancy of the шоо. 
As daylight came on we heard the welcome sound of big guns coming to 
our rescue, and as the day broke we saw our cavalry coming over the hill« 
I cannot imagine a prettier eight than those cavalrymen coming over the 
hills with the first light of day. If they had not come up, the Boers 
would have seen how few we were and would most likely bave rushed the 
position and captured the train. 

On our train there were altogether about 100 men and a lot of niggers 
who were very much in the way. A lot of the men had no rifles—could 
not find them in the dark—so, you see, our fighting force was very small. 
However, we defended and hdd our train alone. When, however, all was 
quiet and the roll was called, we found we had lust rather heavily. Bigge 
was wounded through the neck and Mecklem through both ankles. There 
were seven missing, whose names are Colson,® A. Charlton, G. Charlton, 
Peart,* Landon,* Sellon? and Warder, во, you see, out of the 24 who went 
into the fight, we now have only 16. It is terrible to think of the treat- 
ment our men who are prisoners will get unless, as I hope, the accounts 
we get hold of are exaggerated. Altogether on the train there were two 
killed and seven wounded—the Boers must have been bad shots—and 
about 40 wounded niggers. Poor Rigge was quite near me when he was 
hit in theneck ; the bullet just missed his spine, but he is now doing well. 
I don't know how I did it, but 1 managed to kneel down and bandage bis 
neck up with my field bandage ; it was a «queer feeling thougb, with all 
the bullets flying around you. 

The Major called us on to parade next morning aud said he was awfully 
pleased with us. I don't suppose the papers will get hold of much news 
of this fight as the telegraph line was broken, and by the time it is repaired 
the whole affair will have been forgotten. The Major was simply grand 
under fire—as cool as a cucumber. He walked over to me while ou We 
kopje and asked me how I felt: I told him, of course, that I was all right 
I shall never forget it though to hear the bullets going with their incessit 
ping over your head, many of them hitting the ground close beside you. It 
was much worse, too, from the fact that they fired a lot of explosive bullets. 
They are frightful things. However, there were three Boers killed and 
18 wounded, so we did pretty well. "E 

We have now built up the bridge again and are on the road to Pretoria. 
I don't exactly see what there is to keep us there, however, ав we аге dai 
expecting orders to return home. 

Another thing I must tell you ; throughout the fight I bad on? 
Balaclava helmet, Fancy the pictures you see of men fighting in ordinary 
helmets, &c., and then poor me to have to go into action in the romanti 
(though very unmilitary) helmet knitted of khaki wool I was very 8100 
of it though, as I should have been frozen without it. 

Pretoria, Sunday, June й. 
Arrived here all safe to-day. Will write again soon. Best of health stil! 


* Colson, Peart, Landon and Sellon were, as announced in our last issue, 
among the prisoners unconditionally released and reported at Ladys! 
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CORRESPONDENCE. 


—— — 


‚ А SPARKING PHENOMENON. 
TO THE EDITOB OF THE ELECTRICIAN. 

Sig: The No. 1,156 of The Electrician, July 18, 1900, 
p. 441, contains under the column ‘‘ Contemporary Electrical 
Science ” an abstract of a Paper by W. T. Humphreys (Phys. 
Iter iet, May-June, 1900) on a New Sparking Phenomenon.” 
The original Paper not being at my disposal, I do not know 
whether the author himeelf has chosen this title or not. In 
any case I should like to draw the attention of your readers to 
the fact that the experiment in question is not new, but is 
already described by H. Hertz in the supplementary note, 
No. 8, at the end of the second volume of his complete works, 
p. 271 of the English translation by D. E. Jones. Hertz 
says (I quote the English translation just mentioned): 
ME Again, let a Topler-Holtz induction machine, 
with a disc 400m. in diameter, be turned rapidly so as to give 


sparks having a maximum length of about 15em. Now draw |. 


the poles 20cm.-25cm. apart, so that the sparking entirely 
stops; it will now be found that a long crackling spark can 
again be regularly obtained every time a small spark is drawn 
from the negative conductor either with the knuckle of the 
hand or with the knob of a Leyden jar; or the negative pole 
may.be connected to & long conductor, and sparks may be 
drawn from this with the same result. The ‘releasing ’ 
spark may be quite short and weak; if it is drawn with the 
knob of a Leyden jar, the jar only appears slightly charged. 
The same effect cannot be obtained by drawing sparks from 
the positive pole. The phenomenon must have been often 
observed before, but I have not found any mention of it in 
the literature on the subject. 

“Т can give no explanation of these phenomena. 
clearly have the same origin as the phenomena which 
Herr G. Jaumann has described in his Paper entitled 
Einfluss rascher Potentialänderungen auf den Entladungs- 
vorgang (Sitzungsberichte d. Akad. d. Wissensch. zu Wien, 
Bd. 97, Abth. ПА, July, 1888). 
the- conclusion that ‘not only the form, condition, and 
potential difference of the discharge field,’ but also ‘the 
manner in which the potential difference alters—probably 
by its rate of alteration—materially influence the discharge.’ 
It is to be hoped that these phenomena will be further 
explained. — Yours, &c., J. vox GEITLER. 

Prague, July 21. | 

|I am much obliged to Ritter von Geitler for pointing out 
this claim to priority, which appears to be complete. It is 
strange that Hertz’s description should have escaped my own 
as well as Mr. Humphreys’ recollection. Mr. Humphreys uses 
almost the very words of the last sentence in the first para- 
graph above. It is still more strange that no satisfactory 
explanation of this puzzling phenomenon should have been 
furnished within the last twelve years.—E. E. F. d'A.] 


GAS ENGINE ELECTRIC SUPPLY STATIONS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sır: We notice on pp. 467-468 of your issue of the 20th, 
that at the recent Convention of the Municipal Electrical 
Association it was stated, during the discussion on the 
question of the suitability of the gas engine as а means of 
producing electricity, that gas engine stations were a failure. 
This we think, though unfortunately true in one or two cases, 
is rather too sweeping a condemnation. Because a few stations 
have been unsuccessful for reasons which can be easily 
explained and obviated, it is hardly fair to argue that gas 
engine-driven stations must of necessity be failures. We 
notice that you refer to the Midland plant at Leicester, 
and it may interest you to know that we have recently 
completed four large engines there, as those originally 
supplied by us were not large enough for the increased demands 
of the station. As instances of other successful gas-driven 
plants put up by us, we may mention the Northwich Electrical 
Supply Co., where originally two, and now three, of our special 
electric light engines have been at work for some years, 
working up to 440 1. H. .; 1,000 1. . P. at the Blackpool Tower, 


They 


Herr Jaumann arrives at 


552 1. fl. p. at the new Meat Market, Birmingham, 213 1.н.р. at 
the Rugby School Electric Lighting Co., and 208 1. H. p. for the 
Great Central Railway at Woodford. Our engines are also 
used extensively abroad, and are working at central stations 
in Madrid, Valencia, Caceres, Vigo, and Chioggia, in Spain; 
and іп many towns in Italy. That there has been in the past 
a certain amount of prejudice against gas engines to live down 
cannot be denied, but if the number of orders on our books 
for engines for driving dynamos may be taken as a guide, we 
are rapidly getting over it. As a proof that a gas engine, when 
properly designed, is as reliable as a steam engine for long 
runs at full power, we may mention that one of our 150 н.р. 
engines coupled direct to a dynamo ran for 8,640 hours and 


25 minutes last year out of a possible 8,960 hours, or 


98°6 рег cent.—Yours, &., 


CRossLEVY Bros. (Lrp.). 
Manchester, July 24. 


D. H. Irwin, Director. 


/SINGLE-PHASE ALTERNATING CURRENT MOTORS. 


TO THE EDITOR OF THE ELEOCTBICIAN. 


Sir: On page 481 of your current issue, in the discussion 
of Mr. Wilmshurst's Paper read before the Huddersfield Con- 
vention, you have ascribed to me the statement that “it 
sometimes happens that a motor is supplied which is not at all 
suitable for the periodicity.” What I said wae, that in view 
of the large number of periodicities in use, it is difficult to 
keep in stock such a number of different stampings, &c., as to 
give the best possible results for every periodicity, and that there- 
fore it is necessary to design machines for ар average set of 
conditions.— Yours, &c., W. Lanepon-Davieg, 

London, July 25, 1900. 


PARLIAMENTARY INTELLIGENCE. 


(Continued from page 518.) 
— — 


LONDON COUNTY TRAMWAYS (NO. 2) BILL. 


On July 19th the Earl of Camperdown's Select Committee of the House 
of piger commenced consideration of the London County Tramways 
No. 2) bill. 

Mr. FREEMAN, Q.C., said this was one to enable the London County 
Council to apply electrical working to those tramways which they already 
ownel iu the metropolis, or which they might from time to time acquire. 
At present there were actually laid in the metropolis about 115 miles of 
tramway, of which 72 had been already purchased by the Council ; and 
by 1903 the Council would own nearly.the whole of the lines. The Tram- 
way Act of 1870 gave public authorities power to purchase but no power 
to work lines. The Council in 1896 obtained an Act giving them power 
to work. In the present session they were promoting two bills. The No. 1 
bill took power to couple up the various tramlines in London into one com- 
plete system, and No. 2 biil sought authority toapply electric power. The 
overhead trolley system would obviously be quite unsuitable for the streets 
of London, as it was very disfiguring and required the use of a great deal 


of private property; and it had been agreed that it should not be used in 


the metropolis except with the consent of the local authorities. The con- 
duit system, though it involved considerable interference with roads, once 
laid, worked smoothly and without inconvenience, and this system the Council 
proposed mainly to adopt. The surface contact system, where it had been 
tried, had proved a success, and it was proposed to adopt it in certein 
portions of London in order to ascertain whether it was better than the 
conduit system. Of petitions against the bill those of the Lambeth Vestry 
and Wandsworth District Board dealt with much the same matter, and he 
would therefore take the Lambeth one. Lambeth objected that their 
rights would be injuriously affected, and claimed really an absolute veto as 
to the system to be used. That, however, was a matter for the Board of 
Trade to decide. There were 40 local authorities, and this bill affected 33 
of them, but all except the Lambeth and Wandsworth authorities had 
consented to the Bcard of Trade being the final arbitrators, The only 
other petitioners were the Lambeth Water and South Metropolitan Gas 
Companies, who raised two points. First, they were afraid of the action of 
electrolysis upon their mains. The answer to this was that an important 
committee sat on this question of electrolysis in 1893, and drew up certain 
standard clauses which they recommended should be inserted in all bills 
dealing with electricity. Those clauses had been inserted in this bill. Then 
these two companies asked that in all cases they might do the road work 
themselves. That was a clause point. The same remark applied to water 
and gas companies as applied to local authorities. 

Mr. PEMBER, Q.C.: The Lambeth Company is taken as a test case. 

Mr. FREEMAN : Then there was only one other point, and that was 
raised by the vestries. They said certain generating stations were 
going to be erected from which electricity would be conveyed by cables 
to the tramways. When those cables ran through the streets the work 
of refilling, digging the trenches, &c., must be done by somebody. The 
County Council proposed that it should be done under the Tramways Act ; 


a 
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the local authorities said they would rather it were done under the Electric 
Lighting Acts. The County Council did not care so long as there was 
uniformity in tbe matter. 

Sir ALEXANDER BINNIE, engineer to the London County Council, 
said it was very important that the tramways should be worked as a 
whole, with one mode of traction. If an isolated district such as Wands- 
worth or Battersea were to acquire control of the mode of traction in 

their particular district they might interfere very seriously with the 
general communications with other districts. South of the Thames the 
Council worked the trams they owned ; North of the Thames the North 
Metropolitan Tramways Co. leased the trams which the Council owned. The 
Council had expended on the tramways, he believed, about £817,000 north of 
theThamesand about £887,000 south of the Thames. Itisclearly in the public 
interest that the tramways should be in one hand and that there should 
be one system. He agreed that under the Tramways Act, as propoeed in 
the bill, the Council, without any notice to the South Metropolitan Gas 
Co., would have power to interfere with roads. The practice, however, 
was to permit the companies to do the work. Не did not see much objec- 
tion to legalising the practice. There was a tramline through Wandsworth 
_on which it was proposed to make some experiments, but he did not know 
that special protection other than that provided by the jurisdiction of the 
Board of Trade was needed. The clauses in the bill with regard to roads, 
: &c., were the model clauses slightly modified to suit certain local authorities, 
but nothing was inserted to make them more restrictive of the powers of 
road authorities. 

^ Mr. J. W. BENN, L. C. C., said as a result of a conference attended by 
. M or 19 out of the 40 London local authorities, a code was embodied in 
bill regulating all the tramways ; and it was the desire of the Council that 
there should be no exception made in favour of a particular district. The 
advantages which the County Council anticipated from the proposed change 
from horse to electrical traction were increased speed, increased profit, and 
. lesser amount of room occupied by each tramcar. Each car holds 64 
persons, and would occupy 5ft. less space than the present horse 
cars, which accommodated only 40 persons. The Council would not, 
“under the bill, be able to introduce a new system without the 
approval of the Board of Trade.. The surface contact system, to 
which Lambeth objected, had been tried with success, As a matter of 
policy he did not agree that there was no objection to legalising the 
present practice as to the method of dealing with mains. The Council 
thought the existing law and the model clauses already afforded the com- 
panies sufficient protection for their mains. At present the Wandsworth 
Board had a right of veto regarding the system of traction to be adopted 
in their district ; but he did not think that should continue because they 
night interfere with the whole scheme. 

Prof. A. B. W. KENNEDY said he had reported to the Council as to the 
advisability of adapting the tramway system of London to electric trac- 
tion, and subsequently-he prepared plans. He advised the Council not to 
bind themselves to any one system, but to leave the matter to the Board 
of Trade.. Whichever of the two systems (the conduit or surface contact) 


was adopted, it would in no way interfere with the traffic paesing over the. 


roads. The contention with regard to electrolysis was amply met by the 
insertion of the model clauses drawn up by the Joint Committee of the 
two Houses of Parliament in 1893. 

The CHAIRMAN: The clause says electrical powers shall be used only 
in accordance with the Board of Trade regulations. Therefore the Board 
of Trade will satiefy itself as to whether these pipes and things are going 
to be injured. 

Mr. POPE, Q.C.: And shall make such provision as shall secure their 
safety if they are injured. . 

The CHAIRMAN : Quite во. Tbat duty is thrown on the Board of 
Trade, not on us, and we are incapable of undertaking it. 

Further examined, WITNESS said he knew of no injury done to gas or 
water mains by electrolysis since the Board of Trade icsued the regulations. 

The CHAIRMAN : Even if that hed happened it would have happened 
under the regulation of the Board of Trade, and here is sub-section 7, 
which deals with such a case. 

Mr. PEMBER said: Whatever injury might result from the insufficiency 
of the Board of Trade regulations, the water companies would get no 
compensation at all. He asked that if accident did occur under these 
regulations compeneation should be given to the companies. 

Mr. PEMBER asked Prof. Kennedy whether he thought the Board of 
Trade regulations were perfect, and would absolutely stop electrolysis.— 
He could not say they were perfect, but he thought they would practically 
prevent danger. They had been in use for a good many years, but be had 
not heard of any case of accident with the pipes. 

Are you prepared to say that electrolysis may not be going оп 
now, and not discovered ; it would not be discovered till it had got to 
a serious point f- It is not discovered at once; but a good many years 
have elapsed. Until the escape of water became very serious the 
water companies would not discover the damage, and when disoovered 
it would be à very expensive matter to set right if the pipes were 
seriously damaged. In most cases it would be clear to what cause 
the damage was attributable. In America a great deal of damage to pipes 
bad been done by electrols sis; but the electrical arrangements in America 
were not subject to any body like the Board of Trade. Electric tramways 
were laid without any control at all so that what happened in America 
was no test of what would happen in England under Board of Trade 
regulations. Electrolytic action was caused by an escape of electricity 
meeting water and an iron pipe, in which case the water would decompose 
and the oxygen attack the iron. He agreed that the Board of Trade 
might sanction a system in which there would be uninsulated returns ; but 
he was almost sure that would not produce electrolysis. ‘The regulations 
of the Board of Trade of 1894 gave sufficient protection. He was aware 
those regulations were under review in 1898, but I believe the Board have 
not thought fit to alter their regulations, | 


Mr. CASTLE, Q.C. (for the South Metropolitan Gas Co.) : That is the 
whole ground of our grievance. 

Further examined : WITNESS agreed that a certain amount of leakage 
of clectricity was allowed under the regulations, but not sufficient to 
produce electro]yss. | 

Seeing that you are aeking for powers which may produce electrolyti: 
action on our pipes, and seeing that you are working under regulation: 
which you say are not absolutely perfect, do you see any reason why you 
should not give us compensation if you do us injury !—I have considered 
the question. The point is that. we, as engineers to the work, have to 
construct our system according to the particular rules and regulation: 
devised by skilled persons, officers of the Board of Trade, and we think 
if we carry out these things which are prescribed to us, honestly, and are 
looked after in carrying them out, we should not be held liable for further 
consequences. 

The CHAIRMAN: You think that having done what the Board of 
Trade ask you to do, you ought to be free from further consequences, even 
although the result of the operations may be that these pipes are injured ' 
—That is. шу view, because ths Board of Trade have power at any time to 
atrengtben their regulations. | 

Mr. CASTLE: I think you are going too far. You are bound to lay 
these tramways under the existing Board of Trade regulations ; they hav 
no future power over you. Я 

Mr, WHEELER was proceeding to сговв-ехмпіпе with 


regard to the 
merits of the surface-contact system, which he said should not be left to 
the discretion of the Board of Trade to allow to be used, when the CHAIR- 
MAN said the matter of a system of traction had nothing to do, in the 
judgment of the Committee, with the principle of the bill. The subject 
should be raised in clauses. 

Cross-examined by Mr. Vesey Knox: The surface-contact system to be 
tried in Wandsworth would not be tried elsewhere until it had been found 
to be successful. He did not think precieely the same system of surface 
contact as was proposed to be tried in Wandsworth had been tried 
elsewhere. ; 

This closed the case for the bill. 

Mr. PEMBER addressed the Committee for the Lambeth Water 
Company, his contention being that it was not right to adhere to the 
particular part of the clauses of 1893. He asked for an ameudment, 
making the tramways liable for damage so caused. . 

Mr. CASTLE said his clients were asking for protection from damage 
which might accrue to them under peculiar circumstances. This was the 
first bill in which Parliament had been asked to delegate its powers to a 
Department of the Government without retaining any sort of control on 
the part of the Imperial autbority. The suggestion in clause 3 
was that in future the County Council should act in connection with 
the system of electric traction to be used on these tramways with the 
consent of the Board of Trade. The matter of tramways was very 
similar to that of light railways, which in turn were similar to the 
question of the construction of railways. If anyone had had ths 
audacity to come before Parliament and ask to make a railway, say, from 
London to York, on such and such a system, and according to such a 
method as the Board of Trade, apart from Parliament, might consent t», 
Parliament would have made short work of such a request, and yet it wa: 
what was being asked in this bill. Even when the Board of Trade 
permitted a scheme to be carried out under provisional order, 
it Was always the rule that such an order should be con. 
firmed hy an Act of Parliament, But here they were askel 
in a most extraordinary way to deal not with what the Board of Trade 
had already done as in the case of a provisional order, but to sanctiou 
what the Board of Trade might do in the future. 

The CHAIRMAN: Your contention is that the ordinary practice 1s at 
present for the Board of Trade to sanction an electric system, and for that 
system subsequently to come before Parliament for confirmation. 

Mr. CASTLE: Yes, that was the arrangement he wished the Committee 
to make in this bill. If the Board of Trade authorised a system the oppo- 
nents should be able to come to Parliament and say that the Board of 
Trade had erred, and the matter should be reconsidered by Parliament. 
The County Council came there and asked that what the Board of 
Тга?е might sanction in the future should have all the authority of an 
Act of Parliament. "That would not be allowed iu the case of any railway 
company making its own lines. For that reason he asked for protection 
iu the shape of a compensation clause similar to that asked for an і obtainel 
by Mr. Pember. There were strong reasons why the County Council in theae 
matters should not be allowed to shelter themselves behind the Board of 
Trade, If the compensation clause was not inserted he asked that the bill 
should ve thrown out. His point was that this was an exceptional bill 
framed in an exceptional form, and he asked that it might not be рмзей 
without a compensation clause. 

The CHAIRMAN: You do not offer evidence . 

Mr. CASTLE said he might have to call witnesses аз to the Council 
doing their own work if the bill were allowed to proceed. 

Mr. WHEELER, Q.C., for the Lambeth Vestry, said bis points against 
the bill were two, or possibly three. The frst was as to whether they 
would not exclude the surface contact system ; and the second—and this 
was a part of the bill which had hardly attracted any attention, although 
in many senses the mest important part—who should have control over 
the Lambeth roads. Were the functions of the Vestry to be taken away 
from them and vested in the Board of Trade or someone else! The 
present bill entirely repealed the general law of the land, and he asked the 
Committee to aay that in a private bill of this character that should not be 
allowed. The streets were within the jurisdiction of and governed and 
controlled by the various public authorities. That had been the law 
since 1855 under the Metropolis Management Act, and he maintained 
it was inconsistent with the general practice of Parliament that 
public acts should be repealed by private measures, The acts it 
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was sought to repeal were the 18 and 19 and 25 and 26 Victoria 
The second part of the bill was for applying electricity to the tramways, 
and counsel for the promoters suggested that they should deal with the 
bill as a whole and include Lambeth with the other districts. But 
if he (Mr. Wheeler) was right in his first point аз to repeal, if they looked 
at clause 5, as amended, they would find that the Board of Trade was 
prayed ia that matter—the road authority was saved, but was coupled 
with the Board of Trade, and he objected altogether to the interference 
of the Board of Trade. And he protested against the proposal—which 
would really be the effect of this part of the bill —tbat the Lambeth Vestry 
should be subjected to no fewer than nine kinds of arbitration. He would 
ask the Committee to lay down that that which had been common law for 
centuries, and which was crystallised by the Acts 18th and 19th, and 
25th and 26th Victoria, should be carried out. It was true that there were 
28 or 30 local authoritiee, but it was not correct, as alleged, that of that 
number only Wandsworth and Lambeth were objecting. In the first place, 
the vestries would cease to exist this year; in the next place, some of the 
local authorities were not affected ; and, finally, the eovenants of some 
districts had been obtained as a matter of barter—Clerkenwell, for 
instance. That district had originally opposed the bill, but it bad with- 
drawn its objection. Why? Well, the County Council had consented 
to spend an enormous amount of money in widening the roads. 

The CHAIRMAN: We have nothing to do with the motives of the 
local authorities. If the local authorities went against the view of the 
public the public had their remedy in being able to turn out the authority 
at the next election. 

Mr. WHEELER said he should now call evidence. 

The CHAIRMAN : As to what ? 

Mr. WHEELER: The unsuitability of the surface contact system. 

The CHAIRMAN : We are not experts. 

Mr. HENRY EDWARDS, surveyor of Lambeth parish, said the 
Vestry should not have their existing powers in the matter of breaking-up 
and repairing roads interfered with. There were practical difficulties iu 
the way of having two authorities responsible for dealing with the road- 
way for some distance outside the tramway lines. 

This was all the evidence for Lambeth. 

Mr. HILL, clerk to the Wandsworth local authority, said that that 
authority last year had given their consent to the London County Council 
to make experiments in connection with both the conduit and surface 
contact system of electric traction. They had given a licence for 12 
months, the idea being that it should not be renewed if it were found that 
the system of traction was dangerous or detrimental to the interests of 
the public. They had had powers of this kind in connection with the 
cable traction. The cable had been in use 10 years, which showed that 
the local authority were reasonable in the exercise of their powers. Such 
having been their attitude it would be unreasonable to interfere with the 
control of the roads by the local authority. The Wandsworth Board of 
Works thought they should have the ordinary control over the road 
operations in roads and streets along which trenches were made for 
carrying connecting electric cables. The local authority should have at 


least the electric lighting clauses applied to these trenches. The cost of 
carrying out the proposed electric traction experiment would be from 
£10,000 to £15,000 a year. 


By Mr. FREEMAN : What objection have you to vesting the power of 
veto with the Board of Trade Because this із a matter affecting the 
surface of the road amd the pavement. The surveyor to the Board of 
Trade is an electrical. engineer, and he will be anxious to see this 
particular science of electricity advanced. He would be likely to attach 
more importance to science than to the convenience of the public. 

In reply to other questions, witness said that if local authorities did not 
petition against a bill they were usually taken as agreeing to it. In this 
case he believed that some local authorities refrained from petitioning on 
the score of expense. He had not got an agreement with other local 
authorities in favour of the adoption of the road powers contained in the 
Metropolis Management Act, or in favour of the electric lighting clauses. 
He had communicated with 42 of those authorities, and the 14 who had 
replied had favoured the aduption of those powers. 

Mr. MARTEN, surveyor to the Wandsworth Board of Works, gave 
similar evidence in opposition to the proposals of the bill. He thought the 
local authority should say what materials the roadway by the side of 
tramway lines should be paved with. He did not think that such questions 
should be settled by arbitration. There was no objection to going to the 
Board of Trade on the question of electricity, but he should object to going 
to them on the question of the surface of the roads. If any point were 
brought before them touching the surface of the roads, he should fear that 
they would attach too much importance to electrical questions in giving 
their decision. 

Mr. VESEY KNOX, for Wandsworth, contended that is was not desirable 
that powers which a progressive body like the Wandaworth Board of Works 
bad enjoyed for so long a period should be taken away. Wandsworth had 
been reasonable in connection with the cable experiment, which had only 
been tried in two London districts. They might be trusted to show equal 
reasonableness in connection with the proposed electric surface contact 
system. That system was not to be tried all over London, but 
only in two districts —Waudaworth and Lambeth. It was a system 
only known ia Tours, iu Frauce, and Monte Carlo, and as it was an 
experiment he submitted that it was only fair that the Board of 
Works should preserve their exiating powers. It might be found that the 
new line would be slippery for horses or otherwise inconvenient, and clearly 
it was only right that the Board of Works should have some check on the 
County Council. He only asked for power to check the progress of the 
County Council works for two years. He insisted, further, that the Board 
of Works should be able to say what the material outside the tramway 
lines should be, and his third point was as to the laying of electric mains, as 
to which no one up to now had had very much experience. As a rule these 


mains were not necessary except along the tramway roed itself and the 
same street as the tramway. But in the south of London there was a 
proposal to have a generating station some distance from the tramway, and 
communication mains would have to be laid going through other streets 
through which the tramways were not themselves to run. That was a state 
of things not contemplated by the model clauses and his clients contended 
that in these streets the promoters should be subject to the Metropolis 
Management Act or to the Electric Lighting clauses, under which they 
would have power at the expense of the County Ceuncil to fill in the mains. 
He thought it was only a reasonable proposition to make to the Committee 
that these powers should be allowed. 

This concluded the case for the opponents. 

After deliberation the CHAIRMAN (without calling on counsel for the 
promoters) said: The committee have decided that the bill may proceed. 

On clause 3 an amendment was accepted, providing that where an 
electric system was proposed to be used for experimental purposes the 
Board of Trade should have power to prescribe the length of time for which 
ihe experiment should last. | 

On c'ause 4, which provides that the Council shall take all reasonable 
precautions in constructing, placing, aod maintaining their electric lines, 
and so conduct their undertaking as not to injuriously interfere by 
electrolytic action with any gas or water pipes, Mr. PEMBER submitted 
as an addition : 

“ And the Council sball make full compensation to any company or 
peraon suffering loss or damage by reason of any such fusion or electrolytic 
action as aforesaid.” “ 

Council said his point was that the Council were the aggressors, that 
the gas and water companies were in the roads first, that their business 
was quite as important as, if not more important, than that of the 
County Council їп regard to the trams from the public point of view, and 
that those who caused the damage should suffer, and not those who bore 
the damage. | 

Mr. BALFUUR BROWNE said he understood the decision of the com- 
mittee in this bill would regulate the committee's decision on the following 
bill, in which the same point was raised. 

The CHAIRMAN said that that must not be taken for granted. 

Mr. BALFOUR BROWNE said he Approved for the Great Northern 
Railway Co., and he entirely concurred in Mr. Pember's statement. What 
the railway company feared was that these wires of the Council might be 
blown or otherwise caused to fall upon the signalling wires of the railway 
company. If they did surely the Council ought to pay for the damage. 

Mr. CASTLE agreed with what Mr. Pember had said. 

Mr. POPE (for the County Council) said this was a much more important 
point than it at firat appeared. It was au attempt for the benefit of one 
water, one gas, aad one railway company to alter the laws which regulated 
all such undertakings. The law was that if Parliament chose to give 
statutory power for the exercise of certain powers, so long as those powers 
were exercised without negligence, no liability for damage in regard to the 
exercise of those powers could be brought against the company at all. The 
Committee had already decided that statutory power should be given for 
the creation of electrical traction subject to the regulations of the Board 
of Trade, those regulations being incorporated as part of the conditions of 
the statute; and if anybody obtained those powers at the hands of 
Parliament and exercised them in conformity with the regulations of .the 
Board of Trade and was not guilty of negligence in carrying them out, 
no claim for damages could arise, and there ought not to be inserted any 
provision for damages for the benefit of one gas and one water company. 

Mr. BAGGALLAY said that was an error because the Lambeth case was 

a test case. 

‚ Mr. POPE said he would put the proposition in another way—viz., that 
for the benefit of the gas and water companies of London the Committee 
were to alter the general law in regard to the power of an undertaker who 
used his statutory power without negligence. The clause would make the 
County Council, if they used the powers the Committee proposed to give 
them, without negligence, liable in any event to pay for any damage done. 
The evidence was that there was no imminent danger of the kind, and 
that the Board of Trade regulations were sufficient to cover it. 

The CHAIRMAN took exception to the last words. It had not been 
proved that the regulations were sufficient. It had been admitted that 
the regulations might be imperfect. 

Mr. POPE said the whole question was threshed out before Lord Cross's 
Committee with the assistance of all the water and all the gas companier, 
and the result was that Lord Cross’s Committee made a report in which 
they said that with proper regulations made by the Board of Trade ths 
whole danger might be a negligeable quantity. Lord Cross's Committee, 
after hearing all parties, recommended that the clause should contain a 
compliance with the regulations of the Board of Trade, which should free 
the undertakers from any charge of negligence. The amendment now 
sought really meant that where undertakers were simply using statutory 
powers without negligence, they should, contrary to the general principles 
of law, be held liable for exercise of those powers, That would be a total 
reveraal of all legal principles and of all Lord Cross eaid. 

Mr. BAGGALLAY said Mr. Pope had been referring to the report of 
the Committee of 1895 ; but before Lord Cross's Committee of 1898 Sir 
Wm. Preece gave evidence and as a result that Committee directed atten- 
tion to the observations he made as regarded the difficulty arising from 
the working of tramways by trolley wire, his suggestion being that a strong 
control clause should be carefully considered. Nothing, however, had 
siuce been done. His (counsel’s) sole point was that if the Board of Trade 
made efficient regulations and they were obeyed the amendment would 
not hurt the London County Council If the provisions made by the 
Board of Trade were effectual for the prevention of electrolysis and fusion 
the County Council would incur no liability. It was only in the event of 
those regulations proving ineffectual and damage resulting to his clients 
that they would be liable, In that case he contented that as between two 
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parties, one being wholly innocent and the other, however unintentionally, 
the cause of the mischief, the latter should pay. 

Mr. CASTLE, Q.C. said if power were given to & Corporation by an Act, 
and no conditions were attached, it was very clear negligence must be 
proved before the Corporation became liable. 

After oonsultation, the CHAIRMAN said the Committee had decided to 
admit the principle of the clause. 

The parties proceeded to discuss the clause in detail, but eventually the 
matter was adjourned to enable the parties to bring up a substantive and 
separate clause. 


Mr. POPE, Q.C., then submitted the following clause : — 

“ As regards all rates to be levied under the powers of this act 
relating to tramways owned, leased, or worked by the Corporation 
outside the borough, if at any time such tramways are worked ata 
loss the occupiers of any land used as a railway constructed under the 
powers of any act of Parliament for public conveyance shall be assessed 
to such rates in respect of the same in the proportion of one-fourth 
part only of the net annual value thereof.” 

The CHAIRMAN said that the Committee could not accept the clause. 
They would not, however, throw out the bill, but would further consider 


On Wednesday, Mr. PEMBER brought up the following clause :— 
“The Council shall make full compensation to any gas or water com- 

pany suffering loss or damage by reason of any fusion of or electrolytic 

action on their mains, pipes, or apparatus which may in any way be 

caused by the Council in exercise of any of the powers conferred upon 

them by this act.” 

A long discussion fohowed. . 

Mr. POPE said the effect of the clause would be to make the London 


ne matter in the light of two or three acts to which his attention had been 
irected. 

On Monday, the CHAIRMAN ssid since the last proceedings he had 
obtained the proceedings in the Dundee and Aberdeen cases, and the Com- 
mittee were going to consider the clauses in the acts relating to these 
places, "The only difference in the two cases he could see was that in the 
Dundee cage the depreciation on plant and machinery should be reckoned 
at not less than 3 per cent. In the Aberdeen сазе it was to be 3 per cent 


County Council insurers of the gas and water pipes of the Metropolis from 
any electrolytic action arising from any cause whatever. Though possibly 
this matter was not one of very great pecuniary consequence to the London 
County Council, because they did not propose to use a system which could 
result in electrolytic action, аа a matter of principle the question involved 
was very important, being to what extent the Committee would alter the 
general law in this particular case. 

The CHAIRMAN said the intention of the Committee was not, by 
giving the Council statutory power, to exempt them from anything in 
regard to what they would have been liable if this bill had not been 


Mr. COATES, Parliamentary agent to the promoters, said he uuder. 
stood the difference between the two cases to be that in Dundee the 
undertaking was to be eo arranged that there should never be any lou, 
whereas in the Aberdeen case it was to be so arranged that it should 
exactly produce the amount of money required, with neither loss nor 

rofit. 
Й The CHAIRMAN said the whole principle apparently of the Committee 
in the Dundee case was that if a municipality competed with certain of its 
own ratepayers if it made no profit it must not be allowed to make a low 
That was a principle which the present Committee thought worthy of wide 
consideration. It was one of the complaints against the whole system oí 
municipal trading that & corporation might make a gain in one part and 


Mr. POPE said he would suggest a clause which would meet the justice 
thus cover а loss in another. Prima facie the Committee thought there 


of the case. This clause was submitted, but 


Mr. PEMBER submitted that the clause read by Mr. Pope did not give 
him the protection the Committee said he should have. 

Mr. POPE, after further argument, suggested a modification of the 
clause which he had brought up, which would now read as follows :— 

“If it be proved that any injury or damage to any gas or water pipes, 
or other metallic pipes, structures, or substances of any gas or water 
company shall have resulted from fusion or electrolytic action caused 
by any currents generated or used by the Council for the purpose of 
electric traction under this act, and nothing in this act shall relieve 
the Council from any liability to make compensation for such injury or 
damage which would have existed but for the passing of this act.” 


was very good reason for inserting this clause or something like it in the 
bill. They would like to hear argument against inserting such a claus. 

Mr. HARPER said that would only relate, he supposed, to trams outside 
the borough ; if it applied to trams inside the borough it would alter the 

eneral law. 

The CHAIRMAN said the Corporation were proposing to become trade 
and to take a portion of their undertaking outside their own limits, which 
was trading pure and simple. What reason was there why the Corporation 
should be forbidden to make а loss upon their tramways as a whole 

Mr. HARPER said it was matter of common knowledge that in every 
case, unless there was some very special circumstance, the cost tos 


He wanted to make it clear that the injury for which they were to pay 
was caused by the Council, because, he pointed out, electrolysis arose in 
part from moisture which might be due to careleasneas on the part of the 
companies in allowing their mains to be leaky. 


borough of its tramways was levied upon the borough fund, in regard to 
which the railway companies paid in full. The railway company only 
asked for an exemption outside to the extent of one-fourth. 


The CHAIRMAN : Certainly. 

The clause was accepted by the Committee, who proceeded to consider 
ther clauses of the bill. 

On Clause 14, Mr. CASTLE, Q.C., proposed, for the protection of the 
South Metropolitan Gas and Lambeth Waterworks Companies, the 
following :— 

* [f, within seven days after a notice under the preceding section of 
this act shall have been served upon any gas or water company, that 
company. shall elect to themselves execute all such altera- 
tions to their mains and pipes, the reasonable costs of executing 
such alterations shall be repaid by the Council to the company, provided 
always that such alterations shall be carried out in accordance with the 
1 1 and to the reasonable satisfaction of the chief engineer of the 

ouncil." : 


The CHAIRMAN said that was what the railways asked for, but that 
the Committee would not give them. It was not now the railways whe 
were making a demand; it was now the Committee who were making a 
proposal and asking what reason there was why the Committec should 
not insert in the bill a clause saying that the municipality should ne 
make a loss upon their tramways, especially as they proposed to g 
outside the borough. 

Mr. HARPER said as regards the particular circumstances in this ca 
the extension outside was only for about a couple of miles; and be 
suggested that in so small an extension so large a departure should not be 

e. 
Further discussion followed, in which several counsel expressed the 
opinion that in no borough in England where a municipality worked tram- 
ways only within its own limits was there & provision that they were in no 
case to make a loss, 


The CHAIRMAN eventually said : The Committce are of opinion that 
in a case such as this, where a municipality takes over tramways, including 
tramways which are beyond its own area, it is right that, if possible, they 
should be prevented from making a loss, во as to prevent, at all events 0 
that extent, competition with private traders. As a means of УП 
expression to that opinion I now propound the clause in either the Dundee 
or Aberdcen case. 

The clause in the Dundee Act was gone through line by line, and оп 
Tuesday adopted in the following form :— 

“The Corporation shall once in each year after the first two yean 
workiug cause the treasurer to the borough to lay before them a state: 
ment and balance-sheet of the tramway accounts, including the reserve 
aud suspense accounts for the preceding year, and the estimate of the 
revenue to be derived for the ensuing year from the working and use 
of the Corporation tramways and carriages and trucks thereon, and al 
an estimate of the sums required to meet every such year's expenses 
of working, management and maintenance of lines, works, machinery, 
and rolling stock, repairs, renewals, materials, rents, wages, taxes, and оң? 
outgoings and charges, aud including loans, and also the interest on 
money borrowed under the powers of this act on the gecurit} 
of the tramway revenue and borough fund and borough rate, and er 
payment of the sums required to be annually made to the sinking vn 
for the repayment of such moneys as provided for by this act, and (he 

Corporation shall thereupon fix annually the tolls, fares, and chene 

be levied by them for the use of the Corporation tramways and all ths 

carriages and trucks used or propelled thereon for the said year then 

ensuing not exceeding the tolls, fares, and charges specified in thie 7 

so that the revenue shall meet the expenditure as before specified Tor 

each year. е. | 

‘ Provided that if in any year the revenue exceeds such ап expenditure 

the Corporation shall carry such excesses to the reserve account to 10 

used in providing for the advances and contingenties, and that pite 

there be a deficiency in any year it shall be provided о thie wlan? 

for the following year, or hy drawing from the reserve accent p 

varying the tolle, fares and charges, or reducing working expense" 


Under the bill the work was not to be done by the companies, but under 
their superintendence. That, however, was not sufficient, as was shown by 
а recent explosion at Manchester, in which an engineer lost his life owing 
to the incautious way in which a main had been handled. 
The CHAIRMAN accepted the clause, and the bill, as amended, waa 
ordered to be reported. 


ROCHDALE CORPORATION BILL. 


On July 19 the Select Committee of the House of Lorde, of which the 
Earl of Camperdown is chairman, considered this bill. 
Mr. R. W. HARPER, for the promoters, said Rochdale Corporation would 
. next year aud the year following have the right to purchase the existing 
tramways of acompany within their borough. They propose to exercise 
that right, but the gauge being imconvenient, and one which prevented 
the trams from being worked with surrounding systems, with which an 
- interchange of traffic was desirable, power was sought to alter 
: the gauge, to make one or two extensions, and to electrically 
‘equip the lines Some of ths extensions proposed were outside 
the borough. The Lancashire and Yorkshire Railway sought pro- 
. tection for their property in the middle of the town, which 
they said was highly rated, and if they did not oppose the granting of 
the powers asked for they thought they should have some consideration in 
` regard to rating in the event of the extensions outside the borough result- 
ing in loss to them. The Corporation thought that request perfectly fair, 
-although not thinking there would be loss. A clause was accordingly 
inserted in the bill, but had been cut out by the Police and Sanitary Com- 
mittee, of which Lord E. Fitzmaurice was chairman, chiefly at the instance 
of the Local Government Board. In the Halifax Bill, which came before 
another section of the same committee, an identically similar clause was 
allowed, and the Halifax Dill had passed both Houses. In the Huddersfield 
Bill there was alao a similar clause, and that bill had passed the Commona 
. and would cóme before Lord Morley in the House of Lords as an unopposed 
measure. It seemed, therefore, that there waa some difference of opinion. 
The preamble of the bill was formally proved, and passed by the 
Coinmittee, 
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by carrying to the suspense account, and reducing gradually over a 
period of years not exceeding five. | 
* Provided also that in making the estimates aforesaid and balancing 
accounts at the end of such year the depreciation on machinery and 
plant авн be at the rate of not less than 5 per centum on the first cost 
thereof. | 
* Nothing in this section shall be construed to injure or affect the 
security for any moneys borrowed by the Corporation under the pro- 
visions of sub-sections a, b, c and d of the section of this act the 
marginal note whereof is 'Power to borrow on the security of the 
tramway revenue and borough fund and borough rate. 
The other clauses having been adjusted, the bill was then ordered to be 
reported. 


WESTON-SUPER-MARE TRAMWAYS BILL. 


The Select Committee of the House of Lords, of which Lord Brassey is 
chairman, on Tuesday considered the bill confirming a provisional order of 
the Board of Trade authorising the construction of tramways in the 
district of Weston-super-Mare. The proceedings before the House of 
Commons Committee were fully reported in The Electrician for June 29 
and July 6. 

Mr. WORSLEY TAYLOR, Q.C., for the promoters, said the order was 

for a tramway, 54 miles long, to be worked by electricity. There was no 
real question as to the preamble, the question being as to a clause for the 
benefit of the Commercial Cable Co., who had a cable which landed at 
Weston. The company paid a shilling a year for this right, and were in 
the position of any ordinary landowner. The Cable Company contended 
that as they used electricity at very low pressure, and the promotera used 
a high pressure the working of the submarine cable would be seriously 
affected, if proper precautions were not taken. But, he urged, the Cable 
Company went to Weston with a full knowledge of the possibility of 
electric tramways being introduced, and they must take the risk that this 
course involved. The Cable Company asked fora clause giving them power 
to do such work as might be necessary to prevent their being injuriously 
affected, and that the tramway promoters should reimburse them for the 
expense of this, and compensate them for any loss or damage caused to 
them. This, the promoters urged, was an attempt on the part of the 
Cable Company to reverse the whole course of legislation on this question. 
The matter was of some importance because this was the first cace of a 
tramway cou.pany seeking powers to work their system electrically where 
a submarine telegraph cable was already laid. But the principle was not 
anew one. He remembered when electric tramways were first proposed 
they were supposed to be dangerous to the rights of the Telephone Com- 
pany, who used the current at an even less pressure than the Cable 
Company. It was proposed that the Tramway Company should be com- 
pelled to use an insulated return; but it was beld that, whereas in the 
public interest the Tramway Ccmpany should be kound to take all reason- 
able precautions, the cost of such precautions should not be so great as to 
retard or prevent the development of tramways. He urged that the 
Board of Trade had made special provisions for the use of electricity which 
was for the protection of the public as well as of the Post Office. The 
whole question was thrashed out by the Telephone Company, with the 
result that to-day the company had to protect its own interests ; and he 
submitted that what was good enough for the Telephone Company was 
good enough for the Cable Company. 

At the conclusion of the promoters’ case, Mr. PEMBER, Q.C., referred to 
the vast public importance of the submarine telegraph cable, and eaid that 
great injury would be caused to the Cable Company if this proposed 
tramway was worked under the ordinary Board of Trade regulations. He 
urged that the aggressora, rather than the aggrieved, should bear the 
expense of protecting the cables. He had proposed a clause to the effect 
that the provisional order should not interfere with any rights of the Cable 
aed at common law in connection with the use of their submarine 
cable. 

Mr. JAMES SWINBURNE and Prof. W. E. AYRTON having given 
evidence in support of the petitions, 

The Committee declared thepreamble proved. They did not grant any 
protection clause to the Cable Company. 


THE DURHAM ELECTRIC POWER BILL. 


On Wednesday the bill of the County of Durham Electric Power Supply 
Co. came before the House of Lords Committee, presided over by the 
Duke of Argyle. 

Mr. BALFOUR BROWNE, Q.C., for the promoters, said the bill was 
thoroughly considered by the Committee of the other House. [See The 
Electrician for May 25.) At the present time the difficulties in the way 
of supplying electricity cheap was that it was only used for the purpose of 
lighting, во that very expensive machinery was standing still for a great 
portion of the day. Eight hours out of a hundred only were used for 
generating electricity for lighting powers, and during the remaining time 
the capital and machinery were lying idle. The object of the Durham 
Company under the bill was to generate electricity for other as well as 
for lighting purposes, and thus to make greater use of the plant. 
They would then be able to supply current at a cheap rate and make a 
profit. The bill was in practically the same form as it was in the other 
House, but some additions had been made for the protection of local 
authorities. Clause 32 would prevent the company from paying an exces- 
sive dividend, and that was for the protection of the public; and at the end 
ef ten years there was to be a revision of their charges, and if the 
Board of Trade found a reserve fund iu their hands they would reduce 
the prices. Under clause 44, if within two years of the passing of the act, 
the company had not substantially commenced the work. or if within four 
years they had not erected a generating station or stations, and were not ina 


position to supply electric current, the Board of Trade might revoke the act. 
Their limits of supply extended over 100 square miles, and they were not 
opposed by anybody in that large area except the Councils of Felling and 
Hebburn. | 

Evidence having been taken in favour of the measure, and eounsel heard 
in opposition, 

The committee decided that the bil should be allowed te proceed, 
with ап alteration in the clauses relating to Felling and Hebburn providing 
that wayleaves only be allowed. 

Yesterday the biil was ordered to be reported. 


SHANNON WATER AND ELECTRIC POWER BILL. 


In the House of Lords on Monday, on the motion of Lord Lurgan, the 
s-cond reading of this bill was, after a brief debate, agreed to. : 


EDINBURGH CORPORATION ACT. 


This act, which now awaits Royal assent, authorises the Corporation 
inter alia to supply electricity in bulk to any local authority or person 
outside the city having statutory authority to supply electri city for either 
lighting or power purposes. 0 


BROMPTON AND PICCADILLY CIROUS RAILWAY BILL. 
This bill is not to be further proceeded with this session, 


MANOHESTER CORPORATION TRAMWAYS BILL. 


The Select Committee of the House of Commons, presided over by 
Mr. Seale-Hayne, on Tuesday considered the bill promoted by Ње Corpo- 
ration of Manchester, authorising considerable extensions of the tramways 
within and without the city, to be worked together with the present lines 
by electricity on the overhead trolley system. The bill has already passed 
the House of Lords. The estimated cost of the construction of the new 
lines and of the electrical equipment of the existing and new lines is 
£1,500,000. 

Counsel for the promoters were Mr. Balfour Browne, Q.C., Mr. Lewis 
Coward and Mr. Rhodes ; and the petitioners against the bill were repre- 
sented—the British Electric Traction Co. by Mr. Worsley Taylor, Q.C., 
and Mr. Moon; and certain frontagers in Manchester by Mr. Forbes 
Lankester. 

Mr. LEWIS COWARD said the bill not only sought to construct addi- 
tional tramways in and near Manchester, but to confer powers on the 
Corporation and neighbouring authorities in respect to tramways beyond 
the city. Manchester Corporation were the owners of tramways within 
the city aggregating 58 miles of single track, which were at present under 
lease to the Manchester Carriage & Tramways Co., and worked by horae 
traction; this lease expires in April, 1901. A committee appointed by the 
Corporation had reported in favour of the Corporation working the tram- 
ways themselves, and of the adoption of electric traction. That recom- 
mendation was adopted by the City Council, and in 1897 the Corporation 
obtained from Parliament powers. The Carriage Company went to Parlia- 
ment in 1898 with a bill to enable them to introduce electric traction on 
the lines and to continue the working of their system by arrangement ` 
with the various local authorities. That bill was opposed by the 
local authorities, who preferred that the Manchester Corporation 
should work the tramways, and was rejected by Parliament. Last year 
the Corporation obtained further powers in regard to their 
tramways, including powers to work and take leases of lines outside the 
city to Failsworth, Audenshaw, Denton and Heaton Norris, and agree- 
ments were about to be signed with the Councils of Stretford, Moss 
Side and Withington. By the present bill the Corporation would 
obtain general permissive powers to enter into agreements with 
other local authorities. The Tramways committee of the Corporation 
had recommended the present application for powers to construct. 
a number of junction and extension lines—about 38 miles of single 
track. There was no doubt that these new lines were necessary to 
the provision of adequate tramway accommodation. It was the 
intention of the Corporation to adopt through routes, so that cara would 
pass right through the centre of the city. There were two petitions against 
the bill, one from frontagers, and the other from the British Electric 
Traction Co., who had powers to construct certain light railways in 
Middleton and neighbourhood, and who feared that the Corporations of 
Manchester and Middleton, if the powers of the bill were granted, would 
obtain a monopoly that would restrict the natural development of the 
company’s light railwaye. In regard to the junctions to be made with the 
light railways, the Corporation could, under the bill, only act with the 
consent of the owners of tho:e lines. 

Mr. D. BOYLE, chairman of the Manchester Tramways committee, 
gave evidence bearing out the statements of counsel. He said tbe 
consideration to Middleton for the 21 years’ lease arranged for was, tha: 
the interest and sinkiog fund on the capital involved in the construction 
of the lines would be met during the term of the lease by Manchester, 
and at the end of 21 years the tramway would become the property of 
Middleton. If Middleton desired to acquire the light railways of the 
British Electric Traction Co, they would have to buy them, whereas the 
tramways would pass to them at the end of 21 years without payment. 

Mr. F. ENTWISTLE, clerk to the Middleton Council, said, with 
regard to the objections raised by the British Electric Traction Co., the 
routes of the proposed lines were not natural extensions of their light 
railways. The tramways need not be joined with the railways, and would 
not interfere with them. In regard to the suggestion made by the com- 
pany that they were the proper people to become the lessees of the 
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Middleton tramways, his Council repudiated the idea as unwarrantable. 
His corporation had prevented, as far as possible, connection between 
these tramways and the light railways because it would enhance the 
value of the light railways in case of purchase. Middleton would rather 
deal with Manchester. They thought that the company had no right to 
say to them what they should do in tramway matters. The company 
were not ratepayers in Middleton. 

Mr. McELROY, general manager of the Tramways of the Manchester 
Corporation, said the Middleton agreenrent was on all fours with agree- 
ments under the Act of 1899, and was, he considered, only a fair one to the 
Manchester Corporation. 

The promoters case being closed, 

Mr. WORSLEY TAYLOR, Q.C., said the point raised here was im- 
portant to tramway and light railway companies, and the case was one of 
extreme hardship to the British Electric Traction Co., who had relied on the 
grant of powers made to them under the Light Railways Act eo long as they 
did their duty to the public. There could be no doubt as to the willingness 
and capacity of the company to carry out its engagements. The com- 
pany had a large capital and was paying a good dividend on their 
undertakings in various parts of the country. They were now 
constructing the 8 miles of light railway running into Mid- 
dleton, and were in a position to construct and work any 
necessary exfensions. Manchester and Middleton, knowing where the 
company’s light railways would end, had wilfully cut short their 
proposed tramways from the light railways by about the width of a street 
to prevent the value of the light railways being enhanced by a junction 
with the tramways, and so had conspired to defeat the interests of the 
public for 25 years in order that, at the end of that time, Middleton might 
not have to pay quite so much for the purchase of the company’s light 
railways. The proposals of the bill would be of advantage, not to the 
public so much as to Manchester, as it would extend the C tion's 
monopoly right out into the suburbs, and establish municipal trading 
on alargescale. He asked the Committee not to sanction this agreement 
between Manchester and Middleton, which would tie up this district 
by preventing these small links being made between the light railways 
of the company and the tramways for the next 21 yeors, irrespective of the 
necessities that might arise in that time. 

On Wednesday the committee decided that the preamble of the bill 
was proved, but postponed the consideration of clauses. 


RAILWAY COMPANIES AND ELECTRIC TRAMWAYS. 


In the House of Commons on Tuesday Mr. T. M. HEALY asked the 
President of the Board of Trade whether the Great Northern Railway Co. 
(Ireland) disputed that the construction of their electric tramway from 
Sutton to Howth was illegal; and, if it was not in accordance with the 
act, had the Board of Trade ever previously sanctioned a line made 
contrary to statutory provisions ? | 

Mr. RITCHIE said the first statement of the hon. member was correct. 
As to the second, the Board of Trade had no power either to sanction dt 
not to sanction the line. They could not determine the legal questions at 
issue. All the Board had to do was to look after matters of safety. Не 
further stated that it was not part of the functions of the Board of Trade, 
where the act of Parliament stated that the line should be laid on a level 
with the road, and when it was laid 14ft. above that level, to state whether 
the line was legal or illegal. Their functions were confined to the question 
of safety. 

Mr. HEALY stated that he would at another time ask the Attorney- 
General if he would consider whether an indictment should not be 
presented against the company in regard to the line. 


IMPERIAL TELEGRAPHS. 


In the House of Commons on Monday Sir E. SASSOON asked the 
Secretary to the Treasury if he would state the composition of the depart- 
mental committee on the system of cable telegraphs of the Empire, and the 
scope and terms of its reference. 

Mr. HANBURY replied that the terms of reference were 

“To inquire into the present system of telegraphic communication 
between different parts of the Empire, and to consider in what respects it 
requires to be supplemented, to investigate the relations between private 
cable companies and the Imperial and Colonial Governments (including 
the Government of India), the amount of control at present exer- 
cised by these Governments, and the policy which should be pursued 
by them in future, especially when new concessions are sought; to 
examine existing rates ; to report how far they are fair and reasonable, 
and if not, how any reduction can be effected." 

The Committee would consist of Lord Balfour of Burleigh, the Postmaster- 
General, the Secretary of the Treasury, the Under-Secretaries for India 
and the Colonies and two members from the Intelligence branches of the 
Admiralty and War Office. | 
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Brockie-Pell Arc Lamp (Ltd.) v. Johnson & Phillips 


Yesterday, before Mr. Justice Kekewich, in the Chancery Division, 
a motion was heard to commit defendants for alleged breach of part of 
an order made by his lordship on April 22, 1899, in the following terms:— 

It is ordered that the defendant, Walter Claude Johnson (trading as 
and sued as Johnson and Phillips), his servants, agents and workmen, be 

restrained during the continuance of letters patent No. 4,248 (1899), 
No. 15,510 (1893), No. 12,932 (1894), and No. 23,825 (1894), or any of 

them, or during any extension of the respective terms thereof, frum 

manufacturing, selling, or exposing for sale Victoria lamps, one of which 
is now in the custody of the plaintiffs, and is marked A. M. C. & Company 

& G. W., and from in any other manner infringing the said letters 

patent; but this order is not to apply to any Victorfa lampe manufactured 

or sold by the defendant and bearing serial numbers " (the numbers of 

200 of these lamps follow), 

Mr. Warrington, Q.C., and Mr. J. C. Graham appeared for plaintiffs, 
and Mr. Fletcher Moulton, Q.C., and Mr. A. J. Walters for defendants. 

Mr. WARRINGTON said the notice of motion asked that the Court 
be moved to commit defendants for breach of that order by selling certain 
lamps known by the name of “ Victoria” lamps. Theaction in which the 
order in question was made was one for infringement of certain patente, 
and restrained defendants during the continuance of plaintiffs’ letters 
patent from manufacturing, selling, or exposing for sale Victoria lampe, and 
defendants were not in any other manner to infringe the said letters patent. 
But the order was not to apply to any Victoria lamp manufactured or sold 
by defendants which bore the serial numbers mentioned in the order. The 
order then went on to state that all further proceedings be stayed except 
for carrying the order into effect. His lordship, said counsel, would see 
that the order was in two parts. It first restrained defendante from 
manufacturing or selling or expoeing for sale Victoria lampe ; and, secondly, 
it restrained defendants from infringing the plaintiffs’ letters patent. The 
present motion was not founded upon the second branch of that order but 
on the first, and if he (counsel) failed to satisfy his lordsbip that the lamps 
the defendants had been selling were within the true meaning of the order 
“ Victoria ” lamps, then except to two of the lamps, which were admittedly 
Victoria lamps, the motion would fail. On the present notice of motiva 
he asked his lordship for relief and to say that certain lamps which it was 
admitted had been sold by defendants were Victoria lamps, The notice 
referred to lampe of certain numbers. The firat two of those were 
admittedly Victoria lampe, and they were not included amongst the serial 
numbers mentioned in the order and excepted in the injunction. The 
consequence was that on those two lamps the plaintiffs were clearly entitled 
to bave &n order to commit defendants who had committed a breach of 
that order. The only answer on that pert of the case was that 
defendants had sold those two particular lamps to certain third parties 
before the date of the order, ard had re-purchased them and wid 
them again. He (counsel) submitted that that was no answer a 
defendants were restrained from selling any Victoria lamps except those 
mentioned in the order. The defendants had no right to sell these lamps 
again. Plaintiffs could not prevent third parties from selling the lamp, 
but they could prevent defendants from selling them. The order restrain- 
ing defendants from selling these lamps was absolute. Amongst the 
numbers mentioned in the notice of motion were Nos. 16,337, 16,554 and 
16,538. "That referred to lamps to which defendants bad applied the same 
serial numbers that were mentioned in the order, and had sold them. 
Plaintiffs’ case was that the defendants had made certain slight and imma- 
terial changes in those lamps for the purpose of being in a position to say 
they were not Victoria lam The changes which Sad been made were 
immaterial and trifling, which left the lamps substantially what they were 
before. The only lamp which his lordship would be troubied with was 
that numbered 16,338, which hung on a frame in the court, and it had 
been agreed between the parties that all the other lamps except the first 
two were identical with the lamp No. 16,338. No. 16, 371 aleo bore one of 
the serial numbers mentioned in the order, but those were in the ваше 
position as those he had mentioned, and were sold after the 200 lamps 
mentioned in the order had been sold. With regard to the others, 
Nos. 16,839 and 16,863 were sold toa Mr. Hawkins. 

Mr. MOULTON : We admit the sale of all these. 

Mr. WARRINGTON : Well, all your lordship will be troubled witb is 
to say whether No. 16,338 was a Victoria lamp or not. He would fret 
point out in what way 16,338 was said to differ from the Victoria lamp. 
The construction of the Victoria lamp was a3 follows: It was only neces 

for present purposes to state that it started off with a brass plate, and 
from that there was a central column of brass, which was fastened on tos 
thing which was sometimes called a U-shaped plate. On to the two 
straight uprights was fastened the top plate. Two vertical bara were 
fastened on to the top plate. Toe object of the U plate was to support that 
which regulated the rising and falling of the lever which controlled the two 
rods which lifted and depressed the upper part. The object of the lamp 
was to keep the upper and Jower carbons, so as to let the electric current 
pass and keep the sparks steady. At the hottom there was a littl 
guide lever, but the lamp would work just as well without it. It was 
of no importance as to the action of the lamp. The only other 
thing he need mention with regard to the construction of the lamp was in 
reference to the two rods which supported the globe. The globe was 
attached by a button on the rim әр і to one of the rods by a kind of hinge. 
When it was desired to get at the carbons the rim was unhooked from the 
bottom and the globe dropping on one rod could be made to swing 
out wards so as to be quite free of the two carbons. That was the Victoria 
lamp. Now, he would take his lordship to the other lamp which was said 
to differ from it. That started exactly in the same way with the plate and 
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with the central column. Then they had the same horizontal bars and the 
same upright bars up to within an inch of the plate. What defendants 
had down was this: Instead of carrying the uprights to the top they had 
substituted for them a column and fastened it on to the horizontal plate. 
It did not make the least difference mechanically which rod it was 
supported by. They had done the same thing on the other side and con- 
nected the two rods. That did not affect the construction in the least. 
If the two rods were away the action would be the same as if they were 
there. There was another difference which defendants had made in this 
part of the lamp and that was the omission of the little guide lever. 
Defendants had made other slight variations in the construction of their 
lamp which were merely colourable variations in order that they might say 
they were not selling Victoria lamps. 

Counsel then read affidavits in support of his case. 

Mr. DUGALD CLERK, in his affidavit, stated that he had carefully 
examined and compared the electric arc lamp No. 16,338, which was typical 
of all defendants’ lamps, with the Victoria arc lamp. In his opinion, the 
lamps were substantially the same. There were some trifling differences in 
the structure of the two lamps ; but they were so trifling that they could 
not be said to make Ne, 16,538 a different lamp from the Victoria lamp. 
Nr. BROCKIE stated that in his opinion the lamps were in all respects 
substantially identical. 

- Mr. WALTER then read defendants’ affidavits. 

Mr. W. CLAUDE JOHNSON said he was in a large way of 
business in the manufacture of electric arc lamps and other electrical 
appliances. For several years past he had employed a competent manager 
in his arc lamp department, who was an engineer of great experience. 
Upon the order of April, 1899, being made he gave this gentleman instruc- 
tions to carry out the order. Personally he had never designed, made or 
sold any lamp in breach of that order. To his knowledge there had been 
no evasion of the order of the Court. 

Mr. W. B. ESSON, defendants’ engineer, deposed that the order of 
April, 1899, had been carried out ; 200 lamps had since been sold, but none 
of them were Victoria lamps or infringed plaintiffs’ patent, and were not 
constructed in breach of the injunction. When the order was made he at 
once made it his business to reconstruct the arc lamps of defendants so as 
not to include the structural features alleged by plaintiffs to comprise their 
claim, and did not infringe plaintiffs’ patent. None of the features 
described and specifically claimed by the plaintiffs were included in these 
lampe. The points of difference were such as to place the lamps wholly 
outside the scope of plaintiffs’ specification. The mere repetition of 
certain of the numbers mentioned iu the order could not injuriously affect 
the plaintiffs. The Victoria lamps referred to were originally sold by 
defendants in September, 1897 and 1898. In respect of these lamps royalty 
had been paid to plaintifs under the agreement of 1699. The said lamps 
€ been returned to the defendants and re-issued in the ordinary course of 

usiness. — 

Prof. S. P. THOMPSON, in his affidavit, said he had been familiar for 
some time with the lamps manufactured by plaintiff company and by 
defendants. He had examined the Victoria lamp and the No. 16,338 and 
found two substantial and complete differences between them. Plaintiffs 
claimed infringement by defendants in the employment of a regulator 
and the focussing mechanism, and in the use of a brake wheel controlled 
by a loaded band. He had carefully examined the lamps with 
regard to these points. In the lamp 16,538 there was no use 
of a spring brake, supplementing the main brake, which there 
was in the Victoria lamp. There was a substantial difference 
between the mechanism of this lamp and that of the plaintiffs’. 
The defendants had returned to the old use of two guide-tubes, The 
particular use of a single tube was that it allowed the globe when lowered 
to swing open on ones:de. That advantage was not possessed when the two 
tubes were used.“ There was no loaded band in No. 16,553, but, instead, 
a different brake. Having examined the Brockie-Pell arc lamp, be came 
to the conelusion that defendants' lamp did not contain any of the 
combinations or detailed mechanism which the plaintiffs claimed to be 
covered by their patents, In those respecta in which 16,538 differed from 
the Victoria lamp, it differed from the admission of features of old and 
well-known matters of construction. In respect of the features which the 
lamps had in common, defendants were using nothing that was not common 
to all the world, and well known prior to 1892. | 

Evidence was then called. 

Mr. BROCKIE, cross-examined by Mr. Fletcher Moulton, said that his 
affidavitof February, 1898, wasin an action for infringement of lettera patent. 
He had applied for an interim injunction. In paragraph 4 the invention 
claimed the combination of a spring brake supplementing the main brake 
on the regulating wheel. That was one of the points in which he alleged 
that the Victoria lamp made by defendants infringed his patent. As a 
matter of fact, the lamp he complained of had no spring brake supplementing 
the main brake. The lettera patént 12,982 of 1894 were granted in respect 
of an invention of an arc lamp in which the crown plate was fixed to the 
top U-shaped piece, within which the brake and focussing wheels were 
placed, In that patent for the first time he showed this U-shaped piece 
attached to the top piece and holding the wheels. That he considered 
novel at the time. The globe gear was supported by a single tube attached at 
its upper end to the base plate. It also acted as a guide to the carbon rods. 
This last was not to be found in the lamp complainel of. The U-shaped 
frame was practically the same in both lamps. The whole of the lamp was 
quite free to the public, except the point he had mentioned. In the letters 
patent 23,825 of 1894 the claim was for controlling the great wheel or wheels 
by means of a loaded band in combination with levers. In the lamp 
he complained of the band was loaded by means of a heavy weight attached 
toit. Band brakes were common for years. The releasing of the brake 
was the main thing in the patent. 

Mr SHRIMPTON said he had negotiated the settlement of the action 
referred to. In making the settlement he intended to clear up all the 


past disputes. The payment of £1,675 was in respect of the lamps 
previously made by defendants. He had never made any attempt to 
interfere with the user by the public of lamps included in the settlement. 

Mr. MOULTON said it was claimed that defendants’ lamps did not differ 
from plaintiffs, or if they did it was in matters perfectly immaterial. He 
admitted that if defendants were repeating that which had been complained 
of he could not go back on the question of whether it was an infringement 
of the Victoria lamp. If it could be said that defendants’ lamp was 
identical with plaintiffs’, it would support plaintiffs’ case. But the moment 
he left identity his case disappeared. There was no such thing as sub- 
stantial identity in the abstract. You bad to consider what were the 
material points by which you were to judge or not judge of the identity. 
For instance, it might be eaid that defendants were not to sell lamps of a 
particular size or strength. Then if you could show that they were selling 
lamps of the size or strength the case would be proved. But here the 
action was for infringement. Under these circumstances identity was 
destroyed if once you showed that any points which were taken as material 
were points in which the lamps differed. There were differences between 
the two lamps, and he submitted the plaintiffs had not mace out a case 
to justify the granting of a committal order. | 

His LORDSHIP said. that in his opinion there was substantial identity 
between the two lamps—the Victoria lamp aud the lamp No. 16,558. The 
endeavour to distinguish them had been slight. Certain differences had 
been pointed out, but it was clear that these differences were mere 
differences in detail, and did not interfere with the real identity of the 
lamps. He had no doubt that they were adopted in order to enable 
defendants to put on the market Victoria lamps substantially like those 
mentioned in theorder. It seemed to him that plaintiffs had proved their case. 
It was useless to go through the differences in detail, because to his mind 
the evidence was overwhelming that the differences were only differences 
in detail. What he had before him in No. 16,538 was subetantially the 
Victoria lamp. He had no doubt that the defendants had been attempting 
to evade the order of the Court if possible. They had not succeeded. There 
would be an order for committal, and defendants must pay the costa. 

Mr. MOULTON asked for a stay of the order pending an appeal. 

His LORDSHIP said the order must be drawn up, but a stay would be 
granted if an immediate application were made to the Court of Appeal. 
. Mr. MOULTON said he would apply at сосе. 


— — — 


— — — a 


Attorney-General v. The National Telephone Co. (Ltd.) 


In the Queen's Bench Division on Tuesday this case came before Justices 
Darling and Kennedy. The Attorney-General, on the relation of the 
London. County Council, filed an injunction against the National Telephone 
Co. for opening and breaking up streets within the administrative county 
of London without the consent of the County Council and the licence of 
the Postmaster-General. The company contended that in what they had 
done they had been acting within their legal rights. The action was fixed 
to come on for argument, but after a brief consultation between counsel а 
settlement was arrived at. 

The Attorney-General, the Solicitor.General, and Mr. F. T. Daldy 
appeared for the Crown ; and the defendant company were represented by 
Mr. Joseph Walton, Q.C., and Mr. Roskell. 

The ATTORNEY-GENERAL said Mr. Walton had communicated with 
the Solicitor-General and himself, and they had arranged the terms of 
settlement if their lordships would allow the information to be disposed of 
in that manner. The terms were (1) a declaration (in the terins of para- 
graph 1 of the information) that the defendants were not entited to lay any 
pipes, wires, cables, or apparatus for telephonic purposes under any of the 
streets in the county of London unless by licence of the Postmaster- 
General under the Telegraph Acts, айа with the consents required by those 
acta, (2) an injunction restraining the defendant eompany, their officers, 
servants, and agents, from opening or breaking up any street or public 
road within the meaning of the Telegraph Acts, 1863 to 1899, within the 
adminstrative county of London, or апу part of such street-or public road 
for the purpose of extending the company's present system of underground 
pipes and wires, &c., without the authority of the Postmaster-General and 
the consent of the London County Council for such purposes described 
by the Telegraph Act of 1892, and (3) the defendant company to pay the 
taxed costs. | 

Mr. WALTON, Q.C , said he assented to these terms, by which they put 
an end to a long controveray on the subject, in the interest both of the 
telephone company and of the Crown. 

The Court sancticned the agreement. 


Crystal Palace District Electric Supply Co. 


Ia the Chancery Division on Saturday, Mr. Justice Kekewich heard a 
petition by shareholders for a reduction of the capital. 

Mr. WARRINGTON said the company had a fu!ly-paid up share capital 
of £28,586. It was proposed to reduce that to £2,858, a loss of 18s. per 
share. There was a loss in working of £14,885. 16s. 5d., and in depreciation 
of assets of £11,000, making £25,885. In addition there was £1,600 
appearing in the accounts of last year as preliminary expenses and losses 
on working” which had been struck out in the last accounts. The affidavits 
filed in support of the motion set forth that it was almost impossible under 
existing circumstances for the shareholders to receive interest for many 
years to come. For three years the undertaking had been carried on by 
money provided for working capital. The proposed reduction could be no 
hardship. 

Mr. REN SHAW, Q.C., said the reduction would operate unfairly on the 
shareholders. There was no sufficient evidence as to, the loss in carrying 
on the concern which would justify the reduction of capital. The affidavits 
dealt entirely with generalities, and there was no detailed statement, what- 
ever as to the loss, ö | 
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His LORDSHIP said some companies spent enormous sums in connec- 
tion with the floating of their undertaking. Here it had Leen satisfactorily 
proved that what was put in as preliminary expenses were not those at all. 
Now that a valuation had been made they knew that depreciation and 
actual loss of capital between them made up the full amount to which it 
was proposed to reduce the capital of the company, which had been valued 
as a going concern. Mr. Chapman, the only dissentient shareholder before 
the Court, held 40 shares. It was said that this interest was so small that 
it ought to be dieregarded. He was not prepared to take that view. But in 
this instance there was no doubt the proposed reduction of capital would 
get rid of the burden on the company, and might be the means of making 
it а success. He sanctioned the resolution, and Mr. Chapman's costs must 
be borne by himself and not by the company. 


Simon v. Conze. 


Mr. Justice Mathew and a special jury heard а case on Monday in which 
plaintiff sought to recover damages for an alleged breach of an agreement 
by defendant not to canvass plaintiff's customera. Defendant denied the 
breach, said he was entitled to act as he had dope, and counterclaimed for 
£50. Plaintiff, an electrical engineer, carried on business as Simon & Berry, 
in Upper Thames-street. Defendant was formerly his partner, but was now 
partner in another firm. The partnerahip between plaintiff and defendant 
existed from 1894 to 1896. About the beginning of September, 1896, 
defendant, it was alleged, went to Germany, unknown to his partner, and 
when he came back told his plans to the plaintiff, and a dissolution of 
partnership was agreed on. A dissolution agreement was duly entered 
into, reciting that £200 of defendant's share in the businesa was to remain 
on loan. Defendant was not, within the City of London or within 
2 miles thereof, for five years, to carry on a business of a like or similar 
character to that hitherto carried on between the parties, and was not to 
directly or indirectly canvass or endeavour to obtain customers from 
among the customers of the old firm of Conze & Simon, or who 
might hereafter be the customers of Simon. About six months 
afterwards, Simon took Berry into partnership, and the businesa was 
developed. Friction occurred between Simon, & Co. aud 
defendant over an agency for a German firm (Messrs. Busch & Co.) which 
was then held by Simon, Berry and Co. This agency was terminated in J uly, 
1899, and a Mr. Eich appointed. Messrs. Busch, in September, 1893, sent 
out a circular to plaintiff's customers announcing the transfer, and a 
second circular was sent out by Eich. Both these circulara, it was con- 
tended by plaintiff, were in contravention of the arrangement under which 
the partnership between Conze and Simon was dissolved. The effect of 
their publication was of a damaging character to plaintiff's business. After 
hearing the correspondence, 

His LORDSHIP suggested an arrangement should be come to. 

Mr, NEVILLE, for defendant, said other actions were pending before 
the Official Referee.  . 

Ultimately the case was settled on terms not 
discharged. 


Mercier Patents (Ltd.) v. St. Helens Cable Co. 


At Manchester County Court on Monday plaintiffs sought to recover £50 
damages from defendants for breach of contract and non delivery of certain 
electric cables. ^ 

Mr. SPENCER HOGG, for the plaintiffs, said that in November, 1899, 
defendants agreed to supply plaintiffs with two lengths of vulcanised rubber 
cable. A portion of the cable was delivered in December, but defendants 
then declined, as plaintiffs alleged, to deliver the remainder on the original 
terms, but only on condition that payment was made for the firat portion 
of the cable, and that the second portion was paid for in advance, In con- 
sequence, plaintiffs alleged they were unable to execute a contract for the 
electrie lighting of Wiastanley Colliery, Wigan. 

After plaintiffs’ case had been closed, Mr. RHODES, for defendants 
submitted that though there had been a breach of contract the damages 
sustained§were very slight. 

The JUDGE said he did not understand why the action was contested, 
and gave judgment for plaintiffs for £21 and costa. 


Re Westminster Automatic Telephone Syndicate. 


On Wednesday a petition for the winding up of this company was 
dismissed, the petitioner being ordered to pay the taxed costs, 


stated, ‘and the jury 
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The Belle Isle Cable—A correspondent of the Financial 
News, writing from St. John's, Newfoundland, as to the 
decision of the Canadian Government to lay a cable to Belle 
Isle, at the Strait of Belle Isle entrance to the Gulf of 
St. Lawrence, points out that such a line will inevitably be 
broken by icebergs in winter, and probably could not in that 
‘case be repaired until the folluwing June. As a station could 
be established on the mainland within 10 miles of the island, 
the correspondent very reasonably asks why a wireless 
telegraph service should not be established, and urges the 
necessity, in the interests of shipping, for the land telegraph 
system to be extended on both sides of the Strait, so that 
Prompt communicatioa in case of shipwreck should be avail- 
able. The wreck of the Scotsman last October, and of 
many other vessels in the neighbourhood, shows the great 
need for such telegraphic connection, 


electric tramwa 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


саан раи RED 


Barnstaple.—The Council is about to discuss the question of 
carrying out the terms of their provisional order. 


Birmingham.— The Council bave conhrmed the purchase of the 
old general hospital for the use of the electrical department for 
£23,000. 


Bradford.— An inquiry was held here on Friday into the applica- 
tion of the Council to borrow £56,000 for extension to the electricity 
works The town clerk (Mr. F. Stevens) appeared in support of the 
application, and said that since 1883 £230,880 had been borrowel 
for electricity supply. Of the present loan £5,100 was for extension 
of the buildings, and the remainder for machinery, including four 
water-tube boilers, with mechanical stokers, &:. (£8,560), 2,600 н.р. 
steam dynamo (£9,500), cooling towers, fans, pumps, and piping 
(£6,000), battery (£3,000), mains (£15,000), and meters (£4 500). 
The city electrical engineer (Mr. R. A. Chattock) gave technical 
details. There was no opposition. 


British Guiana.—There are 56) subscribers to the telephore 
system in Georgetown. The subscription is £5 per annum fir 
business premises and £2 for private hou:es. A telephone exchange 
is also established at New Amsterdam. 

Buenos Аугев. — А concession has recently been granted for a line 
of underground electric tramwaya between two railway stations in 
this city situated at the extreme points The company which has 


secured this concession has also obtained powers to construct other 


electric lines in and about the city area. There are 39 miles of 
already working. The concession above referred 
to is, it is stated, being exploited in Europe and a company is being 
formed to work it. 

Oroydon.—The Council recently advertised for tenders for the 
reconstruction of the present tramway track and the construction of 
new tramways, and the paving of the roads. The Council have 
decided not to accept any of the tenders received, but will carry out 
the work by тес labour 


Dudley—Sedgley Electric Tramway.—Trial trips have taken 
taken place on this line, and the Board of Trade inspection will 
shortly take place, 


Electric Light Notices.—Notices to local authorities of inten- 
tion to apply for provisional electric lighting orders have been given 
as under :— 

For Alnwick, Northern Counties Electricity Supply Co. and North 
British Electricity Supply Co. Both companies are to attend at the next 


Council meeting to explaia their proposals. 


For Blackwell (Notts), Shirebrook Colliery Co. 

The Beaumaris, Berkhampstead, Bishop Stortford, Blairgowrie Brig- 
house, Cannock, Carnoustie, Chichester, Сте, Cumnock (N. B.), Dorchester. 
Helensburgh, Kirriemuir, Largs, Matlock Bath, Newburgh, Newport (Dun 
dee), Pontefract, Richmond (Yorks.), St. Andrews (N. B.), Stranraer, Tewkee- 
bury, and Worsboro' local authorities have received notice from the North 
British Electricity Supply Co. 

South Lancashire Теш аа Co. are auxious to obtain powers for sup- 
plying electric current for lighting, aud they have intimated to the Ashton 
Town Council that they intend to apply for a provisional order. 

Blackburn Parliamentary committee have served notices upon the local 
authorities of Livesey, Pleasington, Rishton, Wilpshire, and Wilton ( Lancs.) 

Middlesex & Hertford Electric Lighting & Power Co. have given notice 
to the Cheshunt District Council. 

The Wycombe (Borough) Electric Light & Power Co. has served 
notice on the Chesham Council. 

The United Electric Light & Traction Co. have applied for 
Cirencester, Esher, Spalding and Yeovil, 

The Urban District Councils of Clayton-le-Moors, Harwood and Rishton 
are jointly considering an application for consent to a provisional order. 

Messrs. Crompton & Co. propose to apply for an order for Dalkeith. 

Dorchester Town Council have received notices from the North British 
Electricity Supply Co., the Urban Electric Supply Co., Edmundson’s 
Electricity Corporation, and the Bournemouth & Poole Electricity Supply 
Co., but all are to be opposed by the Council, who have resolved to retain 
electric lighting powers in their own hands, 

Mr. E. H. Shaw has given notice in regard to St. Margaret's (Dover). 

For Dunfermline, Urban Electric Supply Co. , 

Enfield. District Council have received various notices of intention to 
apply for electric lighting powers, but the Council have resolved to them- 
selves apply for an order. 

Esher and Ditton District Council have received notices from the 
Twickenham and Teddington Electric Supply Co. and the United Electric 
Light & Traction Co. 

A proposal by the Northern Counties Electricity Supply Co. to obtain 
a provisional order for Filey (Yorks.) is to be opposed by the Council. 

Although the Friern Barnet Council has resolved to apply for a pro- 
visional order, the North Metropolitan Electrical Power Distribution Co 
have also intimated their intention to apply for electric lighting powers. 

The Foots Cray (Kent) Parish Council have resolved to apply for 
& provisional order. 

The Midland Corporation for Power Distribution (Ltd.) have notified 
the Walsall Rural Council of intention to apply for electric lighting powers 
in Great Barr. The Company has also served notice on the Tettenhall nci, 


powers for 


THE ELECTRICIAN, JULY 27, 1900. 


533 


Finchley District Council will oppose a threatened application by a | requirements, With regard to assisted wiring, it was found that Е 


company for а provisional order. 

The North British Electricity Supply Co. and the United Electric Light 
& Traction Co. have served notices on the Gainsborough Council, 

The Northern Counties Electricity Supply Co. have notified the Guis- 
borough District Council of their intention to apply for electric lighting 

owers. 

ш Нат District Council have referred notices from Edmundson's Electri- 
city Corporation and the Richmond Electric Light & Power Co. to the 
Highways committee. 

Messrs. J. W. Manley & Co. will apply for a provisional order for Herne 
Bay. 

Johnstone (N.B.) Town Council have received notice from the British 
Schuckert Electric Co. 

The Electric Lighting committee of the Kingstown (Dublin) District 
Council is considering a notice to apply for a provisional order. 

Notice has been given by the North Counties Electricity Supply Co. to 
the Zoftus District Council. 

For Lyndhurst (Hants) Lyndhurst Electric Lighting & Traction Co. 

Although Malvern District Council obtained a provisional order in 1890 
nothing has yet been done to comply with its provisions, and the United 
Electric Light & Traction Co. have now notified that they intend to apply 
for an order. The matter has been referred to the Gas committee—the 
committee which has hitherto had charge of electric lighting matters. 
The Molesey (Surrey) District Council have received notice from the 

T wickenbam & Teddington Electricity Supply Co. 

Pudsey District Council intend to apply for electric lighting powers and 
to oppose the threatened application by the Northern Counties Electricity 
Supply Co. 

The Northwood Electric Light & Power Co.’s application for Rick- 
mansworth ів to be opposed by the District Council. 

Rye Town Council will oppose a proposed application for a provisional 
order. 

The Northern Counties Electricity Supply Co. have intimated to the 
Shildon (Durham) Council that they intend to apply for a provisional 
order, and the matter is under consideration by the Electric Lighting 
committee. 

Owing to the receipt of a notice the Skipton District Council have 
resolved to themselves apply for electric lighting powers. 

Stourport Council have conditionally approved the proposed application 
of the Kidderminster & Stourport Electric Tramway Co. for a provisional 
order, 

The Stratford-on-Avon Town Council have appointed a committee to 
report on a notice from a company which proposes to apply for a provisional 
order. 

Swanage District Council have referred communications from the North 
British Electricity Supply Co. and the Bournemouth & Poole Electricity 
Supply Co. to the Works committee for consideration and report. 

The County Electricity Co. has served notices on the Wanstead, Woodford, 
and Buckhurst Hill (Essex) District Councils. 

The British Electric Traction Co, will apply for electric lighting powers 
for Warwick. 

The General Purposes committee of the Worsley (Yorks.) Council are 
considering a notice of intention to apply for a provisional or der. 

Electric Light and Traction in Victoria. — The Ballarat 
Corporation have sanctioned the proposal of the British Insulated 
Wire Co. to form a local company to acquire the tramways and 
establish electricity works for supplying current for lighting, traction 
and power purposes The new company will be styled the Electric 
Supply Co. of Victoria. It is stated that similar proposals have been 
approved by the Bendigo and Eaglehawk local authorities. 

Exeter.— The Council has approved an important report from the 
Electric Lighting committee in favour of the erection of new 
electricity works in accordance with the recommendation of the 
borough electrical engineer (Mr. H. D. Munro) The scheme, 
estimated to cost £41,500, was submitted to Mr. T. P. Wilmshurst, 
of Derby, who reported favourably upon it. Particulars of the cost 
of the new station are as follows :— 

For a building to receive plant of 3,000 H.P. capacity, and 
including the supply and erection of plant of 1,500 н.р. ... £33,500 


OIL Ty ЕРТТЕР ЕН И E 8 2000 
Altering existing plant for frequency of 50 un .................. 2,500 
Moving existing machinery to new site ........................... 500 
jo ITI EN 5,050 


A lengthy report was also presented by Mr. Munro on the proposal 
to adopt a scheme of assisted wiring of consumers' premises, a pro- 
posal which the Council were recommended to endorse. The period 
for repayment of the instalments of capital cost by the consumer 
was fixed at three yeare. The chairman of the Electric Lighting 
committee (Ald. Domville) said that when the electricity works were 
taken over from the old Exeter company in 1896, they were 150 
consumers, representing the equivalent of 7, 300 8 ср. lamps. In 
1898 the numbers were 300 and 14,000 ; in 1899 there were 353 and 
18,000, and at present there were 400 consumers using 19,800 lamps. 
Those figures showed that it was absolutely necessary to provide a 
station adequate to supply the increasing demands. The demand 
for motive power was increasing as confidence in their 
methods was assured. The Council had also practically decided 
to tuke over the tramways, and they would probably extend 
the service and consider the adoption of electric traction. 
The proposed site was a convenient one, and the electrical engineer 
and the surveyor were of opinion that it was adequate for their 


гог income was to be made from domestic lighting, and it was 
esirable that small householders should be induced to take electric. 
current. The present proposal was that the occupier of the house 
should be empowered to submit three tenders for the wiring from 
tradesmen, one of which should be accepted by the Council, who 
would pay the tradesmen, and receive the amount again, with small 
interest, from the consumer, whose payments would be extended 
over three years. The committee's report and recommendations were 
adopted, 

Glasgow.—The accounts of the electricity department for the year 
ended May 31 have been issued. The revenue was £59,762. 9s., of 
which £55,470. 178, 2d. was from sale of current to private 
consumers, and £4,291. 4s. 1d. from public lighting. Last year the 
figures were £41,639. 6s. and £2,501. 18s. 7d., giving a total of 
£44,141. 4s. 7d., or an increase of £15,620. 178. 5d. for the past year. 
The total expenditure was £38,181. 6s. 10d., leaving £21,580. 15s. 2d. 
to be carried to profit and loss. Last year the expenditure was 
£31,534. 2s. 3d., the amount set apart for depreciation £7,520. 18s., 
and to profit and loss £12,607. 2s. 4d. Borrowing powers amount to 
£700,000, and £628,500 has been borrowed at 3} percent. Of. this 
amount £11,500 has been repaid, leaving the department with 
borrowing powers to the extent of £60,000. The number of units 
generated last year was 3,401,731, against 2,619,019 in the previous 
year ; the number supplied to private consumers was 2,566,016 units, 
against 1,885,902, an increase of 680,114, for public lamps 258,334, 
an increase of 30, 200. 


Hornsey (London).—Mr. Robert Hammond has been appointed 
consulting engineer to prepare and carry out an electric lighting 
scheme for this district. 

Kiel (Germany).—The municipal authorities have entered into 
an agreement with the Siemens & Halske Actien Gesellschaft of 
Berlin for the erection of electricity works. The initial generating 
plant will consist of two 400 н.р. steam dynamos with a battery 
of accumulators. | 

King's Lynn.— The accounts of the electricity department for the 
year ended March 31 show a gross profit of £1,371. 14s. as the result 
of seven months’ working, against which, however, must be set 
£1,366. 7s. 3d. for sinking fund and interest. Since the plant was 
opened in August last 126,496 units of current have been sold, 
producing an income of £2,536. 15s. 6d. Rental of meters has 
produced £31. 15s. 5d. and sale and repair of lamps £572. 9з. 7d. 
Of the income from the sale of current, £1,035. 19s. 9d. has been 
obtained from private consumers at 53d. per unit and £1,501 28. 9d. 
from public lighting. The demand for current is already far in 
excess of the capacity of the plant, but the Electric Light com- 
mittee MS shortly to be able to satisfy all demands, and applica- 


tion has been made for sanction to borrow £10,000 additional for 
extensions. 


Lancaster.—The Council on Tuesday decided to increase the 
price of electric current for private lighting in consequence of the 
increased price of coal. A report was presented by the Tramways 
committee recommending the Corporation to adopt the overhead 
trolley system on the local lines. 


Light Railways —An inquiry was held at Kingston-on-Thames 
on Monday into the application of the British Electric Traction Co. 
for an order to construct electric tramways in Kingston, Surbiton, 
Esher, and Thames Ditton. The local authorities interested, as well 
as the Surrey County Council, opposed the application, and the 
Commissioners refused to make an order. 

The Board of Trade have approved the Southend-on-Sea and 
District Light Electric Railway order. 

The promotors of the Warrington-Runcorn electric tramway have 
withdrawn their application for powers. The scheme will be 
presented in a modified form. 


London County Council.—At Tuesday's meeting electricity 
loans were made to Battersea (£14,000) and Shoreditch (£30,000). 

The Highways committee reported an offer by the British 
Westinghouse Company to sell to the Council for £900 the electric 
car shown in actual working at the recent Tramway Exhibition at 
the Agricultural Hall, London. Prof. A. B. W. Kennedy and the 
tramway manager (Mr. A. Baker) recommended that the offer be 
accepted, as the car, with some modification, would be available for 
use on the Council's lines when converted to electric traction, and 
would be useful when the specification for cars for the Council's 
electric lines was being prepared. A further offer was before the 
Council of the British Westinghouse Company to sell for £175 
the permanent way, &c., used at the exhibition in demonstrating the 
facility and efficiency of the Westinghouse system. The committee 
recommended that both offers be accepted, and this was approved. 

The Highways committee also reported on the subject of the 
further extension and doubling of track of the Council’s tramways, 
the construction of new tramways of a total length of about 
16} miles on the north side of the Thames, at an estimated cost 
of about £469,700, and for street widenings about £544,360 ; 
and on the south side of the Thames new lines about 12 mile 
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in length at a cost of about £374,500, and about £449,400 
for street widenings. It is proposed that those of the new lines 
which will be connected with the Councils (Northern) tram- 
ways (leased until Midsummer, 1910, to the North Metropolitan 
Tramways Co.), shall be constructed for horse traction, unless iu the 
meantime effect shall have been given to the provisions in the com- 
pany's lease relating to the conversion of the system to electric 
traction. The estimates provide, however, for rails of sufficient 
weight to permit of electric traction when that system is adopted on 
these tramways. An exception to this proposal is the tramway in 
the Archway-road, N., which will practically be an extension from 
the Council's tramway terminus in that road to the county boundary, 
and will probably be joined with the light railways which the 
Middlesex County Council is seeking powers to construct from: that 
point to Finchley and beyond. As the Middlesex Council proposes 
to adopt electric traction for its light railways; the committee con- 
sider it expedient that the Council's new Archway-road line should 
be constructed for a similar system of traction. Those of the new 
lines which will be connected with the London County Council 
tramways undertaking, or which, being for the present detached 
from either undertaking, could be worked by the Council indepen- 
dently of any other system of tramways, it is proposed shall be 
constructed for electric traction. The committee's report gave the 
following estimates for the electric lines :— ! 
Archway Tavern, £8,400 (current to be obtained either from the 
Islington Vestry's electricity station, or by arrangement with the Middlesex 
County Council). Harlesden to Putney Bridge (4 miles 7 fur.), £146,250. 
Urbridge- road to Shepherd’s Bush-road (& fur.), £11,250. Brook Green- 
road (5 chains), £2,000, Victoria Embankment (Blackfriars to Battersea 
Bridge, 4 miles 5 fur.), £132,000. Battersea Bridge to Putney Bridge, 
£179,000. Victoria Embankment (Westminster Bridge to Westminster 
Bridge-road, 3 fur.), £11,250.  Chelse1 Bridge to Lambeth Bridge (1 mile 
4 fur. 8 chains), £50,000. York-road to Tooting (2 miles 7 fur. 8 chains), 
£90,000. St. John's Hill to Surrey Tavern (1 mile 3 fur. 1 chain), £47,500. 
Battersea Park-road (d fur. 8:8 chains), £18,500. Camberwell Green to 
Forest Hill Station (5 miles 4 fur. 6 chains), £107,000. Goose Green to 
Peckham (1 mile 4 chains), £31,500. Southwark-street to Westminster 
Bridge (1 mile 2 fur. 7 7 chains), £45,000. JWaterloo-ro«d (1 fur. 71 chains), 
£6,500. r 
It was recommended that the Council make application to Parliament 
next session for powers to construct the lines. Consideration of the 
report was adjourned for a week. 


Manchester.—The Tramways committee have completed arrange- 
ments with all the local authorities outside Manchester. except 
Salford, for the running of electric cars through their districte. 
Negotiations are proceeding with Salford, and when these are com- 
pleted there will thus be one uniform tramway system for Manchester 
and district. Manchester will provide the cars and supplv electric 
current for all places except Salford and Stockport. The Corpor- 
ation of the latter town provides the eurrent only, and Nalford will 
furnish its own cars and current. The committee have decided on 
the form of pole for Cheetham Hill-road. The pole selected has 
been lesioned by Mr. C. H. Wordingham, city electrical engineer, is 
of mild steel, and stands 25ft. above the ground. The poles will 
be 100ft. apart, and on every second pole an arc lamp will be placed. 
The committee have also selected for trial three types of seat» for 
the сага, | 

The Watch committee have approved a report from the Fire 
Brigade sub-committee 5 that the Gamewell system of 
fire alarms be adopted in the city. It will be some time before the 
system is installed. 


Mansfleld. Mr. Robert Hammond has been appointed consult- 
ing engineer in connection with the proposal to establish electricity 
supply and refuse destructor works. 


Marylebone (London)— The question of the purchase of the 
Marylebone portion of the undertaking of the Metropolitan Electric 
Bupply Co. was again under the consideration of the Vestry last 
week. The special Electric Lighting committee submitted the report 
of three delegates appointed to confer and instruct the Vestry’s soli- 
citor in opposing the Marylebone Electric Supply Co.'s provisional 
order, which was thrown out on second reading in the House of 
Commons. It was recommended that the Vestry empower the 
committee to conclude negotiations with the Metropolitan Company 
for the transfer of its undertaking under the West London (Maryle- 
bone) electric lighting order, it being a condition of the contract 
that the figures supplied by the Metropolitan Company be verified 
by ac accountant and expert electrical engineer to be 
employed by the Vestry. Mr. W. Sutherland, who moved the 
adoption of the report, stated that upon an estimated expenditure 
of £500,000 in 1901 there would be a net profit to the municipality 
of £12,500, or a 2d. rate saved, after allowing 53 per cent. interest 
on the £500,000, and 1 per cent. sinking fund. These figures were 
based on the profits shown by the company for 1900, up to June 20. 
He contended that if they took over the concern they ought to work 
at a considerable profit at once. They had no plant to lay down, 
and what was still better, no streets to pull up. It was the most 
advisable thing to conclude the negotiations, They had got the 
eompany down to the lowest price. 'The purchase money would 


be £400,000, and this sum could be borrowed. Dr. Fletcher 
Little seconded the motion, and Mr. Stringer criticised ths 
report at considerable length, He was in favour of purchase 
if it could be done at a reasonable price. The sum they proposed to 
pay was prohibitive, and he appealed to the Vestry to pause before 
entering into it. The price they were going to pay was £916,666, or 
close upon a million of money, after making allowance for stock, 
redemptions, &c. They would be buying two sets of plant, a new 
set and an old set, which would be very little good. The station in 
Marylebone would be of very little use, it was principally used by 
the company as a distributing station, a great deal of current being 
obtained from other sources. Mr. E. Manville, the electrical expert, 
had told the old committee that the Vestry could not work the con- 
cern with the present generating station, and that thev would have 
to expend £250,000 for this purpose. Further consideration of the 
question was adjonrned. 


Mexico.— The city of Hermosillo, on the Sonora river, with a 
population of 28,000, has well-equipped electricity works and current 
is supplied for both private and public electric lighting. Eleetrie 
tramways traverse the town and extend to the adjacent mining 
districts. 

Guaymas, a port on the Gulf of California, with a population of 
about 20,000, is also well lighted electrically, and has a system of 
electric tramways. The town of Guaymas is a rapidly rising опе, 
and the harbour is one of the safest and best on the Pacific coast. 


Monmouth.—An inquiry was held here last week into the 
application of the Corporation to borrow £28,000 as a supplementary 
loan for the combined electric lighting and drainage scheme. 


. Newfoundland.—The St. John correspondent of The Times states 
that Mr. Reid has transferred his extensive electric power franchises 
to a company with a capital of $1,000,090. 


Para Rubber.—It is generally agreed that the best indiarubber 
at present on the market comes from Para, on the Amazon, collected 
from the seringneira variety of tree. Owing, however, to the 
abnormal unhealthinets of the districts in which it grows (the rabber 
gatherers perish in a very short time from fever) planters of rubber 
trees are advised by the British Consul at Bahia to turn their atten- 
tion to the culture of the mangabeira and manicoba varieties of 
rubber plants exported from Bahia. Mangabeira grows almost 10 
any soil in this State, and flourishes in quahtities in sandy districts 
where absolutely nothing else can be рое In certain zones of 
the interior, fertile in good rich, red soil, the tree b more than four 
times the quantity of milk than when growing on вату lands Bat 
notwithstanding these advantages, the manigoba tree shows advan- 
tages over all others that go to make it a commercial success. It is 
easily planted either from seed or eaplings, grows in six or b 
months in any kind of soil to a height of att, and will begin yield 
ing a considerable quantity of milk in about three years, far more in 
propor than any other rubber tree in existence. One planter at 

ahia has planted over 100,000 manicoba rubber trees, to be ultimately 
increased to 1,000,000 trees, and he expresses the full conviction that 
this industry will in a few years show extraordinary developments 


Pembroke (Dublin).—The Council have consented to the Dublin 
Corporation laying electric lighting cables through their district 
from the proposed Pigeon House Fort generating station to the city 
boundary. 


Stourbridge.—The Destractor and Electric Power committee 
unanimously recommend the Council, to retain their electric lighting 
powers, and to take immediate steps to put their provisional order 
into force. О | 


Telegraphy in Argentina. -In order to meet the deficit in the 
National Telegraph department's budget for 1901 it has been proposed 
to impose а tax of le а word en all messages passing over private 
tolegraph lines. 

Telephone Directory.—The National Telephone Cos directory 
of subscribers for 1900-1901 is issued, The great increase in the 
number of subscribers has necessitated resorting to a different shape 
for the new volume which is now made up in double columnos n! 
much larger page. Even with this change the book is very bulky. 
There are 176,000 subscribers to the company’s system. 


The Post Office and the District M г Service—The 
District Messenger Co. complain bitterly of the action of the Pos 
Office in threatening to deprive the company of their licence to cart) 
letters, which was granted by the Post Office to expire in ] f 
company allege that an attempt is being made to crush them out 0 
ская in order to support the new telephone policy of the Pot 

ffice. | 


Tourist Guide to the Continent. —This is the time when xe 
who have not already been away for a holiday are on the look 0 
for a suitable spot. "Those who find it necessary to seek other lan 
than their own cannot do better than secure a copy of the author: i 
guide to the Continent issued by the Great Eastern Railway Co, ful 
of illustrations and interesting matter relating to places ОП ^ 
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Continent served by the Great Eastern Company's system and its 
Continental ramifications. The book is published at 


Outing.—On Saturday a party of 70 of the Bolton Corporation 
Gas and Electric fitters, accompanied by the chairman and memberg 
of the electricity committee, Mr. Arthur Ellis, the borough electrical 
engineer, and Mr. R. Baker, gas and electric fittings superintendent, 
held their annual outing at Castleton. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent carly in the week.] 


" TENDERS INVITED. 


Central Electric Supply Co. invite tenders for dry back marine 
boilera with mountings, feed and drain pipes, &c. (or, alternatively, 
water-tube boilers). Specifications may fe obtained from the general 
manager (Mr. F. J. Walker) 19, Carnaby-street, Golden-square, 
London, W., and can also be seen at (but not obtained from) the 
office of Dr. Alex. B. W. Kennedy, 17, Victoria-street, London, S.W. 
Tenders to Mr. Walker by 10 алш. of Aug. 20. An advertisement 
contains additional particulars. 

Blackburn Corporation invite tenders for the supply and delivery 
of a traction switchboard. Specifications may be obtained at the 
office of the consulting engineers (Messrs. Lacey, Clirehugh & Sillar), 
2, Queen Anne’s-gate, Westminster, after 27th inst., and tenders must 
be delivered to the town clerk (Mr. Robert E. Fox), Town Hall, 
Blackburn, by Aug.6. Anadvertisement contains further information. 


Bradford Guardians invite tenders for an electric lighting installa- 
tion at their workhouse. Specification may be obtained at the 
offices of the clerk (Mr. Thos. Crowther), 22, Manor-tow, Bradford, 
after 30th inst., and further particulars are given in an advertisement, 
pier must be delivered at Mr. Crowther's office before noon of 

ug. 13. 

Bradford Corporation invite tenders for steel girder and steel 
trough rails and fish-plates. "lenders to town clerk by 28th inst. 

5 invite tenders for mechanical stokers suitable 
for Babcock boilers. Particulars may be obtained from the borough 
electrical engineer (Mr. H. F. Street), Foundry-street, Halifax. See 
advertisement. 

Halifax Corporation also invite tenders for combined steam engine 


and alternator, alternators, static transformers, induction motors, 


rotary converters, and three-phase extra high-tension switchboards. 
Tenders to town clerk by noon Aug. 6. 


The Pactfic Cable committee invite tenders on behalf of Her 
Majesty’s Government, the Governments of Canada, New South Wales, 
Victoria, New Zealand, and Queensland for the manufacture and 
Javing in the Pacific Ocean of 8,272 nautical miles of telegraph cable 
between Vancouver and Queensland. Forms of contract, &c., from 
and tenders to Mesars. Clark, Forde & Taylor, 4, Great Winchester- 
street, London, E.C., by noon 14th prox. | 

Barnes District Council invite terms from “free” wiring firms 
for wiring premises. рин to clerk to Council, High-street, 
Mortlake, S.W., before 6th prox. 

Tenders are invited for the electric lighting of the business 
резне of the Ashington Industrial Co-operative Society, at New 

irst. Particulars from secretary. ! 

Grimsby Corporation invite tenders for wiring their electricity 
works Specifications from town clerk, to whom tenders by Aug. 8. 

Dorking District Council invite offers for leasing their provisional 
order. "Tenders to clerk by Aug. 30. 

Salford Corporation invite tenders for laying cables, tramway 
feeders, and street lighting. Tenders to town clerk by Aug. 13. 

Кидбу District Council invite tenders for leasing their provisional 
electric lighting order (1898). Applications to clerk by Aug. 1. 

Stockport Tramways committee invite tenders for 20 double-deck 
tramcars with electrical equipment. Tenders to clerk by Aug. 31. 

Torquay Council require tenders for additional generating plant. 
Tenders by Aug. 6. 

The municipal authorities of Moguer (Huelva), Spain, invite 
tenders until Aug. 10 for the concession for the electric lighting of 
the town for 20 years. Tenders to el Secretario del Ayuntamiento. 

Particulars are published in the Madrid Gazette of 20th inst. of a 
royal order approving conditions for the establishment and working 
of a telephone system in the town of Ciudad Real, Spain ; 35 days 
are allowed for the presentation of tenders. The maximum time 
allowed is 20 years, and the successful tender will be that which 
stipulates the minimum time at which the property of the telephone 
service passes to the State. Е 


TENDERS REOBIVED AND ACCEPTED. 
The following tenders have been received by the Bridgwater Town 


Council for the supply and erection of electricity generating plant. 
The tendera are accepted subject to the Local Government Board 
sanctioning the necessary loan. 
Section A.— Boilers. 
Babcock & Wilcox (accepted) )))) E £2,350 1 6 
Crompton & Co. (Babcock) ..... ..................... 2,585 0 0 
Stirling Boiler Co. (watertube) . 2 ., 2,744 0 0 
Tinkers, Limited (Economic) 5567 0 0 
Section B.—Stean Dynamos. | 
C. A. Parsons & Co. (Parsons turbine) (accepted) £3,092 0 0 
Ditto (Willana)l............ 5,098 0 0 
Thames Electrical Engineering Co. (Allen) .. 3,113 0 0 
Ditto (Reavell) ..................... 2905 0 O0 
Ditto (Willans) .................. 3,185 0 0° 
General Electric Co. (Reavell engine д 2,709 15 0 
Ditto ^ (Willans ..................... : 9,944 15 0 
F. Suter & Co. (Helios Co.) (Alley & MacLellan) , 2,959 10 0 
Lancashire Dynamo Co. (Alley & MacLellan) ... 3,048 0 
Ditto (Browett) ................ . A 6088 0 0 
Ditto (Belliss) _.................. 3,308 0 0 
Thomas Parker, Limited (Willans) ) . 5565 0 0 
Brush Со. (Willansss )))) .. 3,370 10 0 
Electric Construction Co. (Reavelll) . 3.382 0 0 
Ditto (Willans) 3,590 0 0 
Ditto (Belliss) . 682 0 0 
Clayton & Co. (Clayton eee . . 3434 0 0 
Crompton & Co. (Willans) . . 2 . " 5,442 0 0 
E. Scott & Mountain (Scott . ã 5,520 0 0 
John Fowler & Co. (Reavell) ...... . . 5,557 00 
British Schuckert Co. (Browett)  .................. 5,680 0 0 
„ Mather & Platt (Willans) )) 5,585 0 O0 
Ditto (Browett) 5,645 0 0 
Ditto (Bel ‚855 0 0 
W. H. Allen, Son & Co. (Allen . 5674 0 0 
Ashton, Frost & Co. (Willanss ) : 4801 0 0 
Siemens Bros. & Co. (Willans) ) 5835 0 0 
| Section C. —Switchboard. | 
Hodgson, Wright & Со. Veritys Limited ........ ... 620 0 
(accepted) .................. £538 0! Jobn Fowler & Co. ......... £639 0 
Evered & Со. ............... 458 0 P. C. Middleton & Co. . 674 3 
Williamson & Joseph ..... 514 0 | Clayton & o . 678 5 
Lea & Warren О | Crompton & Co. | ............ 698 0 
Brook, Hirst & Co. ......... 561 0 | Vaughan & Brown ....... S 767 0 
General Electric Co 575 0 | Mechan & Son ............... 840 0 
J. D. F. Andrews & Co.. 575 0 | Siemens Bros. & Co 940 0 


Section D.— Mains. 


Western Electric Co. Siemens Bros. & Co. £10,913 4 114 


(accepted) ........ „ £8,301 19 5 | Oliver & Co 11,311 15 0 
St. Helens Cable Co. 9,379 5 8 | W. T. Henley's Tele- 
W. F. Denuis & Co. ; 2 2 graph Works Co. 11,442 0 2 
Callender's Co ...... 9,951 18 0 | British Insulated | 
J. D. F. Andrews & Wire Co, ......... 11,564 0 0 
G 10,844 19 11 P An 
Section F.— Accumulutors. ~ 
Hart Accumulator Co. (PS D RD . £1,359 
.. (аесер{е@)..................... £ 966 Chloride Electrical Storage 
uand Accumulator Co. 1,156 | Syndicate 1,402 
Tudor Accumulator Co. ... 1,265 | D.P. Battery Co 1,446 
Section G.—Crane. | 
Chatteris Engineering Co. Mather & Platt £155 0 
(accepted U U £143 10 | Carrick & Co................ 158 0 
Carrick & Ritchie 149 0] James Spencer & Co....... 160 0 


The following tenders have been received by the London County 
Council for wiring and fittings for the Fulham Fire Station :— 


Tamplin & Makovski (accepted) Barlow Bros. & Co. ... £243 0 0 
£935 4 6|F.A.Glover & Co. 260 0 0 

Concentric & General F. J. Coleby ........... 215 5 0 
Contract Co.. 245 0 0 G. E. Taylor & Co. 298. 0 0 


Beckenham Council have received tenders from the following 
firms for the “free” wiring of premises in the district: L. Tate, 
Chas. Peacock & Co., Buchanan & Curwen, Concentric & General 
Contract Co, National Electric Wiring Co., and Electric & 
General Engineering Co. The tender of Roger Dawson for wiring 
the institute at £240. 13s. 5d., that of Tamplin & Makovski for 
wiring the baths at £277. 4s., and that of Foster Bros. for theerection 
of a transformer station have been accepted. 


The London County Council has accepted the tender of Mr. T. 
Scott Anderson (£8,700) for wiring and supplying fittings, &c., for 
the electric lighting of Horton Asylum. he building work in 
connection with the Horton Asylum station for the supply of 
electricity and water is to beundertaken by the Works Department 
of the Council. | ` 


Five Belgian firms competed for the contract for the establishment 
and equipment of a municipal supply station at Jumet (Belgium). 
Tenders ranged from 223,650fr. to 518,000fr., the lowest being that 
of the Socicté Electricité et Hydraulique of Charleroi. 
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Bradford Corporation have accepted the following tenders for the 
supply of additional plant for their electrical undertaking, subject 
to the Local Government Board sanctioning the necessary loan: 
Cole, Marchent & Morley (two steam engines) ; British Westinghouse 
Company (two 1,000kw. direct-current generators) ; S. Z. de Ferranti 
(Ltd.) (switchboard); E. Newell & Co. (coal and ash conveying 
apparatus) ; Babcock & Wilcox (steam and feed piping). 


Liverpool Select Vestry have accepted the tender of Messra, Camp- 
bell & Isherwood for an Дат lighting installation (about 100 lights) 
at the parish offices, Brownlow-hill. 


APPOINTMENTS VACANT AND PILLED. 


Bolton Corporation invite applications for the post of electrical 
engineer to take charge of their electric lighting and tramway under- 
takinge. Further particulars are set out in au advertisement, and 
applications must be delivered to the town clerk (Mr. R. G. Hinnell) 
not later than 30th inst. The Corporation are offering a salary of 
£500 per annum, with annual increments of £50 to a maximum of 
£700. 

Manchester Tramways committee require an experienced  traffi 
superintendent. Applications to chairman of committee, Town 
Hall, Manchester, before 28th inst. 

An assistant is required in the engineering department of the 
Merchant Venturers Technical College, Bristol Applications to 
registrar by Aug. 13. 


Mr. Thomas Rolls, of Leicester Corporation electricity works, has 
been appointed chief generating assistant at the Poplar (London) 
electricity works. | 


Mr. S, C. Gibson, second engineer, has been appointed to the 
position of chief assistant at the Wimbledon electricity works, and 
Mr. Russell Hudson has been appointed aseistant engineer. "There 
were 47 applications for the latter position. 


Mr. L. M. Jones, B.Sc., A.R.C.Sc., science master at St. Dunstan’s 
College, Catford, has been appointed headmaster of the day school of 
the Birmingham Municipal Technical School at a salary of £300 per 
annum. 

Mr. F. G. Richardson, of Nottingham, has been appointed Super- 
intendent of postal telegraphs at Grimsby. 

Dr. R. S. Clay, late lecturer in physics at the Birkbeck Institution 
has been appointed principal of the Wandsworth Technical Institute. 


BUSINESS NOTICES. 

Increase of business has for some time past required large additions 
to the works of the Blackman Ventilating Co., at Holloway, and the 
company is now concentrating and removing its central offices to 
443, Holloway-road, London, N. The Fore-street offices will be 
retained for the London district engineering representatives, but all 
correspondence is to be sent to Holloway. 


Messrs. Geipel & Lange have been appointed sole British agents 
for the Ward Tena Electric Co., Bronxville, N.Y., U.S.A., whose 
manufactures include motor switches, circuit breakers, theatre 
dimmers, &c., &c. A large assorted stock will be kept in London. 

The Klein Engineering Co. has received an order through Me:srs. 
Dick, Kerr & Co. for the supply of condensing plant for the power 
station of the Calcutta electric tramways. The plant is designed to 
condense exhaust steam from engines of about 2,000 H. P. and consists 
of surface condenser with Edward’s air pumps and motor-driven 
circulating pumps. 


BANERUPTCIES, LIQUIDATIONS, &c. 

Paris Singer (Ltd.) is to be wound up voluntarily, and Mr. 8, H. 
Baldry, 52, Portsdown-road, London, W, is liquidator. 

A first and final dividend of 153. 54d. is payable (any day except 
Saturday) at the official receiver's office, 33, Carey-street, London, 
W.C., in the liquidation of the Chitty Dynamo & Motor Co. (Ltd.) 

The liquidator in the liquidation of the London Provincial Elec- 
trical Co, (Ltd.) has been released. 

A petition has been presented to the Court of Session, Edinburgh, 
for an order to continue the voluntary winding up of P. C. Middleton 
& Co. (Ltd.), electrical engineers, Aberdeen. 


Air Compressors and Hoists.— Messrs. Reavell & Co., 1pswich, 
have just issued a new catalogue of air compressors and hoists manu- 
factured under the firm's patents. These machines are of the high- 
speed type specially designed to work quietly at a fairly high speed 
of revolution, and to give a continuous supply of air, so as to reduce 
the size of reservoira at present used with pneumatic equipments. 
The compressors are designed for electric, belt, or steam driving. 
e list contains good illustrations of several electrically-driven 
machines. 


Feed Water Filters.— A new list is to hand describing several 
types of patent feed water filters for land and marine boilers manu- 
factured by the Rankine Patent Feed Water Filter Co., of Liverpool. 
The catalogue is fully illustrated, and contains a list of electrical 
plants which have been fitted with these filters. 


“ General Electric " Plant. — Two supplements are issued by the 
General Electric Co. to section A of their large catalogue, one dealing 
with enclosed and open type multipolar motors from З H.P. to 25 H. F., 
and the other describing reversible automatic lift controllers and 
motor-driven starters for presses, lathes, tools, &c. At a time when 
electric driving is being extensively applied to small machinery, 
lifts, &c. the particulars published will be found of service. 

Exports of Electrical Apparatus and Material —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from July 18 to 
July 24, with the ports of destination :— 

Africa —Alexandria, £52; Cape Town, £130; Durban, £261. Argen- 
tina Buenos Ayres, £3,101 (including £1,332 telegraph material) 
Australasia—Adelaide, £101; Launceston, £191; Perth, £60; Sydney, 
£354 (including £174 telegraph material). Belgium—Ostend, £3. 
Brazil Rio Janeiro, £1,512 (including £682 telegraph material). Ceylon— 
Colombo, £26. Chili-—Boca, £197 (telegraph material). CAsna—Shanghai, 
£180.  Colombia—Santos, £252.  Denmark—Copenhagen, £262 {tele 
graph wire). Francc—Calais,£15. Germany—Hamburg, £500 (telegraph 
Holland Amsterdam, £75. Hong Kong, £75 (including £51 


material). 
telegraph material. India Bombay, £45; Calcutta, £1,093 (including 
£182 telegraph wire); Madras, £17. Italy —Genoa, £21. Japan—Yokw- 


hama, £475. Nor way — Christiania, £39 (telegraph wire); Christiansaod, 
£63 (telegraph cable). Siam — Bangkok, £148. Straits Settlement —Sings- 
роге, £2,006. Sweden Stockholm, £59 (telegraph wire) Total £11,622, 
against £56,769 in the corresponding week last yeer (July 19 to 25). 


PATENT RECORD. 


— 

The following list of Applications for Patents and Specifications published 
has been compiled, for this journal by Messrs. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any arail- 
alle information in connection with Patents, Designs, and Trade Marks 
may be obtained, 


APPLICATIONS FOR PATENTS. 

Norts.—The undermentioned Applications are not open to public inspectis 
until after the acceptance of the complete Specification. The names witha 
parentheses are those of communicators of inventions, When complete speci- 
fication accompanies application, an asterisk is affixed. 

May 9, 1900. 
J.T. Pearsox. Burnley. Improvements in trolleys for elec 
trically-driven tramcars, motore, and the like. 


8,631. 


8,541. W. F. Jozs, Haminersmith. Improvements in electromagnetic 
mechanism. 

8,558. R. B. Roxsy. London. Improvement in electric incandescent 
lamps. 


8,575. F. GnEENIXG. London. The manufacture of an improved material 
for insulating electrioal conductors, waterproofing fabrics, and for 
other purposes. 

8,576. A. HEBBLETHWAITE. London. Improvements in and connected 
with electric lamps for lighting billlard tablea. 

8,584. G. Тоз, M. Тсыло, Ок FELICE, and A. Parsont. Liverpool. An 

improved system of electric traction by surface contact.“ 


8,586. C. MARTIN. London. Improved galvanic battery.“ 
May 10, 1900. ‚ 
8,610. H. Снезнівк. Birmingham. Improvements in chains for electric 


light fittings. 

W. F. Jones. London. Improvements in electrical apparatus. 

Н. W. BvrLE&, london Improvements in means for regulatiog 
pressure in electrio mains. 

W. A. Stevens and R. A. Barker. London. Improvements ia 
connection with cut-in-and-out electric switches for accumulator 
systems. 

Тнк INTERSTATE ELECTRIC Co. and J. MxLAZEA. 
ments in electric are lamps. 

8,671. E. Scholz. London. Improved construction of electric switch. 

8,678. A. U. Атсоск. London. Improvements in or relating to electrical 
signalling apparatus. 

8,082. R. W. Covaxr. London. Improvements in apparatus for 
measuring electrical resistances, and chiefly intended for testing 
the electrical resistance of rail joints in the tracks of electric 
railways. (Date applied for under Patents, &c., Act, 1885. 
sec. 103, Nov. 13, 1899, being date of application in United 


States.)* 
May 11, 1900. 
F. W. Carter. Birmingham. An apparatus for facilitating the 
photometry of arc lamps and like sources of light.* 
F. W. GoLpBy. London. Improvements in electric circuit breakers 
(A. Beyer and R. Schón-Felder, Germany.) 
M. Forkas. London. Improvements in electric switches. 
May 12, 1900. 
J. WurrcHER, А. Н. LEA, and C. Н. Warren. 
Improvements in electric switches and fuses, 
E. EvczNZ-BhRoww, Newcastle-on-Tyne. 
dynamo-electric machines, 
W. SNRLanovz. London. Improvements relating to electric cash 
regiater tills, 


8,611. 
8,642. 


8,656. 


8,668. Strand. Improve: 


8,701. 
8,719. 
8,754. 
8,779. 
8,780. 
8,781. 


Kettering. 


Improvements iu 


THE ELECTRICIAN, JULY 27, 1900. 


537 


SPECIFICATIONS PUBLISHED. 
Norz.—All Specifications can now be obtained at the uniform price of 
each. 
7,204. DARDEAN. Telegraphic telephone and like systems and automatic 
switching apparatus therefor. (Date applied for under Inter- 
8,693. ABBL. (Soc. Anon. pour la transmission de la Force par L'elec- 
tricité.) Converting transformers. 
9,882. 
cable for railway and other vehicles. 
DovuGLas. Controlling of shop window illuminating electric lamps 
10,241. Imray. (Oesterreichische Gasglühlicht and electricitüts-Gesell- 
schaft.) Electrical incandescence lamps with osmium filaments. 

11,747. BowLzv. Telephones, phonograpbs and such like apparatus. 
12,949, ANDREWS and GLass. Connection of house-service or branch 
13,136. KiNcsBURY (Western Electric Co.). Appliance for telephone pay 

stations. 

dynamo and motor electric machines. 
13,561. BARREAU. Means to be einployed in electric traction. 
system. | 
14,010. SwiNBURNE and STEARN. Means for use in the production of 
14,528. Wisk (Actiengesellschaft Electricitiitswerke vorm. O. L. Kummer & 
Co.). Insulators for the overhead conductors of electric tramway s. 


1899. 
national Convention, October 10, 1898). 
Preston and GIII. Electric lighting apparatus, especially appli- 

10,029. 

and the like. 
11,166. Marino. Electrolytes for deposit of metals. 

conductors to electric maina. 
15,194. Томкі Method of winding coils for continuous-current 
13,939. MiLxES. Electric railways and tramways on a sectional condactor 

radiation and light by electricity. 
14,4C8. HarpincHam (firm of Felten & Guillesume). Submarine cables. 


COMPANIES' MEETINGS AND REPORTS. 


Direct United States Cable Co. (Ltd.). 


The forty-sixth ordinary general meeting of this Company was held 
at Winchester House, Old Broad-street, on Tuezday, under the presidency 
of Mr. E. M. Unpgrpowy, Q.C. A 

The GENERAL MANAGER AND SECRETARY (Mr. T. Fionis) read 
the notice calling the meeting, and the minutes of the last meeting, and 
the report of the Directors was taken as read. 

The CHAIRMAN: Gentlemen, I have very few remarks to make to 
you to-day. A country is said to be happy when it has no history, 
and the same remark may be made with respect to our cables, we 
having been fortunate enough in the period under review not to have 
required any repairs, This is an extremely favourable incident to 
have to report. The revenue for the half-year under review, after 
deducting outpayments, amounted to £52,204, while the working and other 
expenses, including income-tax, absorbed £20,506, leaving a balanee 
of £31,698 as net profit, making with £6,347 brought forward from the 
previous half-year, a total of £38,045, which has been appropriated as 
follows: interim dividend of 3s. per share to March 51, £9,106. 10s, ; 
proposed final dividend of 3s. per share to June 30, together with a 
bonus of 2s, per share, £15,177. 10a. ; transferred to reserve fund account 
£10,000 ; balance proposed to be carried forward, £3,761, making together 
the figure of £38,045. The revenue shows the small improvement of £255 
as compared with that in the corresponding period of laat year. The 
working expenses in London, the details of which will be found in abstract 
“А” of the accounts, show a reduction of £305, while those at the stations, 
as shown by abstract “ B," are £88 higher, the result being а net saving 
of £217 in the ordinary working expenditure ; but the item of income 
tax, as we are all aware, has absorbed a certain additional amount of 
our profits, and the outgoings, taken on the whole, including that, show 
an increase of £95. Practically, therefore, as you will see, the 
results of the working of the past half-year are the same as 
for the corresponding period of last year. We have had, as I have 
mentioned before, no interruption to the cables, and therefore we have 
not had to draw anything from the reserve fund. This fund has been 
increased by £10,000 from the revenue account, by £6,782 interest, on 
the investments, and by £399 sundry profit and other items, bringing 
the fund up to a total of £418,875. The investments have been 
increased by £21,206, and they now amount to £401,807 at 
cost, their present market value being about £25,000 higher than 
their cost. No doub*, as you are all aware, although our securities have, 
as I think, been chosen with the greatest possible care, and have, as a 
whole, turned out to be very well selected and dealt with, as we have been 
able to deal with them, yet the profit upon them is not so large by a 
considerable sum as it was a few years ago. In point of fact, we 
know—it is a strange thing—that some of the largest differences in the 
prices of securities have been in those of the very best class. However, 
our investments still show a substantial profit, and when the present 
depressed state of things has passed over, I trust that they will show a more 
ratisfactory increase over their cost price than they do at this moment. 
The result of the whole financial year's working is a revenue of £109,004. 
Deducting the expenses, £40,923, a surplus is shown of £68,081. That has 
been paid away, as far as dividends are concerned to the amount of £42,497 ; 
there has been placed to reserve £25,000, and there is an increased 
balance in hand of £584. As far as our service is concerned, it 
has been conducted with great regularity and success. Our relations 
with our allied compenies have been exceedingly good, as is always 
the case; and all that we have to show is that we are holding our 
own, and endeavouring to hold our own, although the increase of 


cables across the Atlantic is an important matter, to which we cannot 
remain indifferent. As soon as the German cable is opened there will be 
13 cables working across the Atlantic, and when the shorter section from 
Nova Scotia to the Azores is completed, there will be practically 14 cables 
across the Atlantic. All we can do is to conduct our business in the best 
manner we can, combined with our friends, and endeavour to keep our 
positiop, as we have succeeded in doing up to the present, as sure as 
possible. With respect to relations with Germany they remain much the 
same as when I last addressed you, because, although the contract between 
the Anglo Company and the German Government is, so to speak, at an 
end, yet messages are still being transmitted over the German cable con- 
necting that country with the Atlantic cables of the Anglo Company at 
Valentia ; but of course, we cannot expect that that arrangement will 
continue indefinitely. As I have informed you before, our attention has 
been very closely directed to this matter, and we have had many interviews 
in very influential quarters; and we trust that, as far as possible, the 
interests of the pooling companies will be protected. I now move that the 
report and accounta be adopted, and the dividends as set out in the report 
be approved. 

Sir JAMES PENDER, Bart, M.P., seconded the resolution, which was 
carried unanimously without discussion. 

Mr. Charles E. Gunther and Admiral of the Fleet the Eon. Sir Henry 
Keppel, G.C.B., D.C.L, were re-elected as directora, and the auditora, 
Mezara. Deloitte, Dever, Griffiths & Co. and Messrs. J. and J. Sawyer & Co., 
were re-appointed. 

А vots of thanks to the chairman and directors terminated th? pro- 
ceedings. 


National Telephone Co. (Ltd.) 


The twenty-sixth ordinary general meeting was held at the City 
Terminus Hotel, Cannon-street, yesterday (Thursday) under the presidency 
of Mr. JAMES STAATS FORBES. 

The SECRETARY (Mr. Albert Anns) having read the notice calling the 
meeting, 

The CHAIRMAN said he bad occasion at the last meeting to regret the 
very sparse attendance of shareholdera, but he thought that the attend- 
ance on the present occasion was even more sparse. The interpretation 
which tbe directors put upon this fact was that the bulk of the proprietors 
were satisfied with the directors’ action. He might say a great deal if it 
were desirable to enter into the future or to anticipate the unknown, but 
he proposed to be very reticent on everything connected with the unknown, 
and to deal simply with what they knew—the results of the balf- year's 
working. He thought the figures spoke very intelligibly for them- 
selves, and required very little elucidation. The income had increased, 
as had also the working expenses, in rather a larger proportion, 
this being attributable to the fact that they had had one of those 
casualities incident to their business—a snowstorm which involved an 
expenditure of about £25,000. The directors bad thought it better at 
once to charge this to the half.year's revenue, a proceeding which 
would affect not what they would pay in dividend but what they would 
carry to reserve. The increase iu the income was £97,500 ; the working 
expenses had been more by £77,0C0, including the £25,000 mentioned; 
and the result was an increase of about £11,000 in the net result of the 
half-year, which would have been £36,000 but for the exceptional 
item of £25,000. The board proposed to pay the dividends as usual upon 
the first, second, and third preference shares, and a dividend of 6 per cent. 
per annum (less tax) on the ordinary shares, and they would transfer 
£55,000 to reserve. This was а lower figure than they had added to this 
fund in any half-year for some time, but the amount must be remembered 
in connection with the £25,000 of extraordinary expenses. The Post Office 
royalties for the half-year amounted to the enormous sum of 468, 557, being 
an increase of £9,472 compared wiih the amount paid in the June half of 
1899. The net income had increased by £88,000, the working expenses by 
£77,000, and the net result for the half-year was £227,262, or £11,000 
increase over June, 1899. The working expenses had gone up from 
60:22 per cent. to 64°02 per cent., of course taking in the £25,000 
of exceptional expenditure. This just about brought the percentage of 
working expenses to net income to the same average as before. 
The amount brought forward was about £2,000 less; the debenture 
and other interest bad increased by £14,913, because in the interval 
the directors had ra'sed debentures, the interest on them had been 
paid up to date, and the preference and ordinary dividend was 
larger by £5,000 because a portion of the ordinary stock tanctioned 
by the stockholders had been issued. The amount transferred to reserve 
was £55,000, or £5,000 less than they added in June 1899, and the amount 
carried forward wasabout £6,000 less In orderthat the proprietors might 
receive their profits as early as possible the present half-year was treated 
as a provisional half-year—that was to say, the accounts were not 
made up and strictly audited for more than five months, and, with the 
sanction of tbe auditors, the results for the month of June were estimated. 
This enabled the directors to meet the proprietors very early, and to 
present them on the following morning, if they approved the proposed 
dividends, with cheques for the amount due to them. He thought it 
better fo explain this, as the matter was referred to in the auditors’ 
certificate. He had received certain correspondence from à few of the 
shareholders with riference to the deduction of the income tax, 
and he would therefore remind them that at their meeting last February 
he had referred to the matter. He need not say that no board of their 
character lightly departed from ару course which they bad previously 
followed ; but they had made up their minds that they could no longer, 
consistently with their duty to the general body of shareholders, continue 
to pay income tax plus the dividend on the ordinary shares. When 
matters such as thia came prominently before them, theg had to consider 
their powers and obligations— and the directors were vested with large 
powers of discretion as to reserve funds, The diectors had come to the 
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conclusion, to get rid of the anomaly that had existed, that the ordinary 
shareholders should pay their own income tax. They had received nine 
letters from different shareholders enclosing their proxies, but attachiog to 
the lattor this instruction : ‘‘ These proxies are not to be used if the board 
insist upon deducting the income tax." Of course, the directors would not 
use these proxies on any vote that might come before the meeting; but he 
might state that, on the otber hand, they had received an enormous number 
of proxies from sbareholders who expressed no dissent from the directors' 
intentions in this matter. 

Probably the sbareholders would like to know a little as to the future. 
The directors had had numerous communications with the postal 
authorities as to the future. They had been as reasonable as they could, 
and they had been as anxious as men could be to work in harmony and 
to work loyally with the Post Office on the principle of competition. 
There had been proposals and counter-propoeals but up the present there 
was no result. The directors hoped, and they had reason to hope, that the 
competition would beconducted rationally and fairly, and they felt confidence 
in those pledges on which men of honour relied when given on authority by 
responsible politicians or officials. Mr. Hanbury was the Chairman of the 
Parliamentary Committee who sealed the company's fate—that was to say, 
who determined that there was to be competition, and that the company 
must put up with the brunt of it. Mr. Hanbury showed duriog the 
negotiations that he was a most admirable negotiator, who knew very well 
how to take care of the interests of the State, and who always showed a 
great dieposition to act on the square; and Mr. Hanbury's public 
utterances must be taken to be Mr. Hanbury's intentions. These 
were specific. On June 21, 1899, in the debate on the second readin 
of the bill which sealed the company’s fate, in the sense o 
their having to accept competition Mr. Hanbury “ frankly recognised that 
the National Telephoue Co. had done good work, and wherever it had got 
wayleaves and could give an efficieut service, serving all alike, on equal 
terms, he should be sorry to see that system discontinued. What we 
wanted in this country was & general system that would extend itself 
over the whole country. . . . He would do the National Tele- 
phone Co. the justice to say that wherever they got the opportunity 
they gave an efficient serivce— that was to say, where they had 
underground wayleave and a double circuit system. р Не was most 
anxious that they should treat the company with absolute fairness.” 
Those were words which the directors relied upon. He had some colleagues 
on the board who were quite as eminent эл Mr. Hanbury as public men, 
and they relied upon these utterances. Then, on the consideration of 
the bill - on July 24, 1899—Mr. Hanbury said: The Committee and all 
those who had looked into the matter strongly recommended that wherever 
they introduced competition they should do their best to deal equall 
between the company and the new competitor. We did not think 
the honourable and learned member would wish them to confiscate any 
of the rights of the National Telephone Co. . . He had refused to 
be a pirty to anything in the nature of confiscation.” Well, the board 
wanted fair treatment. as between tbe competitors whoever they 
were and wherever they were, and ше of courss would not 
desire to be treated other than as fairly as their competitors; 
they would shrink from conceiving it possible that any act of the 
Government would lead by any possibility to any want of recognition of 
what the company had done, of what they might have «one had they not 
been hampered —and of what they were willing to «lo to co-operate 
cordially with the Government іа making the service ns efficient as 
possible; and they would be likely to resent anything like confiscation, 
He concluded by moving:a resolution adopting the report and accounts 
and declaring the dividends recommended. 

The Right Hon. Lord HARRIS, G. C. S. I., G. C. I. E. (vice-president), 
seconded the motion. 

In reply to Mr. Lewis, 


The CHAIRMAN stated that the item in the balanoe-sheet of hess: 


amounts paid in advance for Post Office royalties, E68, 727, was the 
company's payment for Poat Office royalties for the half-year. If the 
shareholdera looked at the abstract of the accounts they would see that the 
following payments had been made by the company to the Post Office for 
royalties :—For 1894, £67,000; 1896, £74,000; 1896, £79,000; 1897, 

9,000 ; 1898, £104,000 ; 1899, £123,000 ; and as regarded the current 
year the amount, would, of course, be muoh more on the basie of the first 
half-year’s payment. "Th's was a pretty heavy sum to pay for the privilege 
of being competed with by tbe people who received the money, but that 
was the bargain. They had already peid in royalties something over 
£600,000, and they Sud have to go ón making similar payments. "They 
were pitted against a competitor who took 21 per cent. of the profits clean 
out, without doing anything for it, and who competed with them at the 
same time. 

The motion was carried unanimously, and the retiring directors and 
auditors were afterwards re-elected. 

Mr. EDWARD CHAPMAN proposed a vote of thanks to the chairman, 
directors and staff generally for their able management of the company's 
business. 

Mr. LEWIS, in seconding the motion, referred to the difficulties of con- 
ducting such a business, and remarked that it was fortunate that the 
company were served by one of the ablest boards of directors which could 
be found in the country. 

The CHAIRMAN, in reply, said such votea were not only pleasant to 
the directora and the staff, but they alao cast upon them a great responsi- 
bility. The officers of the company had very properly been included in 
the vote. He did not know how they would get on without their admirable 


general manager (Mr. W. Е. L. Gaine); and they had an equally admirable 


secretary aud an engineer of the greatest ability. "The staff, including the 
ladies, certainly deserved the thanks of the proprietors and the considerate 
treatment of their customers. 

The proceedings then terminated. 


British Thomson-Houston Co. (Ltd.). 


A meeting of this compsny was held on Monday, under the presidency of 
Mr. E. A. LAZARUS. 

The ASSISTANT SECRETARY (Mr. Alfrei Clements) having read the 
notice calling the meeting, 

The CHAIRMAN said: The books of the company were very full of 
orders and he was pleased at the basis of those ordera. Among the orders 
they had in hand might be mentioned the following: Birkenhead, 
Blackburn, Brist, City tramways, Croydon, Dublin City tramways, 
Glasgow, Hudderafield, Hull, Leeds, London United Tramways, Newcastle, 
Queenstown lighting, Sheffield, Tynemouth, Isle of Thanet, and several 
other orders of a smaller description. Satisfactory progress was being made 
with their works at Rugby. As they were beginning to pay for parts of 
these works, the directors had decided to make a call of 22. 10a, per share 
on Sept. 1, making £6 called up, and they would probably make a further 
call of £4 in two calls of £2 each at intervals of two months. There were 
two points which he would like to take that opportunity of expressing an 
opinion upon. The first was that consulting engineers would in most cases 
find it to the beat interests of their clients to endeavour to obtain standard 
plant. Of course, he knew there were cases where special plant had to be 
used, buthe thought that in the majority of cases it would be found very much 
more to the advantage of all concernei—to the manufacturer and to the 
buyer alike—if consulting engineers, instead of using any special type, 
were to adhere to the plan? of some standard manufacturers, because 
in that way they would obtain cheaper and better plant. With 
reference to the second point, it was not without some misgivings 
that they noticed the tendency of municipalities t> accept tbe 
lowest tender—a proceeding which was calculated to lead some of the 
less important firms in the trade to tender at prices and run risks out of 
proportion to the work to be done. This of course was to the advantag: 
neither of the buyer nor of the seller. They could, of course, understand 
the difficulty that municipal bodies were in when called upon to vote 
money for highly technical matters like electrical plant ; but, for all that, 
the system did not in reality make for their obtaining the best value for 
their money, because a smaller aui spent at the outset often meant a very 
much larger outlay in the long run, through the cheaper plant not being 
as efficient, and therefore costing more for maintenance and ir, As 
far as their company was concerned, they did not feel inclined to be 
much alarmed at this state of affairs, although during the past year they 
had seen several important contracts go them. The report and 
accoufity were carried unanimously, and the following dividends for 12 
months to March 31 last approved : — 4 

On the £240,000 ordinary shares fully-pail of 10 per cent.; on the 
£160,000 ordinary shares (£16,000 paid up from Aug. 15, 1899) at the rate 
of 10 per cent. 

The motion was seconded and car: ied. 

The retiring directors and auditors were afterwards re-elected. 


te 


The directors report submitted at the above meeting stated that the 
Central London Railway, the whole electrical equipment for which was 
carried out by the company, was opened on June 27. The Cork Flectric 
Tramways & Lighting Co., the complete equipment for which was ale 
carried out by the company (payment being taken in shares and deben 
tures) paid a dividend of 5 per cent. ou the ordinary shares for its first 
year's working. The royal asseut to the Chatham and District Light Rail- 
ways Bill (promoted by this company) was given in August last. A suitable 
site for the power station has been acquired, and work is progresing 
satisfactorily. In pursuance of the policy adopted by the board, the 
directors have decided to open branch offices in Newcastle and Manchester. 
The report refers to the recent litigation in which the company wa 
involved—viz., the Sprague motor suspension and Hookham meter patents 
and states that notice of appeal has been given by the plaintiffs in the 
latter case. . 

A fresh issue of 16,000 £10 ordinary thares was taken up by existing 
shareholders in August last at a premium of £2. 10a. per share, and the 
premium (£40,000) has been placed to reserve. All matters in connection 
with the old company are wound up, the final losses upon or in respect 
of contracts taken over having been determined and entirely written off 
The profits, after deducting general and technical expenses, discounts, and 
interest, amounted to 252.510 103. 1d. 


" —— — —M v — 


Rand Central Electric Works (Ltd.). 


The directors’ report for the year ended Dec. 31, 1899, states that in 
consequence of the war business aud mining work were brought to 
standstill early in October, and as the company depends for ite revenue 
upon these sources, it must be considered a favourable feature that it we 
at least able to pay its expenses during the last quarter of the year. The 
total revenue waa £50,674. 9s. 1d., compared with £43,208. 14s. 6d. in 
1898, and the working costs to £49,824. 11&, compared with £48,951. K. 
in 1898. The profit amounts to £839. 18s. 1d., of which £83. 19s. 91. ü 
carried to reserve, against a loas of £5,742. 7s. 6d. in 1898. The receipt! 
for power supplied amount to £49,640. 7e. 7d. against £42,723, 5. The 
installed power rose from 1,846 H.P. to 2,2194 H.P. On the basis of revenue 
actually earned, the amount of power per annum supplied works out at an 
average load of 1,105 n.r., which rose to 1,541 н.р. before the outbreak of 
hostilities, and after the outbreak fell away at one time to 524 H.P, As 
anticipated, a considerable improvement in the working of the шып lipe 
has been brought about. A further expenditure of £1,375. ба. 7d. was 
incurred to increase the water supply of the company. 

Under the equipment contract Meesrs. Siemens & Haleke guaranteed 
that the profits of the company should be sufficiently large to provide 
dividends of 6 per cent., 8 рег cent., and 10 per cent. per annum respec 
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tively for the years 1897, 1898, and 1899. The necessary amounts to 
provide the guaranteed dividends for 1897 and 1898 were duly paid, and 
the one now under consideration is due ; but in regard to the profits for 
1899, Messrs. Siemens & Halske claim a partial release on account of the 
hostilities in South Africa constituting a case of force majeure, Although 
the equipment contract makes no provision for a possible war, the directors 
are of opinion, after due consideration of all the vital points, that there is 
room for an amicable arrangement, which they advocate in the interest of 
the shareholders, and in this they are supported by the members of the local 
board, to whom the whole matter had been submitted. The board propose 
the following basis of adjustment in respect of the profits of 1899: The divi- 
dend guarantee to remain in force, subject to an allowance being made to 
Mesers. Siemens & Halske for the loss in receipta directly traceable to the 
war. In order to arrive at the amount of this loss it ia proposed to assume 
that the working expenses and receipts for the last three months of the 
year would, but for the war, have been the same as those for the three 
months prior to the outbreak of hoetilities—i.e., July, August, and September. 
This would show the net loss for Oot.-Dec., 1899, to be £7,571«15a. 7d., and 
the directors propose to relieve the contractors of the necessity for paying 
this amount, and ask fog the shareholders' sanction. The liability of 
Meesrs. Siemens & Halske for the year ending Dec., 1899, would thus be 
reduced to £21,872. 8a. 1d., and there would be £22,628. ба. 5d. available 
for distribution amongst the shareholdera. Subject to this recommendation 
being adopted the directors propose a dividend of 7} per cent. be declared for 
the year 1899, payable when payment by Messrs. Siemens & Halske is made. 

Mr. R. Charubin has resigned his seat on the board, and a further 
vacancy has occurred through the death of Mr. A. Barsdorf. Mr. G. von 
Chauvin has been elected a director to fill one of the vacancies, and the 
board proposes shortly to fill the other vacancy. 

An interesting and exhaustive report from Mr. G. Gorrissen, the general 
manager at Johannesburg, follows. We extract the chief points :— 

The amount of electric power distributed gradually rose, and in April we 
had the satisfaction of having to run a third engine during the night 
hours; while in August and September the maximum load rose at times to 
85 per cent. of the total capacity of the plant. Negotiations for the 
extension of old and the connection of new installations, which would well 
nigh have exhausted the full capacity of the plant at ita maximum load, 
were being carried on, when the war put a stop to all further business, 
The plant was kept running during the war in order to supply the wants 
of such of our customers as required power. Altogether the plant has 
worked very satisfactorily, the stoppages due to external influences only 
amounted to 68 hours 54 minutes for the year. In addition to the 
stoppages of 63 hours 34 minutes, the supply was also stopped for 
85,hours 55 minutes to carry out alterations and improvements. The 
most important cause was the breakdown of insulation, which includes the 
effect of light ing. | 

The maximum output for any one day occurred on Sept. 28, and 
amounted to 30,815kw. hours. We have at present in the station four 
steam engines and dynamos of a normal capacity of 700kw. Of these, one 
eogine and dynamo have to be considered entirely as reserve plant, so that 
the normal capacity of the station amounts to 5x'700—2,100kw. The 
maximum load during August and September has been about 1,800kw., 
corresponding to 86 per cent. of the normal capacity of the plant. The 
largest demand was during September. The actual output amounted to 
844,525kw. hours, or about 56 per cent. of the plant capacity. 

- Taking the equivalent horse-power value for the lighting plants 
1,846 n.r. were connected in Dec., 1898, and 2,289°5 н.р. in Dec. 1899, of 
which, However, 70 H.P. represents a temporary installation, thus showing 
an actual increase of 375:5 н.р. during the year. The principal improve- 
ment at the installations connected to the system is the erection of a 
system of automatic regulators for the larger lighting plante.  Thése 
regulators have worked very satisfactorily. | 


— ee 


City & South London Railway Co. 


The report of the directors for the half-year ended June 30 states the 
receipts from all sources for the past half-year amounted to £35,144. 18s. 2d., 
and the cost of working to £20,860. 12s. 8d., leaving a profit of 
£14,284. 5s. 6d. Inclusive of the balance forward the net revenue account 
shows a total of £18,566. 123. 2d. After making provision for debenture 
stock interest, a balance remains of £15,215. 4e. 7d., and the directors 
recommend that the full dividend of 5 per cent. per annum be paid on the 
preference stocks, 1891, and for four months on those of 1896 (the other 
two months being charged to capital as authorised), and that a dividend at 
the rate of 1} per cent. per annum be paid upon the consolidated ordinary 
stock, leaving £788. 2s. 114. to be carried forward. The number of 
passengers (exclusive of season ticket holders) carried during the half-year 
was 4,169,717 and the receipts (including season tickets were £335,608. 2з. 3d. 
For the two preceding half-years the figures were 3,442,942 and £26,749, 3s. 
and 5,540,098 and 226,197. 14s, 10d. respectively. 

The diminution in the dividend is largely attributable to the increase in 


the debenture and preference charges before the recently-opened extensions. 


have had time to develop their traffic. There has also been a considerable 
increase in the cost of coal, wages, and materials. The extensions to 
Moorgate-street and Clapham Common were opened for traffic on Feb. 26 
and June 4 respectively. The receipts have already been considerably 
augmented, and are steadily improving. The extension to Islington is being 
rapidly proceeded with, and it is hoped will be ready for opening about 
March. The Central London Railway not having yet been opened for 
public traffic, the joint subway constructed for the exchange of traffic 
between the two companies at the Bank station has not been brought into 
use. The joint subway with the Brighton Company at London Bridge is 
in course of construction. The additions and alterations at the generating 
depót are practically completed, and the further plant required for the 


Islington extension їз in hand. In preparation for the opening of this 
portion of the line 10 additional locomotives have been ordered. 

The bill promoted by the company in the present session has received 
the royal assent. The consent of the proprietors lias been obtained to an 
arrangement between the company and the Baker.street.and Waterloo 
Railway Co., who are obtaining powers to extend their line to the Elephant 
and Castle station, where it is proposed to have a subway communication 
5 the two systems which will, it is hoped, result in a large exchange 
of traffic. 

Resolutions are to be submitted to the shareholders varying the present 
agreement with the City and Brixton Company, with the view of facilitating 
the raising of the capital of the company. The offices of the company are 
to be removed to the new station buildings at Moorgate-street. 


Crompton & Co. (Ltd.). 

The report of the directors for the year ended March 31 states that the 
profit amounted to £31,526. 193. 6d. After providing for debenture 
interest, payment of interim dividend, &c., there remains a balance 
of £24,636. 148. 10d. It is proposed to set aside £2,500 as provision for 


‘doubtful debts, to place £12,000 to reserve, to pay a dividend at the rate 


of 9 per cent. per annum for the half-year, tax free, making (with the 
interim dividend paid in January last) 73 per cent. for the year, and 
to carry the balance (£5,729. 183. 11d.) forward. The reserve fund now 
atands at £25,046. 9s. 9d., and the directors propose to set aside from this 
account £5,000 as a special contingency fund, to provide for any possible 
shrinkage in value of investments, to write off £5,000 from goodwill 
account, £5,000 from the patents account, and £3,000, balance of the cust 
of establishing the electric cooking department, carrying the balance 
(£7,046. 9s. 9d.) forward. The whole of the 21,902 shares offered for 
subscription in July last year were taken up, and the premiums have been 
carried to reserve. The board have purchased an additional 104 acres 
of freehold land adjoining the site of the new works. They have con- 
siderably extended the main shop at these works, which is now being 
equipped with the necessary machinery, and have also erected a detached 
pattern store. The report states that the business of the company continues 
to progress in a most satisfactory manner, and the order book is very full. 
The Chelmsford Electric Lighting Co. have hitherto been occupying 
& portion of the old works at Chelmsford for a generating station ; a formal 
conveyance of the freehold, together with the plant and.machinery therein, 
has now been made to the company. The administration of that company 
has been re-organised during the year, and it is believed that the results 
for the current year will show considerable improvement. This under- 
taking is earniog a moderate but steadily increasing revenue, and the 
directors are of opinion that this improvement will continue. 


Dublin United Tramways Co. (1896) Ltd. 


»The directors’ report for the half-year ended June 30 states that after 
meeting debenture interest, &c., £36,039. 13s. 3d. is available for distri- 
bution, out of which dividends at the rate of 6 per cent. per annum have 
been declared on the preference, and 7 per cent. per annum (tax free) on 
the fully paid up ordinary shares (absorbing £355,255. 158. 3d.), leaving 
£785. 18s. to be carried forward. The new line via Leeson-street was 
opened to Clonskea on March 12, the new line-to'Victoria Bridge, Ring- 


send-road, on May 1, and from Victoria Bridge to Sandymount on 


4th inst. The through running of this line via Ringsend to Sandymount 
is delayed by the rebuilding of the bridge. The Southern Quay line is 
still closed owing to main drainage works. The new line from Capel- 
‘treet to Ballybough Bridge is practically completed, but is not yet opened 
for traffic. The whole of the electrical construction and equipment of the 
‘old and new lines being now within measurable distance of completion, 
the directors consider that the best and cheapest way of raising the 
necessary additional capital is by increasing the borrowing powers of the 
company. It is estimated that £200,000 will be sufficient to pay off 
the compauy's liabilities, and to complete the works in hand, but it is 
deemed advisable to obtain powers to raise £300,000 to provide funds to 
meet future developments. | 


| Globe Telegraph & Trust Co. (Ltd.). 


The report of the directors for the year ended July 18 states that the net 
revenue, after deduction of expenses, amounts to £198,420. 4s. ld. and 
makes, with £1,091. 28. 9d. brought forward, £199,511. бв. 10d. From this 
there bas been distributed £152,521. 10s. 9d. in interim dividends, leaving 
£67,189, 163. 1d. The directors recommend a final dividend for the year of 
Is. per share on the preference and of 43, 6d. per share on the ordinary 
shares, making a total dividend for the year of 6 per c»nt., less tax, upon 
the preference, and 5} per cent. net upon the ordinary shares, leaving 
£982. 14s. 11d. to be carried for ward. 

During the year the Eastern Extension Telégraph Company and the 
Commercial Cable Company have both issued new share capital, which was 
offered to the shareholders of those companies pro rata to their holdings, 
the former at £13 per share and the latter at par. The full number of 
shar es tbus offered has, in each case, been taken up by the Globe Company 
the cost being met by the sale of other securities. 


British Electric Transformer Manufacturing Co. (Ltd.). 


The report of the directors for the year ended June 30 states that the 
business done by the company during the year has been very satisfact ry. 
The accounts ehow that after paying all manufacturing costs and expenses 
of administration, and providing for repairs and depreciation, there remains 
£6,184. 8s. 9d., which, with the sum brought forward gives an available 
balance of £6,421. 17s. 10d. The directors recommend a dividend at the 
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rate of 10 per cent. per annum (one-half was paid as an irterim dividend 
in February) and a bonus of 24 per cent, for the half-year, absorbing 
£2,119. 123. Ба. £2,500 is put to reserve, and £1,802. 5s. 5d. carried 
forward. ‘The lease of the present works expires next year, and the board 
will erect and equip new works near London, without increasing the present 
eapital of the company. The business continues to show steady progress. 
The authorised capital of the Company is £50,000, with £40,000 fully 
subscribed. 


Edison & Swan United Electric Light Co. (Ltd.). 


The seventeenth annual report for the year ended June 39 states that 
the profit amounted to £43,388. 1s. 51. After providing for debenture 
interest, there remains £29,208. 119. 11d. available for distribution. An 
interim dividend at the rate of 6 per cent. per aunum having already been 
paid in respect of the half-year ended December, 1899, a further payment, 
at the rate of 6 per cent. per annum, for the second half is recommended, 
making the dividend for the book year 6 per cent. per annum, the balance 
(£6,199. 18s. 5d.) being carried forward. The issue of the £100,000 
5 per cent. Second Debenture stock was duly made and fully subscribed. 
A quotation has been granted by the Stock Exchange. The retiring direc- 
tors (Mr. J. Staats Forbes and the Earl of Lichfield) offer themselves for 
re-election. 


ALUMINIUM CO. (LTD.)— The directors’ report for the nine months 
ended March 31, states that the profit for the period was £19,684. 
ls. 2d. After deducting debenture interest and other charges, the 
net profit is £13,508. 1s. 3d., which, with £5,501. 108. 11d. from last 
account, makes an available balance of £19,009. 12s. 2d. A dividend at 
the rate of 15 per cent. per annum for the period is recommended, and 
the balance (£11,697. 2s. 2d.) is to be carried forward. The directora state 
that they have carefully considered proposals for the amalgamation of the 
company with the Castner-Kellner Alkali Co., the purchasers of the Castner 
patents for the manufacture of caustic soda and bleaching powder by 
electrolysis, and a provisional agreement has been entered into for the 
tale of all the property of the company, excepting the shares of the Castner- 
Kellner Company held by the Aluminium Company. If this agreement is 
approved the holder of each Aluminium share will receive three shares of 
the Castner-Kellner Company with right to participate in the dividends 
cf the latter company from March 31 last. Mr. G. H. Clarkson, who has 
resigned the office of secretary, which he had held since the formation of 
the company, has been elected a director in place of the late Mr. H. Y. 
Castner. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


ELECTROMOTION CORPORATION (LTD.) — This company was registered 
on July 19, with a capital of £50,000 in £1 sbares, to acquire a concession 
for supplying electricity for light, power or other purposes, to Nova 
Friburgo, Rio de Jaueiro, Brazil, and to carry on the business of elec- 
tricians, electrical and mechanical engineers, suppliers of electricity, &c. 


CITY NOTES. 


ecu brum 


MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 274. per oz. (July 26). Consols (2$ per cent.) 978 —974 for money, 
976—971 for account; 23 per cent. 97—974 (July 26). Stock Exchange 
Settling Day : Consola; Aug. 2; Stocks and Shares Continuation Days, 
Aug. 15 and 28; Ticket Day, Aug. 14; Pay Days, July 27 aud Aug. 15; 
Mining Share Carry-over Days, Aug. 11 and 27. 


ALDERLEY AND WILMSLOW ELECTRIC SUPPLY (LTD.).—At the 
annual meeting, held last week, the chairman (Mr. F. E. Gripper) said 
the works were opened in October, 1859, and the capital expenditure had 
been £16,074. The number of lamps connected at that time was 438 
8 c.p., and at theend of December 1,225. It was expected that by the end 
of 1900 3,000 lamps would be connected. The free " wiring aystem had 
been adopted, and seemed likely to become general in the district. Penny- 
in-the-slot meters were supplied to the company’s customers. Negotiations 
were proceeding with the Wilmslow Council for the supply of current for 
lighting that district. 

BLACKHEATH & GREENWICH ELECTRIC LIGHT CO. (LTD.)—Applica- 
tions have been invited during the week for an issue of £100,000 (part of an 
authorised issue of £120,000): 43 per cent. first mortgage debenture stock. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—The directors have 
declared an interim dividend to June 30 at the rate of 74 per cent. per 
annum (payable August 4) against 7 per cent. for the corresponding 
period last year. The total receipts for the half-year were £74,991, 
against £72,396. The number of passengera carried was 12,061,613, 
against 11,403,683. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.) — At the general 
meeting, held on Wednesday, Mr. R. M. Horne-Payne said the company 
was in a prosperous condition. The net earnings, which were £33,238 for 
1898-99, amounted to £40,512 for the last financial year. The growth 
of the business in the lighting department had been large, and the power 
supply department had been put into a better condition, and was being 
worked profitably. The proceeds of a recent issue of shares would 
be applied in providiug a further unit of plant at Victoria, further boiler 
power in Vancouver, and to the purchase of additional rolling stock in both 
places in order to enable the company to meet the winter demand. A 
tinal dividend on the ordinary shares of 2 per cent., making 4 per cent. for 
the year, was approved, 


THE ELECTRICIAN, JULY 27, 1900. 


BRITISH INSULATED WIRE CO. (LTD.)—The directors have declared 
an interim dividend at the rate of 10 per cent. per annum for the ball. 
year ended Juue 30. 


CHARING CROSS & STRAND ELECTRICITY SUPPLY CQRPORATION 
(LTD.)—The directors have, after providing ror debenture and other 
interest and dividend on preference shares, declared an interim dividend at 
the rate of 8} per cent. per annum for the balf. year ended June 30, and 
carry forward £10,508. The interim dividend for the corresponding 
period of 1899 was at the rate of 8 per cent. per annum, with a carry- 
forward of £8,300. The lamps connected during the past half-year have 
amounted to the equivalent of 24,242 8 с.р. 


CONSOLIDATED TELEPHONE CONSTRUCTION & MANUFACTURING 
CO. (LTD.)—Col. G. Gouraud announces his intention of offering himself 
at the forthcoming meeting of shareholders for election as a member of 
the board. Col. Gouraud was a director of the company in the early days, 
representing Mr. Edison's interests. 


COUNTY OF LONDON & BRUSH PROVINCIAL ELECTRIC LIGHTING CO. 
(LTD.)—An interim dividend on the preference shares has been declared at 
the rate of 6 per cent. per annum, less tax, for the half-year ended June 30, 
and an interim dividend on the ordinary shares for the same period at the 
rate of 4 per cent. per annum, less tax, both payable on Aug. 15. The 
company has just made an issue of £100,000 43 per cent. debenture 
stock at £108. The transfer books and register of members will be 
closed from Aug. 6 to 15 inclusive, preparatory to the payment of aa 
interim dividend on the preference and ordinary shares for the half- 
year ended June 30. 


DUDLEY. STOURBRIDGE & DISTRICT ELECTRIC TRACTION CO. (LTD.) 
— Applications are invited until 4 p.m. this day (Friday) for a balance issue 
of 19,370 5 per cent. Cumulative preference shares of £5 each in this com- 
pany at par. The issue is made by the Electric & General Investment 
Co. (Ltd.) on behalf of the British Electric Traction Co. (Ltd.), who guaran- 
tee the issue, and are themselves holders of 19,707 ordinary shares in the 
Dudley Company, which has a total authorised share capital of £200,000. 
The Dudley Company was formed iu 1880, and owns tramways from 
Dudley to Stourbridge, 54 miles in length, recently converted to electric 
traction on the overhead trolley svatem. In addition, the British Electric 
Traction Co. has agreed to transfer to the Dudley Company certain orders 
for new lines, which will bring the approximate length of the Dudley 
Company's tramways and light railways to 17 miles of the uniform gauge, 
3ft. 6in., the whole to be worked by electricity, and to form a continuous 
service. The Dudley Company will further have running powers over the 
extensive system of the British Electric Traction Co. in. the surrounding 
districts. The various tramways and light railways controlled by the 
Dudley Company are owned in perpetuity, subject to the rights of the local 
authorities to purchase the undertakings. The prospectus, which will be 
found set out on another page, gives further particulars of the properties 
and rights owned by the companv, whoee existing lines for the year 1899 
yielded a net profit of £4,509. The adoption of electric traction has led 
to а large increase in the number of passengers carried aud the receipts 
therefrom, and it is anticipated that the complete system of 17 miles will 
be working before the year 1901. А coloured map, showing the existing 
lines and their extensions, new lines, and the linea over which the company 
has running powers, accompanies the prospectus. 


DUNDEE & DISTRICT TRAMWAY CO. (LTD)—The company i 
applying to the Court of Session, Edinburgb, for sanction to alter their 
articles of association so as to employ electric traction on their lines. 


ELECTRIC TRACTION IN AUSTRALIA.—It is announced that a strong 
ayndicate of financiers has been formed for the purpose of dealing with the 
Adelaide clectric tramway concession lately obtained by Mr. W. Gentry 
Bingham from ths Corporation of Adelaide. The necessary capital of 
over £1,000,000 is said to have бесп guaranteed.” 


ELMORE’S TRUST (LTD.)—A meeting of debenture holders will be held 
at the Cannon-street Hotel, London, EC., on Aug. 3 to consider resolutions 
sanctioning and confirming a compromise of the rights of the holders of the 
debenture stock. 


GREAT NORTHERN & CITY RAILWAY O0.—The report of the 
directors states that satisfactory progress has been made with the driving 
of the tunnels during the past half-year, and the speed of construction will 
soon be greatly accelerated hy the erection of four additional shields, two 
of which will drive southward from Drayton Park, and two southward from 
Old-street. 


LIVERPOOL OVBRHEAD RAILWAY CO.—The accounts for the past 
half-year show an available balance of £14,202, and the directors recom- 
mend payment of a dividend at the rate of 5 per cent. per annum on the 
preference and 3 per cent. (against 2) per cent. for the corresponding 
period last year) on the ordinary shares. The balance forward із £4,452 
against £4,320. 


METROPOLITAW RAILWAY 00.—In the directors’ report for the half- 
year ended June 30 it is stated that in view of the importance to the 
Metropolitan and District Railway companies of adopting ele:tnicily 
as a motive power, a committee consisting of three members from esca 
of the boards of the companies has been appointed to consider the question 
of applying electric traction to the working of the Inner Circle, and 
it has been agreed between the companies to invite eminent electric 
traction firms to submit plans and specifications, with detailed estimates 
and tendera for the necessary installation. 


NOTTING HILL ELECTRIC LIGHTING Co. LTD.) Ап extraordinary 
general meeting will be held at Winchester House, London, E.C., on Aug. 1 
to consider resolutions authorising the increase of the capital of 
company to £200,000. 
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WATERLOO AND CITY RAILWAY CO.—The directors recommend a 
dividend on the ordinary stock at the rate of 5 per cent. per annum for 


the half-year to June 30. 


WESTERN UNION TELEGRAPH CO. — This company have issued their 
report for the quarter ended June 30, 1900. The following statement, 
dated June 13, shows the condition of the company at the close of the 


quarter ended March 31, 1900 : — 


STOCK EXCHANGE NOTICES.—Aug. 1 has been appointed a special 
settling day in the further issue of 29,437 ordinary £5 (£2. 10s. paid) 
shares (Nos 80,001 to 109,437) of the Westminster Electric Supply Cor- 
poration (Ltd.) These securities bave also been ordered to be quoted in 
the official list. 


ELECTRIO ОО TRANWAT AND RAILWAY TRAPFIO RECEIPTS. 


Surplus Jan. 1, 1900, as per last quarterly report .. $8,430,753 61 ! ТИШ R 
Net revenues, quarter ended March 31,1900 . .... 1,518,384 05 vids | Wek | B | me | No| 209800418, 
—— : ended [ or Deo. weeks Amount IIC. 
From which deducting f 39749137 66 ССС ы 
m whic ucting for— | | 
Dividend of 1 t. paid April 1900 ' £ | £ | ; £ £. 
1 on 8 91224120 . Bi Tramways. July 21 4, 711 320 2 9,387 + 439 
Sinking funds. . . ͥ 9,797 00 Варо ey e "om ^m 1,321 |+ 382 16, zn + 2,554 
1,150,913 40 595180 n p » 2r 491 + 80 { 3,241 — 93 
—— E re ... ‘ wee | eee EET eee mr 
Left a surplus April 1, 1900, of . . . . . . . .. . . . . $8,298,024 26 | Bradford Corporation... , 22 b3b|r 95 16, 7,950 + 1,625 
hb net revenues y 430, „Brisbane Trams өөө, June 2. 1,789 |+ 431 22 40,745 сии 
based upon nearly completed returns for April, сваю тешле July 2 2505 - 72 3. 10,431 + е 1 
partial returns for May, and estimating the business Pa A р Sierano pins 20 165 | + s 25 pe + 1553 
for June will be about ....... 5 . 5. eee. 21, 700, 000 00 City & Sou ndon Ry. E vuly Lair 547 5 4, Td 
P Cork Elec. Trams qo» 19 489 - 12 29 11,089 + 1,194 
m $9,958,224 26 Dover t Nen ..-. o» 21 285 + 51 16 5,425 + 510 
From which appropriating for— iss | m NET di 
Interest on bonds. РТА e. 220,000 00 Р т оаа $ sen t 287 4 px M Eo 
$9,773,224 26 Glasgow Corporation. „ 21 7,825 + 47 T 
е , TT à 2 359 
It requires for a dividend of 1} per cent. on capital Hull Corporation ...... » 21, 1,378 H 524, ` 25 4,017 t 2, 
stock issued, abouu . . . . . . 1,216,996 25 rii sen 5 n 14 1251 1 + 192 8 205, io E 
Deducting which leaves в surplus, after paying divi- “Sheffield Tram: „ 22 4450 +1088 99 60,510 +20432 
))... Giu зу $8,556,228 01 | eee Tram... H | » 2 
In view of the preceding statements, the committee recommend that a чё eom M RN BE 
dividend of 1} per cent. on the capital stock of the company be declared 
payable on and after the 16th inst. * Partly electrical. 
ELECTRICAL COMPANIES’ SHARE LIST. 
Parr AMOUxT | Last Price RATE PER Bunnies Dons 
Ё МАМИ. "n ? as Parot, Wednesday. Onur. Dıv Don. Do W 
AMOUNT. 8 s мам N tri | July 25. | Yuri id 1 J or 35. 
таша нв. 8 8. d. Highest | Lowest 
8110,900 100 4 * African Direct Telegraph 4% Mort. ре төй.) ... 99 103 99 103 8 17 8 | January and July... . iss ove 
25, 10 es Anason Telegraphen. о0о 002000 020006 а көе оо» eee 8 eee eee June and De eee 0 
8110, 700 100 Hia Do. B per t. Debenturos 005000: 500000 6900000509 85 90 90 b 11 1 osre өө 
£322,7 Btock 1 Anglo-Am са0........... —— (— Medi dre ie 5? 83 20 32 519 9 | Feb., May, Aug., Nov. M m 
69,088,640 | Stock 80/0 Preferred ie —— N git 114 113 118 1 8 1 30 s 113 1j 
23,068,6 Stock 27/0 Do. De ferred *€0920909*00000-0900 $-00000-005009*2079 90% 11 12} 172 121 11 0 5 Г 9 12 11; 
$i $100 at Commercial Cable Capital Stook ................. OI 165 176 165 175 411 5 | Jan., Apr., July, Oot. 160 ies 
81,589,496 | Stock 4% |e 4 per Cent. Debenture BI 8 e 10 103 101 103 817 0 , 10.1 1011 
16,000 10 6/0 Cube Submarine Ordinary _.,..........,.......... ids б 7 B 7] |10 0 0 February and August i 
6,000 10 10/0 Do. Preference 10 ber Oen; uses ss 1 16 1 16} 618 , - e 
12,981 б 2/0 | Direct Spanish Ordinary . . . ... 4 6 4 5 4 0 0 | April'and October... ou ss 
6,000 5 5/0 Do, 10 per Cont. Cumulative Preference .....| 9 10 9 10 5 0 0 i es. 
,000 50 447, Do. 44 per Cent. Debentures ........................ 100% 108% 100% 104% 467 January and. July... eee - 
60,710 20 8/0 | Direct United States Cable . . .. . . . . . .. 4e . 111 12 ll 12 5 16 8 Jan., Apr., July, Oot. 2 КЕ 
£111,000 100 a Direct West India Cable 44% Beg. Deb. (red.) . 99 102 9) 103 4 8 0 | June and December ... а des 
000,000 | Stock b Eastern Ordinary ...... ......... 0 eee ео... 148 153. 148 153 4 12 5 | Jan., Apr., July, Oct. 161 150} 
81,826,888 | Stock 17/6 Do. Zi per Cent. Preference Stock . . . 9 9? 96 9) 810 8 98 96 
1,483, Btock 4% |+ Do.  4perCent. Mort. Deb. Stock (red.) lt 116 111 116 3 9 0 | May and November. 112} aH 
360,000 10 2/6 Bastor r ede eee ier dea som 14 161 14 15 413 4 | Jan., Apr., July, Oct. 155 14] 
,000 | Stock 4% Do. 4 per Oeut. Debenture Btook f vue Tm 112 117 112 117 8 9 2 February and August ave aus 
,000 100 4% |*Eastern my 8. African 4% Mort. Deb., 100 103 100 103 318 5 | February and August ees ese 
,000 2$ 4% Do. 4рег Cent. Mauritius Sab. bete ei) 109% 1037 109% 103% 8 17 8 | May and November... к coo 
180,227. 10 2/6 | Globe Telegraph and Trust . . PIS lanes 1 11 14 1H 4 9 4 |Jan., Apr., July, Oot. 113 is 
190,043 10 8/0 Do. 6 per Cent. Рге!егепое..........................| 16 15 15 15$ 3 18 8 15 15; 
150,000 10 5/0 | Groat Northern of Copenhagen .........-« ................ $1 31 1 зз 3 15 9 | January aud July. 3 3 ER 
891 100 44% | Halifax & Bermuda Cable 4j Ist Mort. Dab. (гей). „| 93 101 93 101 4 9 1 | June and December ... iu Pn 
17 25 $7/6 |Indo-European ................... ee .. . . . . . . . . . o- 52 66 82 66 4 9 3 | May and November Ч 
100, 000 100 6% London Platino-Brasilian 6 per Gent. Debs., 1904 .. 105 108 105 108 511 7 | March and September 107 - 
£100,000 100 4% | Pacific & European Tel. 47 Guar. Debs. (red.) 100 103 100 103 817 9 | Juneand OQ AN: ii - er 
рн 8 NCC AAA de беваи навана, esses 71 81 71 8 414 1 | April and Ootober...... 75 72 
" £100 Cert.| 6% | Submarine Cables zeus 12285 e J 128 13) 125 130 4 12 10 ese m 
15,609 10 2 | West African Telegraph ена саасан: % 3 9b 8 4 9 3 | December and Jul ФИ КИ 
4171, 100 100 5x Do. брег Cent. Debentures (red.) 97 100 93 101 5 0 4 | Marchand Septem 9°} 91 
30,008 2t P Wen Coast of Amerioa . V i 1 1 ses s bx 
4160, 000 100 4% |* Do. 4 per Сеш. Debentures vss 2 .| 99 103 99 102 313 7 | January and July. ... . - 
99,831 10 J|) | West India and Panama .. . . e { s May and Novem sis 
84,563 10 6/0 Do. 6 per Cent. lst Preference ...... sesse al 71 63 7 8 0 0 » 55 vi 588 
4,069 10 6/0 Do. брег Cent. 3nd Preferenoe . ns, 6 7 7 81t 6 s 
£80,000 100 5 * Do.  BperOent.Debentures ....................... 103 105 103 10} 413 6 Janhary and July Y г са 
£389,731 | Stock 4 Western & Brasilian 4 per Cent. Debenture Stock » 4 15 8 June and December...| ... s 
207,990 10 30 | Western grind go (late Brazilian Submarine) ...... 14) 15 143 15 4111) | Mar., June, Oot., Deo. xs oe 
875,000 100 5x Do. t. Debs. (2nd Series, 1906) ...... 103 106 lo3 106 411 4 June and December..|  .. ies 
TELEPHONES. 
44, £5 8 0 Ohili T 1 h fall id %%. eee 2 8 2 8 4 8 9 A 0000000000900 900 0 ooo 
424,850 10/0 11 eee eee and Manfg. . ere у TJ i i m i eee J uly %% 00000 000000 00000020: өзө | ove 
2 І NX Monte Video Telephone ordinary aves РОИ ИИИ } 1 | 1 ; p 0 November ........... А sae 
490,000 5 | We | National’ o see —— 3 5 4j 58 | 517 1 | Februuryand August 5, 11 
15,000 10 6/0 Do. брег Gent. Oumulative let Preference . 18 15 13 15 459 20 " © vs 
15,000 10 6/0 Do. брег Cent. Cumulative 2nd Proference ... 12 14 12 14 4 5 9 m 55 š > 
250,000 5 3/6 Do. ð per Oent. Non-Oumulative 3rd PD 5 5} 5 5] 415 3 m ә . 
2,000,000 | Stock 555 * Do. Dobent ure Stook 8j per Cent. el) - 97 100 97 100 3 10 0 ! June and December... 93} 97 
171,504 1 a 0 8 Oriental seso96*00c0000009*2000 0*209009*0000999099 08-60000 зева [EMTIIIEIM i 54 i 1 4 8 11 ADM and October [IIPIII eee eee 
58,000 5 4/6 United River Plato .. eee e eee e Р 4; 41 51 6 13 4 | July . . . . e eee 16 өөө 
16,689 5 3/6 Do. 5% Cumulative Preference... sne 5 54 5 5$ 41011 | Juneand December .. "m ove 
£179,947 | Stock 5% |° Do. Брег Cent. Debenture Stook ауе „ө! 104 107 | 104 107 413 6 ii " | -— eee 
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Ракакнт | Amounr | Lasr | PREVIOUS Ж Ргісе RATE РЕВ | Buarxzss Рохи 
AMOUNT. or | Drv- NAME. Wxxx's Prior, Wednesday, Окхт. Drvrpzxp Dun. Юсвімо Werx 
SHARE. | DEND. | Jury 18, July 25. YIRLDED. | Expo Jury 25. 
чаж Б * — а. — — ͤ— —h. — — — ~ —— — — | — — — ä6—ä— ͤ —— — — 322 
ELECTRICITY SUPPLY COMPANIES. | 4 s. à. | Highest | Lowest 
100,000 1 - Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord, (fully pd.) i 1 РА ө ape — 
£6,000 10 10/0 Bournemouth and Poole Elec. Supply Ord. ............. 11 124 11 12 3811 3 ә oe тё 
6,000 10 4/6 Do. 4% per Cent. Cumulative Bret | a d 10 1 4 110 | ‘aa TES 10} 
19,661 5 3/6 | Brompton & еч Electricity Supply one. 7 8 un. 8 815 0 | ove - - 
112,000 5 3/6 Do. 7 per Cent. Preference .............. — ^ 9 | 8 9 313 8 | Marchand September — 
20,000 5 we Calcutta Elec. Supply Ordinar ry (fally paid) dene 6 61 6 6 — | (9e Os 62, 
50,000 5 5/0 | Charing Cross & Strand Electricity Bupply Оор... 9 10% 9) 10 4 5 9 | February and August өзө on 
20,000 5 2/3 Do. 4% per Cent. Preference ..........«« . 6 6j i$ | 918.8 | » Б — 
34,000 5 2/6 | Chelsea Electricity Supply Ordinary . өө = 6 7 64 Tk 4 0 0 — воб 6 " 
:6150,000 | Stock 44% Do. 4% per Cent. Debenture Stock (red.) seein 107 110 107 110 4 1 8 | Juneand December. T - 
81,200,000 | $1,000 5% | Chicago Edison lstMort.5% 30 yr. Gold Bonds (red.) . 100 110 | 100 110 | 41011 | April and October. — — 
70,579 10 8/0 | eret London Electric ‘Lightin ng Ord. ........ 00499900999 8 9 8 9 4 811 | February and August | * - 
40,000 10 6% | 6 per Cent. Cumulative Pref. . НЕ 12 18 12 13 412 4 | January and July...... - А 
£400,000 | Stock 5% Do. 5 per Cent. Debenture Stock (red. га d MM 127 122 127 818 11 | June and Decem * Ў 
40,000 10 8/0 | County of London and Brush Prov. Ordinary. 8 9 8 1 4 3 on | àe МА 
20,000 10 6/0 Do. s per Cent. Cumulative Preference 11 12{ 11 12 416 0 | Marchand September | А 
£200,000 | Stock 44% Do. 47 Deb. Stock Certe. (all pd. (red.) e 107 110 108 111 113 өгө 109 sta 
5,000 5 10% Kensington and Knightsbrid sary 4| 13$ 13 А 13 416 өөө oe ede 
10,000 5 6% Do. 6 per Cent. lst Preference езда 61 7 6 7 4 2 7 | January and July. а vie 
110,000 3 — London Electric Supply Ordinary ———— 1 1 1 1 — - | өөө кк 
49,840 5 3/0 Do, r per Cent. Preference ...... ... ax. 4 4 6 13 4 | vo өөө 
£250,000 | Stock 4% | Do. 4 per Cent. lst Mortgage Debentures .. з 100 | 98 10 4 0 0 | Mar., June, Sept., Deo. "e 
85,000 10 /0 | Metropolitan Elec. Bupply Ord.  ....... A 14 153 | 14 15 3 6 8 | April and October... 14} 
£220,000 | Stock 44% Do, 4% per Cent. Deb. Stock First Mortgage e 1l] 14 111 114 | 81811 Jans and December... ove 
£125,000 | Stock 347 Do, s per Cent. Mort. Deb. Stock (red.) 98 95 | 90 93 811 6 ove ose 
6,452 10 6/0 | Notting Hill Electric Ordinary e . e | 158 16} | 15 16j 4 410 Maren eee — 
10,000 5 5/0 | Oxford Electric Ordinary  ,........ — esie]; O e | 6 | 91611 | „ EE 
300000| 1 | 8% | Orid Matrlo OMIM, gere à % n än ә [= 
£135,000 | Stock 57 | River Plate El. Lt. & Tr’ ct^n, Lid., 6% lat Mor. Deb... - 75 85 75 85 6 18 0 | January and July ee 
15,000] $100 $2 Bases Sas Klectric Company of Montreal Shares . 165 1% 165 185 4 6 6 | April and Осюоег...... өөө 
£115,500 100 44% 4% per Cent. lat Mortgage Debentures ..| 104 107 104 107 8 » „ 2 
40,000 5 9/6 St. James's and Pall Mall Electric Ordinary ......| 13 14 14 1$ 416 8 | Februaryand August 14,5 
20,000 5 ' 8/6 Do. 7 per Cent. Preference ...... ... SERI 8 9 8k 9 813 8 | РА РА ose 
112,000 5 tA Smithfleld Markets Electric Supply Ordinary. РЕВА 3 2 2 | 2 2 I Zn I 
£50,000 | Stock | .. Do, 4% Debentares... 85 95 85 95 & | - | ous 
65,000 5 4. | South London Electric Supply Ordinary (tally paid) sł + 3 4 | oe | E EET 
79,900 5 8/0 | Westminster Electric Supply Ordinary ..........| 12 13 12 13$ | 416 4 March end September 13} 
ELECTRIC MANUFACTURING &o. вийан | | 
70,000 1 1,24. | Alliance Electrical Co. 6% Cum, Pref.. — ose 1 H 4 0 0 "Р | - 
120, bo * itd. | Aron Electricity Meter 6 per Cent. Oum. Pref, ......| $ 1 і 4 617 2 | March and september | 
85,000 1 ees British Electric Works Oo. Ordinary ТТГ —— 22 i ^ | B | * oo . 
50,000 1 е Do. 5 рег Cent. Cumulative Preference .. e | T +8 ti H one - | — 
£50,000 100 X Do. First Mortgage Debentures .............„... 97 9) 97 eb 11,0. 4^3 | өө | e 
40,000 5 15/0 | British Insulated Wire Ordinary ..,.....,................ 11 12 | 1% D 400 с 
40,000 5 8/0 | ро. 6 per Cent. Preference ..........„„............... 51 6 | b 6 418 0 - | 
100,000 5 1/6 British Westinghouse 6% Preference ...... ..... ..... ..! 4 s$ 4 58 - 250 ose 
„060 2 1/2 Brush Electrical Engineering ..... “ЕР — 14 14 14 lj 45 4 September ..............| 18 
90,000 2 1/23 Do. 6 roe Cent. Pref, Non-Oam. ............. . 21 2 2; 5 6 8 » 20 
8125 000 | Stock 447 Do. ge Cent. Perpetual Dob, Stook . ..| 109 114 103 111 319 10 | Febru and —— | . 
£108, 710| Btock 47 |* Do. Debenture Stock (red.) . оо чое l 103 | 101 103 4 7 5 | June and December 
39,000 5 10/0 | Callender's Cable Construction Ord, Made ME l4 13 l4 2 " „ “| 
20,000 5 2/6 Do. брег Cent. Cumulative Preference... .. 5} 5} 5l 51 4 611 | » " 
£90,000 | Stock 4 Do. 4% per Cent. 1st Mortgage Deb. (rei. ] ate: 110 114 10 14 313 11 | November and May...) ... 
1300,000 1 0/93 | Castner-Kellner Alkali Co. (fully paid) ................. 1 P. 1 11 | 6 8 0 На | 12, 
150.000 Stock 770 | ро, 44 ver Cent. First Mort. Dab. (red. e 102 99 103 4 8 3 | eae T 
60,000 1 0/92 | Chadburn’s Ship Telegraph Ordinary FECE. 1 1 1 7 0 0 | Мако ..... „ое: ose 
60,000 1 0/71 Do. 6 per Cent. Cumulative Preference ...... .. 14 4 là 6 6 8 | өөө | өө 
82,098 3 | 1/9? | Crompton and Oo. (Nos. 1 to 32,098) ..................... 31 (1 31 4} 5 510 | January and July. А 
£100,000 100 5% - |" Do. 5 per Cent, First Mortgage Deb, (red.) . 99 102 93 102 4 18 0 e E (bé 
60,000 1 | 0/71 | Davis and Timmins 6 per Cent. Cam. Pref............. i 1} i 1} 5 6 8 - | 
99,261 5 1/9} Edison and Swan United (“ А’ Shares) (£3 paid) ...| 2 2 2 2 7 3 9 | February and August | 
17,139 5 | 2/93 // A | 9i 4 3% 4 613 4 T - | 
£344,023 | Stock ГИСИ Do. 4 per Cent. Mortgage Deb.Stock (red.) .. 91 93 | 9i 93 4 6 0 | Juneand December — 
£100,000 Stock ids Do. 5% 2nd Dab. Standing Prov.Certs (50% pd) 43 51 48 52 - - : 
26,100 5 6/0 Edmundson's Electric Corporation Ord. (fully pd ...| 4$ 5 ib 5 6 0 0 Half-yearly ... e 
£75,000| Stock | 44% | Do. 4j per Cent. Firat Mort. Deb. (red.) ...... 93 102 9) 102 483 * 
112,100 2 , 1/235 Electric Construction Оо, (Limited) . а 2 2 2 2} 5 6 8 9 aud July...... 2 
25,000 2 2/9% Do, 7 per Cent. Camalative Preference ...... 3 3 3 34 400 al 
£182,500 | Stock 4% Do. 4 per Cont. lst Mortgage Deb. (rod.) 102 105 104 105 3 16 2 е and Jaly... T 
30,900 | $ 11:0 Henley's Telegraph Works Ordinary. e . 13 14 13 14 615 9 February and August - 
80,000 5 1/6 Do. 4) рег Cent. Preferenooe à 5} 5} 5 61 3 18 3 n T et 
£50,000 | Stock 44% Do. 44 per Cout. Mortgage Dob. Stock (rod. ) és] 110 114 110 114 3 18 1 " " — 
50,000 10 5/0 India Rubber, Gutta Percha, &c,, Works 21 22 21 22 4 10 it - 
£300,000 | 100 4% Do. 4 por Cent. lat Mortgage Deb. (red.) . 10) 103 101 101 8 17 10 Maron and September 122} 
87,350 12 24/0 | Telegraph Construction and Maintenance ...... a 35 3) 35 3) 41! 4 | Maroh and Jalv ... E 81 
£150,000 100 4% Do. 4per Cent. Debeature Bonds, 1909 .........; 10L — 104 101 101 З 16 11 | January and July .....| 
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Tue Lancashire Electric Power Bill has passed through 
the committee stage in the House of Lords, but it has suffered 
considerably in the process. It will be remembered that, in 
order to meet the objections of the local authorities in the 
districts affected by the bill, the promoters only sought powers 
to supply wholesale and with the consent of the local autho- 
rity, the only compulsory powers they asked for being that 
of laying mains subject to certain conditions to be imposed by 
these authorities as to the position the cables should occupy. 
Notwithstanding the modesty of the demand, and although 
ihe Commons Committee, after exhaustive examination, had 

decided in favour of the bill, the House of Lords Committee 
has decreed that the important areas of Liverpool, Bootle, 
Manchester, Salford and Stockport shall be excluded. 


Tue Corporations of these towns had ne need to fear 
competition with their own electricity undertakings, as it 
could not be instituted without their own consent in their own 
areas, and they themselves have no power to supply outside 
‘these areas; yet they opposed the bill tooth and nail, their 
ostensible reason being that they objected to a company having 
power to open the streets within the Corporation boundaries. 
The exclusion of these areas will therefore have the effect of 
sending the mains round by а more circuitous route in many 
cases, but it should not have any determining influence on 
the success or failure of the scheme. It is surprising that 
: 4he town.of Southport should have opposed the bill so stoutly 


| affecting the company's own operations. 


Second Series (Weekly) 1878. 
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before the House of Commons Committee, as it is in a corner 
of the company's area and is not likely to be traversed by 
mains unless the Corporation itself were to invite the company 
to supply; but for the same reason this district might also 
have been excluded from the company’s area without seriously 
Perhaps the Lords 
Committee thought that, as electrical energy was not so 
cheap at Southport as at Liverpool and Manchester, it would 
be well to look after the town in spite of the present Corpora- 
tion, and give it a chance of possibly taking advantage of the 
company’s system in the future. But this argument should 
also then have been applied to Salford, where the electricity 
supply works have, up to the present, not presented a marked 
financial success. Truly, the ways of a Lords Committee 
are inscrutable. 
3 

Tur Shannon Water and Electric Power Bill was even less 
fortunate than the Lancashire Bill, for the House of Lords 
Committee threw it out altogether. The two grounds for 
Opposition were, firstly, that the bill was not complete, as 
a further bill to permit the construction of an additional 
weir would have to follow; and, secondly, that the scheme 
would interfere with or totally destroy the salmon-fishing 
industry on the Shannon. The first reason being merely 
а question of procedure is unimportant; but the second is, 


of course, of moment from an economic point of view. 


The value of the salmon fisheries was given by Mr. Batrour 


Browne, who represented the Limerick Fishery District 


Conservators, as £40,000 a year, a figure which we think 
should be accepted with caution, and, moreover, the state- 
ment as to the destruction of the salmon fishery was disputed ` 
by more than one piscatorial expert witness. On the other 


hand, it has been recognised that the remedy for the extreme 


poverty in the south and west of Ireland is to introduce an 
industrial element into a country which is now purely 
agricultural. In the Shannon district, which includes 
some of the poorest parts of Ireland, a company desires to 
lay down works for the cheap distribution first of 8,000 H.P., 
and subsequently a possible 20,000 k. r., which could 
be employed for industrial purposes, and would tempt 


large factories to the district, as has already occurred in 
Lombardy, at Niagara, at Rheinfelden and other places. 
"This would benefit the poorer population directly, to whom 
but a small fraction of the £40,000 from the salmon fisheries 
seems to find its way. 
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Тнк Tyneside Bill, it will be remembered, failed to secure 
the approbation of the House of Commons Committee, but the 
remaining three large power bills have now passed both the 
Commons and the Lords Committee. The North Metropolitan 
went through without opposition, an agreement having been 
arrived at with the opposing local authorities. In the South 
Wales Bill, a clause, not of vital importance, providing for com- 
pensation to two gas companies has been reinstated, it having 
been struck out by the Government draughtsmen and the 
Board of Trade after having been inserted by the Commons 
Committee; but the bill otherwise passed unaltered. The 
passage of the County of Durham Bill was recorded in our 
last issue; the alteration made in it by the Lords, excluding 
two villages from the scope of the bill except as regards 
wayleaves, upsets the wise recommendation of the House of 
Commons Committee that the power companies should have 
the right to supply in districts where no electrical energy was 
available from the local authorities. Hebburn and Felling, the 
two villages in question, are, however, worse off than before, 
for now they are obliged to allow the company's cables to 
pass through their district without being able to benefit by a 
cheap supply of electricity. 

— 

IN a leading article recently (May 25, 1900) we criticised 
the dallying and half-hearted way in which the directors 
of the Metropolitan and District Railway Companies had 
approached the question of equipping their lines for electric 
traction. Their excuse for not starting work at once was 
that it was necessary to effect the modification in the method 
of working without in any way interfering with the present 
system, and, in fact, to construct an electric line which would 
enable the old permanent way, rolling stock, and signalling 
arrangements to be used as before. Consulting engineers and 
manufacturing engineers, they admitted, possessed sufficient 
knowledge and experience to construct an ordinary electric 
railway, but this task was more difficult and quite novel, and 
it was necessary to take special precautions and try new 
methods on an experimental line. The experimental line 
was designed by Sir Jonn Wore Barry and Sir WILLiau 
Prerce and successfully built, but the directors have again 
changed their policy. The idea, that the application of electric 
driving to their line is a novel problem which only their own 
c onsulting engineers could solve after previous experimental 
work, has given way to precisely the contrary opinion; for at the 
last meeting of the Metropolitan Railway Co. the chairman, 
speaking for the Board of Directors, “ believed that the best 
and most practical knowledge of electric traction was centred 
in the leading electric traction firms, and what the Board 
proposed to do was to ask some of the most eminent firms 
to submit their views as to the best method or system to adopt 
for the working of the circle, and invite them to submit offers, 
with plans and specifications, for the installation.” It is satis- 
factory that this course is to be adopted at last, but the 
implication in the previous sentence of Mr. BELL's speech, 
reported in our City Notes this week, that the leading electric 
traction firms were not three years ago as competent as they 
are now to equip the Underground for electric driving 
is manifestly unjust and unwarranted. 


Ат the District Company's meeting yesterday Mr. J. Staats 
Fonsrs, the chairman of that company, also made a long 
statement as to electric traction. The trial line between 
High-street, Kensington, and Earl's Court is to be extended to 
Putney or some other outlying station in order that it might 
be “ a fair test and not a philosophical one.“ Still more inter- 
esting is the definite information that a request would be sent 
to-day—Friday—to several firms (Mr. Forses mentioned 
WrsTINGHouse, MarHER & Puatt, Sremens, and ‘ American 
companies) asking for (their opinions and estimates with 
regard to an electric traction scheme. 


ELD —— 


Yorkshire College, Leeds.—The next session commences on 
Tuesday, Oct. 2. 


Owen's College (Manchester).— The engineering drawing 
office and Whitworth engineering laboratory will open on 
October 2nd, and lectures will commence on October 3rd. 
55 can be obtained from the registrar, Mr. Sydney 

haffers. 


Cable Interruptions :— Date of Interruption. 
Latakia—Cyprus  ............ > ... June 21, 1899 
Cayenne—Pinhieros .......... . Oct. 11, 1899 
Tangier—Tari ok Jan. 5, 1900 
Ceara—Maranham ............ Feb. 20, 1900 
Pard—Maranhan .......... esee ˙ 2. Mar, 2, 1900 
Méle-St. Nicolas — Cap Haitien. DO Mar. 7,1900 


The Institution Meeting in Paris.—Permission has been 
granted for the Institution of Electrical Engineers to hold 
a reception in the British Royal Pavilion in the Paris 
Exhibition from 6 p.m. to 7 p.m. on Wednesday, August 22 
Arrangements for the reception are being made accordingly. 


Physical Congress at the Paris Exhibition. —We remind 
our readers that the International Physics Congress at the 
Paris Exhibition will open on Monday, August 6th, at 
8:80 p.m., in the Palais des Congres. An extract from the 

programme was given in our issue of June lst. The Electrical 
Gon grasa will be held from August 18th to 25th, as already 
announced. 


Opening of the Dublin-Howth Tramway.—The new electric 
tramway line from Dublin to Howth was opened on Thursday 
last week. The system has been constructed and is worked by 
the Clontarf & Hill of Howth Tramroad Co., the Dablin 
United Tramways Co. supplying the power and only taking 
charge of the cars between Dublin and Dollymount, which is 
а section of the latter company’s lines. 


The Chinese-Crisis.—The Great Northern Telegraph Co. is 
establishing cable communication between Chifu and Taku 
and will lay other cables in the Gulf of Pechili. A submarine 
line is also to be laid from Chifu to Shanghai, forming a 
connecting link between North China and the existing cable 
system, which will be very important and valuable to the 
European Powers and the United States. 


The National Lecture Society.— We are asked to announce 
that with a view of increasing British trade and spreading a 
better knowledge of articles manufactured in this country, 
the National Lecture Society is arranging a series of 
illustrated addresses on British industries, to be given in all 
important commercial centres throughout the world. Those 
who are desirous of availing themselves of this movement are 
invited to write to the honorary secretary, Mr. Leslie Stewart,. 
Imperial Institute, London, S.W. 


The Hughes Medal of the Royal Society.—It will be remem- 
bered that the late Prof. D. E. Hughes bequeathed the sum of 
£4,000 to the Royal Society, as well as similar amounts to the 
Institution of Electrical Engineers and the Académie des 
Sciences. The Royal Society has decided to devote this legacy 
to the institution of a gold medal to bear the bust of 
Prof. Hughes, and to be awarded annually for original work 
in electricity and magnetism, or their applications. Discoveries 
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to qualify for the medal must have been published not less 
than one year before the award of the medal. There is no 
restriction as to the sex or nationality of the candidates. 


New Atlantic Cables.— The Commercial Cable Co.’s new 
cable from the Azores io New York viá Nova Scotia has now 
been completed by Messrs. Siemens Bros. & Co. This line, 
which forms the Commercial Co's. fourth Atlantio cable, con- 
necis at Fayal with the system of the Europe and Azores 
Telegraph Co., and was opened for traffic on Wednesday last. 
Messages between North America and Germany will be carried 
by the German .Atlantic Telegraph Co.’s cable from the 
Azores to Borkum. The Telegraph Construction and Main- 
tenance Co.'s steamer '* Anglia" left for New York on Thurs- 
day last week to commence laying the remaining part of the 
German Atlantic Telegraph Co.’s cable from New York to Fayal. 

Fire at the Lachine Rapids Works.—A serious fire occurred 
on June 24 at the sub-station of the Lachine Rapids Co., at 
Montreal. The fire, the precise cause of which was unknown, 
started on the low-pressure switchboard and spread to the 
4,000-volt board, and immediately after the whole building 
was ablaze. The damage would have been more serious still 
had it not been for the presence of mind of the general super- 
intendent, Mr. R. S. Kelsch, who rushed through the flames 
to the private telephone on an upper floor, in order to instruct 
the power house to switch off the current. The night watch- 
man unfortunately was killed. Twenty hours after the 
accident the company succeeded in resuming the supply to 
all their customers. 

Competition for the Invention of Insulating Gloves.—A 

rize of 1,000f. (£40) is being offered by the Association des 
dustriels de France contre les Accidents du Travail, 8, Rue 
de Lutéce, Paris, for the most efficacious insulating gloves for 
electrical workmen. They should be strong enough to resist 
not only the electric pressure, but also accidental perforations 
by copper wires, &c., and must, in addition, be easy to wear 
by hands of any size and allow the workmen’s fingers sufficient 
freedom to execute their work. The competition is interna- 
tional, and competitors must send two pairs of gloves, 
accompanied by an explanatory note to the President of the 
Association before Dec. 81, 1900. The Association reserves 
to itself the right to publish descriptions of samples submitted 
to it, and inventors should therefore take the precaution of 
protecting their invention previously. 

Thunderstorms.—A good deal of damage was caused by last 
Friday’s thunderstorms in several parts of the country. The 
Post Office telegraphs and telephone testing station at Weedon, 
through which a large number of main-line wires from 
Ireland, Scotland, and England pass, was only saved from 
partial destruction by the arrival of 100 soldiers from the 
barracks with a fire engine. The communications were 
complete again by daybreak on Saturday, although to 
accomplish this the wires had to be joined up without running 
them through the testing station. In Berkshire, the Isle of 
Wight, Kilkenny, and Worcestershire men and animals were 
killed by lightning, whilst at Bulford Camp one volunteer was 
killed and a dozen or more injured. At Kingston-on-Thames 
the post office was struck, although without interrupting the 
telegraphic service, and in all parts of the country serious 
damage to property was done. 

Central London Railway.—The Central London Railway 
was opened to the public on Monday last, and both from a 
technical and financial point of view the line promises to be 
eminently successful. Crowds of people made use of the new 
line all day, and general satisfaction is expressed with it by 
the travelling public. The run from the Bank station to 
Shepherd’s Bush takes only 25 minutes, and the trains follow 
at five-minute intervals, stopping 30 seconds at each station. 
A slight hitch occurred for an hour at about seven o’clock in 
the evening owing to the brake of one of the 12 trains in use 
getting out of order as it was entering Tottenham Court-road 
station from the City side. The railway carried 85,400 
passengers on Monday, and 90,000 on Tuesday. —— On 
Friday last a large number of the members of the Institution 
of Junior Engineers availed themselves of the opportunity 
afforded by Mr. Basil Mott for visiting the generating station 
and the line. 


The Patent Office Library—The Patent Office is issuing 
convenient ‘‘subject lists’’ as a guide to those who have 
occasion to use the Patent Office library. Each volume 
contains a general alphabetical list of subject-headings with 
descriptive entries in chronological order of the books arranged 
under these headings. In this way the operation of picking 
out works referring to any particular subject or part of & 
subject will be greatly facilitated. In preparing the lists, the 
contents of the work have been considered in preference to 
the language of the title page, which is often misleading. 
Searchers who desire to find a particular book by a given 
writer or with a given title can always find it by consulting 
the general library catalogue. The first volume of this series, 
including only ‘‘ photography and the allied arts and sciences,” 
has just been published, and its price is 6d. We trust that: 
the volumes relating to electrical subjects will soon follow, 
for such a reference catalogue will prove most useful. 


An Amusing Dispute.—The town of Dudley was entertained 
on Saturday and Sunday last by an amusing dispute between 
the Corporation and the British Electric Traction Co., with 
regard to the laying of feeder cable for the Dudley and 
Sedgeley tramway. It appears that the company decided to 
lay cable on the '*draw-in" system, while the Corporation 
desired that they should employ the solid“ system, similar 
to that used on the Corporation lighting network. Тһе Corpo- 
ration maintain that in their agreement with the company the 
latter undertook to lay the cables to the Corporation's satis- 
faction, whereas the company say that the Corporation has. 
only the right to indicate in which part of the roadway the 
cables are to be laid. This difference led to a passage of arms 
in the streets, which is graphically described as follows in the 
Birmingham Daily Post :— 


The laying of the cables within the borough commenced during the 
latter part of the past week, and on Thursday, the 26th, the Tramway 
committee of the Town Council received an intimation from the company 
of their intention of using the cast-iron pipes throughout, and, if necessary, 
of using force to carry out the work in that way. An offer by the 
Corporation to lend the company earthenware troughs for the purpose 
of doing the work according to the “solid” system was rejected ; and 
in spite of the representations and protestations made by the representa- 
tives of the Corporation to the officials of the company the laying of the 
cable in cast-iron pipes was expeditiously proceeded with, the work on 
Saturday morning being completed for a distance of over half a mile. 
Finding that their wishes had been set at defiance, the Tram way committee 
resolved to take action, and sent a posse of police with a view 
of stopping the work, but the tramway officials and their men refused 
to desist. The Corporation officials, not to be beaten, were promptly on 
the scene with a staff of about 30 men, and for the ensuing four or five 
hours the extraordinary spectacle was presented of the company’s men 
busily making excavations and the Corporation's employós as actively 
filling them up again. The futility of such proceedings was at last realised, 
and at about six o'clock in the evening a truce was declared between the 
rival workmen. Fearing a display of hostility, a detachment of police 
remained along the route of the cable throughout the night. At six o'clock 
on Sunday morning, on the company's men arriving to resume work, they 
found that the Corporation's traction engine had been placed across the 
road at the spot where the junction of the cable with the Stourbridge 
aystem had to be made. This formidable obstacle, however, failed to deter 
the persistent tramway men, who commenced to excavate underneath the 
traction engine, and it was stated that an effort was made to eject the 
men. from the trench, one of whom had his clothes badly torn in the 
scuffle. Again a staff of the Corporation men were despatched to the 
spot to prevent the work proceeding. The company’s officials, finding 
that the excavations made by their men were being filled up as fast as they 
were dug, hired about a dozen carts, and with these removed the refuse as 
it was thrown out of the trenches. The Corporation men, however, were 
equally determined not to be foiled, and promptly filled up the excavations 
with ashes and rubbish, and for a time the tramway employés were com- 
pletely baffled. After this sort of thing had been going on for some time 
the company’s men executed a counter move by surrounding the trenches. 
with the carts, and in this way succeeded, despite the efforts of the rival 
workmen, in laying over 50 yards with pipes. Thousands of people flocked 
to the Wellington-road on Sunday morning to witness the proceedings, and 
the efforts of the rival workmen to frustrate each other were а continual 
source of amusement, the unsuccessful endeavours of either section occa- 
sioning outbursts of laughter. Eventually the company’s foreman received 
instructions from head-quarters to suspend operations for the day. 

It was stated that the Corporation would make an application 
in the Court of Chancery for an injunction against the company 
io prevent them from continuing their work, but on inquiry 
at the company's offices we hear that no notice of such an 
injunction has yet been given. The company are, in the 
meantime, continuing the work which, besides the laying of 
mains, includes the altering of the gauge from standard 


to 3ft. Gin. 
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SOUTHPORT COMBINED LIGHTING AND TRACTION SYSTEM. 


(Concluded from page 512.) 


One only of the three continuous-current sets has been put 
down up to the present. They are Peebles dynamos, driven 
by Belliss engines (Fig. 6). The engines are the ordinary 
Belliss Е.С. 12 size, rated at 875 в.н.р., with a steam pres- 
sure of 180lb. per square inch at the stop valve, with 100deg. 
ofjsuperheat, and running at 850 revs, per min. When 
running condensing, as at Southport, the steam consump- 
tion per kilowatt is guaranteed at 28lbs. The 200kw. 
compound-wound dynamo, generating current at a pressure 
of from 500 volts to 550 volts, is four-polar, with a dram 
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armature and carbon brushes. Besides its compactness its 
chief feature is the pole pieces shown clearly in the sketch, 
Fig. 6. As is seen, the leading horn has a small cast steel 
projection bolted to it with the object of securing complete 
sparklessness of the brushes. The armatures are slot wound 
and fitted to spiders of rigid design and thoroughly venti- 
lated. The efficiency of the combined set is stated to be 
89 per cent. at full load. We are informed that Peebles 
dynamos have also been ordered for traction purposes 
at Aberdeen, Barrow-in-Furness, Carlisle, Dewsbury, Erith, 
Perth and Warrington. | 

The tramway switchboard, shown in Fig. 7, owing to 
exigencies of space, had to be built in an angle of the 
building, and this has proved a most convenient arrangement. 
Messrs. Dorman & Smith have supplied this part of the 


plant. It ів built up of polished slate panels mounted ona 
skeleton frame of T. iron. On the right are three gene 
rator panels, each with an ammeter, a voltmeter, the hand 
wheel of the shunt rheostat, and three double-bresk 
switches—equaliser, + and — respectively. Тһе next two 
panels are for the insulated rail feeders, both of which 
come from the same point of the tramway system. On these 
panels are four ammeters (two of which are spare), two volt- 
meters with plugs for connecting them to any circuit, and two 
recording wattmeters, one for the energy leaving the ‘bus bars, 
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Fre. 5.— Mar or SOUTHPORT SHOWING TRAMWAYS AND TRAMWAY FEREDERS. 


| the other to record the energy used for lighting the works. 

, The two centre panels are for the Board of Trade instruments 
with the exception of the upper half of the left-hand of the 
two, which it is seen hag two smaller switches and an 
ammeter, and controls the works lighting circuits. The Board 
of Trade panels are at present being altered, as according t0 
their present arrangement allowance has not been made for the 
rail feeders. On the right: are the four circuit panels, eat 
fitted with an ammeter, a Wurts lightning arrester (with its 
choking coil behind) a circuit-breaker, a two-way switch 
(allowance being made for the possible employment of boosters 
subsequently, when the top contacts will include the booster 
in the circuit and the bottom contaets will connect the 
dynamo straight to the 'bus bars) and a Thomson recording 
wattmeter, Messrs. Dorman & Smith's circuit-breakers are 
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Fig. 7.—TRaMWAY SWITCHBOARD. 
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of a particularly neat design, shown in Fig. 8 in front and 
gide elevation, the right-hand drawing showing a side elevation 
of the right-hand part of the device only. A tongue holds the 


brass %іесе. The main current, however, passes through the 
bare copper coil on the extreme right at the lower corner, and 
when this gets too strong it attracts the small piece of iron over 


Fic. 8.—DonMAN AND SMITH Crrcuit-BREAKER. 
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Fic. 9. —DobBLE POLE LINE IN MANCHESTER Roa. 


laminated brush in position in its contacts against the force 
of а spring so long as the handle on the right is in its upright 
position and its roller is pressing against the intermediate 


it and pulls over the lever to its unstable position, from which’ 
it falls, allowing the other two parts also to fall back and 
break contact. The modus operandi is difficult to describe, but 
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can be made out from the drawing. The dial voltmeters and 


ammeters are of the Weston make, and the recording 
ammeters of Messrs. Elliott Bros. standard pattern. 


Fic. 10.—SKETCH SHOWING SHAPE OF POLR-PIECES OP PREBLES DyNAMO, 


A large extension is being built to the engine room, big 
enough to contain plant for a light, power and traetion 
system of greater 
dimensions than that 
ever likely to be 
attained at South- 
port. No doubt this 
extension may have 
something to do with 
the violent antipathy 
that some of the 
members of the Cor- 
poration have to the 
power bills, one of 
which was described 
in a speech of the 
chairman of the 
Tramways com- 
mittee, on the open- 
ing day, as “that 
abominable bill "— 
any mention of the 
name or scope.of the 
bill being deemed 
redundant. The exist- 
ing engine room 
meagures 120ft. by 
60ft. by 18ft. high ; 
and the new one, of 
which the walls and 
roof are already 
finished, із  20ft. 
wider and consider- 
ably higher, its 
dimensions being 
94ft. by 80ft. by 25ft. 
high, the heights in 
the two cases being 

iven as the distance 

tween the under 
side of the traveller 
and the floor. 

The boiler house has 
been extended a cor- 
responding amount. 
Six boilers are in use at present, all of the Lancashire type, 


— 


Fic, ll,—SiNGLE Bracket PoLR wiru TWO LIN RES IN Sussex ROA. 


They are hand- fired. In the new boiler house, Messrs. Mus- 
grave & Sons are putting in three Lancashire ‘boilers, 30ft. 
by 8ft. Sin., rated at 600 н.р. in aggregate, all fitted with 
Musgrave superheaters to give 120deg. of superheat. А 
860-tube economiser, by Roberts Bros., is also to be added, 
the existing 288-tube one of the same make, having given 
satisfaction. The scrapers are driven by a Langdon-Davies 
motor. A railway siding has been put down next to the 
boiler houses, so that the coal can be discharged directly from 
the trucks into the coal bunkers, the boiler room floor being 
below ground level and the tops of the boilers on a level with 
the engine room floor. The original ring steam main has 
given place to a single range of pipes. 

As already mentioned, the vertical Musgrave engine has its 
own jet condensers. In addition, there are Körting and 
Browett-Lindley condensers for the other sets. There is a 
large cooling pond in front behind the works and water is 
pumped from a brook in the vicinity. 

Near to the generating station a spacious car shed is being 
built. The building will be of brick with timber ends, and 
will contain three bays, one of which will be walled off for a 
repairing shop. A whole army of workmen is employed in 
order to get the building ready, as at present the cars have no 
roof under which to shelter their weary motors and their 
chocolate and cream flanks. In fact, as is unfortunately 
frequently the case, it would have been well to have delayed 
the opening day a little, as several alterations were necessary 
in the overhead equipment, and it is also scarcely wise to run 
8 line from a single generating set, the dynamo of which 
bore evidences of being erected in a hurry, while the reserve 
set is still in its packing cases. During the excavation for 
the foundations of the car shed a large quantity of peat has 
been dug up. It ig 
not proposed to burn 
this as fuel in the 
boilers, although a 
German chemist is 
reported to have cal- 
culated recently that 
one acre of good peat 
turf 10ft. thick gives 
1,000 tons of dry 
turf, equivalent to 
480 tons of coke! 

Fig. 5 is & map, 
drawn to scale, show- 
ing the extent of the 
lines now open, the 
position of the power- 
house, and the lines 
about to be equipped 
electrically. The 
position of the'feeders 
and rail returns is 
also shown. At 
present there is only 
one feeder of 0:4 sq. 
in. section, but three 
more are to be laid. 
The two insulated 
rail feeders each of 
0°75 sq. in. section 
for the centre of the 
system, will suffice 
for all the routes 
when completed. In 
addition, there are 
pilot wires measuring 
the fall of potential 
on the rails, and 
also wires for tele- 
phones, which will 
be placed in the 
section boxes. The 
feeders are laid on 
the Callender solid system in (Q-shaped stoneware troughs. 


with the dimensions 28ft. by 7ft., and by various makers. | The lengths of stoneware troughs have sockets, and, as the 
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cross-section is larger than a semi-circle, the pipe-line is locked, 
and adjacent lengths of pipe cannot sink unevenly. After 
the cables have been drawn in, and the pipe filled with com- 
pound, the duct is covered with a stoneware brick. Compound 
is also used to fill the space in the sockets. 

Single-bracket poles (Fig..11) holding the two wires are 
chiefly employed in the overhead construction, but in one 


instance (Fig. 9) a double line of poles is employed, one line on 


each side cf the road. 
The poles are of an п 


elegant design, and A 
even where there are | 3 

guard wires, ав seen | | 

in Fig. 9, they are | 

not unsightly. Some A R 


details in the attach- 
ment of the guard 
wires and anchor 
wires are open to 
criticism, as, for in- 
stance, making-off 
the anchor wires on 
the trolley wire ears 
and the omission to 
secure the guard 
wires (which are also 
noticeably kinked in 
places) to the hooks. 
The latter is a serious 
defect, for in the 
case of a guard-wire 
breaking several ` 
hundred yards of it 
might dome down. 
A method of flexible 
attachment adopted 
on one of the routes 
is shown in Fig. 11. 
The trolley wires are 
of 00 B. & S. gauge 
(0°864in. diameter), 
two wires are used 
throughout for the 
cars in the two direc- 
tions, and the line 
is divided approxi- 
mately into half-mile 
sections. At the feed- 
ing points vulcanised 
indiarubber wire is 
employed from the 
section boxes to the 
trolley line. Messrs. 
Macartney, McElroy & Co. were the contractors for the 
overhead equipment. 

The contractors for the rails and permanent way were 
Messrs. Dick, Kerr & Co., and some 800 tons of steel 
girder rails of their No. 75 section have been employed. These 
rails weigh 871b. to the yard, are made up in 40ft. lengths, and 
are jointed with the firm's Dicker“ joint and 0000 
* Neptune bonds. Cross-bonding is done every 120ft. The 


— 


decked cars, 
| Messrs. Dick, Kerr & Co. supplying both types to the Corpo- 
ration. The cars now running have been manufactured at the 
Electric Railway and Tramway Carriage Works at Preston, 
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Fie, 12.—A SHARP CURVE. 


gauge is standard, 4ft. 8hin. The points and crossings were 
supplied by Messrs. Askham Bros. & Wilson. 
7ft. вір. long and 61in. deep. 


The points are 


stock for the present consists of nine double 


The rollin 
dut there are also six single; decked cars on order, 


and, as seen in the 
illustrations, are of 
the reversed stairway 
type which, while 
affording complete 
protection to the 
passengers from the 
danger of falling 
when ascending and 
| descending the stair- 
ways, also allows 
an increased seating 
capacity of  some- 
thing like 12 per 
cent. The cars are 
of handsome appear- 
ance. They are 
mounted on Brill 21 
E. single trucks and 
are lighted electric- 
ally, having eight 
lamps in the interior 
and also headlights 
and platform lamps. 
The electrical equip- 
ments were designed 
by Prof. Short, and 
are of the same type 
as those supplied by 
the contractors to 
Liverpool, Bolton, 
Dover, Sunderland, 
and other oorpore 
tions. The American 
motors are, however, 
only to be left on the 
cars temporarily, and 
will soon be re | 
by motors of & 
new design of Prof 
Short's, which will 
be manufactured at 
the new works of the 
English Manufactar- 
ing Co., recently de- 
scribed in The Electrician. Two 25 н.р. motors are fit 
to each car and the controllers are of the solenoid blow-out 
pattern. Each car carries 22 passengers inside and 34 out- 
side. The віх single-deck cars on order are combination open 
and enclosed cars seating 16 passengers inside and 16 outside. 
As there are no grades of any importance on the routes, 
ordinary hand ratchet brakes have been fitted with a short- 
circuiting brake for emergencies. 


——— ———————— 


THE PARIS EXHIBITION.—III.* 


(BY OUR SPECIAL CORRESPONDENT.) 


The 1,500kw. Willans-Siemens set desersves first mention 
among the three English machines generating current for the 
light and power supply of the exhibition. It is one of the 
largest, in point of capacity, of the machines exhibited in 
operation by any of the countries represented, yet in point of 
actual physical dimensions, especially as regards the floor 
space it occupies, it is almost one of the smallest. The 
engine (Fig. 8) is the largest Messrs. Willans & Robinson 


* Preceding articles appeared in The Electrician of J uly 20 and 27. 


have yet built; but, in spite of its large size, a fast speed 
has been adopted (200 revs. per min.), and it has therefore 
been possible to retain the single-acting principle and Ю 
construet the engines with but little modification from ihe 
lines usually adopted by the firm, and admirably described in 
Mr. Mark Robinson's Paper read before the Institution of 
Electrical Engineers іп 1895. Briefly, therefore, the engine 
ilis nero oe eee ee ney es 


f See The Electrician, Vol. XXXV., pp. 152, 93 and 117. 
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is а central-valve, triple expansion, three-crank engine, and 


the following are the chief dimensions, &c.:— 
Cylinder diameters: 49in. (1,125 mm.), 30min. (770mm ), and 18gin. 


д (480mm.). 
(—— M —À 258in. (600mm. )., 
Maximum power for continuous running: 2,400 E. r. 


Ditto short periods 5,000 H.P. 
6 200 revs. per min. 
e 120 tons. 
Floor space occupied  ........................ ólft. by 11ft. lin. 
Steam pressure 10 atmospheree. 
Worthington jet condenser. 


* Among the modifications necessitated by the larger size is 
that the bed-plate is divided longitudinally into two parts, 
down the centre-line of the crank shaft, and is bolted together 
to form the usual oil bath. Each piece weighs about 15 tons. 
The crank chamber upper-part is also divided; and the lower 
portion is in four pieces, so as to enable the crank shaft, 
connecting rods and crossheads to be withdrawn if necessary, 
without dismant- 
ling the engine. 
The exhaust cham- 
ber is in one piece. 
The governor is of 
Messrs. Willans’ 
usual centrifugal 
pattern, but it is 
placed vertically, 
and driven by screw 
gearing оп the 
crank shaft, in ac- 
cordance with the 
practice the firm 
adopted in all its 
larger engines. The 
crank shaft, in spite 
of its size, isin опе 
piece, with the 
eccentric forged 
upon the crank pins 
as usual. The 
diameter of the 
journal is 14:bin. | 
(968mm.), and the 
total weight of the 
shaft is about 12 
tons. Contrary to 
the practice of 
several of the Ger- 
man firms, whieh 
have adopted heavy 

. flywheels in addi 
tion to hesvy fly- 
wheel armatures, 
the armature of 
the dynamo is con- 
sidered sufficient in 
this respect, and a 
coupling disc only 
is supplied upon 
the engine. The 


coupling disc serves also for the purpose of barring. The | to 1,600 amperes. 


firm has two other machines of the same size on order for the 
. Glasgow Corporation. 

In the generator (Fig. 9) the field magnets consist of a 
circular ring of cast steel, 14ft. outside diameter, made in two 
halves which are bolted together. There are 16 inwardly 
projecting poles (forming part of the ring casting), each of 
which carries a bobbin wound with copper wire. The armature 
is of the usual slotted type, built up of a number of toothed 
segments of sheet iron supported by a cast steel spider, and 
bolted together by end castings. It is provided with 
ventilating ducts. Each slot contains four insulated solid 
copper bars, which are connected so as to form a multiple 
circuit singly-wound drum winding. The end connections are 
of the barrel type. 

The commutator is 66in. in diameter, and has 616 segments 
of hard copper insulated by mica. It is so arranged as to 


Fig. 8.—2,400 н.р. WILLAN3 ENGINE. 
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permit of removal of sections without pulling the whole: 
commutator apart, and is long enough to allow of axial: 
adjustment of the brushes to equalise the wear. There are. 
19 carbon brushes to each spindle, carried by aluminium. 
holders, and pressed against the commutator by means of 
steel springs. Flexible copper strips connect the brush. 
holders with the gun-metal bar to which the cable connec-. 
tions are made. The brush arms are fixed by insulated bolts 
to horizontal projections from the cast-iron ring which can be 
rotated for adjustment of the brushes in the usual manner. 
The sole-plate of the dynamo carries an outer bearing of 
ample proportions; it is provided with a stair and rails for 
inspection and for attending to the lubrication. The weight of 
the dynamo complete with sole-plate and bearing is 60 tons’; 
of the armature including commutator and spindle, 29 tons. s 
The switchboard presents no special features except that 
the minimum cut-out and the switch are of extremely massive 
construction, in 
view of the large 
current that has to 
be carried. The 
fixed contacts of 
the minimum cut- 
out are made up 
of copper gauzo 
brushes so arranged 
that the pressure 
of contact can be 
adjusted, and the 
single-pole main 
knife switch has a 
heavy laminated 
J-shaped contact- 
piece attached to 
the switch arm, and 
this breaks the cir- 
cuit in four places,. 
the switch being 
designed for a 
maximum current. 
of 8,500 amperes. , 
Next to the Wil- 
lans-Siemens set is 
another typical 
English steam 
dynamo—a Mather 
& Platt generator 
driven by a Gallo- 
ways’ vertical com- 
pound engine. The 
dynamo is shunt 
wound, and has an 
output of 220 to 
250 volts and 1,400 
amperes, at 105 
revs. per min.; it 
is, however, capable 
of carrying a tem- 
porary overload up 
It is of the 12-pole type, the yoke ring 
and magnet cores being of cast steel, and arrangements 
are made so that the lower half of the ring can be 
lowered into the foundations, enabling any magnet wind- 
ing to be taken off or to be easily inspected. The arma- 
ture is central hung (as seen in Fig. 11), being mounted 
upon the crank shaft between the two engine bearings, 
so that the dynamo has no bearings of its own. This 
construction has recently been adopted by Messrs. Mather 
& Platt in their larger machines, e.g., in those recently 
described in connection with the Bolton tramways. The 
armature is not keyed to the shaft but bolted directly to 
the heavy flywheel with which the engine is provided. The 
armature is of the slotted type, the bars being laid in insulat- 
ing troughs, and entirely embedded in the iron of the core, 
and the commutator is of large diameter and width. The 
brush holders for the carbon brushes are fitted with a practical 
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‘‘ hold-off'" attachment, enabling a carbon to be replaced 
during running simply by lifting off the brush and without 
disturbing the adjustment of the pressure with which it bears 
on the commutator. - 

The efficiency of the generator is stated by the makers to 
be 94 per cent., which, with a stated engine efficien oy of 
91 per cent. gives a combined efficiency of 85:5 per cent. 
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The engine is capable of developing up to 680 1.f. p. when 
provided with steam at lOkg. per sq. cm. and running at 
105 revs. per min. The high-pressure cylinder is 18in. in 
diameter, and the low-pressure 84in., both being arranged for 
a stroke of gt.; the cylinders are erected on standards of an 
enclosed type, the flywheel and dynamo being mounted 
between them as already explained. The distribution of 


arranged on the outer sides of the standards, and thus, owing 
to its accessibility, admits of ready adjustment at any time 
from the outside of the engine, and further, in conjunction 
with the enclosed design of the standards, avoids the risk of 
any oil; steam, or water being splashed upon the dynamo. 
The governor, which is of the high-speed, centre-weight type, 
is positively driven from the valve shaft, and acts on the 
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high-pressure cylinder; provisior is also made for the adjast- 
ment of speed by hand while the engine is running. A system 
of forced lubrication is adopted. The condenser is of the 
ejector type and is fitted with am independently-driven wate 
pump. 

Two other machines in the British section which, on account 
of their compactness, have attracted considerable attention 
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Fic. 10.—500kw. Parsons TURBO-ALTERNATOR. 


steam to both high and low-pressure cylinders is effected by 
Corliss valves, having separate chests for steam and exhaust, 
both sets of valves deriving their motion from eccentrics 
fitted on the crank-shaft, driven from the end of the main 
crank pins. The steam is superheated between the high and 
low-pressure cylinders. The whole of the valve gear is 


from foreign engineers, are the Parsons steam turbines and 
dynamos. They are shown revolving at their full speed, but 
not under load, as they do not supply current for the service 
of the exhibition. The design of these machines is more 
or less familiar to British engineers, however, and need not 
be recapitulated here. Fig. 10 shows the larger of the two, 
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& 500kw. alternator. The armature is directly coupled to the 
turbine shaft, its speed being 2,400, and, the magnets being 
four-polar, the periodicity is 80 ~ per sec. The voltage is 
2,400. The exciter is also coupled directly to the main armature 
shaft. Two governors are provided, an electric one for con- 
stant voltage and a mechanical one for constant speed. The 
turbine runs condensing, and works with a boiler. pressure of 
130lb. per equare inch. Its bearings are lubricated by oil 
delivered under a pressure of about 5lb. per sq. in. from a 
small pump driven off the turbine shaft. The steam con- 
sumption at full load of this set is said to be about 23-5lb. per 
kilowatt hour, and at half load 25°5lb., and the nominal load 
may be exceeded by 20 per cent. The set occupies a floor 
space of only 25ft. by 6ft. 4in., and its complete weight is only 
18 tons. 

The smaller Par- 
sons machine is a 
50kw. continuous- 
current one which 
makes use of its 
condenser as a bed- 
plate, a combina 
tion only possible 
with а turbine 
where there is a 
complete absence 
of reciprocating 
motion and vibra- 
tion. This machine 
also drives its own 
sir and circulating 
pumps from the 
main shaft by 
means of a worm 
and worm wheel. 
The steam ecn- 
sumption -of this 
plant is stated to be 
88lb. per kilowatt 
hour, ineluding the 
power required to 
drive the- pump. . 
The speed is 3,500 
revs. per min., and 
the boiler pressure 
is 1201Ь. 

The third English 
Bel generating cur- 
rent for the light 
&nd power service 
of the exhibition 
is a Bobey-Ernest 
Scott & Mountain 
combination. Its А 
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Fic. ll, —GaLLOWaYs—MATiHER & PLAT? CONTINUOUs-CURRENT S50KW. SET. 
220 to 250 volts; 105 revs. per min.) 


solenoid is so arranged that should the current fail from any 
cause the admission valve is rot opened, and in consequence 
steam is cut off from the engine. ‘The power required for this 
governor is stated to be only 150 watts. A vertical jet con- 
denser is employed, placed beneath the floor, and worked by 
а rocking lever from the low-pressure piston rod. ' 
As already stated, the dynamo is -direct-driven. It is 
8-polar and drum-wound, its capacity being 1,440 amperes at 
280 volts. Its main casting and pole pieces are of cast steel 
and the armature is tunnel-wound, and it does not present 
any exiraoidinary features or evidences of exceptional 
„finish.“ | 
Among tbe other engines and dynamos exhibited in the 
British section are some by Messrs. Ruston, Proctor & Co. 
and Messrs. Marshall, Sons & Co., both of these firms, 
however, having 
their more impor- 
tant exhibits in 
the agricultural 
machinery seetion. 
The former firm 
show а vertical 
compcund engine 
driving a 80 kw. 
dynamo directly at 
400 revs. per min., 
the most no£ieeable 
. feature of the 
combination being, 
perhaps, that the 
engine is enclosed 
and single - acting; 
and also another 
vertical compound 
engine Yin. x 154in. 
x 10in. stroke and 
. simple single-cylin- 
der Corliss engine 
and an oil engine. 
Messrs. Marshall’s 
exhibit in this 
section is a coupled 
compound, non - 
condensing engine 
designed for steam 
at 150lb. pressure 
and a piston speed 
of 600ft. per min. 
The valves are 
| double- beat drop 
| |, valves actuated by 
(1400 amperes at the familiar two- 
| valve releasing 
gear fitted by this 


engine is a cross compound condensing engine with tripvalve | firm, and the bed of the engine is of the Corliss pattern. 


gear, the dynamo and flywheel being placed between the 


cylinders. Its chief dimensions are 
Diameter of high - pressure cylinder lft. Sin. 
Do. low- pressure do 2ft. llin. 
Sei“ сааиЕе óft. бір 
Revs. per min . 8 90 
Diameter of piston год ........................... ólin. 
Diameter of middle of crank shaft ............ lft. біп. 
Diameter of engine bearing . lft. Oin. 
Length do, СИРРАИ 2ft. Oin. 
Distance between centres of connecting rods... Oft. Oin. 
Diameter of flywheel .............................. 13ft. Oin. 
Width dU. ое енна: 2ft. Oin 


Both cylinders are jacketed. The valve seatings are of 
phosphor bronze. The governor is of the ball type, acting on 
the cut-off of the high-pressure cylinder. The valves are 
lifted ani released by levers with a pawl attachment, the 
levers being driven by eccentrics, and the time the levers are 
in contact is varied by the governor in the usual manner. In 
addition, there is an electrical governor, consisting of a pair 
of solenoids, the plungers of which act on the cut-off in the 
same way as the mechanical regulator. The shunt solenoid 
varies the cut-off to keep the voltage constant, and the series 


Many representative British engine and dynamo builders 
have not exhibited. The only specimen of a Belliss engine 
I saw was a diminutive 2-crank one driving an auxiliary 
machine, hidden by a large French-American generating set, 
and bearing a French name plate. Messrs. Crompton are 
only exhibiting instruments, and no Brush, Ferranti, E. C. C., 
Johnson & Phillips, or Parker dynamos are to be found. 

The next article will refer to some of the continuous- 
current sets of French manufacture. 


[Correction.—By a printers error the name of the chief 
of the electrical department at the Paris Exhibition, p. 508, 
second column, in the line immediately above the illustration, 
has been spelt Picon instead of Picou.] 


Copper Mines in Natal.— The special correspondent of the 
Standard at Durban reports that an important discovery of 
copper has been made in the northern part of the colony, and 
that the lode is reported to be 4ft. wide. 
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THE CENTRAL LONDON RAILWAY. 


| (Continued from page 433.) 
W The Power Station (concluded).—Fig. 80 shows the front 


of the main switchboard, and Fig. 81 shows the back, viewed 
from the same end. The arrangement of the instruments 


the middle one is a voltmeter connected across the secondaries 
of a 40:1 potential transformer, There is one such transformer 
for each generator, and a seventh for obtaining the line voltage. 
The outer instruments are of exactly 
the same type as the voltmeter (they 
all take about one-fourth of an ampere 
at full scale reading), but are employed 
. asammeters by being connected in the 
secondaries of bus bar transformers. 
These two instruments give the 
current in two of the three, phases. 
The field current is also indicated bya 
0°26-ampere hot-wire instrument, but 
ia this case it is connected in shunt to 
a strip of patent resistance metal 
which carries the field current. The 
10in. handwheel on the sub-base con- 
trols the field rheostat connection 
board, the field rheostat itself being 
located on iron brackets under the 
switchboard gallery. The two lower 
points of the field switch (see Fig. 33) 
go to the field circuit, the two upper 
to the exciting 'bus bars, and the two 
intermediate contacts to the discharge 
resistance. In this case the discharge 
resistance is built for 8 ohms, and 
suitable to carry 40 amperes for 15 
seconds without harmful rise of 
temperature. This is a suitable pro- 
portion for taking up the discharge 
Fic, 30.—F ont Visw оғ Main SWITCHBOARD, current from the generator field. The 
field resistance is 0:73 ohm. 
on the various panels of this switchboard are shown to scale The tw» large Hartmann and Braun illuminated dial hoi- 
in the front and back view given in Fig. 82, while Fig. 88 wire voltmeters ароз the swinging bracket are used respectively, 
gives a complete diagram of the electrical connections of the | the upp2r for indicating the line voltage, and the lower for 
switchboard to the main generators, the exciters, the lighting | syachronising. There are also two synchronising lamps above 
sets, the rotatory converter—which is not yet сей and the line voltmeter. On each panel there is а red lamp 
the feeders going out from the 
station to the railway. An enlarged | — . À 


view showing the front and section — “Ам! , 
of a three-phase switch is shown in 2 — 
Fig. 34. Referring to Fig. 82 the TT E le | 
four small panels at the left are > м. NINE. 
devoted to the four 50 kw. exciter а LE ET. Tod 
sets. These feed the exciter 'bus * | yl V ^ m orem 
bara through double-pole 400- í— äEfäͥ $ 
ampere switches, which possess the Auc Am uu 
novel feature of being made inter- — — 
v— — 


locking with the field switch, thus 
excluding the possibility of opening 


"^, , 
i = 
сс | | 
— = T à 
ihe field switch of any exciter 


while the main switch is closed. | divided TUNIS 
The main and field switches are | 118—128 1 7 
double-throw, and in their lower R 


positions are available ſor supplying 
lighting circuits, but since at a later 
date it was decided to have entirely 
independent lighting sets, the 
switches will not be used in the 
lower position. In the main circuit 
of each exciter there is also a 
Siemens’ minimum cutout. The 
six large panels to the right of the 
exciter panels contain the controll- 
ing and measuring apparatus for 
the three-phase main generators, 
and the two remaining large panels are devoted to the main | constantly alight whenever the corresponding generator 18 
feeder cables. At the top of each generator panel is mounted | excited. Upon the feeder panels there is а ‘bus bat 
а Parshall three-phase double-break aluminum-bladed switch. | transformer ammeter in each of the three phases. The 
The construction of this switch is shown in Fig. 84. All| sub bases of these feeder panels each contain а Holden 
the measuring instruments are of the Hartmann and Braun | integrating wattmeter, and a Thomson recordin wattmeter. 
hot-wire pattern. Of the three instruments in the upper row | The Holden wattmeters are built on quite novel lines, m 
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the indicating pointer is not directly operated by the dynamo- 
meter coils, which here simply control the movements of a 
motor, which in turn moves the pointer. The watt dynamo- 
meter acts as a relay to close and open the secondary circuit 
of & small induction motor, so arranged that when the circuit 
is closed the motor moves the pointer in such a direction as 
to increase the reading of the instrument. As the reading 
increases there is a proportionate extension of a spring which 
is attached to a cylindrical drum on the pointer shaft. The 
tension of the spring acts on the movable coil of the dynamo- 
meter so as to tend to open the secondary circuit. Under 
these circumstances the motor will increase the reading until 
the spring force balances the electro dynamic force of the 
coils, when further forward motion is impossible, as it would 
cause the secondary motor circuit to open. As the dynamo- 
meter coil has to move through an angle of 1deg. or less there 
is little trouble from flexible contacts to the movable coil. 
The induction motor consists of a copper disc mounted on the 
pointer shaft and a pair of laminated magnets whose poles are 
brought together so as to leave a slit big enough to allow free 
motion of the disc. One of the magnets has a coil of very fine 
wire wound on its pole, and forms the circuit opened and closed 
by the relay. Each magnet has a magnetising coil, the alter- 
nating current for which is obtained from any convenient 
source of supply. The scale of the instrument covers 800deg., 
and is uniformly divided throughout. 

From the switchboard diagram it also will be seen that, of 
the four outgoing main cables, two are connected to Parshall 
overhead type switches, and two to oil-break switches, which 
will be located below the gallery. These oil-break switches 
are of very liberal proportions. Next to the feeder panels, an 
additional panel will soon be installed, leading down to the 
power-house rotary converter. ‘The other panels for this 
additional installation will be located in another gallery on a 
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lower level than the main switchboard gallery, at the east side 
of the building. The remaining four small panels at the 
extreme right-hand end of the main switchboard gallery are 
devoted to the two lighting generators and the feeders for the 
lighting circuits. They possess no features of especial interest. 
All the apparatus on these power. house switchboards have a 
uniform copper finish, which, against the marble panels, 
present a very satisfactory appearance. It will have been 
noted that on the front of the panel nothing below the high- 
tension switch blades is connected to the high-potential 
circuits. The panels stand óft. дїп. forward from the back 
wall, giving ample room for working behind the switchboard. 


(To be continued.) 


[ERBATUM.—We are asked to state that the curve, Fig. 21, in 
our last article on the Central London Railway, published in 
our issue of July 18th, is incorrect, and was given us in error. | 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournms р'Атве.] 

Effect of Mast Wires in Space Teleqyraphy.—A. Lindemann 
has completed a systematic study of the precise influence of 
the mast wire upon the intensity and the wave-length of the 
system of waves emitted by a Righi oscillator. He used a 
horizontal arrangement for the latter, and was thus enabled 
to attach auxiliary wires on both sides. He found that such 
an oscillator emits two superimposed wave trains, one of which 
has the same wave-length as that emitted by the oscillator 
without the wires, while the other has a greater wave-length, 
determined by the period of the whole oscillating system 
consisting of the balls of the oscillator and the wires joined by 
air sparks, The effect of the wires upon the original wave 
train of the oscillator is to strengthen it, since waves of the 
same length, but less damped, are emitted by the wires. The 
advantage of the wires is the greater the shorter the air-gap 
separating them from the oscillator. As the air-gap increases 
the amplitude of oscillation of the whole system decreases in 
comparison with the amplitude of the original oscillation, and 
the damping factor increases. When one of the “ feelers” 
was put to earth, and the other left in position, thus 
approximating to the arrangement used by Marconi, the 
second wave system could no longer be proved to exist. At 
least, its wave-length could no longer be determined. 
Otherwise the phenomena were the same. 

(A. LINDEMANN, Ann. der Physik, No. 6, 1900.] 


Kinetic Theory of Metallic Conduction.—The laws of metallic 
conduction will probably soon be brought completely under 
the theory of electrons, which has lately succeeded in estab- 
lishing some important fundamental relations between the 
phenomena of heat, of resistance, and of electrolysis. The 
ratio of the two conductivities of a metal may be approximately 
calculated by Drude’s electron theory, which involves the 
number of gas molecules per gramme and Thomson’s value of 
the elementary electric charge. M. Reinganum points out 
that these two numbers, both somewhat roughly determined, 
are not really necessary at all, and that the much better 
known values of the electro-chemical equivalent and the 
velocity of hydrogen atoms in a gas may be substituted for 
them. This substitution gives for the ratio of thermal to 
electric conductivity the number 0:7099 x 107", which is in 
remarkably close agreement with the experimental values 
found by Jager and Diesselhorst, such as 0:706 x 10 for 
aluminium. In this agreement the author sees a proof that 
in metals also, as in liquids, electricity moves in separate 
quantities of the value of the quantities transported by 
electrolytic ions, and that the principles of the kinetic theory 
of gases apply to both. If that is the case, our knowledge of 
the material convection of electricity is about to become as 
complete as our acquaintance with the ether stresses causing 
or attending it has already become. 

[M. REgiNGANUM, Ann. der Physick, No. 6, 1900]. 


Theory. of the Coherer.—Y rom a series of measurements of 
the difference of potential between the terminals of a coherer 
observed when different Ij.M.F.s are applied and different 
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currents sent through, K. E. Guthe and A. Trowbridge have 
arrived at the conclusion that the high original resistance of 
the coherer is due to a film on the surface of the metallic 
particles, and that the reduction of resistance by electro- 
magnetic waves is due to some kind of electrolytic transfer of 
ions across this film, resulting eventually in a deposit which 
bridges over the gap, and attaches the particles to each other, 
As the current through the coherer increases, the resistance 
falls, and the difference of potential at the terminals of the 
coherer tends asymptotically towards a limit P. This P is the 
potential difference over a molecular layer of ions in which 
there flows through each iun the maximum current it can carry. 
The authors point out a remarkable relation between the P of 
any element and its gramme-equivalent. The product of both 
is constant, and its value is about 6. For steel P is 0:28 volts, 
for copper 0:178 volts, and for lead 0:127 volts. The 
asymptotic limit of P may have some connection with the 
peculiar apparent resistance of the arc. The authors make 
PbO, and CuS agree in their behaviour with this modification 
of Lodge's theory by supposing that they are broken up into 
two components, one of which conducts well, while the other 
conducts poorly. 
[GurHE and Tnowbnrpg, Phys. Review., July, 1900.) 


Electric Effects of Light upon Green Leaves. — Under certain 
favourable conditions, which are not as yet completely deter- 
mined, green leaves show & true electrical response to light, 
consisting in the establishment of a potential difference 
between the illuminated and the non-illuminated half of a leaf 
which may amount to 0:02 volts. This effect shows a remarkable 
similarity with the effect of electric excitation upon nerve 
and muscle. Inthe human nerve substance, electric excitation 
causes а current from the resting to the active tissue, followed 
after a few seconds by a smaller current in the opposite 
direction. In Iris leaves, the current flows from the illu- 
minated to the shaded half of the leaf during illumination, 
aud in the opposite direction for about five minutes after the 
illumination has ceased. The response takes about four 
seconds to set in, and it is only the young and growing leaves 
that show any response. When the stimulus is repeated, a 
certain amount of fatigue is shown, as in all organic struc- 
tures and even in some inorganic substances. But no fatigue 
is shown when the leaf is given an hour to recover between 
each stimulus, The tobacco plant acts like Iris, but in 
Trop:eolum and other plants the currents are in the opposite 
direction. That chlorophyll is essential to this photo-electric 
reaction is shown by the fact that the petals of flowers do not 


show it. 
[A. D. WALLER, Commun. to Royal Society, read June 14, 1900.] 


Vacuum Phenomena of Nitrogen.—The effects presented by 
an electric discharge through nitrogen are of a particularly 
complex character. Very minute quantities of a foreign 
substance are capable of altering the aspect of the discharge 
considerably. ‘This is particularly the case with the fluores- 
cence of the walls of the tube, which P. Lewis has recently 
studied. He found that when nitrogen prepared from 
ammonium nitrate and sulphate and purified over hot copper 
was pumped through an H-shaped vacuum tube, the whole 
wall of the tube ehowed a brilliant temporary fluorescence, 
which extended for about 1 metre into the supply and exhaust 
tubes. This temporary luminosity, which the author terms 
B. fluorescence, was confined to the wall, as could be shown 
by heating a small portion of it. At that portion the 
luminosity disappeared, but reappeared on cooling. The 
whole phenomenon lasted only a few seconds, but could be 
made permanent by keeping the pump at work and thus 
supplying a continuous stream of fresh nitrogen. Spectro- 
scopic examination showed that the fluorescence was dependent 
upon the presence of a number of bands in the extreme ultra- 
violet, which are due to a combination of nitrogen with 
oxygen. It is therefore likely that very minute quantities of 
oxygen are the cause of the phenomenon, though larger 

uantities stop it altogether. 
ыны : i [P. Lewis, Ann, der Physik, No. 7, 1900.) 
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LIGHT-LOAD LOSSES. 


No doubt the surest way to reduce light-load distribution 
losses in an alternating-current supply system is to convert it 
to a continuous-current system; and perhaps it was owing to 
this somewhat obvious answer to the question implied in the 
title of Mr. Boor's recent Paper that the discussion on it at 
the Municipal Electrical Association was brief and brought 
out no new facts. Yet the subject should be one of the 
greatest interest to engineers of alternating current stations, 
for these all-day losses in the distributing apparatus militate 
more than anything else against the financial success of their 
undertakings, and it is not in every case that the drastic 
remedy mentioned above can be applied. The adoption of 
alternating-current systems in so many caces in which, even 
at the low limit of “ declared" pressure formerly imposed by 
the Board of Trade, continuous current would have been more 
economical, has to some extent been due to the convention, 
at one time accepted by the majority of electrical engineers :— 
Continuous current for “compact” districts; alternating 
current for "scattered" districts. Every engineer in design- 
ing a supply system hoped that his district was a scattered " 
one. He desired as large a load as possible, and trusted to 
create a demand for electrical energy from the residential 
districts round the outskirts of his town. The electric 
light, instead of remaining a luxury became soon a business 
necessity, and now every engineer knows that even with the 
Wright maximum demand tariff system, a small public house 
is probably a better customer than a large “ residential 
mansion.” Had not Parliament from the outset set its face 
against preferential charges, the Temperance League would 
doubtless have found itself compelled ere this to start & orusade 
against the methods of the supply station engineer. | 

But to return to the subject of diminishing the all-day 
losses on an alternating-current system in a district where 
the probable increase in demand is not sufficient to warrant 
a complete or even partial introduction of continuous-curren! 
supply. Mr. Boor's long Paper can be resolved into an almost 
unnecessary recommendation to use the best and most 
efficient transformers, and a recommendation to switch out 
transformers from the secondary network during the hour 
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of light load. The second recommendation might also seem 
to be an obvious one were it not that 13 out of a total of 15 
supply station engineers who replied to the enquiries in 
Mr. Boor's circular letter do not follow this practice regularly. 
Of course, as with all other debatable questions in electrical 
engineering practice, its solution must depend on the 
special circumstances governing each particular case. 
In a large system such as the alternating current ones 
in London, it is obvious that a considerable saving can be 
effected by this means, so much so that at several sub-stations 
in the metropolis at least one man is employed continuously 
for several hours a day. But in the case of sub-stations with 
smaller outputs, although the loss may be the same proportion 
of the whole output, it is intrinsically less important than 
before, while a man’s wages remain more or less at a fixed figure. 
It is thus that a large number of station engineers find it more 
economical to put up with the all-day magnetising losses as a 
necessary evil inherent to the alternating-current system, than 


to try and reduce them by increasing the item of wages. 


Mr. Boor's figures as to the amount of these losses at 
Tunbridge Wells are not very clear, but taking it even that 
nothing but the actual losses at no-load are represented in the 
£200 he mentions, the saving, say, of half this at the expendi- 
ture of an additional £50 a year in wages would only just be 
worth while, and would be no great economy ; besides, the 
additional risk is brought in of а breakdown of the diminished 
transformer plant in the daytime through overload if the sky 
were suddenly overcast by a fog or thunder-cloud. With 
smaller loads than at Tunbridge Wells, therefore, it would 
seem that, with a fair number of sub-stations, if would hardly 
pay to switch transformers on and off according to the 
magnitude of the load unless an automatic device can be 
made which will do this with certainty. When, however, 
the sub-stations are comparatively few in number, the cost of 
sub-station switchboard attendance need not be great, for, as 
the attendant would only have to manipulate the switches at the 
times that the load was coming on and going off, he could 
perform other duties as well. In such cases it would often be 
economical to combine the sub-station with central offices, 
stores, meter and lamp testing room, or a drawing office, 
which need not be in immediate proximity to the works. 
Coming now to the question of automatic switches for this 
purpose, there is a possibility of a compromise between an 
absolutely automatic arrangement and an attendant. Two 
years ago (Vol. XL., pp. 391 and 893) we described two 
automatic devices for switching in transformers as the load 
increased. Of these the one which appeared to us to be 
constructed on the most solid lines unfortunately only cuts 
transformers in but does not cut them out again, thus 
effecting but half of the desired saving. This apparatus, due to 
Mr. A. Н. Watton, who was at that time with the Metropolitan 
Electric Supply Co., has, we believe, proved itself thoroughly 
useful in the sub-stations of the company. The other device, 
due to Mr. Atrrep BcnrLarTER, was most ingenious; but 
although it was said to have proved its value for eighteen 
months in Budapest, we do not believe that it has been used 
extensively elsewhere, probably owing to a natural distrust 
evinced by electrical engineers towards mercury ‘contacts in 
high-pressure apparatus. An alternative worthy of considera- 
tion is an electrically actuated switch, worked, not auto- 
matically by the current in the transformer falling to a 
sufficiently low value or rising to a sufficiently high one, but 
simply controlled by a switch on the main switchboard of the 
supply station. As the sub-station switch would only be in 
motion a few minutes each day, a strong current drawn from 
the secondary network could be used for working it, while at 


the same time the mains leading to the station need not be 
heavy, as for the short time they would carry current a con- 
siderable overload would not have time to heat them. The 
current flowing from the sub-station 'bus bars could be 
read off in the station by an ammeter of the shunted 
Weston type, the main circuit resistance to which the instru- 
ment was shunted being of course in series with the sub-station 
'bus bars. In considering the value of such an apparatus, the 
degree of reliability and the capital, cost have to be weighed 
on one side against the cost of the wasted kilowatt-hours on 
the other side. Probably in most cases the balance will be 
against the automatic or electrically controlled apparatus, во 
that the choice will once again lie between switching off by 
an attendant or allowing the all-day magnetising current to be 
wasted. The moral is, however, that it is the wisest practice 
to diminish the number and to increase the size of the sub- 
stations as much as possible, and to place tham in easily 
accessible situations. This having been accomplished, it 
should be no difficult matter to arrange for the necessary 
switching in and out being done by hand at the two critical 
periods of the day. 


THE REDUCTION OF LIGHT LOAD LOSSES IN 
ALTERNATING SUPPLY WORKS.* 


BY HORACE BOOT, M. I. E. E. 
(Corporation Electrical Engineer, Tunbridge Wells) 


Thie question of light load losses in electricity works, be they 
continuous or alternating, deserves more attention from engineers 
than it has hitherto received. These losses might be divided under 
two heads— viz. :— | 

Work Losses.—(1.) Fuel used in keeping up steam ready to supply. 
(2. Radiation losses in boilers, separators, brickwork, steam and 
drain pipes. (3.) In running larger generators at light loads to enable 
the voltage to be kept constant, should motors or other apparatus 
requiring heavy starting currents be in circuit. (4.) Wages paid to 
the men during the hours of light load. (5.) Interest and sinking fund 
on the buildings and machinery during light load hours. 


Distribution Losses.— (1.) Losses in transformers (magnetising watts). 
(2.) Losses in the shunts of meters. (3.) Interest aud sinking fund on 
capital, outlay on cables and distribution appliances. (No. 2 and 3 
apply equally to alternating and continuous systems, but No. 1 only 
applies to the alternating, except where continuous-current trans- 
former systems are in use.) | 

The author does not purpose in this short Paper dealing with the 
losses under the works heading, as there are many ways in which 
these can be reduced to а minimum, but he has not yet come across 
a system, be it direct or alternating, in which these in the course of a 
year do not total up to a very large amount which would make an 
appreciable difference in the cost of supply if they could be 
overcome. In distribution, the most important losses requiring 
consideration, and which are more or less complicated, are the 
transformer losses during light loads, and, since it is iucreasingly 
evident that in tlie near future transformers dealing with alternating 
currents of mono, di or polyphase, will be used by both what are 
now known as“ continuous-current ” aud“ alternating" engineers it 
is important to both sections to endeavour to meet these losses and 
to ascertain the mauner in which they can best be reduced to a 
minimum. Low- tens ion engineers of а few years ago are all of them 
propounding schemes involving high pressures, and it is notable that 
all these schemes propose using alternating currents and transformers 
or motor generators, There is a concensus of expert opinion that the 
most economical way to supply electricity over large areas and on a 
large scale is by a form of high-tension transmission, and therefore 
the author does not feel called upon to apologise to his continuous- 
current friends for wasting their time over problems which they now 
see they will have to (ackle in the future. 

The transformer losses may be divided into "iron" losses and 
“copper” losses, the iron losses being dependent upon the eddy 
current loss, varying of course with the temperature and periodicity, 
and the contact between the adjacent р and hysteresis loss 
depending upon the quality of the iron and the temperature to which 
is is heated, the E.M.F. curve, and the maximum induction ; also, n 
not unimportant item, the mechanical strains aud stresees to which it is 


* Paper read before the Municipal Electrical Association, at Hudders- 
field, June 21. | | 
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exposed. The copper losses may be summed up as the CR loss due 


to the magnetising current and resistance of primary winding. These, 
of course, again vary as the square of the current, the resistance of 
the copper, the temperature to which the winding attains, sectional 
area of same, and the length. 
the C*R loss, due to magnetising current, is about 0:20 per cent. of 
the maxinium output. It is important to note that the limit of work 
which a transformer can undertake is governed by the overheating 
permissible, aa this exercises a very important function when short 
circuits on the distributing networks take place, as the transformer 
only requires to be fused to its burning up limit, which is usually 
very much higher than its output. It will be seen that it is 
important to design a transformer in such a manner that it has 
sufficient means of radiating its heat, as only in that manner can a 
transformer be kept within decent limits in weight and size. With 
regard to improvements in transformers, it is interesting to reproduce 
a curve having for ordinates the watts per pound of iron tested at 
100 frequency, and for abscisse the maximum volte of induction in 
C.G.S. Units, for which the author is indebted to Mr. Berry. From 
this it will be seen that the efficiency of transformers has advanced 
enormously since 1890. This increase of efficiency plays a very 
ing efficiency 
curves it is now possible to obtain an all round efficiency, including 
light load hours, of something like 94 per cent., that is, taking 20 
hours at no load, two hours at full load. Many works, however, are 
fortunate in obtaining a longer period of load. Comparing the 
efficiencies for the last 10 years, there has been an improvement of 
something like 16 per cent. It therefore will be seen that one of 
the ways to reduce light load losses, 4s to instal transformers of high 
quality. Itisof course apparent to anyone that the copper losses 
from the all day efficiency point of view are of less importance than 
the iron ones, because the iron like the poor, “ із always with us,” 
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Makimum values of induction in C.G.S, units. 
Curve A, Showing Advance in Transformer Efficiency. 
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whereas the copper losses do not play such an important part until 
the transformer becomes loaded. The ageing of the iron is a very 
important matter, and the author has found, from tests carried out, 
that iu tlie case of old transformers the effect of age has been to 
increase the magnetising watts by as much as 45 per cent. This 
should not be the case with our present knowledge, as in the case 
referred to it was due to the number of lines forced through the iron 
to a very large extent, whereas if the iron density had not been 
pushed so far, also the temperature limit both in the iron and in the 
copper, there is no reason why the watts taken to magnetise should 
have increased so enormously. In other instances tried by the 
author they have increased 10 per cent. after nine months’ use. He 
thinks it is here that in all probability our systems put down with 
English plant will eventually show their superiority over American- 
made machinery, as it is well known that Americans load their 
machinery up to the limit, In his transformer specifications the 
author finds it necessary to insert a clause that the tests on the core 
losses shall be taken a'ter the transformer has been six months at 
work on its full load, aid he is even of the opinion that this six 
months would be better if it were 12 months, because a transformer 
appear to get better as it gets older, until it reaches a certain point, 
and then the increase in iron loss runs up. The ageing which 
increases the iron loss can be governed by temperature rise, the 
quality of the iron, and the strains of a mechanical nature to which 
it is exposed when in use. 

In a table below are given the actual tests obtained from different 
sizes of transformers in sub-stations in Tunbridge Wells, showing 
the increase in maguetising watts with age, also the number of watts 


The author has found, however, that. |. 


Sub-stations or Transformer Pits. 


Size of | Core Ісав in . Size of Core loss in 
trans- watts when . a trans- watts ves in | Ven 
кыч m "s s Я watts now. че ms in beri cd. watts now 
— oe — | — — —— — a 
80 | 490 490 5 102 180 
25 | 385 410 5 71 8) 
50 i 491 590 25 462 | 460 
25 | 390 390 95 540 550 
25 220 770 5 а 230 
25 | 391 i 390 5 180 
25 468 470 5 H 
5 120 11 5 ie 150 
5 150 170 3 12) 10 
15 | 320 | 850 25 390 450 
25 | 426 |, 430 15 340 400 
House Transformers. Core Losses. 
Sizs kw. Watts. Size kw. Watte 
2 110 \ 3 150 
1 45 2 110 
2 110 1 45 
1 45 | 2 110 
3 159 | 1 45 
2 110 2 110 
1 45 1 45 
1 45 | 1 45 
1 45 | 1 45 
3 150 1 45 
2 110 | 1 45 
2 110 | 3 150 
3 150 3 150 
2 110 5 180 
1 45 us a 
2 110 Total 56 kw. 2,765° 


* Total тайа lost = 2,765 =2°765 units per hour. 


used on large transformers (calculated) during the period of light 
load. This is important, as from these figures can be calculated the 
saving that can be effected by switching the transformers in or out, 
according to the conditions of load, making, of course, provision fur 
the labour, interest and sinking fund required for doing this. 
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No. of days transformer has run on magneti, ing current. 
` Ageing. 


Average of Pointa. 
Percentage increase of open circuit losa (15571 true watts), 


With regard to ageing of transformers, there is an interesting 
curve published by the London Electric Supply Corporation, 1n 1895. 
and which, with their kind permission, is reproduced here. n 

The author has calculated that at Tunbridge Wells the units 

enerated during the period of no load in 1899 amounted to 32.1%. 

he units р to the transformers in circuit, calculated taking 
the same number of hours equals 10°75 x 3,000 hours= 32,250, a 
the total number of units generated in 1899 equals 466,901, chose 
that the number of units due to core loss amounts to 6:09 per em 
of the whole. The cost of supplying these © core loss” units (1 he 
per unit) amounts to £201. 11s. 3d., and it is this figure which t 
author is hoping at some future time to save entirely, an: 
he will be in the same position as his Continuous 1 
Friends” £o far as efficiency of distribution goes. By adopting 
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network inter- connection system and running a sufficiently large 
L.T. main into the works, or, if the works are situated some 
distance from the distributing area, supplying the whole of the 
distributing networks from either the works or one sub-etation, 
the whole of the loss, with the exception of that occasioned by the 
use of one transformer, can be saved, against which, howevér, must 
be balanced the labour involved in visiting these sub-stations twice 
a day for the purpose of switching on and off the primary and 
secondary. The switchgear in these sub-stations should be as simple 
as possible, so that it does not require a particularly skilled man to 
operate same, nor should it be possible for him to kill himself. A 
few years back Mr. Walton (then chief engineer to the Metropolitan 
Electric Supply Co.) brought out and patented an automatic trans- 
former switch, to switch in the transformers on both the primary and 
secondary, as soon as the load became sufficiently heavy to require a 
supply from that transformer. "These have been in use since March, 
1897, at the sub-stations in Marylebone-passage, Brook-mews, Rath- 
bone-place, and I believe the London Electric Supply Corporation 
and the Brush Provincial Co. are also using them. This automatic 
switch is most useful in towns subjected to sudden demand, as the 
engineer can rest assured that a sufficient number of transformers 
will be switched in to cope with the load, and will not have to 
depend upon the vagaries of human intelligence. It is, of course, 
easy for any station engineer to calculate the saving effected in 
switching off these transformers ; which becomes more marked in 
towns with & r load factor, and in the provinces, where sudden 
heavy demands are almost unknown, from the following formula :— 


The number of hours the cost per Board А 
f per annum the trans | {ч Trade unit | x e 


former is not loaded generate 


Another advantage to be obtained by being able to cut out all trans- 
formers during the hours of light load, is that it places all the feeders, 
with the exception of one perhaps, at the disposal of the mains 
superintendent for testing purposes, or working thereon, and then 
there can be no excuse for not keeping them in perfect condition as 
they can be tested daily. 

The question of the best oum for fuses in the H.T. feeders is a 
very troublesome one, and the author has found that the safest place 
to have fuses is at the works, and at the works only, especially when 
we get to the condition of things where transformers never go wrong ; 

unless fuses are constantly watched in the sub-stations, and 
frequently changed, no reliance whatever can be placed upon them. 
I venture to think, in the analysis of the number of extinctions, and 
the cause, 75 per cent. could be put down to the erratic behaviour of 
fuser, both on the Н.Т. and the L.T. side, and for that reason fuses 
should only be inserted where it is dangerous to do without them. 
In the distributing networks I have not found it necessary to insert 
fuses, except at the point of inter-connection as above stated. This 
method of reducing the light load losses to the minimum, unless 
precautions are taken, may introduce serious results, and be the 
cause of cables and transformers breaking down. Some time ago 
Mr. Hay wrote an article proving that when breaking a current, at 
the instant of breaking the current it had a higher value than its 
normal maximum, the core being left more strongly magnetised than 
when under working conditions. In some experiments carried 
out with transformers, it has been proved that transformers 
do not, as a rule, break down at the instant of connection, but 
the core settles down to the ordinary cycles of magnetism gradually, 
and there is no rise in P.D. across the terminals; but if they break 
down the damage was done when switching off. It would be 
interesting to hear from other members if they have found the life 
of the cables and the transformers, when intermittently used, to be 
shorter than when they are in constant use; beyond the strain of 
switching on and off, the author does not see that there should be 
any difference unless the transformers get undaly heated, in which 
case the continual heating and cooling may do mechanical damage. 
There is another danger which may be introduced at the time of 
switching in and out, viz, the capacity effect ; but, provided care be 
taken to switch 1n the outer conductor first, and switch out the inner 
conductor first, it is unlikely that the conditions will be such as to 
break down the cable. Experiments were performed by Prof. 
Fleming and Mr. Alexander Siemens on the Deptford mains, which 
will be within the memory of the members, and the able articles 
written at the time with respect to the same are worth studying. 
One of the points to be borne in mind, however, is to avoid any dis- 
continuities in the outer conductor of a concentric cable, and this 
can best be secured by earthing the outer without any fuse in circuit. 
This subject was ably treated by Mr. Gisbert Kapp, in the Electro- 
technische Zeitschrift, Decemter 28, 1899, in which he depicts some 
conditions into which we unhappy alternate current engineers may 
get and break down our cables. However, it is rarely that these 
conditions are present, but itis always advisable to take precautions, 
such as the adoption of Neufield's rule for switching in and out: 
a The earthing of the outer conductor, and omiszion of all fuses in 
the outer.” 


It is important that transformers should be constructed to with- 
stand a considerable load for a short period, аз, when such is the 
case, it is ible to use a transformer that will be fairly well loaded 
at normal times of heavy demand, and occasionally withstand a 
great deal more. In some of the transformers the author has tested 
there appears to be теу little limit to their overloading capacity, 
one in particular, a 5kw. transformer, easily withstood a load of 
12kw. without burning up; but he finds that when the larger 
sizes are dealt with the manufacturers are not so generous in giving 
more than you pay for. From calculations and tests made, it 
appears that about 140 watts are wasted in core losses for every 
1,000 watts supplied to the lamps. Considerable economy may 
be gained in distribution by keeping the number of sub-stations to a 
minimum ; in fact, the Board of Trade alteration in the permissible 
pressure of supply has been an immense boon to alternate- 
current as well as to continuous-current engineers, The insulation 
of the distributing mains is better maintained in the case of alter- 
nating than a to be the cage in continuous-current distribution 
systems, in which, by increasing the presaure, “shorts” and other 
troubles have been experienced. Taking the cost of coal, which in 
Tunbridge Wells is very heavy, at 1d. per unit, the cost of energising 
the transformers on circuit amounted to £137. 33. 4d. in 1899, In 
order to overcome this loss, it is necessary that the L.T. networks 
supplied from the various sub-stations be inter-connected, as it is 
then possible to switch off all the transformers, except one, on both 
primary and secondary. For this purpose, the author has arranged 
the networks so thatthey can be fed in the daytime from a trans- 
former situated at the worke, and the whole of the transformers in 
the sub-stations can be switched out of circuit. This at once 
reduces the light-load losses from 10,750 watts to 590 watts, against 
which, however, has to be put the cost of the extra switchgear and 
men’s wages, unless an automatic switch is used ; but it will be seen 
that this arrangement enables the feeders to be tested every day, 
worked upon, and kept in perfect order, without in any way diecon- 
tinuing the supply, which, as prescribed in the act, is continuous 
during the 24 houre. In towns where it is possible and economical 
to build a large sub-station and make it a centre of distribution, 
transformers can be banked, and it is usually arranged for one man 
to attend to these, but in Tunbridge Wells the area is very extensive, 
and no particular sub-station can be looked upon as the feeding 
centre, so that the most economical way is to place one large trans- 
former in each instead of providing several small ones and switching 
them in as the load comes on. 

The author has found from experience that the most satisfactory 
arrangement for fuses on the outer networks is to make them 
comply with the following conditions : Each transformer sub-station 
should be allotted a certain small area, which should not exceed the 
maximum load of the transformer at the time of full demand even 
if it were isolated from the other sub-stations, A fuse box on the 
distributors should be inserted before connecting that particular 
transformer area with the other network area. This is what he 
has carried out throughout and found to work admirably. 

It is advisable to test the transformers at least once a year, to 
obtain the magnetising watts on open circuit, and the full load 
vol drop, and compare them with the previous tests, and, in 
most instances it will be found advisable to scrap the old trans- 
formera, and buy others more up to date having more permanent 
efficiencies. With a reduction of frequency to a standard of 
50 periods, many alternating troubles would disappear, such as 
impedence. With regard to skin effects, Lord Kelvin showed that 
the current only penetrated to 00393 of an inch after increasing 
the frequency above 150, but the loss occasioned by this may be 
more or less neglected with low periodicities, 

A very important point to bear in mind in alternate-current dis- 
tribution is to keep the power factor as near unity as possible. This 
pore is not easy, and is often the cause of great loss in efficiency. 

he effective volts and amperes rarely exceed 0 75 of these apparent: 
it may be much less than this when motors, arc lamps, and various 
inductive apparatus are in circuit. This wattless current loads up 
the armatures and the cables, producing considerable phase difference. 
However, provided the frequency is kept low, the difficulties can be 
overcome, as the current lagging in phase depends upon the induc- 
tance in circuit and the periodicity. Various suggestions have been 
made for introducing capacity in order to give lead, and thus nullify 
the lag in an alternate-current circuit caused by induction, but the 
author is not aware of any system being in operation in this country. 
When it is necessary to calculate actual resistance these effects pre- 
sent difficulties, as it is apparent that the resistance must change 
according to the kind of load. 

Another source of waste, although of not very large moment, 
is the energising watts supplied to maintain the shunts of the 
meters when no energy is being consumed. It will be seen 
that there are 1,000 metera on circuit, all of them taking a small 
amount, and most of them taking that amount for 20 hours out of 
the 21 for no purpose that a saving would be effected if this 
shunt were cut out when no current was flowing through the series 
coil. The autho has introduced into Tunbridge Wells a small 
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Appendix. —Zn/ormation obtained from 17 towns. 


Do vou Are any arrangem'nts | Do you use Magnetising Does your 
inten E Leb Devon hink vous made for reducing | Magnetising watts | any automatic | watts more after | low. tension 
Towns. еб wilh t NE А 1 the idle magnetising and amperes given switch for  usingtransformers, network come 
fuses ? _ Watts in to mains. | cutting out some time, into the 
| time of light load ? transformers’ per centage ? works ? 
Bath | No. Ves. Nov.. No. — One circuit. 
Bedford ......... Only occasionally, In some cases. No. 5 kw. and 6 amp. NOs, ib е е . No. 
Bolton No. . s co Hd Leu xis Е ИИ ‘wages Yes. 
Bristol Ves. Yes, Nothing daily. About 30,000. |  Notnow. |  ... à | One does. 
Cardiff. Yes. Yes. In the summer., sess No. |. ees | No. 
Croydon ......... Not generally. Yes. Yes. About 10 kw. Allswitching of No inerease noticed No. 
| | ia done by hand. hitherto. 
Derby ....... T No. Wherever possible. | In the summer. 7 amp. primary.* No. =} шк : | One of four, 
| Mag. watts abt. 10 kw. 
Hanley Yee Yes. No. i amps. at 2,050 volts. —  ...... —€— No. 
Halifax ......... No | As little as pos:ible. No. About 16 amps. at No. Cannot say No. 
| | least at 2,000 volts. definitely. 
Harrogate `...... - Yes. | Yes. No. Abt. 15 apparent amp. No.. No. 
Huddersfield ... No. | Yes. No. About 15 kw. No, Depends very | No. 
| ! much upon make: 
| | of transformer, | 
Kingston-upon- Yes. | Yes. Can be switched |7 amps. at 2,100 volte. No. Yea, Not at present. 
Thames out in sub-stations. | | 
Newport ......... No. Ves, in sub-stations. No. 20 kw.—15 amps. No. | No. 
Portsmouth ... Occasionally. ` No. No. Av. 15 watts per kilo. No. Not ascertained. | No, 
| | of rated output of | 
transformera. | 
Southport ...... Will do so this Yes. No. Mag. power amounts No. Not appreciable. No. 
year. | to 16 kw. and Ше 
! current 8-9 amps. 
Wolverhampton ИОНИ С EM US aee. _ ЕЕ No. 
Worcester No. Yes. No 8 amps. at 2.000 volts. No. Have never No. 


determined. 


* Full-load current at present about 300 amperes. 


relay, which is governed by the current in the series coil, and is | formers was a good one from the manufacturers’ point of view. The 
made to 8 e shunt а of the meter immediately 0:1 of an queen of ageing, which Mr. Boot dealt witb, was not so simpls as it 
ampere flows through it. The arrangement is simple and works | appeared. f : 
amicably the chocs points in its а being : ( It prevents Mr. C. A. L. PRUSSMAN (Doncaster) thought it would not be possible 
consumers complaining of the noises their meters are making all day | © оаа 1 „ 5 se 8 e n pad кш 
long, when there are no lights burning ; (2) it prevents consumers ке, ddr ше 111 0 1 Jot ihiak en pe d qe 181 be 
thinking that the meter is registering when they are not using any inser tin ашшы. аз there was the capital cost of fom to H 
energy; (3) it eaves the wasted watts during the time when the meter y y P 


: Y : allowed for. 
18 not registering. Mr. H. L. P. BOOT (Tunbridge Wells), in his reply, said the method of 


In conclusion, in order to reduce the light-load losses—(1) The | switching on and off the transformers should be left to each engineer to 
low-tension distributing network must be interconnected, each sub- | decide what was best in his particular case. Fuses were an abomination to 
tation interconnection being by a fuse on both poles; (2) the | the electrical engineer, and as soon as he found that transformers did not 
supply can be given by one transformer, preferably Situated at the | break down he would do away with the fuses altogether. He thought in 
works, and so arranged as to feed the whole networks ; (3) in each | the case of Bristol they had so much noise in the streets that they could 
sub- station, switch gear must be arranged to disconnect the primary | not hear the meter, but in Tunbridge Wells it was very annoying to any- 
from the source or sources of supply, and the secondary winding one in the sitting-room having a nap to hear the noise of his meter. He 
from feeding or being fed by the low-tension network ; (4) unless thought if Mr. Proctor inquired of his meter inspector he would find that 


ie Su m in ; › consumers also complained in Bristol. He had found that the best system 
5 pori. pes 995 жу b sale o n of distribution with the least trouble was to have each sub-station and 


: ; : absolutely ind dent of ther, and if ible he would 
switches, and switch in the transformers at sunset ; (5) the feeders ale ао T M. uniad a РАР 


should be so arranged that during the hours of daylight they can be about scrapping transformers, but he (Mr. Boot) did not recommend this 
tested and all pressure removed.. In some instances, of course, this | to be done indiscriminately, but only those which were very inefficient. 
would necessitate cutting off the supply to a few isolated houses 
which may have separate transformers, but, no doubt, this could be 
arranged in the price charged to these consumers, as they would be 
situated outside the “ compulsory ” area. 


A FRICTIONLESS MOTOR METER. 


The foliowing 18 an abstract of the discussion on the above А : А 
, Paper :— The following is an abstract of the discussion which 


Мг. L. ANDREWS (Hastings) had made a test upon a new feeder and took place at the Institution of Electrical Engineers on 
sub-station to вее what saving was effected by switching off transformers; Mr. E hed's P ith the above title :— 
he found that he saved watts, but not current. He thought the loss was | Ir. EVershed 8 Paper w 
due to using too large plants during the daytime. The object of a fuse Mr. T. D. LOCKWOOD, of the Bell Telephone Co, Boston, U.S.A., 
should be not to prevent the transformer from being overloaded but to | said it was a pity it was impossible to reproduce in the proceedings of the 
rrotect the feeder. Institution the beautiful experiments they had seen, or the manner of the 
. Mr. H. FARADAY PROCTOR (Bristol) said Mr. Boot mentioned the noises speaker; it was impossible to reproduce anything but the dry text of a 
which meters made all day long. He did not think, however, that anyone | Paper—although the text did not happen to be dry in this case. The 
. Bhould have a meter which was an anoyance, as there were plenty of silent | difficulty Mr. Evershed had mentioned of learning what had been done 
. meters. With reference to the watts wasted in the shunt, he considered | before in the same direction was a difficulty which he apprehended occurred 
that in a good meter this would not come to more than 1s. 6d. per annum, | to most of them. He had read any number of English, American, and 
and therefore was not of much account. Mr. Boot thought the supply | foreign specifications, and had come to the conclusion that it was very 
could be given from one transformer; but in Bristol the area was so large | difficult to learn anything out of 99 of 100 of them. If the picture was all 
that this could not be done. He believed that the amount of current con- | right the text was all wrong, and if the text was all right the picture did 
sumed would not be more than 4d. per hour for the whole of the sub- | not agree with it. Mr. Everahed had also said that he did not know, until 
stations mentioned, and he thought the wages of a man engaged in puttiog | he had far advanced with the production of his meter, that anything in 
on and disconnecting the transformers would come to much more than | the eame line had been done before. He (the speaker) was reminded by 
this. If the low tension side of. the transformer was put on first, when | this of a passage in the preface of one of the first books ever written on 
connecting up, there was not the least fear of the rise in voltage, and | electric lighting: “ The people of former times had very little honesty, as 
when taking the current off the transformer the high-tension side should | they have stolen all our best inventions." 
be taken off first. | Mr. S. Z: DE FERRANTI could quite understand Mr. Evershed when 

Мг. H. S. RUSSELL (London) said the subject did not concern manu- | he stated that ће had been working for 10 years at this subject. If he 
facturers so much as the engineers, The idea of scrapping the trans- | had said more than this — were it not for Mr. Evershed's age—he would 
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not have been at all surprised. He thought that perhaps the author had 
not sufficiently appreciated how frictionless some other meters actually 
were. He remembered in 1885 he was struck by a very curious occurrence 
to one of his meters, which first made him think he had discovered some 
marvellous new circumstance quite beyond his comprehension. One day 
when the current was turned off from one of his mercury metera— which 
he might mention were very “frictionless "—he found that the meter 
rotated without any connection whatever with an electric circuit, and that 
it also rotated backwards. It was watched very carefully and the meter 
continued to move backwards for two days. It was eventually discovered 
that owing to the jambing of the sixth or seventh wheel of the 
meter, the spring in the other wheels was sufficient to give a 
driving power to run that meter at an exceedingly slow speed back. 
wards for two days. He found that a mercury meter constructed 
to ister up to 300 amperes started with certainty with 0'1 ampere 
or 1/5,000th of its normal full load current. This was not 1/3,000th 
of the power but simply 1/5,000th part of the current, so that the internal 
friction of the apparatus—notwithstanding the residual magnetism which 
helped to start the meter must be exceedingly small It was very 
important in this particular class of meter that the little fan which was 
immersed in the mercury should be perfectly balanced, and elaborate pre. 
cautions were taken that it should be so, as if not, the meter was a little 
bit out of level, and this interfered with the starting. They had had a 
certain amount of trouble, and had found out that a serious source of 
trouble in this direction was in varnishing or lacquering the fau immersed 
in the mercury more thickly on one side than on the other, as this displaced 
more mercury at one time than another and so put the meter out of 
balance in the mercury. He would like to point out that the Aron meter 
practically disregarded friction, and there were also other meters of that 
kind. Tbere was, however, one objection to the Aron meter, as also to Mr. 
Evershed’s—viz., the ticking noise. With regard to his own meters which 
he had mentioned, all these were practically speaking frictionlesa on the 
pivots, because they were compound balanced in air and mercury, and he 
did not think the friction due to the pivots was any greater than 
that of the bottom pivot in Mr. Evershed's meter. With regard to 
the commutator of this meter, he thought everybody would agree that it 
was a most beautiful thing. The nearest approximation to it was the one 
devised by Lord Kelvin, in which the commutator parts were rigid but the 
brushes were made up of & number of discs whose edges were split and 
turned up and then pressed against the commutator, thus forming a 
flexible electric contact. His own idea of this whole subject, wi hout 
wishing to detract in any way from the most beautiful work done by Mr. 
Evershed, was that this meter was greater in scientific merit than in com- 
mercial value. Of course this was only a conjecture, but what he had 
found in the hard practice of having to satisfy all sorta of people wanting 
electricity meters was that they asked for the most absolute simplicity, 
and if they got this they were willing to sacrifice a good deal. He hoped 
that nothing he had said would detract from Mr. Evershed's work, because 
really he thought it was most splendid ; he further hoped the meeting 
would excuse the mention he (Mr. Ferranti) had made of thinga that had 
occurred in his own meter experience, as, without mentioning himself, he 
could not have put some of these curious points before them. 

Mr. REGINALD WOOD said he had attended that meeting specially to 
say that he claimed to be the iaventor of the magnetic suspension exactly 
as Mr. Evershed had described it. This was rather anasty thing to have to 
say, because in reading the Paper, he could not help admiring the whole 
instrument, especially the electromagnetic connections between the motor 
and the train gear. He had really nothing but congratulation for Mr. 
Evershed, and hoped his claim would not be considered ungracious, 
although he was afraid it was. 

Mr. W. M. MORDEY agreed with Mr. Ferranti as to the importance of 
simplicity in a meter. Although he admired the way in which Mr. Evershed 
had worked out this instrument he was of the opinion that commutators 
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were objectionable in meters and that the greatest simplicity was got by 
mercury meters for direct currents and induction motor meters for 
alternate-currente. Mr. Evershed's meter shared one good quality with the 
Thomson meter—viz., it was suitable for either direct currents or for 
alternating of any frequency. Exceedingly small values were given for the 
friction which they might think very wonderful Perhaps they were, but 
really the wastefulness of all meters was something terrible, when they 
remembered that à watt meant about 44 foot pounds per minute, and that 
few, if any, meters took less than one watt at the smallest load. He then 
aketched a diagram (Fig. 16) of the Stanley meter, which he said conteined 
one of the most interesting magnetic suspensions во far produced, and he did 
not think Mr. Evershed had quite realised what a very pretty thing the 
Stanley suspension was. When he was in the States a couple of yeara ago 
he saw and tested the first meter made by Mr. Stanley. The shaft a was 

etically supported by the flux passing into the flange ö from the 
encircling poles N and S, the disc c mounted on the shaft a being 
magnetically braked by passing through the field between the polar 


extensions ns. This method of suspension caused the shaft and disc 
actually to float in the air. Extensions of the shaft passed through guide 
holes at d d, but there was no pivot ia the ordinary sense. It would be 
seen that friction could only take place at d d and that a fair amount of 
clearance in the magnetic gape, and good mechanical centreing would make 
this friction negligible. Mr. Stanley had told him, in fact, that some of 
his 6 kw. meters started with 24 watts. 

Mr. H. L. P. BOOT, as a user of metera, said he was glad to be able to 
have a “go” at the manufacturera, and to inform them of the difficulties 
he had had to contend with. In his six years’ experience with different 
makes of meters, he had had to scrap no less than two of the types, and it 
had paid him to «crap them. He admired this meter immensely, but he 
personally preferred a meter which he could to an extent understand, so 
that he could alter it and adjust it, and also a meter in which there was 
not so much dependence upon permanent magnets. Mr. Ferranti had 
mentioned the fact of the meter ticking. It was also true that the Aron 
meter ticked ; and unfortunately it was true that nearly all types of 
alternate current meters gave considerable trouble owing to the noise they 
made. Не had designed а little arrangement, something in the form of a 
relay, which cut out the meter during the hours it was not being used. 
Lastly, he wished to impress upon the manufacturers of meters that rapid 
delivery was required. 

Mr. E. SCHATTNER said he had had very little experience with motor 
meters, The one described by Mr. Evershed seemed very ingenious and 
very fine in every way, but his experience showed him that it was hardly 
simple enough. It also struck him that this meter could not be produced 
at the price which a meter nowadays ought to be produced. Since elec- 
trolytic meters bad come into the market, reducing the price and being 
very much more simple, the tendercy had been everywhere to produce a 
motor meter at a smaller price even at the sacrifice of accuracy. 

Prof. W. E. AYRTON spoke first as to the question of complexity, and 
instanced the present Aron meter, the meter which, he said, was selling 
by thousands per year even ia this country (backward as we were in 
electric lighting) with all ita complexity, but on the other hand with all 
ita accuracy. Compare it, he said, with the original clock which was shown 
in that very room 18 years ago with its single pendulum. They would 
bave said that the original clock was the thing which would have sold in 
thousands, and that the preseut, Aron meter, could it have been foreseen, 
would have had no chance. If they looked at Alfred the Great’s candle 
and their watches of to-day, what chance did watches stand; they were 
far too complicated for anybody to buy them. If Mr. Evershed had the 
smallest feeling of despondency because he had obtained such marvellous 
results with a certain amount of complexity, he should .bear up, as there 
was а possibility that his meter might rival, say, the Waterbury watch 
with its sale, and he had no doubt Mr. Evershed would then be quite satis- 
fied. He did not know, however, what the Aron meter had to do with 
the Paper, which was on “A Frictionless Motor Meter." Тһе Aron was 
uot a motor meter, and it was not a frictionless meter. It was a meter 
in which the friction did not produce the error in the reading, but it was 
not а frictionless meter. There were other meters with various dodges, 
and so on, in which the friction, it was hoped, would not produce 
much error in the readings. The well-known starting coil in the Elihu 
Thomson meter, for instance; but what Mr. Evershed had tried to do and 
had succeeded in doing was to get a meter which did not require any of 
these devices and still should have a very high accuracy. He would 
like to know if Mr. Evershed had tested the friction of any of Mr. 
Ferranti's meters. Aron meters, so far as he knew, were all energy meters. 
In the eame way Mr. Eversbed had made an energy meter, but he had not 
iatroluced only one little improvement, he had taken the whole energy 
meter and had re-invented every single part of it, and so obtained 
perfection. " 

Mr. M. ARON confirmed Prof. Ayrton's statement that the present Aron 
meter was an energy meter. He would like to meet Mr. Boot on the 
ground of the noise of the meter, as it, was rather satisfactory to know that 
the only objection to the meter was the alight noise. It seemed to him 
that a consumer who wanted an accurate measuring instrument was rather 
hypercritical if he was going to raise objections to the noise. For alternate 
currents there had been sone trouble in arranging and adjusting the Aron 
meter, as there were so many periodicities in use, and here again the instru- 
ment made some alight noise. Mr. Everahed need not trouble himself very 
much about the noise of his meter, because he (the speaker) could assure 
him that of the thousands of Aron meters being made and sold in this 
country ia only a very few cases was the question of noise raised. 

Tbe PRESIDENT (Prof. S. P. Thompson) wished to add to the con- 
gratulations which had been offered to Mr. Evershed on this Paper. It 
obviously represented a very large amount of very careful thought, of 
large experimentiog, great care and patience, and it would be a thousand 
pities if work like this were lost either to the scientific world or to the 
world of commercial users of electricity. With regard to the criticism as 
to the noise, as a consumer of electricity he had a meter in his house whic 1 
made ticks, and he was rather glad it was so, because going across his 
basement hall at the dead of night as he locked up before he went to bed, 
he could h:ar the meter ticking, and if he did not he knew something was 
wrong and immediately went to see how many hundred pounds it had 
charged against him since it was last read. | 

Mr. SYDNEY EVERSHED, replying to the discussion, thanked some 
of the speakers for their kindly references to his work. Broadly apeaking, 
he thought the criticisms which had been made would amount to this: His 
meter was too complicated. Не did not think he could possibly put this 
matter of complication better than Prof. Ayrton had done. But the ques- 
tion of complication was entirely a question for him and not the user. He 
might remind Mr. Ferranti, however, when he spoke of complicated things, 
that Mr. Ferranti himself was somewhat complicated, but it seemed that 
he worked very well, and had done for many years, and he appreciated 
rather than depreciated. At all events, they all appreciated him more and 
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more. He was rather amused that the subject of the ticking of the meter: 


should have been so prominent. When the meter was in its case the noise 
was hardly heard. The ticking was due to the lever striking metallic 
stops, and if rubber tubing were put over these stops they would hardly 
hear any noise even when the meter was out of the case. If there were any 
nervous persons who did not like the ticking they could have the rubber 
tubes. The mention of the Stanley meter, which he was glad to hear, 
brought him to the subject of anticipations. One never contemplated 
anticipation until one had worked for some time, and then, when the work 
was nearly finished, tried to find out what other people had done before. 
It was in this way that he discovered that Mr. Ferranti had, years ago, 
patented vario в devices for suspending the axles. He quite agreed with 
Mr. Ferranti that they were mostly bad. Не was very glad to see the 
Stanley meter in the flesh. The examiner at the American Patent Office was 
a moet benevolent gentleman. When someone applied fora patent this gentle- 
man searched all over the world and trotted out some splendid anticipation and 
then sent it over eaying that someone else had done the same thing before. 
The Stanley meter was sent over to him in this way, but he would draw 
attention to the fact that the Stanley meter was an induction motor meter 
and was only suitable for alternate currents. His opinion was that the 
bulk of domestic supply for the future would be by continuous current». 
Mr. Boot very rightly went for the meter makers, and told them there was 
& great financial value in a good meter, a statement with which he quite 
agreed. Mr. Boot also said he preferred a meter he could alter, but he did 
not intend Mr. Boot or anyone else to alter his meter. He was going to 
seal it up in a caseand if anything went wrong it would have to be sent back 
to the maker, as was the case with gas meters. Mr. Schattner had complained 
of complication and thought electrolytic meters appeared simpler. Person- 
ally he did not know of any electric meter more complicated than an electro- 
lytic meter. Nothing that could be made was half so complicated as electro- 
lysis. No chemist was yet agreed as to what was the exact procees of 
electrolysis. As to the cost of meters, he maintained that first coet was not 
the last cost. There were repairs and depreciation to be taken into account. 
Mr. Aron also referred to the noise, and he was sorry he had not brought 
some of the rubber tubing he mentioned with him, as it would have saved 
time if he bad done so. 

A hearty vote of thanks was accorded Mr. Evershed at the conclusion of 
the discussion. 


FULLER MANHOLE COVER. 


The illustration below shows a new form of manhole cover made 
by Mr. J. W. Chisholm, of Washington, D.C. The cover forms a 
double water seal confining a double column of air under pressure, 
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and it is stated to prevent efficiently the entrance of water into the 
manhole without the employinent of any kind of packing. The 
construction of the cover is fully explained by the sectional illustration. 


BOOKS RECEIVED. 


Coples of any of the undermentioned works can be had from The Blectrictan Office, 
post free, on receipt of published price.) 


“Science Abstracts.“ July, 1900. Vol. III., Part 7. (London: 


E. & F. N. Spon.) 2s. | 


“The Official Gazette of the United States Patent Office.” No. 3, 
Vol. XCII. Pnblished by authority of Congress, (Washington : 
Government Printing Office.) 

* Modern Electric Railway Motors" By G. T. Hanchett. (New 
York : Street Railway Publishing Co.) 


ELECTRICITY WORKS ACCOUNTS. 
Chester Municipal Electric Supply Works. 

Again this year we are able to publish excellent results in 
respect to the Chester undertaking. Perhaps, with the very 
low figures for the costs which were exhibited as the result of 
the working during 1898-9 it was inevitable that there should 
occur a slight retrogression, especially in view of the unavoid- 
able advance in the cost of fuel, and the decrease which has 
taken place in the load-factor. The costs which we give in 


our first table this week are, however, all so low in relation 
to the output and load-factor that, in spite of the low 
price obtained, the financial results are extremely good. 
As compared with the output of 1898-9 the units sold 
during the period considered indicates an increase of over 
30 per cent., while the lamp connections have advanced nearly 
82 per cent. The fuel item, as usual here, is extremely low, 
and notwithstanding a drop in the load factor from 15:4 per cent. 
to 19:8 per cent. the works costs stand at quite O-4d., and the 
total costs at 0:574 below the average at the same output. 
We hope that it will be found possible to maintain the present 
excellent position in the future, though, of course, the results 
of the current year’s working must inevitably be rather marred 
by the continued high prices operating in the coal trade. So 
far, Chester stands as a good example of the influence for 
eon which a high load- factor has on an electricity supply 
works. 


Bedford Municipal Electric Supply Works. 


The accounts of the Redford undertaking for 1899 show 
that a splendid improvement has taken place in the position 
of the undertaking. Owing no doubt to the very moderate 
charges in force which have resulted in an average price of 
but 2:68d. per unit for supply and.an average revenue from 
all sources of only 3:914. per unit, the lamp connections 
exhibit the excellent advance of nearly 55 per cent., while the 
output has risen from 828,843 units sold to 540,146—an 
increase of nearly 65 per cent. Not only has the amount of 
the load but its character has aleo improved: the load-factor 
ip year was 12 per cent., as compared with 11 per cent. in 

893. 

Excluding from consideration the fael item, the remaining 
generating costs and the management charges have all fallen 
consistently with the altered conditions. The result is that 
in spite of the naturally high and increased fuel charge, the 
works costs are normal and the total costs well under the 
average 1898 figures for stations of similar output. In view 
of the improved state of affairs and the substantial payments 
for the extinction of debt, the deficit of £288 is a small matter 
and will no doubt give place to a decided balance to the good 
as tho result of this current year's operations. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal). Jan. 12, 1900| Kingston-on-Thames (Mun.) July £0, 100 
Ayr (Municipal)............ Sept 22, 1899 Lancaster (Municipal). Jan. 19, „ 
Bath (Municipal) .......... April 20, 1900 | Leeds (Municipal)..........Dec. 1,199 
Bedtord (Muniotpal) ......May 19, 1899! Leicester (Municipal) ...... Jan. 96,190 
Belfast (Municipal) ....... July 6, 1900/ Leyton (Municipal) Sept. 8,189 
Birmingham (Company). . . Sept. 15, 1509 | Liverpool (Munioipal)...... June 22, 190 
Blackburn (Municipal) . . Jan. 19, 1900| London (Company) ........ June 8 „ 
1 (Municipal) .. Sept. 99, 1899| Londonderry (Municipal) .. Feb. 16, „ 
Bournemouth (Company) April 2s, „ | Manchester (Municipal) . . Aug. II. 1899 
Bolton (Municipal) ........ Nov. 24. | Newcastle and District Co.) Oct. 6 „Н 
Bradford (изо арар ... .. June *2 1900 Newcastle-apon-Tyne(Co.) April 14, . 
Brighton (Munici ......Мау (4, | Newport (Moo.)(Municipal) Dec. 15, „ 
Bristol (Municipal) July 14,1899| Northampton (Company) ..Oct. 29, n 
Rromley (Kent) (Co.) ...... June 15, 1900| Norwich (Company) ..... . Nov. 17, „ 
Brompton Kensington (Co.) Aar. 23, „ Notting Hill (Com ) ...Mar. 16, 190 
Burnley (Municipal) ...... Aug. 25, 1899| Nottingham (Municipal) ..July 21,139 
Burton-upon-Trent (Mun.) April 21, „ |Oldham (Municipal) ........ Dec. 1, „ 
Bury (Municipal) .......... Sept. 22, „„ | Oxford (Company) ........ April 13, 1900 
Cambridge (Company)...... April 18, 1990| Pontypool (Company)) May 6, 189 
Cardiff Коз са) ЕРРЕТИ Dec. 15, 1%) | Portamouth (Municipal). .. July 14 „ 
Charing Cross (Municipal) .Mar. 9. 1000 Prescot (Company) Deo. 8, „, 
Chelsea (London) (Co.)) Mar. 23. Preston (Company) ........8ept 39, n 
Cheltenham (Municipal).... Nov. 10, 1899! Reading (Company) ........ Oct. 1$, „ 
Chester (Municipal) June 23, ., Richmond (Company) ...... June 929, 1900 
City of London (Company)..June 15, 1900 Salford (Municipal) ...... Feb. 23, „ 
Clerkenwell (Company)... May 18, „ Scarborough (Company) ....July 13, » 
Coventry (Municipal) ...... Feb. 23, „ St. Helens (Municſpal“ . Dec. 8,199) 
Croydon (Municipal) ....... July 20, „ It. James & Pall Mall(Co.)..Feb. 16, 190 
Der DA MES Jan. 26, „„ St. Pancras(Vestry)........ June 8. „ 
Dewsbury (Municipal). Nov. 24, 1899 Sheffield (Municipal) ...... Dec, 29,1599 
Dover (Company) ........ April 27, 1900 Shoreditch (Vestry) ........0ct. ЇЇ, н 
Dundee (Municipal)........ Jan. 12, „ |3outhampton (Municipal) .. Nor. 10, n 
Eastbourne (company) —..May 4, „ Southport (Municipal. July 7, • 
Edinburgh (Municipal) ....Nov. 17, 1899 South Shields (Municipal)..July 7, n 
Exeter (Municipal) ........ Aug. 6, 1898 Stafford (Municipal)........Dec. D, „ 
Folkestone (Company) ....April 27, 1900 Sunderland (Municipal)....July $8, „ 
a (Municipal) Sept. 1,1899 Taunton (Municipal) ...... June 16, „ 
Guildford (Company) NN May 5, „„ Cunbridge Wells(Mun.) . Sept. 1, o 
Halifax MURIS Dal cs (eos ay 21, „ Wakefield (Municipal) ... Dec. 1, „ 
Hammersmith (Vestry) . June 29, 1900 Walsall (Municipal). . . . June 28, „ 
Hampstead (Vestry) ) Aug. 95, 1:00 Wandsworth (Company) . May 1e, 190 


Hanley (Municipal) ....... July 27, 1900. Westminster (Munic'pal) . Mar. 9 „ 
Harrogate (Municipal) ....Uct. 20, 1519 Whitehaven (Municipal) ..July 25,189) 
Harrow Company) . June 16, , | Windsor (Company). Dec. 22, „ 
Hast'gs & St. Leonards (Co.) Feb. 2, 1900 Woking ( ompany) . . . Dec. 22, ., 
Hove (Company) )))) July 6, . , WolverbauptouiMunicipal) July 27. 1900 
Huddersfield (Municipal) Oct. 6, 1899 Woolwich (Company)) Jan. 13, 139% 
Islington (Vestry)..........Oct. $7, „ | Worcester (Municipal) -- Apri 20, ! 
Kensi'gton & Knightsbr(Co.) Mar.16, 1900 Yarmouth (Muniotpal) Nor. 3157 
Kingston-upon-Hull (Mun.) July 13, 
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CHESTER. BEDFORD. 

Undertaking Worked b = — | Chester Town Council. Bedford Urban Sanitary Authority. 
Date of Commencement of Supply. —— | December, 1896. December 6, 1894. 
бул. af Supply эчнесе» annie = ==. | Three-wire continuous- current. Alternate-current transformer sub- stations. 
Chief Engineer — Ó E. Thurefield, W. J. Hope-Johnstone, 

YEAR ENDED MAR. 25, 1899. MAR. 25, 1900. DEC. 31, 1898. DEC. 31, 1899. 

QUANTITIES— 

C P00 575,131 763,154 447,196 702,060 
r Ans det eli npa ocn qu m umo dum tui um 473,656 617,792 328,343 540, 146 
Tr 326,579 599,969 170,547 $50,568 
n sold for public lighting, ko 147,077 217,823 157,796 189, 578 
4 WD QN NERE rete ey eee m emisse sites Aoi 101,475% 86,262" 28,567 30,000 

UNITS SQLD PER 8 C.P, LAMP CAPACITY Инс a 255 275 15:67 25'8 

Maximum supply demande 550 kilowatts 529 kilowatts 340 kilowatts 449 kilowatts 

Number of public lamps. s... sa ses san san oas ams om om | 116 arc, 132 incan.^ 165 are, 206 glow? 488 glow 528 glow 

Number of consumers seisoja ee 426 425 582 

Connections to mains in 8-c.p. lamp 52,122 17,400 26,902 

CAPACITY OF PLANT IN 8-C.P. LAS 22,500 20,940 20,940 

CAPACITY OF PLANT IN KILOWATTS — — = =n = =en 20 720 670 670 

Per kilowatt Per kilowatt Per kilowatt Per kilowatt 
CAPITAL-— 5 Total. | capacity. || 7° | capacity, | 19480 | capacity. 
ai qe (ТОТА aeo eei rim cam aoc: || БОП) £65,000 | £903 £64,050 | 2956 £105,050 £157 
Loan rap (ТОТАШ Debenture charges) | 65,000 65,000 90:5 64,050 95:6 105,0 050 157 
Kp een CRIA) haonar Seal cupit tco ver Dis Ed ЧЕЛИН МЕОИ 65,025 90:8 54,599 815 64,949 95:9 
ped (including Debenture char „ 66,000 65,000 90°3 54,400 812 64,050 95:6 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... nil nil — 9,650 144 41,000 612 
Share (unissued) . в | ca pan BI BI с=ш lI E ee — — — — | — — кР, 
ИЛА (uncallad) iiim ode ott om vo dim cui m лыш, — — — — — — — 
Loan (including Debentures) me 2222 nil nil — 9,650 1°44 41,000 61:2 

REPAID (TOTAL) ............ 8 nil nil — 4,680 | 6:99 7,049 1055 

RESERVE OR SINKING FUND „m mar san — ee ee 2,068 4,023 5:59 nil — nil — 

. eee MA УРЕ е 1.303 2.465 3°42 nil — nil — 

eee eee e——————— 54772 65,766 91˙4 58,100 867 67, = 101 

Lands and buildings . "i 1,862 7,888 11:0 5,576 | 8:32 9°30 
MRD EU а кыне VEA ERRARE M IS —— — mnie 32,227 44:8 22,156 | 3351 25 840 401 
Nl: синен E epica cn os iun sina — РЕ 19,783 25,313 55:2 28,098 42:0 22, 017 47˙8 
Miscellaneous ........——.- — —— P — — 558 0:469 2,270 5.59 2,534 518 
BALANCE OF CAPITAL AC oK =æ | + 10,259 +142 — 741’ —1°03 – 3,701¢ – 3,818“ – 504 
REVENUE- Total. Per unit sold. Total. Fer unt sold Total. Total. Per unit sold. 
10 НЕРСЕНЕР 333 e| £7,619 x e E 501 3»693d. £5,874 £8,798 3 909d. 
Revenue from supply. 3 5,014 6,670 2:592d. ‚586 6,058 26854. 
n OG, BGs, „кәгаз coy A ы 185 o 0084 251 0*098d 141 193 0°086d. 
" publie HAUS ein corod poti ti a em ton 1,777 0:901d. 2,532 0:984d 2,131 2,524 1`1224. 
х sale of lamps, &. 44 0˙0224d. 48 0:019d — 32 0*014d. 
miscellaneous sources mememe — — — — 15 10 00044. 
EXPENDITURE OUT or REVENUE— 

/ des ich sa I A nf ma ei vo ыа — £3,007 1524d. | £4,568 17764. £3,696 £4,881 2:169d. 

VOSES SAUTE S uicina das cum Lai rsh eire bt E 2,007 1'018d. 3,425 1:3314. 2,899 4,133 1:8364. 

Generation of electricity ...—..— om om шы аш 1,686 0:857d. 2,752 1:0694 2,649 3,901 17344. 

Fuel (including cartage, &c.) „а 598 0°302d. 1,155 0°445d. 1,459 2,535 1:127d, 
ОП, waste, water, 5$ОГӨВ Loon iar ias sis can ma sto om cdm i 165 0°083d. 306 0:119d 228 354 0°157d, 
Wages at station PAD EC ИСА ea ee re хде 612 0:510а. 791 0°307d 747 689 0°306d, 
Repairs and maintenance at station 512 0:1584d. 500 0:194d 215 323 01444. 
Distribution of elecirioity q 47 O02 4d, 39 0'015d 91 78 00354. 
WRON, ЖО; ылыы r a Vcn aom a m ces equo 8 24 0°012d. 39 0:0154 | 78 78 0°035d. 
Repairs, renewals of mains, &. 25 0:0124. ; 15 a = 
%%% 3 AAA ⁰ pmi des euh $i 274 0:139d. 034 02464. 159 155 00694 
Те НИОКР РДЫ ̃᷑ 239 01214. 566 01424. 175 97 0°043d 
TRITON ͤ Ee ects QU AES 35 0:0184. 268 01044. 84 58 0-026d 
onum AND PROPERTY CHARGES... — u 1,000 0:507d. 1,143 04444. 797 747 0:332d. 
TPC WAA ³⁰˙U tut uon edi acu iba ый — — — — — — — 
Rent, rates, taxes ee „ 83 00424. 149 0:0584. 166 183 0-08 1d. 
Management JJC ED eet Оз ee eS. D 917 0*464d. 994 0*386d. 631 564 0'2514 
PRIM 1 acero ih ecu а икасы 3 654 0:5514. 725 0:2814. 280 560 0°160d 
TURIN ͤ———A даты ain petu Gea aes pus Van а ы: 58 0:029d. 72 0:028d. 47 68 0°030d 
Establishment charges 113 0:0574. 138 0:054d. 45 81 0:0364 
DU ˙ VP 924 0:047а, 614 0:024d 259^ 564 0°025d 
to mean to m % to mean 
FINANCIAL RESULTS— Total. V odis Total. ee Exo aded Total. тош, | 5 * [eap.exp'nded 
WORKING PROFIT FOR YEAR ................_ _..._. | £4,612 8897 | 24,933 8:18% £2,178 | 417% 23917 6247; 
Sum carried to Depreciation . 800 1:57% 1,140 1:89% nil — nil 
Sum carried to Reserve or Sinking Fund ......... 1,318 2:60% 1,903 3:16% 1,760 3:37% 2,569 3° 77 
Net interest on loans (incl. Debenture charges) ., 1,442 2:84% 1,889 3'14% 1,399 2:687. 1,836 2°92 

BALANCE FROM LAST ACCOUNT T...... eae — — — — — = = Car 

BALANCE AVAILABLE РОВ DISTRIBUTION, &... — 6 — — — x» == = e 

Deficit ..... . Batok - e; == = 982 1:88% 288 0458% 

ORDINARY DIVIDEN D ‘PAID ie cin Gi bid qui iad Кееде eas Ges — — — — = some = — 

PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 39:5% ( 62:97 555 

Expenditure per kilowatt capacitjj мө £4. 3s. 7d. £6. 7s. Od £5. 10s. 5d. £7. 58. 10d 

REVENUE PER KILOWATT CAPACITY .......... E» £10. 11s. 7d. £13. 4s. 0d. £8. 15s. 5d. £13. 2s. 7d. 

Expenditure per 8-с. lamp capacity. 2s. 8d. 4s. OA d. ds. 8d. 4s, 8d. 

REVENUE PER 8-C.P. LAMP CAPACITY ..... ou om ou 6s. 91d. 88. 5id. 58. 71d. 88. 4d. 

REVENUE PER 8-C.P. LAMP CONNECTED .......... 6s. 3d. 5s. 11d. 6s. 9d. 6s. 64d. 

Price charged for lighting, per unit sini i ami iin 54.7 434.7 43d. 44d, 

Price charged for power, per unit 3 3d. 234. to 144.1 (ann. 54. Sd. 

Price charged for public o 18 per are per ann.” [£18 and £14 per arc per ód. per unit. d. per unit. 


CHESTER. —REMARKs—a Includes 71,999 units used on works and 29,476 units used in batteries, transformers, &c. BEDFORD. — REMARKS — а Over-expended. 


b The glow lamps are of 8 c.p. c Includes £4 ,071 on street lamps. d To insurance. e £1 ,052, being balance of pre- 
liminary expenses, has been written off. f Less discounts, varying up to 25 per cent. according to quantity, g For all 
night lighting. A Inclusive of 59,100 units used in batteries, transformers, &c. i By scale of discounts according to 
j Over-expended. 


b Includes £18 to insurance and £241 to lamps 
supplied to consumers. c Includes £1,920 to 
lamp columns. d Includes, £39 to boiler insur- 


ance and £17 to lamps Mer 5001 


Digitized by oogle 


quantity. 
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PROJECTED COMBINED ELECTRIC SUPPLY AND that a 10-minute service be given. It will be desirable to run seven days a 


week, and I estimate each car will run 14 hours a day. The maximum 


TRAMWAY WORKS FOR WILLESDEN. ы speed of the cars will be at the rate of 8 miles, or including stoppages 6 
miles an hour. I strongly recommend the overhead side trolley system of 


(Concluded from page 524). electrical equipment as being not only the cheapest but also the most 
—— efficient. 
ELECTRIC TRAMWAYS. The machinery I have recommended you to put down at the electricity 


* « « The seven proposed routes are detailed, in which particulars of works is eminently suitable for operating electric tramcars, and the 
length and the estimated cost of the complete equipment of each is given. | supply for this purpose would be a most valuable addition to the load on 
In none of my estimates have I made poe for the cost of any altera- | the works, as the demand continues throughout the daytime when it will 
tion or widening of streets or roads which would be traversed by these | be at a minimum for other purposes. The increased output from the 
tramways. As the streets are mostly too narrow for continuous double | worke would very materially reduce the cost of production for all 
track, I have estimated for single track with turn-outs about a quarter of | and it is evident that the same staff can be employed at the electricity 
a mile apart. This will permit a service of any frequency up to 24 minutes | works and sub-station as would be necessary if the supply were given for 
being given, if required, at a future date. In the meantime I recommend ' purposes of lighting and general motor work only. Between the electricity 


ESTIMATED COSTS AND REVENUE DURING FIRST YEAR OF WORKING AT WILLESDEN. 
Without Supply to Electric Tramways. 


Equivalent in Probable max. demand 
50 watt lamps. Kilowatts. in kw. Units. 
Number of 8 c.p. lamps connected ............... .. 18,000 ...... 549 .... 270 Works output for private supply............... 216,000 
Public arc lampe, 94 of 500 watts 1,567 ...... AT ..... 47 .... Do. о. public lighting............... 148,000 
Totals............ ——nMÁÀ — Á—— Ie i-r , 817 Total output for year............ 564,000 
ESTIMATE OF Costs. 
Pence per 20 Репсе рег 
To Generation of кейичү unit. £ в By Sale of Electricity— unit. £ ad 
i Mo S». 0702 1,065 12 0 | Private supply by meter — S. 4:75 4,275 0 0 
Oil, waste, water and engine room stores. .. 0125 190 0 O Public lichting . q 269 1,662 0 0 
Wages at work. ee 0532 806 0 0 Do. do. attending and maintenance 464 0 0 
To Distribution of Electricity— 
Wages and stores at sub- station eesssesee 018 286 0 0 
To Public Lamps— | 
Attending and maintenance ............. er 0300 464 0 0 
To Munagement Erpenses — 
Salaries, engineers, clerks, cee 0:495 760 0 O0, 
Stationery, printing, insurance ..................... 0:066 100 0 0 
To Rents, Rates and Taxes — 
Rates and taxes ............. ff 0:197 500 0 0 
/ ⁵ ⁵⁵⁵¼ 8 2:612 £3,961 12 0 
Gross profit...... "T"-———— — в» 5 ое 2,439 8 0 | 
£6,401 0 0 £6,401 0 0 
Prorit AND Loss Account. 
To interest and anke ш on loan eins iin at 53 pet By balance from revenue account ......................... n £2,439 8 0 
сета —————— e 008,248 8 0 Balance being deficiency on first year's working 8 5,808 12 0 
48,248 8 0 £8,248 0 0 
ESTIMATEDZCOSTS AND REVENUE DURING FIRST YEAR OF WORKING 
The Combined Electricity Supply and Electric Tramways Undertaking. 
Equivalent in Probable max. demand 
50 watt lamps. Kilowatts. in kw. Units 
Number of 8 c.p. lamps connected..................... 18,000 ...... 540 ...... 270 Worte output for private supply 216,000 
Public arc lamps, 94 of 500 watts. 1,567 ..... „ AT ari 4) 7... public lighting. 148.000 
Tramways— 10 cars running . 4, oo 120 ...... 120 ie do. {ташжаув..................... 228,000 
Totals......... оон 23,5677 707 ...... 437 Total output for year 592,0, 
EsTIMATE OF Costs, 
Pence per Pence per 
To Generatian of ея unit. £ . d. By Sale of Electricity— unit. £ ad 
Coal ........ .... 0600 1,480 0 0 Private supply per meter . ...... 476 4,275 0 0 
Oil, waste, water and engine. room stores 06090 222 0 O Püblie bis rra ec E Nove ee 2:69 1,662 0 0 
Wages at WOrkavr?ũꝶk b . ..... 0'390 968 10 0 Do. do. attending and maintenance .. ... 464 0 0 
Repairs and maintenance ................. — 0:060 150 0 0 Supply to tramways .................... 908 0 8 de 2:50 2,574 16 0 
To Distribution of Elcctricity — 
Wages and stores at sub-station .................. 0158 390 0 0 
To Public Lamps— 
Attending and maintenance wee 0:187 464 0 0 
To Management Expenses— 
Salaries, engineere, clerks, &c. ......... кыйырын 0304 750 0 0 
Stationery, printing, ins uran de. ... 0040 100 0 0 
To Rents, Rates and. Taxes— 
Rates and taxes ..............................›...... 0162 400 0 0 
Total cost 6 6 e 8e 1991 £4,924 10 0 
Gross profit e FFC 3,851 6 0, 
£8,775 16 0- £8,775 16 0 
PnoriT AND Loss Account. 
To interest and sinking fund on loan, £143,451 at 53 per By balance from revenue account ................................. £3,951 6 0 
JJ0))) un £8,248 8 0 Balance, being deficiency on first year's working 4,397 2 0 
тыс d 
£8,248 8 0 28,248 8 0 
Deficiency as above q . . es. £4397 2 0 
Estimated profit on tramways — F 1,746 14 7 


Net deficiency to be met.. .. £2,050 7 5 


— — 
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supply and tramways undertakings an important fundamental difference 
exists. For the former purpose a large awount of capital must be ex- 
pended on which the return can only be slow, since it cannot be expected 
that every householder will adopt electric light the moment the mains are 
laid. It is therefore almost impossible for an electricity supply undertaking 
to be immediately self-supporting. A tramway undertaking, on the other 
hand, will probably pay its way from the day cars commence to run. I 
have little doubt that not only would the short line I recommend you to 
construct pay its way, but, further, that it would show a profit which 
would go far to balance the deficiency inevitable during tbe first two or 
three years after the electricity works commence to supply the public. It 
would, the-efore, seem judicious from every point of view to proceed with 
the undertakings simultaneously. 

I give a detailed estimate of the cost of equipping routes 1 and 4, and 
an estimate of the annual cost of operating this line, together with an 
estimate of receipte. It will be seen that after making ample provision 
for repairs and maintenance, and interest and sinking fund on capital, the 
cost of working per car mile is 8:44, It therefore follows that if an 
average of 8'4 passengers at the rate of ld. per car mile were carried, the 
tramways would pay their way, while a profit would accrue to the elec- 
tricity works from the supply. I have assumed that the supply would be 
charged at 2°6d. per unit, which would be a fair rate if the requirements 
for tramway purposes did not exceed 250,000 units per annum. I also 
indicate the profit which would be made if the receipts per car mile 
averaged lOd. and 11:99d. I find from the Board of Trade tramway 
returns that the average receipts per car mile during the last three years 
in the Harrow-road and Paddington tramways have been 11:99d. If this 
tramway, which can hardly be said to carry to important termini, earns 
this revenue, one traversing the heart of the Willesden district should 


ESTIMATED CAPITAL EXPENDITURE, COSTS AND REVENUE FOR ELECTRIC 


TRAMWAYS. 
ROUTE I. 
Distance between termini ................................. 3'513 miles 
Total length of single track, including turn outs 
and junction to car shed ........................... 5981 „ 


Estimate of Capital Expenditure. 
3°98 miles single track, excavation, construction of permanent 
way, reinstatement and paving of track, providing and laying 
100lb. per yard girder rails, fish-plates, bolts, tie-rods, points, 


crossings, &c., at 26,750 per шїйө.................................... £26,872 
Bonding rails at £200 per mile................... —Á—— 7 
Electrical equipment, side bracket system, including all trolley 
posts, brackets, conductors, insulators, section boxes, feeders, 
pilot wires, guard wires, and erection, 5°76 miles at £1,050... 3, 948 
| £51,616 
Add 5 per cent. for сопбїпфөпсїөв.................................. RN 1,581 
£33,197 
Eight motor cars, with trolleys, controllers, two motors, and 
brakes, &c., complete, at £650 ....................................... 5,200 
Car shed "nnn . 2,000 


Total... .. £40,397 


Estimated Annual Expenditure, based on a Car Mileage of 214,620 
per Annum. 


certainly earn at least as much. | eed эы 
Electricit mil it at 2:54. 2:125 £1,900 5 6 
PAnTICULARS OF RourES.— Mileage and Estimated Cost of Construction. | Car shed sapenses, wages, Moa 0217 14 0 0 
тоштер oe нга er a )J) Management and offloe . . . . fsa i 255 i 9 
N otal leng ; Wages of drivers and conductors .................. 1 ; 
Route No i nsnm of m track поша 5 Tickets, uniforms, cee. . 0:167 150 0 0 
эк including : + = 
termini. turn-outs, Фо, | required. | equipment. | 4692 ... £4,134 4 3 
- д — — ——— — | Repairs and maintenance of track, 24 cent. 
Miles. Miles. £ on i E TO 691 14 0 
1 5:515 5:981 8 40,597 Repairs and maintenance of cars, 5 per cent. on 
» re 1 8 41,450 oo ( 0:291 260 0 0 
; 10 44,150 Repairs and maintenance of buildings, 2 
2A 5'882 4:582 10 45,045 cent. on £2, à 5 а е 0-056 50 0 0 
3 4:195 4:695 10 47,655 Repairs and maintenance of lines and feeders, 
3a 5:865 4:365 10 44,890 7% per cent. on ES, 948. . ' 2% 2 0 
4 | 15 | 148 2 12,550 Interest and sinking fund on £40,397 at 51 per . 

———————  - - _——— o —o — cent. (30 years) )))) . . 2˙572 2,120 17 0 
The number of cars required is based on a 10-minute service being — ———— 
given. di € 8:445 . . £7,552 17 3 
ESTIMATED COSTS AND REVENUE DURING SECOND YEAR OF WORKING 
The Combined Electricity Supply and Electric Tramways Undertaking. 

Equivalent in Probable max. demand | 
50 watt lamps. Kilowatt. іп kw. Units. 
Number of 8 c. p. lamps connected .................... 52,000 .... 960 .... 4800 Works output for private supply............... 584,000 
Public are lampe, 94 of 500 watts 1567 .... 47 .... Al ...... Do. do. public lighting 48,000 
Tramways —10 cars runninn gg . 4,000 ...... 120 120 сезе Do. do. tram way . ‚000 
// ³· нын 37,5677 11277 647 ERN Total output for year ............... 760,000 
EsTIMATE OF Costs. 
| . Pence per | Pence per 
To Generation of Electricity— unit. 5 в. d. By Sale of Electricity— unit. £ * s. d. 
Coal. S СОИ 0514 1,628 0 0 Private supply by шебег......................... ev 475 7,600 0 0 
Oil, waste, water, and engine room stores 0076 240 0 0 Public lighting... cesse tora ten ern ttm Pra & 269 1,662 0 0 
Wages at work . .. . . .. 0332 1,050 0 0 Do. do. attending and maintenance 464 0 0 
Repairs and maintenance ........................... 0100 320 0 0 Supply to tramway nn. 250 2,374 16 0 
To Distribution of Electricity— ! | 
Wages and stores at sub-station .................. 0134 425 0 0 
To Public Lamps— | 
Attending and maintenance ..... EE EE й 0146 464 0 0 | 
To Management Expenses— 
Salaries, engineers, clerks, &c. e. 0268 850 0 0 
. Stationery, printing, insurances... .............. 0038 120 0 0 
To Rents, Rates and Tuxes— 
Rates and taxes ...................................... 0158 500 0 0 
Total СОВ аена аа алала 1767 6,597 0 0 | 
Gross profit FFC 6,505 16 0 | 
£12,100 16 0 ` £12,100 16 0 
Prorit AND Loss ACCOUNT. | 
To interest and sinking fund on loan, £150,000, at 52 per By balance for revenue account. . . . £6,503 16 0 
le TR . £8,625 0 0 Balance, being deficiency on second year's working ...... 2121 4 0 
£8,625 0 0 £8,625 0 0 
Deficiency as above 2. . £2,121 4 0 
Estimated profit on tram ways . 1,746 14 7 
Net deficiency to be met 6 6 6 % %%% %%% %% „ о £374 9 5 
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Estimated Receipts. 
(a) 214,620 car miles, at 10d. car mile ............... ....... ͥ £8,942 10 0 
(5) ditto 11°99d. car mile ........................ 10,722 2 0 
If receipts averaged 10d. car mile, net profit would be 1,589 12 9 
If receipts averaged 11-99d. car mile, net profit would be ... 5,169 4 9 
ROUTE 4. 
Distance between termini ............................... 1:31 miles. 
Total length of single track, including turn-outa ..... 138 „ 
Service 15 min. 
Single journey at 6 miles per hour takes 13 min. 
Number of cars required, 2. 
Estimated total cost of equipment .................. £12,850 0 0 
Car miles per annum, at 14 hours daily ..................... 53,565 
Unite of electricity at 0°85 units per саг mile... 45,500 
Working expenses at 8:44. per car mile ............ £1,874 14 O 
Revenue at 10d. рег car mils 2,251 15 10 
Net profit... ... .... ——— 857 1 10 
Total of Route 1 ............. £40,397 0 0 
Total of Route 4 essc. £12,850 0 0 
Total cost of both sections ...£53,247 0 0 
Total Annual Working Expenses. 
Section !! CCC £7,552 17 3 
Section ...... FCC 1,874 14 0 
Nota, £9,427 11 3 
Revenue at 10d. per Car Mile. 
,, e pes la анай £8,942 10 0 
ein, 8 2,231 15 10 
Total, £11,174 5 10 
Net Profit. 
БӨС ШОШ lll ³ ͤ 8 £1,389 12 9 
Sie, ð K dee a a RIA 857 110 
Total... £1,746 14 7 
CORRESPONDENCE. 
— — 


WIRELESS TELEGBAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: While making some experiments here in wireless 
telegraphy, using & vertical wire and general arrangement 
similar to that adopted by Mr. Marconi, & somewhat curious 
screening effect has come under observation. Experiments 
were first made with a tall pole to which the vertical wire was 
attached, and which could becarried about and held upright in 
any required position. Workingin this way in the fields, and with 
a pole about 20ft. high, it was possible to get very good signals 
up to a distance of nearly half а mile. In these experiments 
the sending and receiving stations were separated by a belt of 
trees about 50 yards in width, but not very near either to the 
sending or receiving stations. 

Ít was then decided to arrange a signalling station for 
experimental purposes, at a distance only very slightly greater 
than that experimented over in the first instance; as nearly 
as could be estimated the distances in the two cases were 


800 yards and 900 yards respectively. 


On erecting poles, however, rather over 30ft. high at the 
sending and receiving ends, the signals were not at all 
distinct, though, according to Marconi’s law, this height of 
pole should have been sufficient to signal nearly a mile with 
the instruments used. 

After some consideration it was decided that this want of 
effect must be due to the screening action of a number of 
lime trees (also about 80ft. high) which closely surrounded 
the house to which the receiving pole was fixed, the trees 
nearest the pole being not more than 6 yards distant. The 
trees, which are planted in a row approximately perpendicular 
to the line of transmission, would form a screen similar to 
the wire grids used in polarization experiments with waves of 
shorter length, though on a somewhat larger scale. This 
effect of the screening action of trees near the receiving 
station is the more interesting, in view of the fact that the 
steel ropes and masts of a ship in Marconi’s experiments 
appeared to have very little disturbing effect. With trees, 
however, the interlacing branches should screen the space 
much more completely than the steel stays of a ship. 

The earth connection (which was made to an earth plate 
6ft. by 2ft. at the sending end) should have been very good at 


the receiving end, where connection was made with a water 
pipe laid in very damp soil. The nature of the earth 
connection has, of course, a good deal to do with the effective- 
ness of signalling, but it cannot account for the effects 
described above, since the earth was probably better in the 
second series of experiments than in those carried on in 
the fleld. It seems probable that the greater distance to 
which signalling can be carried over sea than over land with 
a given height of mast is due (partly, no doubt, to the com- 
plete absence of obstacles) but chiefly to the excellence of the 
earth connection, which can be made direct to the sea water 
at both ends. 

It may be of interest to record here some observations that 
were made on the spark at the sending station with a 
revolving mirror. One terminal of the spark-gap, which was 
lem. in length, was attached to a vertical wire 22ft. high 
of 7/16 stranded wire, the other terminal being connected 
to the earth plate mentioned above. The light was reflected 
from the surface of a revolving mirror (running at about 
450 revs. per sec.) on to a photographic plate, placed in an 
ordinary camera, which was focussed on the spark-gap. li 
was never possible to see more than two or three half oscilla- 
tions of the spark on the plate, thus demonstrating the 
extremely rapid damping with this arrangement. The fre 
quency calculated from these photographs was about 
2,500,000 per sec., corresponding to a wave-length of about 
130 metres.— Yours, &c. Е. W. МлАвснлхт. 

Blythwood Laboratory, Renfrew, N.B., July 80, 1900. 


PARLIAMENTARY INTELLIGENCE. 


— — 
MUNICIPAL TRADING. 


The Joint Committee on Municipal Trading met again on July 24, the 
Earl of Crewe presiding, 

The EARL OF MORLEY, Chairman of Committees in the House 
Lords, gave evidence as to private bill procedure in the House of Lords 
When the session 1 ‚ he said, he went through every bill with the 
promoters and argued every point that arose, These interviews wer 
entirely private, the object being to facilitate the progress of bills in both 
Houses and to save cost and trouble to promoters by getting the amend- 
ments he thought necessary introduced iu the first House. If any 
шоч question of principle arose he consulted the Chairman of Ways 
and Means in the House of Commons, and if the matter was very important 
indeed the head of the Government department concerned sometimes came 
to see him. Не was, of course, merely the agent of the House of Loris, 
The question whether corporations should be allowed to work tramways 
was very much discussed iu 1892. The decision in favour of giving 
corporations the power could only be effected Ly an alteration of the 
standing orders, so that both Houses had ample notice of what was being 
done. When smaller matters arose, such as the manufacture of fittings for 
electric or gas work, he dealt with them himself. The veto on the maaufac- 
ture of fittings had been inserted in private bills for the last two years. He 
consulted several experienced gentlemen who came before him for the 
promotion of bille, and they all said that they did not want power to 
manufacture at all. He did not quite agree with a former witness who 
said that it would be easy when a corporation bought up a company to cul 
out any power to manufacture which the company might possess. The 
undertaking would be purchased as a whole, and the power to manufacture 
would affect the terms of purchase. Witness did not regard the running 
of omnibuses as а fit subject of municipal trading. The local authority 
having control of the traffic might very much handicap any competitor 
As far as he knew the power of generally using omnibuses had not been 
allowed. The Tramways Act of 1870 required amendment in regard to 
the absolute consent of local authorities being required before a tramway 
could be made, Local authorities, who had an absolute right to stop а 
bill, might stop a very useful enterprise, and had the power of imposing 
conditions which were very often extremely onerous. While he was all for 
giving local authorities every opportunity of being heard, he thought that 
the right of absolute veto ought to be modified. He thought it would be 
an advantage to have a new general Tramways Act. 

The CHAIRMAN: As to electric lighting orders, we have had complaint 
that local authorities - particularly small ones—have obtained orders and 
have not used them.—I think that the Clauses Bill of 1899 embodies 
exactly the practice enforced by the Board of Trade up to that time. The 
clauses of that measure give the Board of Trade powers to revoke 2 РГ” 
visional order after a certain time, but I fancy that that power has, & at 
been very sparingly used. I think it would be far better that there shou 
be a limit of time put on the completion of the works, and that if at g^ 
end of that time the local authority seeks power to extend the period, ! 
should be extended. I do not think that it should go on indefinitely. 

Sir ROBERT HUNTER, solicitor to the Poet, Office, explained the 11 
position of the Post Office with regard to the National Telephone C 
with reference to the opening of streets in Glasgow. In 1892 an sgn 
ment was made between the Postmaster-General and the National Tele- 
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phone Co., to the effect, that the trunk wires connecting different towns 
should be worked by the Postmaster-General, and that business inside 
towns should be left in the hands of private companies. "The Postmaster- 
General also agreed that he would confer on the National Telephone Co. 
the powers he possessed of taking up streets under an act of 1892, and 
alao that he would lay pipes for the Telephone Company to connect two 
or more exchanges in the same area, He did not think the Glasgow Corpo- 
ration had any particular grievance with regard to the arrangement between 
the Post Office and the company. j 
Mr. J. W. BENN, L.C.C., said that of the 115 miles of tramways in 
London 72 miles bad already been purchased by the County Council, leaving 
43 still in the hands of private companies ; 48 miles were leased by the 
Council to the North Metropolitan Tramways Co., and 24 miles south of 
the Thames were worked by the Council itself. The northern lines cost 
£817,000 and the southern £889,433. The net receipts from the northern 
lines were £75,777, and the surplus, after deducting charge for interest on 
capital and sinking fund, was £58,111. On the south side the net receipts 
were £92,991, and deducting charges for interest and sinking fund, there 
was a surplus of £48,283, Regarding the matter as an investment for the 
ratepayers, the Council had been able to pay the same percentage to the 
investors in the south as in the north and out of the southern surplus to 
make several very valuable concessions to the passengers and to those 
employed on the tramways. The Council had set up an all-night service 
practically without regard to whether it would pay. This service had 
proved extremely popular and had paid its way. There was a much 
more frequent service of cars in the south than in the north. The 
Council's charge per passenger came to O'89d. against 0:944. charged 
by the company formerly owning the southern lines. That meant a 
difference in passenger receipts of £17,000 a year. The charge per 
passenger in the north was 1°12d. against the southern charge of 0:894. 
As to whether a local authority could work a tramway as cheaply as a com- 
pany, he had compared the working of the southern lines by the company 
in 1898 with the Couuty Council working in 1899, and found tbat under 
the company the total receipts were £414,922, the total expenses £555,958, 
and the balance of revenue £104,964, while under the Council the total 
receipts were £467,180, the total expenses £383,030, and the balance of 
revenue £84,150. That showed an apparent loss, but against the loss must 
be charged £14,000 for the provision of better wages and а віх days’ 
working week for the роуа and the fact that the Council set aside 
for repairs and renewals £8,592 more than did the company. Thus the 
actual working showed a balance in favour of the Council of £1,578. The 
Council hoped for very important results from the adoption of electric 
traction. They expected an extra profit resulting from the conversion of 
the motive power of 5:584. Assuming that only as many miles as at 
present would be run, that would show an addition to revenue on the 
south side of £140,653. Deducting the interest on the extra capital and the 
sinking fund, this meant an extra annual profit on the 24 miles of £79,008. 

On July 27 Mr. G. BRIGGS, managing director of the Shap Granite Co., 
Westmorland,and representing a number of manufacturers of concrete slabs, 
protested against the way in which certain Corporations were competing with 
such manufacturersby meansof paving material madeout of the refuse from 
destructors. Some of the Corporations were selling the slabe at a loss of 
25 per cent., that was to say, at 25 per cent. under that which it would 
cost a private manufacturer to produce them. This was the case in Aston 
Manor and Bootle. From this loss had to be deducted the 9d. a ton which 
it would cost the corporations to get rid of the refuse. 

Mr. MAXWELL, president of the Scottish Co-operative Wholesale 
Society (Ltd.), Glasgow, expressed his satisfaction with the manner in 
which Glasgow Corporation bad conducted its various undertakings Under 
company proprietorship gas was 4s. 7d. per 1,000ft., and to-day was 2a. 2d., 
while the quality was better. The conditions of labour had also greatly 
improved under the management of the Corporation. The wages of the 
tramway men had been increased by from ds. to 58. per week, and the service 
bad been greatly improved. He would like to see the municipal system 
further developed. He thought that all cemeteries should be in the hands 
of local authorities, and suggested that Corporations should start fire 
insurance and life insurance businesses. He did not see what was to hinder 
corporations going into banking, and he thought that the issue by 
corporations of notes for very small amounts should at least be tried. 

Mr. W. E. L. GAINE, general manager and solicitor of the National 
Telephone Co., said he wi-hed to reply to evidence given by the Lord 
Provost of Glasgow with reference to the Glaegow telephone service. The 
Lord Provost had stated that the real reason why the Corporation 
obtained a telephone licence was that the company’s service was inefficient, 
A report on the subject was, however, made by a Treasury Commissioner, 
the Sheriff of Perthshire, after a long inquiry, in 1897, and his decision 
was that the inefficiency of the company's service in Glasgow was largely 
due to the action of the Corporation in refusing to grant the company 
wayleaves for putting down the metallic-circuit underground system. The 
inference which the Treasury Commissioner drew from the evidence placed 
before him was that the true cause of the refusal of the Corporation 
to allow the company wayleaves was that they were resolved to 
establish a telephone system of their own by which they believed 
they would be able to extinguish the company so far as Glasgow 
was concerned, and to establish a cheaper and better service. The 
Commissioner also expressed the opinion that as the telephone was 
used only by certain classes of the community aud not by all it was not a 
proper eubject for municipal enterprise. It was pretty clear that men 
living in houses of an annual value of under £20 would not be likely to 
use the telephone, and in Glasgow 85 per cent. of the whole of the rate- 
payers were assessed at less than £20. Witness did not think that in the 
case of the telephone service competition was right or proper. The 
telephone service was part of the telegraph service of the State, and ought 
to be in the hands of the State. If it were not in the hands of the State it 
ought, like a great railway, to be a monopoly under the control of Pa: llament. 


otherwise the multiplying system of different local areas worked under 
different regulations would cause great trouble. Не did not think that 
more than two or three municipalities in this country, with the exception 
of Glasgow, had thought it wise even to consider the adoption of a 
telephone system. 

The CHAIRMAN : You say that it was by harassing you in Glasgow 
that the Corporation put you into a position which enabled them to 
obtain powers from the Postmaster-General Do you think that is likely 
to happen elsewhere ?— Yes, it may happen elsewhere. 

Can you tell me if competition is allowed in foreign countries !— There 
is no competition in France or Germany, and none anywhere in Europe, 
except in Sweden. In the case of Sweden there is competition in Stock- 
holm, and that is between a great company, which does the bulk of the 
work of the State itself. In America the position is quite different. There 
the telephone interest is dominated by one great finance corporation, and 
they have licensed a large number of different companies to exploit the 
various States one after another. There is a certain amount of com- 
petition there. There is much greater freedom in America for anybody to 
set up systems than in this country or in any European country. 

Even in the powers of taking up streets 1— Les. 

1585 sitting then closed, and it is believed that no further evidence will 
en. 


SOUTH WALES ELECTRIC POWER DISTRIBUTION BILL. 


On July 28 the House of Lords Committee, presided over by the Duke 
of Argyle, considered this bill. 

Mr. PEMBER, Q.C., for the promoters, said the opposition had now 
gone down to something very small. A clause was put in by the House 
of Commons Committee providing for compensation to tbe Swansea Gas 
Light Co. and the Aberdare and Aberaman Gae Consumers Co., but it was 
struck out by the Government draughtsman and the Board of Trade. He 
was, however, quite willing that it should be re-instated if counsel for the 
two companies mentioned could convince their lordshipe that it was 
necessary. 

The Committee agreed that a protecting clause for the two gas com- 
panies should Le put in the bill, The preamble was then declared proved, 
and the bill was ordered to be reported for third reading. 


LONDON COUNTY TRAMWAYS (NO. 1) BILL. 


On July 24, the Select Committee of the House of Lords, of which the 
Earl of Camperdown is chairman, commenced consideration of this bill. 
The House of Commons proceedings were fully reported in our issue for 
June 22 and 29. 

Mr. FREEMAN, Q.C., for the promoters (the London County Council), 
said the object of the bill was to enable the Council to link up the various 
systems of tramway iu the Metropolis which had been constructed by 
various companys, and to reconstruct particular tramways. "The form of 
tbe bill had been agreed with nearly all the local authorities ; and 11 out 
of the 15 tramways proposed had been put in the bill at the urgent request of the 
local authorities themselves. Hesubmitted that the general question of allow- 
ing tramways had been decided by the general Act of 1870 ; and he should 
contend that petitioners against a tramway must allege and prove specific 
injury and inconvenience. The opposition of the frontegers and of the 
railway companies affected by this bill was purely a matter of clauses. 

The CHAIRMAN said none of the petitioners, as far as he was aware, 
opposed the bill as а whole. In that case the most convenient way would 
be to allow the bill to proceed and then deal with the opponents on clau:es, 
as Suggested by counsel. The Committee accordingly declared the bill. 

The consideration of clauses proceeded, and evidence having been given 
as to Tramway No. 4 (St. James's-road, Holloway —Drayton Park-road— 
Gillespie · road Blackstock-road), the CHAIRMAN said the Committee had 
decided to strike this line out of the bill. 

The proposed line along St. John-street-road, from the Angel at Isling- 
ton to Smithfield Markets, was then dealt with. 

Mr. FREEMAN said this line would be double all the way. St. John- 
street was wide all its length except at one place, and that the County 
Council were taking powers to widen. 

The evidence of frontagers objecting to the line was taken, the opposition 
being to the block of market traffic likely to arise from the tramway. 

The Committee then considered the proposed line along Rosebery-avenue. 

Mr. COURTHOPE MUNROE, for the Holborn District Board of Works, 
pointed out that the London County Council, at the instance of the 
Clerkenwell Vest: у, agreed to carry out in Clerkenwell parish, about half 
a mile away from Roeebery Avenue, an improvement which was mofe local 
than general in its character, which would cost some £200,000, but they 
made it a condition that the Clerkenwell Vestry should consent to the 
line along Rosebery Avenue. He contended that that was an improper 
bargain, especially having regard to the fact that in 1897 and 1898, when a 
similar scheme was before them, the Vestry felt they could not, in the 
public interest, consent to the line being made. 

The CHAIRMAN said the Committee could not discuss the motives of 
Clerkenwell. 

Mr. MATTHEW HALE, clerk to the Holborn District Board, said there 
were six lines of trams and 10 lines of ‘busses converging at the Holborn 
Town Hall, where the new line would join the existing lines, the traffic 
otherwise was very heavy. 

Mr. FREEMAN, in reply for the County Council, pointed out that there 
were only 200 yards of the Rosebery Avenue line in the Holborn district 
and when made it would allow ample room for carts and waggons to pass. 
The matter of congestion was simply one for the police to deal with. 

The Committee decided eventually to retain in the bill both the 
Rosebery Avenue and St. John-street-road tramways, and the bill was 

ordered to be reported, | 
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LANCASHIRE ELECTRIO POWER BILL. 


This bill came before the Duke of Argyle’s Committee of the House 
of Lords on July 26. The House of Commons Committee proceedings and 
a sketch map of the area of electricity supply embraced by the bill have 
been given in previous issues of The Electrician. Opposition to the bill 
proceeded from the local authorities of Liverpool, Bootle, Bolton, Man- 
chester, Salford, Southport, and Stockport, who wished to be cut out 
of the bill because they objected to the promoters of the bill having 
wayleaves empowering them to lay wires through their districts. 

Mr. WORSLEY TAYLOR, Q.C., for the promoters, eaid it was necessary 
this wayleave power should be given in order that the company to be 
incorporated under the bill might supply electricity to places on each side 
of the opposing districts. It might not be necessary to put the cables 
through the principal parte of those opposing districts, but only through 
some parts of them. The opposing corporatione objected that they were 
themeelves sudplying electric current, and therefore that they did not 
require to be supplied by this company. He urged although that might 
be the case at present it did not follow that they would not require to be 
supplied “in bulk” at any future time. Therefore he could not under. 
stand the opposition. Blackburn had its own electricity works, but did 
not stand in the way of this company. But Manchester not only objected 
to the promoters laying cables through their streets, but also objected 
to cables being laid through the roads and streets of neighbouring 
authorities. 

Mr. GRIPPER thought the scheme of the promoters an excellent one. 
There were 129 local authorities in Lancashire, and 16 or 18 of them had 
already electric works in 5 19 had obtained provisional orders, 
but had not yet constructed any works, although some of them had had 
their orders for 10 years; iu 87 districts no attempt had been made to 
obtain provisional orders. Many of the local authorities would be only 
too glad to do their own lighting if they could get supply in bulk 
from the promoters of this bill, as then they would only have to spend their 
money for laying down mains. He did not consider Mauchester was at 
present in a position to supply the outlying parishes as advan usly as 
this company hoped to do, although they might be when they bad finished 
the extension works they were now carrying out. The promoters wanted 
to supply current at ld. per unit. He was not aware that Liverpool 
supplied it at lees than 1d., but probably Manchester was able to supply 
current for tramway working at less than 1d. Shown some photographs of 
trenches which were dug in Manchester streets for laying cables, witness 
said his company would not dig trenches like that; they were more like 
earthquakes than anything else. His company could lay all their cables in 
the space Manchester was wasting. They wanted power to go through 
Salford in case they were asked to supply districts on the other side. He 
was not aware that Salford supplied the tramways with electricity at 2d. 
but even that was not an unusual price for tramways. If Liverpool can- 
not supply electricity for street lighting at less t 23d. they would 
possibly require his company's supply, because it would be cheaper. He 
did not think it would be necessary to run cables through Stockport, but 
Stockport might want his compeny's supply at some future time, as might 
also Southport. They would enter into a contract with Southport 
to-morrow to supply them at 50 per cent. less than they supplied them- 
selves. He had before him a list of 66 local authorities who were supply- 
ing themeelves with electricity, but not six places were supplying elec- 
tricity as cheaply as Southport. He was certain his company could 
compete with Southport, even though their cable would have to go a long 
distance. 

Mr. WORSLEY TAYLOR, in reply to the Chairman, said that if Bolton 
and the other towns were struck out of the bill the promoters would not 
have power to supply them with electric current if they eventually wanted 
it, as they would not have statutory rights to spend their money for the 
purpose. 

Evidence in favour of the bill was given by, amongst others, Mr. Arthur 
H. Leach, chairman of the West Houghton District Council. 

Mr. SCULLY, chairman of the Electricity committee of the Gorton 
District Council, said bis Council had a provisional order of their own, but 
had not constructed any works, They now three alternatives: They 
could put down their own works, or could arrange with Manchester, or 
could arrange with this company if the bill was d. His Council 
desired that Gorton should remain in the aree of the bill, and it would 
possibly be to their advantage to take electricity in bulk from the compeny. 
At all eventa, they would like to have the opportunity of doing so. 

The Committee decided that Liverpool, Bootle, Manchester, Salford and 
Stockport should be exempt from the area of the bill; that wayleaves be 
granted in the case of districts which һай entered into contracts with 
Manchester ; and, in regard to Bolton, that wayleaves be granted up to 
within a radius of 24 miles of the town hall. 

On July 26th, Mr. BALFOUR BROWNE, Q.C., asked the Committee 
to reconsider their decision with regard to Southport. He said the Cor- 
pos were unanimously in favour of being left out of the bill, as they 

their own electricity works, aud could supply themselves with current 
more eA than it could be supplied by this company. 

Tbe CHAIRMAN said the Committee had considered the matter, but 
would not change its decision, as above set out. 


SHANNON WATER AND ELECTRIO POWER BILL. 


On July 28 this bill was before the House of Lords Committee presided 
over by the Duke of Argyle. A full report of the proceedings before the 
House of Commons Committee appeared in The Electrician for July 6, 
p. 411, and a sketch map of the proposed area of water collection and 
electricity supply was published in our issue of July 13. 

Mr. BUSHE, Q.C., for the promoters, said the opposition was of a very 
restrictive character, and was offered by a few fishery proprietors along 
some 5 miles or 6 miles of the river. Of course they were entitled to be 


heard, but he thought their opposition would have no weight with tbe 
Committee. They stated that they had valuable spawning beds in the rive, 
and that the scheme of the promoters would do those spawning bed: 
injury. But anyone who knew Ireland was aware that of whatever ele 
they might fall short it was not rain. What was proposed by the bill had 
been done extensively in America, Italy, Switzerland, and Germany, арі 
it had been a great source cf wealth and advantage to the districts served. 
The promotion of the bill gave a good sign of awakening enterprise in 
Ireland. They proposed to supply electricity for lighting and all other 
pu s to Limerick and other places within a radius of 50 miles of their 
wor The project had received support of 24 local bodies and thre 
county councils, 

Mr. S. G. FRASER, engineer to the project, repeated his evidence 
before the Commons Committee, and added that the Shannon Company’: 
working expenses might be estimated at £2. 108. per H.P. per annum 
Labour was very cheap in that part of the country. The purchase of lani 
and the cost of the works would carry an expenditure of £183,000. 

Mr. H. F. PARSHALL said the chief necessity in connection with 
electric lighting was economy, especially in Ireland. He estimated thu 
the cost of the production of electric current would be ld. per unit. At 
Cork electricity was generated by the electric company there working by 
means of coal, and it was very expensive. 

The CHAIRMAN said the Committee regretted that the echeme seemed 
to them at present incomplete for the purpose assigned, inasmuch: as the 
promoters would have to come to Parliament again for the conclusion oi 
the project (the question of erecting a weir on the river which had not 
been mentioned in this bill), but they were ready to hear counsel for the 
promoters on that point. 

On Saturday Mr. BUSHE said that, having regard to the very seri: 
consequences which mignt ensue if the Committee's view was adhered to, be 
would like to put before the Committee the views of the promoters. There 
was an understanding that a case should be presented in a complete form, 
but he contended that this was a case to which such a rule wae nere 
intended to apply. The case was complete, and the provision of a wer 
was a subsidiary question. He therefore asked the Committee to hear the 
evidence of his witnesses. If that evidence satisfied the Committee thati: 
was а complete scheme, then the promoters could come to Parliament пеп 
year to ask for what was a very small thing, because all the big issues d 
the case would have been decided. The weir was not for the promoten 
satisfaction, but for the satisfaction of the opposition, and also the Bow! 
of Works, who had asked for a weir. 

Mr. BALFOUR BROWNE said the promoters knew they could not 
expend one penny until they got water, and they could not get water unti 
they constructed the weir, which showed that the scheme was incomplete 
This scheme, if allowed, would kill the salmon fisheries. 

Mr. FRASER, recalled, said he saw no reason why they could not mae 
their intake at such a height that they could not get water until the nver 
was above a certain level. А 

Мг. HASSARD, recalled, said the promoters could get suffice! 
water for their purpose and atill leave sufficient for fishing purposes. 

Mr. BALFOUR BROWNE said his clients would oppose this scheme 
to the bitter end unless the promoters carried out their contracte He bad 
expert witnesses who said there was no means of measuring the water 
except with a weir. 

Mr. ARMISTEAD, manager of the Solway Hatchery and Salmon 
Fisheries Co., said deep water was not necessary to enable salmon to 
spawn; a foot or two would be ample. There were not many spawnug 
beds between the proposed intake and outlet, nor would this scheme injure 
the salmon fisheries. 

Mr. А. L. JOYNT, director of the Limerick Electric Tramway Co. ss 
he was sure the promoters of thia bill would find plenty of customers for 
their electricity in Limerick. The whole of the local bodies in the district 
numbering 25, had passed resolutions in favour of the scheme. 

Mr. QUINN, a member of a large manufacturing firm in Limerick, sti 
the promoters’ scheme would be of great advantage to his own firm if they 
supplied electric power at а low rate, and it would be the means of maoy 
more induetries springing up їп Limerick. i 

Mr. BROWN, chairman of the promoting company, and a member 0 
the firm of Brown, Thomas & Co., of Dublin, said he had been watchiog 
the Shannon running to waste for years, and he had often wondered what 
could be done with it. . 

Other evidence for and against the scheme having been tendered, n 
in the latter case, to the effect that the passing of the bill would 1 
salmon fisheries and take away the livelihood of the fishermen and t 
families, ET 

The Committee stopped further evidence, and the Chairman annot d 
that the preamble of the bill was not proved, and it could not be proceed 
with. 


BATLBY OORPORATION TRAMWAYS BILLS. 
This bill, a measure to confirm a provisional order, came on June de 
before the Select Committee of the House of Lords, presided over by 
Duke of Northumberland. 23004 
Mr. FITZGERALD, Q.C., said the bill sought to confirm a prov" 
order authorising the Batley Corporation to construct an electric hae 
within the borough. The population of Batley had doubled xu 
charter was granted in 1868. ere was an existing tramway Wor 
steam, and this the Corporation would, in time, be able to aequ. n 
scheme now proposed would complete the ааг атаа. ТЬе „5 ad : 
of the bill were the British Electric Traction Co., who had prom alley 
measure before the Light Railway Commissioners called the Spen 10 
Railway, and since the Batley Corporation had started p Sa 
obtain the present bill, the company had brought forward avother gen 
to get their Spen Valley railway. He also pointed out that under the в 
law relating to tramways it was customary to give local authorities ро 
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work tramways within their districts when they were so disposed. In 
this case it was specially desirable such powers should be granted as they 
were the lighting and water authority; and if entrusted with the tramways 
would have the whole control of the breaking up of the streets and roads. 

Mr. J. ILLINGWORTH, Mayor of Batley, said there were a large 
number of manufactories in the town. On the north, east, and west sides 
of the town there were districts without a tram service at all, and in 
ihe best interests of the public it was deairable that these districts 
should be furnished with means of communication by tramway. The 
Corporation were unanimously in favour of an electric tramway system, 
considering that such a system would tend to its development, and would 
benefit the inhabitants who favoured the scheme. The Corporation pro- 

to work the tramways in connection with the electric lighting, for 
which they had already obtained an order. The present bill was first 
formulated about a year ago—before the Spen Valley scheme was put 
forward. The Corporation were prepared to help that scheme outside 
their own boundaries by giving running powers over their own line. The 
cost of the Corporation tramway, with thegenerating station for electric 
lighting and tramwaye, would be £100,000. Working powers to be given 
to the Spen Valley Railway would be subject to arbitration under the bill. 

Mr. G. HIRST, manufacturer, chairman of the Electric Lighting and Tram- 
ways committee of the Batley Town Council, aleo gave evidence in favour 
of the bill. The Corporation obtained electric lighting powers in 1898, 
and shortly afterwards a committee was formed to report on a scheme for 
electric lighting and tramways. It was subsequent to that that notice 
was received of the Spen Valley scheme. Eogineers engaged by Batley 
Corporation had reported before August last. 

.S. V. CLIREHUGH (Messre. Lacey, Clirehugh & Sillar) said his 
firm were first instructed in January, 1899, to report on the question of an 
electric lighting scheme for Batley, and also to report briefly as to the 
possibility of a tramway scheme. It was not until March 11, 1899, that 
they received formal instructions to give a full detailed report and 
estimates with regard to tramways, but in Jauuary, 1899, he had visited 
Batley, and, in his own mind, formulated routes. When he made the 
report to the Corporation he had no idea of the existence of the Spen 
Valley scheme or of the route of that scheme. It was perfectly clear to 
anyone acquainted with Batley that Halifax-road was one of the most 
obvious routes in the borough for a tramway. Provision was made in 
clause 40 of the Corporation's order giving the Spen Valley promoters the 
right to run over the tramway in the Halifax-road ; and there would be no 
difficulty in doing that. His estimate for the whole work, excluding the 
generating station, was £107,000. 

Mr. STEPHEN SELLON, for the opposition, said he was engineer to the 
Spen Valley scheme of the British Electric Traction Co. The scheme 
started from Dewsbury, and its main line ran through Heckmondwike, 
Gomersal, and Cleckheaton, passing through a small portion of Batley 
(Halifax-road). When the scheme was brought forward a local inquiry 
was held by the Light Railway Commissioners, at which the three towns 
mentioned propounded a rival scheme. But in consequence of the differ- 
ence of opinion among the corporations it was held advieable to put the 
scheme into the hands of one company. Since then the three corporations 
had entered into agreements with the company and were now supporting 
them. The line as it passed through Batley would adequately serve that 
town. The Batley scheme was very small compared with the Spen Valley 
scheme, and if it were sanctioned the traffic on the much larger system 
would have to be dependent on the Corporation as to running powers. If 
the Corporation's scheme were sanctioned at all the line in Halifax-road 
should be given to the company and the Corporation given running powers 
over it. He regarded the Corporation tramways rather as a counter move 
to the company’s proposal. 

Mr. SYDNEY MORSE said he was solicitor to the British Electric 
Traction Co., and acted for them in the promotion of the Spen Valley 
order. The local authorities of Dewsbury, Heckmondwike, Cleckheaton, 
Liversedge, Gomeraal, and Ravensthorpe were all favourable to the 
company's scheme, and at the local inquiry said the powers should be in 
the hands of the company and not iu those of the Corporation. 

Mr. FREEMAN, Q.C., for the opponents, pointed out that for the sake 
If a small section of about 2 furlongs in the borough Batley sought to be 
entitled to interfere with a line originally 84 miles, and now, with exten- 
sion?, 40 miles long. Moreover, they sought to have priority of service, 
and thus might derange the traffic on the whole line. He contended it 
was not right the power should be given, but that the company should 
have thorough control of their own lines. They should be empowered to 
make the disputed portion of line, and if the Corporation made the other 
parts of their proposed system they should be given running powers over 
the disputed portion. 

Mr. FITZGERALD, Q.C., having replied, i 

The CHAIRMAN said: The Committee find that the preamble is 
proved, but they think that sub-section 4 of clause 40 should be modifed 
so as to make it quite clear that the Corporation shall not be able to 
impede unduly the exercise of the company’s rights over the Jine. 


On July д0 the Batley bill came before the Select Committee of the 
House of Commons, presided over by Mr. Seale-Hayne. 

Mr. J. D. FITZGERALD, Q. C., for the Corporation, said the only opponents 
of the bill were the British Electric Traction Co, who bad a large capital, 
head offices in London, and owned tramways.and light railways in different 
parts of the country. Their connection with this district arose in this way: 
In November, 1898, they gave notice of an application to tbe Light 
Railway Commissioners for leave to construct a light railway called the 
Spen Valley Light Railway, some 8 miles in length, which differed very 
little from the tramways to be constructed under the present order. The 
Batley Corporation opposed that scheme, which was, however, sanctioned by 
. the Light Railway Commissioners, büt: bad not up to the present received 
the sanction of the Board of Trade. The B. E. T. Co. opposed the Batley 


Corporation scheme on the ground that the Railway Commissioners had 
sanctioned the Spen Valley scheme, and that they were about to ask 
for authority to carry out another scheme which would run across Batley. 


"When the matter came before the Board of Trade they had the whole case 


before them —the application of the Batley Corporation, the order already 
sanctioned by the Light Railway Coinmissioners, and a very full statement 
by the B. E. T. Со. The Board of Trade, however, sanctioned the Batley 
Corporation tramways in the order now before the Committee. After the 
order was granted to Batley for a tramway along the Halifax-road the 
B. E. T. Co. was given powers to run over the line and to make junctions 
with it, and in the House of Lords worda were inserted binding the 
Corporation not to exercise their rights as owners of the tramway 
so as to interfere or impede the company in the exercise of such 
rights. While the present bill was pending in Parliament the 
company went on with their new railway scheme, which included the 
making of a line identical with one of the Corporation tramways. That 
matter came before the Light Railway Commissioners, who took the view 
that, as opposition to the Batley scheme was pendiog, they ought to make 
an order by which, if the Batley scheme were confirmed by Parliament, 
then the light railway was not to be made by the B. E. T. Co. The 
Board of Trade had sauctioned the tramways, the House of Lords had 
passed the Lill confirming the order of the Board of Trade, and he now 
asked the Committee to do the same. | 

Mr. FREEMAN, Q.C., for the B. E. T. Co, said the Batley Cor- 
poration had no feeling of hostility, as be understood it, to the Spen 
Valley echeme, and the Spen Valley promoters had no hostility either. 
What they wanted was to be able to carry their traffic continuously 
along as far as Ravensthorpe. If the present order was passed, the com- 
pany would only have running powers over the Corporation tramway, the 
result of which would be they would not be able to make through running 
with their electric current over that bit. Their current would be cut off 
over a. piece of the line —the Halifax-road, which was wide enough for both 
to lay their lines independently. At the point where there was a short 
gap between the systems the company were willing to couple up the lines 
and not to construct the line running parallel to the Corporation’s. | 

Mr. FITZGERALD said he could not agree. The result of placing two 
independent lines ou the same road would be that all the traffic going 
one way on each set of lines would be on the wrong side of the road. 

The CHAIRMAN said what the Committee had to decide was whether 
the schente ought to pass or no. It had been before the Board of Trade, 
and when the Committee had determined what had been referred to them ` 
the Board of Trade might deal with the Traction Company as they liked. 

Mr. FREEMAN said the Corporation were asking to construct a line 
down the middle of the road, and if that were sanctioned the Board of Trade 
could not allow the company to put down another line. - | ' 

The CHAIRMAN said the Committee might decide.that the line should 
be laid down so as to leave room for a second line. 

Mr. FREEMAN asked that Batley Corporation should not be allowed to 
close this road to the company's line. | | 

Mr. FITZGERALD 'said the BoarJ of Trade had decided in favour of 
the Batley scheme, subject to the running powers of the Spen Valley 
promoters (the B. E. T. Co.), who were now asking the Committee to over- 
ride the decision of the Board of Trade. 27 

Tbe Committee decided to pase the preamble in regard to the Batley 
order, subject to the iusertion of a clause providing that a double line 
could at a future date be laid down the Halifax-road, the user of which 
was to be regulated by the Board of Trade. 5 

A clause to give effect to thia decission having been submitted by 
Mr. Freeman, was approved, and the remaining clauses were disposed 
of and th» order set down for report. 


WARRINGTON CORPORATION TRAMWAYS. 

The Select Committee of the House of Commons, presided over by 
Mr. Seale-Hayne, on Monday considered Provisional Orders (No. 4) Bill 
which confirms the order granted by the Board of Trade to the Warrington 
Corporation empowering them to construct and work about 7 miles of 
electric tramways within the borough at an estimated cost of £95,577. 
The bill has passed the Upper House. | 
. Mr. WEDDERBURN, Q.C., said the only opponents were the London 
& North Western Railway Co. The point involved was who should pay 
for the construction of a bridge to replace a level crossing at Wilderapool 
Causeway, should the Board of Trade, owing to the making of the pro- 
posed tram ways, decide to order a bridge to be built. Under the company’s 
own act the Board of Trade might make such an order at any time, and 
the company would have to bear the whole cost. The Committee of the 
Hoyse of Lords had put in a provision that, if a bridge should be ordered 
by the Board of Trade the Corporation should construct the road over the 
railway and that that company should pay to the Corporation half the cost. 
This road was one down which there was at present a large daily traffic, and 
theproposed tramway would not, he urged, add very appreciably to the traffic. 

The CHAIRMAN said that in the Southport and Lytham tramroads 
case the game point arose, and an argument that then had great weight with 
the Committee was that the road was an old one and there first, and 
therefore the Committee decided that the greater part, if not the whole of 
the cost, ought to be paid by the new comer. . " 

During the proceedings the CHATRMAN intimated that if the opposition 
were persisted in, in face of their Act of 1851, under which the company 
could be called upon to build a bridge over this crossing at any time by the 
Board of Trade, and at their own cost, the Committee could not be bound 
by the decision of the House of Lords Committee. 

Mr. LITTLER said he would not press the ma'ter further, but he had 
no doubt the Board of Trade would compel the railway company to have & 
bridge directly this tramway was constructec. 

The Committee passed the preamble of the bill in respect of the 
Warrington order, i i . : 
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GARSTON TRAMWAYS. 


The Select Committee of the House of Commons presided over by 
Mr. Seale-Hayne, on Monday dealt with the Garston tramways provisional 

der. 

Mr. WEDDERBURN, Q.C., said Garston was a residential suburb of 
Liverpool with a considerable population. Under the order the Garston & 
District Tramways Co. were to have power, with thefconsent of the District 
Council, to construct the proposed tramways, about 2 miles in length, at an 
estimated cost of £12,435. After construction the company were to eell 
the lines to the Council, and the Council would then lease them to the 
company for 21 years at a rental of £300 a year. When the order came 
before the Committee of the House of Lords there was a petition of the 
County Council of Lancashire, asking that their contribution in respect of 
the upkeep of the roads over which these tramways would pass should be 
reduced to the extent of the amount reccivable by the Garaton Council 
from the Tramways Company. The House of Lords inserted a clause 
reducing by £300 the contribution of the County Council for a period of 
21 years. It was now sought by the District Council to have this clause 
taken out. 

Mr. LITTLER, Q.C., for Garston Council, contended that the £300 to 
be paid by the company was not in respect of increased traffic on the roads. 

The Committee decided that the £300 was in the nature of a rent under 
the agreement between the Garston Council and the Tramways Company, 
and the clause was accordingly struck out of the order, which, as amended, 
was approved by the Committee. 


SOUTHAMPTON CORPORATION TRAMWAYS. 


The Select Committee of the House of Commons, presided over by 
Mr. Seale-Hayne, on Tuesday considered the bill confirming the provisional 
order granted by the Board of Trade to the Southamption Corporation 
authoriaing the construction of additional tramways in the Borough, and 
borrowing £100,000 for the pu А 

Mr. FREEMAN, Q.C., said the bill would enable the Corporation to 
reconstruct certain tramways they had acquired from the former tramways 
company, and to construct new lines—about 8 miles of new lines—all to 
be worked by electricity. 

There was no opposition, and the Committee passed the order. 


NORTH METROPOLITAN ELECTRICO POWER SUPPLY 
BILL. 


This bill came before the House of Lords Committee (the Duke of 
Argyll in the cbair), when it wes announced that an arrangement had been 
come to with the opposition. After formal evidence the committee 
declared the preamble proved, and the bill will proceed. 


. LEGAL INTELLIGENCE. 


——.— 


Castner-Kellner Alkali Co. (Ltd.) v. Commercial Development 
Corporation (Ltd.). 

On Monday, the House of Lords, consisting of the Lord Chancellor 
(Lord Halsbury) and Lords Macnsghten, Morris, Shand and Brampton, 
gave judgment in this case, which was argued before them on May 15, 17, 
and 21. А full report of the arguments before their lordships appeared in 
The Electrician for May 18 (pp. 142-145) and May 25 (pp. 170-172). 

It was an appeal by the plaintiffs from an order of the Court of Appeal 
discharging a judgment of Mr. Juetice Bigham. The action was brought 
for the purpose of restraining, by injunction, the Commercial Development 
Corporation from infringing plaintiffs’ patent, No. 20,259 (1894) The 
defendants denied infringement and alleged that plaintiffs patent was 
invalid on the ground that the invention was neither new, useful nor 
subject matter for letters patent ; and also that the complete specification 
described and claimed inveutions not comprised within the scope of the 
provisional specification. Mr. Justice Bigham decided in favour of the 
plaintiffs, and granted a perpetual injunction. By a majority the Court 
of Appeal reversed that decision. The plaintiffs now appealed. 


JUDGMENT. 


The LORD CHANCELLOR, in moving that the appeal be dismissed 
with costa, said: Iu order to appreciate the real nature of the dispute in 
this case, one bas to remember that no chemical discovery is in question, 
no new mode of producing caustic soda, so far as the electrolysis itself is 
concerned. The turning of common salt and water by electricity, and 
making an amalgam with mercury and sodium, so as leave as a product 
caustic soda, is common to all the patents that have been brought before 
your lordships’ notice in the course of this discussion. Between the imme- 
diate parties to this appeal, therefore, there is nothing whatever in dispute, 
except the mechanical machinery—the apparatus by which this chemical 
process of producing caustic soda can be put in operation. Now, Kellner, 
whose patent is the one we have had to consider, described in his provi- 
sional specification the mechanical contrivance by which the process I have 
referred to has to be put into operation, and the whole point in dispute is 
whether, in the description he has given in his provisional specification, he 
has or has not described the invention which he claims in his complete 
specitication, or whether the latter does not, in addition to what he has 
described in the former, claim something different and outside his original 
claim. That is the whole question. Now there cannot be any doubt that 


an essential feature of his invention is what he has called a stationary 
mercury cathode, and the question is further narrowed to the single point, 
in what sense the word stationary is to be understood. It is said tha: 
there are two senses in which the words stationary may have been used. 
It may be considered "stationary " in t of surrounding objects « 
“ stationary in respect of the vessel which contains the mercury. A 
scientific demonstration was made before your lordships tbat the mercury 
in the vessel was itself at rest, although the vessel itself was mt. 
jected to a considerable movement. I have some doubt whether 
that experiment is a sufficient proof of the proposition it was in- 
tended to support. No actual use of the apparatus has ever been 
made, and an experiment such as was made before your lordships and its 
actual use in practice is a very different thing; but independent of this 
consideration, the question must be determined by the fair construction of 
the provisional specification itself. It will not do to say that in looking at 
the specification there is a sense in which it is compatible with the pro- 
visional, but whether the provisional really is intended to protect the inven- 
tion more minutely described afterwards in the compiete specification. My 
lords, I am unable to say that I think the provisional specification here ever 
contemplated the movement in any sense of the mercurial cathode. It is 
impossible to read the concluding part of the provisional specificatica 
without being struck by the absence of any hint of the arrangement claimed 
afterwards. These are the words :— 

* [f the bells, after a suitable interval of time, be shifted back into the 
position shown in full lines, i. e., to the right hand, the mercury on the 
left-hand side of the anodee, together with the amalgam formed thereon, 
again becomes situated in the combining chamber of the trougb, and 
consequently within the sphere of action of the water in such chamber, 
whilst, on the other hand, the mercury situated on the right-hand side 
of the anodes, and the amalgam portion of which has been acted upon in 
the meantime by water to remove the sodium therefrom, becomes again 
situated in the decomposing chambers for the purpose of forming fresh 
amalgam. It will thus be seen that by the to-and-fro movement of the 
bells the transposition of the amalgam formed in the decompomg 
chambers to the combining chamber, and the practically continuous: 
formation of caustic soda in the latter, are caused to take place alter- 
nately on the one side and on the other side of the anodes, whilst tbe 
mercury cathode itaelf remains at rest." 

My lords, it may be true that the mercury itself is a cathode, and not the 
vessel in which it is contained, but this a desciption of & mere à 
appliance and I cannot doubt that when this description was given tb 
thing which was meant to be at rest was the mercury and the vessel con- 
taining it, and 1 have come to the ваше conclusion as the Master of the 
Rolls (Lord Lindley) that the Claim 3 and the Fige. 7 and 8 to which it 
refers are an entire departure from the essential features of the invention 
as originally described. Indeed, I look upon the language of the complete 
specification as an ingenious effort to avoid what would be a glaring d& 
conformity, and which has received the assent of Mr. Justice Bigham and 
that of Lord Justice Vaughan Williams ; but, as I have said, I think one 
must look at the provisional specification and then consider whether it н 
really describing what is now claimed or what is in ita essential features а 
different thing. I think it i», and for this reason I think the judgment of 
the;Court of Ap was right and ought to be affirmed. 

Lord MACNAGHTEN : I am of the same opinion. This case come 
before your lordships under somewhat peculiar circumstances The 
appellanta, who were the plaintiffs in the action, charged the defendant: 
with infringement. The appellants’ patent has never been put mto 
practice at all. The defendants’ patent has never been used commercally. 
The rival inventions are therefore little more than paper inventions. That 
being so, it is certainly not surprising to find that expert witnesses are by 
no means agreed as to what would happen in actual working. But it may 
be assumed for the purposes of this case that the defendants’ patent. 
if it should be worked on an industrial scale, would be an infringement 
of the plaintiffs’ patent. The defendants, however, say that, assuming 
their invention to Le an infringement of the plaintiffe’ invention, the 
plaintiffs’ patent is bad for disconformity, and that seems to be 
the substantial question between the parties. It depends upon а very 
narrow point, namely, the construction your lordships should pat 
upon the meaning of the expression, "stationary mercury cathode.” That 
is the thing upon which the provisional specification insists, and 
it is the gist of the invention therein described. Now, notwitb- 
standing the very ingenious argument of Mr. Fletcher Moulton and 
Mr. Bousfield, I am not satisled that a revolving mercury cathode 
is a stationary mercury cathode provided the mercury within tb 
vessel containing it is not shaken at allor only slightly ehaken by the 
rotary motion to which it is subjected. Speaking for myself, I do not 2 
why you should give the word stationary a non-natural meaning, I 
seoms to me that if the mercury were put in a long trough, or in a sene 
of troughs under fixed decomposing chambers or bells, and the alternate 
presentation of patches of charged mercury and uncharged mercury were 
effected by moving the trough or troughs to and fro, a very violent 
disturbance and churning up of the mercury would probably be pro 
duced. Now that is the very thing which Kellner wished to avoid. 
That would have been Castner's method over again. That is why the 
provisional specification insists on stationary mercury cathodes and 
moving bells. If there were any doubt about the meaning of the 
stationary, there are other passages in the provisional specification ¥ 
seem to me to make the meaning clear. At the very end of the provisions! 
specification Kellner explains that the mercury cathode itself remain at 
rest, In an earlier part of the provisional specification be points out 
that the amalgam formed ia the bells has, by reason of the shifting of 
the bella, its location alternately on one side and the other side of t? 
bell without iteelf changing or moving its position. That being © Ё 
appears to me that when Kellner, in his complete specification, propose 
to move the mercury cathode and to make the bells stationary, be '! 
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describing & different invention from that described in the provisional 
specification, and an invention not merely different from that, but in its 
leading feature at variance with the invention described in the provisional 
specification. І am, therefore, of opinion that the appeal should be dis- 
missed with costs, My noble friends, Lord Morris and Lord Shand, ask me 
to say that they concur in the motion proposed. 
Lord BRAMPTON also concurred. 
Appeal dismissed, with costs. 


Brockie-Pell Arc Lamp Co. (Ltd.) v. Johnson. 


This case was in the Court of Appeal list on Wedresday, on the appeal 
of defendant from the order of Mr. Justice Kekewich of July 26 (see The 
Electrician, last issue) Before the case was called on Mr. A. J. Walter 
stated the parties bad settled all disputes, and by consent there would be 
an order in the terms which had been agreed upon between the parties, who 
were, of course, all sui juris. 

The Court consisted of the Master of the Rolls and Lords Justices Rigby 
and Collins, and the order was granted as asked. 


— 


Overhead Telephone Wires. . 


At the Clerkenwell (London) Police Court on Wednesday the National 
Telephone Co. was summoned by the Islington Vestry for having in May 
last fixed an overhead wire within the parish without first obtalning 
permission from the London County Council. A further summons against 
the company was for fixing an overhead wire which was not supported 
at intervals not exceeding 115yds., the exact distance being 126yds., 
without having obtained permission from the London County Council 
or the local authority. On the first summons a plea of guilty was entered, 
and on the second the facts were admitted, but Mr. Goddard, who appeared 
for the company, denied that the definition of “ street ” in the act included 
such a paseage as that called Dove's-yard (where the excessive span 
occurred), which led to & meeting house of Plymouth Brethren, and was 
of a private character. On the first summons Mr. Bros imposed a fiue 
of £5, with 2s. costa, and on the second a fine of 53. and 28. costs in order 
that the point of law involved might be argued before a Divisional Court. 


Fell v. British Electric Traction Co. 


This was an action heard before Mr. Justice Kennedy and a special jury, 
and was brought by Mr. John Fell, the well-known contractor, to recover 
£5,872, which he alleged to bedue to him under a contract made between 
himself and the defendant company to construct the permanent way of 
the Potteries Electric Tramways. Defendants denied the agreement, and 
counterclaimed againet the plaintiff. Plaintiff tendered for the construc- 
tion of the Potteries tramways for £75,590, the contract providing that 
the work should be commenced within ten days of the signing, and that 
the contractor should be entitled to payment for all extra work which, in 
the opinion of the engineer, was not provided for or contemplated 
by the contract. The whole of the works were to be completed within 
14 months of the signing. 

Mr. LYTTLETON, Q.C., M.P., for plaintiff, said under the contract the 
engineer had great power, and the remedies provided were extremely 
stringent. "The contract provided however, that so long as the work was 
proceeding satisfactorily the contractor had to furnish a weekly statement 
of quantities, and 80 per cent. of the value of each month's work was to 
be paid to bim within six weeks, subject to any legal deductions. The 
question in dispute turned on whether a verbal contract was made to pay 
Mr. Fell on the prime cost of materials. 

Defendants urged that if they were to pay Mr. Fell on the prime cost it 
would include the prime cost of materials which had been condemned and 
which the company's engineer, Mr. S. Sellon, had declined to pase. 

After hearing evidence, the jury returned a verdict for defendants and 
judgment was given accordingly, with costs. 


National Telephone Co. v. Tunbridge Wells Corporation. 

The National Telephone Co. bave decided to appeal from the decision of 
the Divisional Court (Justices Grantham and Channell) granting a writ of 
probibition against the County Court judge at Tunbridge Wells from 
bearing and determining an appeal from a refusal of the Corporation ss 
the highway authority to allow the company to lay their wires underground. 


National Telephone Co. v. Huddersfield Corporation. 


An appeal is to be lodged in this case which involves a somewhat similar 
question as that raised in the Tunbridge Wells action. 


Jandus Arc Lamp and Electric Co. (Ltd.) v. William 
James Davy. 

We have received а copy of a notice that plaiotiffs have discontinued this 
action. The notice to hand is dated June 22, 1900, and is purported to be 
signed by the plaintiffs’ solicitors, Messrs. Faithfull & Owen, Dacre House, 
Victoria-street, London, S.W. 


Railway and Tramway Competition.—The directora of the 
North Staffordshire Railway Co. in their half-yearly report state that 
for the first time for many yeara they have to report a decrease in 
the passenger tratlic, owing chiefly to the opening of the electric 
tramways in the Pottery district, which have abstracted many of the 
company's short-distance passengers. 


THE ELECTRICAL ENGINEERS (R.E.) VOLUNTEERS 
AT THE FRONT. 


In our last issue we published a letter from one of the 
members of the Electrical Engineers, giving an account of the 
engagement in which several of the corps were taken prisoners. 
One of these prisoners, Sergt. G. Charlton, who subsequently 
escaped, has written an account of his experiences to a friend 
in Leicester, and we now reproduce the main part of his 
letter from the Leicester Post : — 

We had worked our way up the line as far as the Vaal River. "There 
was not sufficient lighting fer us to do, so they put us to bridge 
building, which is hard enough work I can assure you, and rough 
enough living. Pretoria was to have been our next place, but the 
Orange Free State men broke in upon the line, and burnt the bridges 
at the back of us, so we were sent back with the construction train 
to repair them. We had done three, and I think there were only 
two more to do, for another train was working up from Bloemfontein. 
The day-gang, of which we were a part, were asleep, and the night-gang 
were at work on the bridge. I think it would be about midnight on the 
14th inst., eight of the electricals lay peacefully round a buge fire, made 
of the remnants of the bridge, when we were aroused by a tremendous 
rifle fire, at 60 yards, from the other side of the line. The panic 
was terrible. Ths train bad moved off with our arms, and there was 
nothing to do but scoot for our liberty. The bullets went ping- 
ping over our heads like hailstones ; one struck me on the Balaclava 
helmet, and I thought it would soon be all up. Soon after this 
I ran into Douglas, and three other fellows of ours, and soon after 
that we had the luck to run clean into the Boer Artillery. Another and 
another man were brought in later in the day. Our life with the righteous 
Boers was very rough, and at times even cruel. They fed ив on uncrushed 
Kaffir corn and meat. There was no firewood, only cow manure to cook 
with, which when damp won't burn at all. So we sometimes had to starve. 
We were marched every day, and got so weak that our knees knocked 
together. Several times it rained, and we had to sleep hungry on the wet 
ground, with only one blanket. Well, on the 24th inst., I effected my 
escape by lying in the river bed with a young fellow from the Derby 
Militis, Oa the Sunday night, after creeping from the vicinity of the 
laager, we marched about 30 miles, guided by the southern cross, avoiding 
all ruada. When day broke on Monday morning we spotted the Boer 
scouts not 1,000 yards from us, во dropped down in the grass and lay 
there all day, with Boers passing within 300 yards of us, without being 
seen. Well, we joined the British lines about eleven o'clock on Monday 
night after a very exciting time, creeping through the Boer lines. General 
Paget complimented us, and said we had come through the lion’s mouth. 


THE AMSTERDAM MUNICIPAL TELEPHONE 
SERYICE. 


An interesting article, by Messrs. Ph. Falkenburg and J. H. van 
Zanten, has been published in Municipal A ffairs, a New York maga- 
zine, on the development of the municipal telephone system in 
Amsterdam. In Holland, as elsewhere on the Continent, the tele- 
phone was introduced by the International Bell Telephone Co., 
whose offer in 1880 to establish a telephone exchange in Amsterdam, 
paying the municipality 214 per cent. of the gross receipts, was 
accepted, the concession being transferred at the end of that year to 
a subsidiary company, the Netherlands Bell Telephone Co. The 
term of the licence was for 15 years. Subseqently the company 
obtained a licence from the Goverament for the operation of inter- 
communal lines, but in 1894 the Government introduced а law to 
transfer to itself the inter-communal system, the transfer actually 
taking place in November, 1897. A petition by the Amsterdam 
Municipal Council, that the Government should also take over the 
local telephone system in that town proved abortive, but the com- 
pany's concession was only renewed until Nov. I, 1896, to give the 
municipality time to complete a system of its own, as that of the 
compauy had not extended with sufficient rapidity, and its equip- 
ment had become ont of date, in addition to which the subscription 
rates were considered too high. In Holland, as in this country, 
telephunes were considered to come under the definition o! tele: raphs 
under the original telegraph act, and after much discussioa the 
municipality, having already started its telephone service on Nov. 1, 
1895, found itself compelled to secure a Government conceasion on 
April I, 1896. | 

The Beli Telephone Company at first used without exception 
aerial single conductors of bronze wire covered with gutta-percha, 
but since the year 1892 had placed several conductors underground, 
so that on October 31, 1896, they had 13,900 metres of underground 
cables, with 566,181 metres of wire. The exchange was equipped 
with primitive non-multiple boards. The municipal telephone 
system uses overhead conductors as little as possible and leads 
a double conductor into the house of each subscriber. On January I, 
1899, the length of the cable network was 137,635 metres 
of 28-pair cables, 4,684 metres of 56-pair cables, and in addition 
2,243 metres of cables laid through the canals There were also 
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28,654 metres of 14 double wires, and 973 metres of water cable 
of one double wire—altogether 8,378,034 metres of single wire— 
an increase in two years and two months of 1,380 per cent. Work 
is now being pushed in placing more of the above-ground conductors, 
which are of bronze wire, in underground conduite There is only 
one central exchange, which is equipped with a horizontal multiple 
board having a capacity of 10,800 subscribers. 

The yearly subscription price under the Bell Telephone Company 

was £9. 9s, the cost of the apparatus and of making the connections 
being included. At the outset the burgomaster and aldermen 
proposed a subscription price of £6, which entitled the subscriber 
to 800 calls yearly ; for each 100 calls in addition up to 10,000 
2s. 5d., and for each additional 100 calls 1s. 7d. should be paid. 
Strong opposition was raised on all sides to this tariff, and especially 
by the tradesmen, with the result that the Council established 
a fixed price of £7. 4«. for unlimited service, with a single payinent 
of £2 for the installation. A single call from a public call office costs 
as much as 5d., however. 
The number of subscribers to the Bell Company was 612 on 
January 1, 1882, or 1:8 per 1,000 of the population of the town. In 
1884 it had increased to 1,057, or 2:9 per 1,000 ; in 1890 it was 
1,515 or 3:7 per 1,000, and in 1896 1,784 or 39 per 1,000. Under 
municipal control on November 1, 1896, there were 130 subscribers ; 
on January 1, 1897, 2,143 or 4 3 per 1,000 ; and on January 1, 1900, 
3,031, or 5:8 per 1,000. 

The number of calls under the Bell Company's régime was, during 

1883, 2,006,539, or an average of 2,352 per subscriber. These 
decreased gradually to 1,110,368 in 1886, equivalent to 912 per 
Bubecriber, and again rose gradually to 3,650,000 in 1896, correspond- 
ing to 2,046 per subscriber. The reason for this decrease and increase 
is not stated in the article. Possibly it has been an experiment with 
the toll system of charging. The municipal exchange counted 
3,916,450 calls in 1897 and 5,651,200 in 1899, corresponding to 
2,181 and 2,221 per subscriber respectively, the maximum number 
in one day being 12,938 and 20,714 respectively. 
. Thenumber of intercommunal and international calls has increased 
continuously from 25,923 out-going and 25,400 in-coming in 1891 to 
43,038 and 48,528 in 1896. The trunk lines then passed into the 
hands of the Government, and the number of calls on them amounted 
to 149,702 out-going and 150,262 in-coming during the year 1899. 

It may also be mentioned that the Bell Company had only a day 
service, whereas the municipel system is in operation day and night. 
in the year 1899 there was an average of 344 calls, and a maximum 
of 466 calls in a night—reckoned as from 10 p.m. to 8 am. The 
ut are slightly better off under municipal rule. They work 
seven hours a day instead of nine, and are paid from 8& to 16s a 
week (apprentices За. 3d.), as against 9з. 7d. by the Bell Company. 
There is also a scheme for sick pay and pension. 

In 1882 the Bell соп ради paid £1,307 to the municipality as its 
royalty of 214 per cent. of the gross receipts, and in 1894 this the 
royalty for the year had increased to £3,425. The municipal tele- 
phone began with a sum from the municipal treasury of £40,000, of 
which almost £8,800 was needed for the building for the central 
exchange. On January 18, 1899, the capital expenditure was 
£98,000, of which £80,000 more or less had been paid from loane. 

The revenue of the telephone system amounted, in the year 1897, 
to £15,997 ; and in the year 1898 to £19,193. The coet of operation 
amounted to :— 


1897. 1898. 

A. Salaries and assessments for old age pensions ...... £2,697 £3,695 
B. Maintenance of buildings and equipment 1,234 1.408 
С. Office expenses .........................................› 80 107 
D. Electric current......... core eterne радная 139 167 
S,... 592 537 
Total ......... —j— — 22 2 . 6 œ:6PnJ S: 602 — ... £5,914 

The gross surplus was expended in the following manner :— 

Interest on loan cap it . £2,248 . . £2,365 
Redemption of loan capital ................... . 2,457 ... 3,180 
Payment to the municipal treasury .. .............. "— 4,000 ... 4,000 
TOUR) uice ⁵ĩͤ tnn ai Cotes ead £8,685 ... £9,545 


The net profit, which was used for extensions, thus keeping down 
bonded indebtednese, was in 1897 £2,568 and in 1898 £3,734, 

~ Thus at the outset the taxpayers receive no great direct advantage 
from municipal operation, since the payment which the municipality 
received from the Bell Telephone Company, amounting during the 
last year to £3,425, has beeu increased to £4,000, and stereotvped at 
that amount. When the capital is 1edeemed--and this will be 
accomplished in a short time—the situation will naturally be 
changed; but it must not be overlooked that each new addition to 
the existing net costs considerable capital, and more proportionately 
the further it extends from the central exchange. This cost will 
also be added to if the subscribers increase to over 3,600; since at 
present a switchboard for 3,600 subscribers is used. Should the 
number increase to 10,800 (which so soon as the fees are reduced 
will not be long delayed) it is stated that the entire central exchange 


must be re-arranged, or the system of a single exchange must be 
abandoned. 

The municipality of Amsterdam in late has had muh 
experience in the municipalisation of public undertakings. Ten 
years ago it poesessed no single large monopolistic undertaking, and 
now it owns the gas works, the waterworks, a slaughter-house, a tele- 
phone system, a clothing factory for the uniforms of municipal 
the a horse-railroad presently to become an electric railroad, 
and two steam ferrries. 


— Es 


A DOUBLE CARBON ARC LAMP. 


The accompanying illustrations show the construction oí 
Messrs, Kórting and Mathiesen’s latest pattern of shunt arc lamp 
arranged for double carbons. One of the characteristics of thi: 


Fido. 1. 


lamp is that it is provided with two independent clockwork 
motions, built, however, on the same bedplate. Fig. 1 shows the 
quim construction of the lamp and Fig. 2 is an enlarged пет 
e mechanism. The last-named figure shows the ae 
which, by means ofa balanced anchor or detent, controls the descent 
of the carbons. The mechanism consists of a shunt maguet 
together with a clockwork train B connected by means of the rod () 
to the magnet anchor M. Spiral springs N supply the controlling 
force. The Hywheel P of the clockwork B touches the tongue- 
which is carried by a double arm lever V which, together with the 
second tongue 2, are under the common influence of the heating 
compensator K, which keeps the regulating tension always consan 
To adjust the variation in the weight of the carbons, the clockwo! 
is slanted to one side, aud of coure the necessary dash poU - 
provided to prevent sudden movements of the parta, It is claim 
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that this double carbon lamp will burn either singly on 110-volt 
circuits or in pairs across 220 volts or 230 volts, a matter of consider- 


able importance now that consumers are supplied at these higher | could hope to роп for many years to come. 


f 


— — 


N 


Fic. 2. 


voltages. It is further claimed that the double carbon lamp, as 
regards intensity of light, is far superior to the enclosed are. The 
agent for these lamps in this country is Mr. G. Braulik. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


eee 


Accrington.—The Electric Light committee anticipate being 
in a position to supply electric current by Oct. 1. The price has 
been fixed at 5d. per unit for lighting purposes, and 14d. per unit 
for current for power purposes. 

At a parish meeting last week it was unanimously 
resolved to consent to the application of the Northern Counties 
Electricity Supply Co. for a provisional order. 


Bootle.—The Board of Trade have.issued their award in the gas company's shareholders were all local ratepayera They asked 


dispute between the Council and the Liverpool Corporation over the 
electric tramways. It was announced by the chairman of the Bootle 
Highways committee (Councilor Hali) on Wednesday that the 
award settled the terms between the two corporations for a period of 
25 years, and that it was favourable to the Bootle Corporation. 


Brisbane (Queensland).— The Municipal Council received four 
applications for the transfer of their order to establish electricity 
works—viz, Messrs. Arthur Wright & Hy. Reason (Brighton, 
England), the Electrical Construction Co. of Australasia, Mr. E. C. 
Barton (Brisbane), and the Brush Company. The Council obtained 
the opinion of Mr. John Hesketh on these applications. In 
his report, Mr. Hesketh reminds the Council that in July, 
1897, he advocated the  municipalisation of such works as 
local transit and lighting, and he was still of opinicn that 
unless there were special reasons to the contrary, such works 
should not pass into the hands of private companies. If the 
Council retained the order in their own hands they would have 
to contemplate an initial capital expenditure on the most favourable 
scheme of not less than £30,000, but if the work were properly 
carried out of from £100,000 to £150,000. The public lighting would 
then cost them more than the price quoted to them, and if they 
entertained the offer they would, in addition, have 10 arc lamps free 
of cost. If they generated their own current the cost would in all 


ead be greater than the figure given by Messrs. Wright and 
eason, for they had quoted a price which he did not think they 
The possibility 
of recouping the difference from private lighting would not be so 
good with the municipality whose operations were confined to the 
city area as with a company supplying adjacent councils such as South 
Brisbane, as he understood it was the intention of the company to do. 
Looking at the financial aspect of the question there was nothing to 
lose and something to gain by accepting the offer. Having regard to 
all the circumstances he was of opinion that the terms offered by 
Messrs. Wright and Reason were more advantageous to the Council 
than either the proposition to instal separate plant or the alternative 
of their distributing a supply of electricity obtained by them from 
the tramways company. The report together with the various offers 
were discussed, but were eventually referred to the Works committee. 

Bristol.—The accounts of the electricity department for the year 
ended Murch 25 were presented last week. The number of consumers 
was 1,215, an increase of 248 during the year. The equivalent 
number of 8 c.p. lamps connected was 85,956, compared with 68,536 
at the corresponding period last year. During the year a number of 
motors had been connected to the mains, The number of units sold 
was 1,812,511, an increase of 449,725. The gross receipts amounted 
to £31,717. 14s. 2d., and the gross expenditure to £17,962. 1s., leavin 
а groes profit of £13,755. 13s. 2d., from which has to be deducte 
interest on loans (£6,019. 15s. 8d.) and sinking funds (£7,590). 
There was thus acredit balance of £145. 17s. 6d. 


Burnley.—The Corporation have served notice on the Burnley 
and District Tramways Co. of intention to purchase the company’s 
lines within the borough. "n 


‘‘Cassier’s Magazine.”—The August issue contains articles on 
“Electric Cranes in German Harbours,” Openings for Mechanical 
Engineers in China,” * The Manufacture of Light,” and * Some 
British Milling Machines." | : | 

City of London.—At the Court of Common Council on Thursday 
last the Streets committee presented a report on the application of 
the Postmaster-General for permission to take up the roadway in 
St. Bride-street and Holborn Circus for forming a connection with 
certain subways for telegraph wires. "The Postmaster- General would 
not undertake to pay any fees or rent in respect of the subways. It 
was recommended that the application be complied with, and this 
was agreed to. An application by the National Telephone Co. for 
5 to lay wires in the subways in front of the Mansion 

ouse was refused. | 

The following recommendations by the Streets committee were 
agreed to: 

(1) That the purchase money to be charged against the City under- 
taking for the portion of the site required for the erection of the City 
generating station be determined pro rata to the cost of the whole site. 
(2) That the Cbaring Croes & Strand Electricity Supply Corporation shall 
not acquire any interests in adjoining land without the previous consent 
of the Corporation being obtained; such consent, however, not to be 
unreasonably withheld. (3) That the Corporation agrees to allow the 
company the necessary running powers over the proposed line of railway 
shown on the plan submitted, subject to a nominal rental, and without 
prejudice in any way to the rights of the Corporation to use or alter such 
line of railway. 

Cork.—The Corporation were recently recommended to erect 
85 additional arc lamps in the principal thoroughfares but a 
deputation from the Cork Gas Co. has succeeded in inducing the 
Corporation to defer the matter. The deputation stated that by the 
adoption of electric lighting the Corporation had already thrown 
upon the hands of the gas company 250 gas lamps, and by this new 
5 extension they would add another 300 gas lamps. The electric 
ighting company was entirely composed of strangers, whereas the 


that the matter be deferred until the Corporation would have more 
experience of electric lighting and incandescent gas lighting. They 
objected to the wholesale extension of the light at great cost to the 
ratepayers. This pleading was, as we have said, successful, and Cork 
must wait for its improvements, 


Crewe.—The proposal to borrow £10,000 for electric lighting 
extensions was approved by the Council on Wednesday. 

Derby.— Power to construct a system of electric tramways, 
estimated to cost about £200,000, is to be sought by the Council. 


Gravesend.—The report on electric lighting which was recently 
repared by the consulting engineer (Mr. W. H. ntham) was 
discussed by the Council last week. The report deals with the proposal 
to erect a refuse destructor, as well as the supply of electric current 
for lighting and traction, and the Council are recommended, in view 
of the possibility of current being required for tramways, to adopt 
the low tension three-wire system of distribution with a pressure of 
450 to 460 between the outers ; 24 arc lamps of 800 c.p. each would 
be erected in the leading thoroughfares, and the total cost of the 
scheme is estimated at £30,580. The report was reserved for further 
consideration by the Council in committee. 


‘Hampstead (London).—The Lighting committee are making an 
experiment in incandescent electric lighting. Beleize- avenue is to 
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be lighted with incandescent electric lamps of 50 c.p. and 150 c.p., | of the cars commenced running on Monday, and the whole of the 


in place of arca. 

Hanley.—The charge for electric street lighting has been increased 
£3 each per annum for arc lamps and бз. each for incandescenta, 
making the charge £22 and £3. 5s. respectively. 


Helston (Cornwall).—This town has up to the present been 
lighted by gas by a private company at 5s. 10d. per thousand, the 
street lighting costing £:00 per annum. Several members of the 
Town Council consider that the electric light could be introduced 
with advantage ; and there is now to let a large water mill belongiog 
to the Corporation filled with expensive machinery used in corn 
grinding. ‘This mill is said to possess the best supply of water of 
any mill in the county, апі is let, we learn, at a low rental. We 
have 1eason to believe the Helston Council would entertain favour- 
ably a proposal for the e:tablishment of electricity works in the town, 
and there seems a probability that current would be taken by the 
Council for the public lighting. Water is plentiful, and there really 
seems а good cpportunity for establi-lupg electricitysupply at Helston. 

Infirmary Lighting.— The electric light is being installed at the 
Wolverhampton Eye Infirmary by the District Electric Co. to the 
specification of Mr. L. Stallybrass, of Wolverhampton. 

Inquest.—At the inquest at Upper Sydenham on the bodies of 
F. W. Elliston, stoker, and W. H. J. Philbrook, labourer, who died 
from the effects of the boiler explo:ion at the generating station of 
the Crystal Palace District Electric Supply Co., at Upper Sydenham 
after formal evidence had been taken the inquiry was adjourn 
for three weeks. 

Leatherhead.— The Board of Trade have notified the Council 
that they will not sanction the proposed leasing of the Council's 
provisional order to a firm of electrical engineers, as there must be 
an actual transfer of powers. The question has been referred to 
committee. 

Light Railways.—The Light Railway Commissioners have sub- 
mitted the Aldershot and Farnborough Light Railway (Extension) 
Order to the Beard of Trade, and objections must be lodged by 
I8th inst. 

An inquiry was held at Dath on Monday into the joint application 
of the Bath Corporation and a private syndicate (consisting of 
Sir James Sivewright and Mr. L Hirsch) for authority to construct 
a system of electric tramways in Bath aud district. It was stated 
that the promoters had agreed to construct and work the tramways 
paying the Corporation a rental for wayleaves increasing from £100 
to £500 per annum. The Corporation retain power to purchase. 
The Commissioners decided in favour of the application. 

Liverpool.— The work of converting the tramways to electric 
traction is actively proceeding. In 1898 the experimental line from 
St. George's Church to the Dingle was opened. Last year 30 milea 
of track were relaid. Up to date 80 miles have been reconstructed 
and equipped for the overhead system, and the electric tramways 
department hope to complete the system this year. By the end of 
this year the Corporation will have cara adequate to carry 100 million 
passengers a year, and by next summer for 150 millions. It is likely 
that by that time a uniform 14. fare will be established, and 
peseng re will be able to travel nearly 84 miles for 14. The Old 
Swan electric tramway route will be opened for traffic on Monday. 


London County Council.—At Tuesday's meeting a loan of 
£42,400 was made to the Shoreditch Vestry for electric lighting. 

The report of the Highways committee in connection with the 
application to be made to Parliament for tramway extensions (set out 
in our last issue) was adopted. 


Maidstone.—It has been resolved to apply for a provisional order 
for constructing and working electric tramways. The Corporation 
are engaged in establishing municipal electricity supply. 

Manchester.—The Council on Wednesday decided to adopt the 
Gamewell system of fire alarms. The Watch committee recommended 
that the plant should consist of 200 street box stations, and that the 
apparatus should be purchased outright. The total cost of equip- 
ment would be £9,300, plus £6,300 for leasing from the electrical 
department 100 miles of lines for 10 years, and wages, depreciation, 
and repairs for 10 years. The cost would be at the rate of £8 per 
box per annum, and at the end of 10 years cost of maintenance would 
be £3. 7s. per annum. 

Marylebone (London).—A meeting of thia Vestry took place last 
evening, and the discussion was resumed on the report of the 
advisory special electric lighting committee recommending that 
negotiations be concluded with the Metropolitan Electric Supply 
Co. for the transfer to the Vestry of is undertaking under the West 
London electric lighting order. A heated dis:ussion followed, during 
which Dr. Snape urged that an expiring Vestry should not consider 
a vast scheme like this, but should leave it to be dealt with by the 
new Council. After much talk the resolution that the special 
committee be empowered to conclude negotiations with the com- 
pany was put and carried with only one dissentient.: 

Norwich.—The Board of Trade inspection of the track of the 
Norwich Electric Tramways Co. took place on Thursday last, Some 


system was opened for traffic yesterday (Thursday) The line was 
fully described in The Electrician for May 18 and 25 last. 

Oldham.— The Council have applied for sanction to borrow 
£280,000 for electric tramways. 

Penistone (Yorks.)—A conference of representatives of the 
Penistone and Thurlstone Councils is to be held to consider the 
advisi bilitv of adopting a joint electric lighting scheme. 

Pwllheli.—An offer by Messrs. Bennett and Ward-T homas to take 
a transfer of the Pwllheli provisional order is to be considered at 
the next meeting of the Council. 

Rathmines (Dublin).—The electricity supply works will be 
officially opened by the Lord Licutenant on 24th inst. 

Salford.—The Corporation have decided to increase the salary of 
the borough electrical engineer (pro tem.), Mr. F. A. Wilkinson, from 
£160 to £250 per annum. 

Sheffield.—The Abbeydale electric tramway route has been 
opened for traftic, although not yet officially inspected by the 
Board of Trade. 

Stockport. — The accounts of the Gas and Electricity de ent 
show a profit on the electricity branch for the first 16 months’ work- 
ing of £118, which is considered satisfactory. It has been decided 
to introduce the maximum demand system ot charging —5d. per unit 
for the first hour's maximum demand, and 340. after. 

Stourbridge.—The Council have resolved to establish municipal 
electricity works, and to oppose the proposed application of the 
9 a Electric Corporation for Power bistribution for a provisional 
order. 

Sunderland.—A satisfactory trial trip over the Christchurch 
and Roker electric tramway took place on Tuesday. 

Swansea. —The work of laying mains in connection with the 
Council's electric lighting scheme has been commenced. 

Technical Instruction.—The annual report of the Middlesex 
County Council Technical Education committee states that the 
classes on electricity in the county, although small, have been much 
appreciated by the students, The firet year's work in electric wiring 
has been succes-ſul, the class having been attended by artisans repre- 
senting gas and hot water fitting, plumbing, and electric light wiring. 

Trowbridge.—On the advice of their consulting engineer 
(Mr. D. Stevenson) the Council are making a canvass to ascertain the 
support likely to be accorded the proposed electric lighting project. 

Tunbridge Wells.—At a meeting of the Town Council this 
week a discussion arose on a report of the Lighting committee recom- 
mending the Council to at once proceed to erect an additions! 
chimney at the electricity works at an estimated созі of £3,500, to 
provide a new flue and economiser at au estimated cost of £1,009, 


and to authorise the committee to consult Sir William Preece if 


necessary from time to time during the progress and upon the com. 
letion of these works, and to obtain a farther report or reports from 
im. These, and other recommendations in the report were approved. 

Utilisation! of Water Power in Austria.—Plans are beio; 
prepared by the Austrian Schuckert Co. for the erection of a water 
power electricity station at Krottersdorp, Styria. 

Water Power Utilisation in Italy.—La Società per le Strade 
Ferraté del Mediterraneo has secured a 30 year concession of the 
water power of the Ticino river, Milan, for the generation of electrical 
energy. 

Watford —The Council have decided to engage Mr. Arthur 
Wright to prepare a report on the present position of the electricity 
works, and particularly as to the necessity of carrying out extensions 

Whitechapel (London).— The foundation stone of the new ele 
tricity generating station in Osborn-street, E, was laid by the 
Chairman of the Board (Mr. John Harris) yesterday. 

Wrexham.—The Wrexham Tramways Co. have applied to the 
Board of Trade for an extension of 12 months to comply with the 
terms of the Wrexham Tramways Order (1899). 


————— — ——— 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Oct м 
later than first post Thursday morning. New Catalogues, Price Lia. 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Portsmouth Corporation invite tenders for plant and apparatus for 
the equipment of their proposed tramway power station. Specifict 
tion may be obtained from the tramways engineer (Mr. E. Rotter) 
and further particulars are set out in an advertisement. Tenders 
must be delivered to the town clerk (Mr. Alex. Hellard), Town 
Portsmouth, not later than 10 a.m. of Sept. 4. 
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Belfast Electric committee invite tenders for the supply and 
erection of auxiliary feed water heater, with pipe connections. 
Specifications, &., may be obtained from the city electrical engineer 
(Mr. Victor A. H. McCowen), and tenders must be delivered at the 
offices of the town clerk (Sir Samuel Black) by noon on 15th inst. 
See advertisement. 


Hanley Electric Lighting committee invite tenders for two Lan- 
cashire boilers and fittings, including steam receiver ; water-tank, 
girders, and pumps ; fuel economiser, with engine or motor ; smoke 
chimney, exhaust fan, with engine, &c ; feed water heater, forced 
draught fittings, fire bara or other appliances to boiler furnaces, and 
coal conveyor and bunkers. Specifications from the borough engineer 
and surveyor (Mr. Joseph Lobley) and from the Corporation 
electrical engineer (Mr. C. A. Cowell). Tenders to Mr. Lobley 
before 25th inst. An advertisement contains further particulars. 


South London Electric Supply Corporation invite tenders for con- 
densing plant. Further particulars are set out in au advertisement, 
and specifications may be obtained after 7th inst. of the consulting 
engineers (Messrs. Kincaid, Waller and Manville), 29, Great George- 
street, Westminster, Tenders to the secretary of the company 
(Mr. H. H. Boyer), Bengeworth-road, Loughborough Junction, S.E., 
before 10 a m. on 14th inst, 


Luton Town Council require tenders for watt and demand metera. 
Specifications after 13th inst., at the offices of the consulting engineer 
(Mr. Albion T. Snell), Suffolk House, Cannon-street, London E.C., 
and tenders to the town clerk (Mr. George Sell), Town Hall, Luton, 
by noon of Sept. 14. An advertisement contains further particulara. 


Warrington Corporation invite tenders for wiring and fitting up 
the Parr Hall and markets for the electric light. Specification from 
Mr. W. H. Grimsdale, Bank House, See also advertisement, 


Grimsby Corporation invite tendera for an additional steam 
dynamo and extension of switchboard. Specification, &c., from the 
consulting engineer (Prof. A. B. W. Kennedy), 17, Victoria-street, 
Westminster, and tenders must be delive at the offices of the 
town clerk (Mr. W. Grange) St. Mary's Gate, Grimsby, before 
18th inst. An advertisement contains additional particulars. 

Grimsby Corporation invite tenders for wiring their electricity 
works. Specifications from town clerk, to whom tenders by Aug. 8. 


N'ewcastle-on- Tyne Corporation invite tendera for constructing 
about 5 miles of double-track tramway. An advertisement contains 
further particulars, and tenders addressed to the New Tramways 
committee must be in by Wednesday, 22nd inst. 


Edinburgh Corporation invite tenders for arc lamp posts and for 
six (or nine) months’ supply of steam coal for their electricity works. 
Tenders to town clerk by 8th inst. 


Central Electric Supply Co. invite tenders for dry back marine 
boilers with mountings, feed and drain pipes, &c. (от, alternatively, 
water-tube boilers). ‘Tendera to general manager (Mr. F. J. Walker), 
19, Carnaby-street, Golden-square, London W., by 10 a.m. Aug. 20. 


Bradford Guardians invite tenders for an electric душе 
tion at their workhouse, Tenders to clerk, 22, Manor-row, Bradford, 
by noon Aug. 13. 


Halifax Corporation invite tenders for mechanical stokers, and 
also incandescent lamps. Particulars from borough electrical 
engineer (Mr. H. F. Street), Foundry-street, Halifax. 


The Pacific Cable committee invite tenders for the supply and 
laving in the Pacific Ocean of 8,272 nautical miles of telegraph cable 
between Vancouver and Queensland. Forms of contract, &c., from 
and tenders to Messrs. Clark, Forde & Taylor, 4, Great Winchester- 
atreet, London, E.C., by noon 14th inst. 


Pembrcke (Dublin) Council invite tendera for wiring the town 
hall, &:. Tenders to clerk by 9th inst. 


Accrington Corporation require tenders for wiring their electricity 
works. Tenders to town cle:k by 10th inst. 


Dorking District Council invite offers for leasing their provisional 
order. "Tenders to clerk by Aug. 30. 


Salford Corporation invite tenders for laying cables, tramway 
feeders, and street lighting. "Tenders to town clerk by Aug. 13. 

Stockport Tramways committee invite tenders for 20 double-deck 
tramcars with e'ectrical equipment. "Tenders to clerk by Aug. 31. 


Tenders are invited until Sept. 10 next by the Hamburg Finance 
deputation for two 30-ton electric cranes. 


TENDERS RECEIVED AND ACCEPTED. 


The London County Council Fire Brigades committee have received 
the following tenders for the wiring and fittings of Paddington fire 
station. — 


Tamplin & Makovski F. A. Glover & Co....... £280 0 0 
(accepted) . £948 4 6 Concentric & General 

G. E. Taylor & Co. 304 0 0 Contract Co. ......... 264 0 0 

F. J. Coleby ............ 282 0 0} Barlow Bros. & Co...... 257 0 0 


Ealing District Council have received the following tenders for the 
supply of steam dynamo, alternator, and storage batteries for their 
electricity supply works. The tenders marked * are recommended 
for acceptance, subject to the sanction of the Local Government 
Board for the necessary loan :— 


Steam Dynamo Alternator. 


Siemens Bros. & Co, (Belliss comp. cond. engine)... £2,881 11 0 
Ditto (Browett c/c) x q. 2,945 0 0 
Ditto (Bellies trip. exp.) ............... 3,151 11 0 
Crompton & Co. (Belliss с/с) ........ — 2,784 15 O 
Ditto (Belliss t/e) ........................ 3,054 15 0 
Ann. main. 
Storage Batteries. (for 10 years). 
Tudor Accum. Co £1,836 3 0 .. 

D.P. Battery o t aono eoo 1,522 11 6 —t 
e 1671 5 O0 155 
Hart Accum. Co . . 1,979 14 0 196 
Marquand Accum. Co. . .................. 2,360 6 132 

Chloride Elec. Storage Synd............ 2,576 0 0 —t 


1 Cost of renewals would be 44 per cent. during six years. и 
+ £142 first five years, £166 for second буе years. 


Cardiff Corporation have accepted the following tenders in con- 
nection with their proposeed electric tramway scheme :— 
Dick, Kerr & Co. (about 1,000 tons of steel tramway rails 


аца fish pete. 8 £8,522 
Ditto (перага) аиына а атн s o eer e .. 665 
Ibbotson Bros. (fish bolts and nuts) 170 
Bayliss, Jones & Bayliss (sole plates) ..................... ..... 50 
Askham Bros. & Wilson (points and crossings) . . 355 
Ditto (drain rails ꝰ) )))) . 378 


Felten & Guilleaume (copper bonds) . 


The following tenders have been received by the Walthamstow 
District Council for the supply of 45 arc lamps. Mr. J. Enright is 
consulting engineer :— 


Oliver & Co. (accepted) £1,373 17 6 Elec. Transmission Co. £1,658 0 0 


J. D. F. Andrews & Co. 2,064 19 0 | General Electric Co... 1,627 15 0 
Brush Co. ............... 1,860 0 0 | Johnson & Phillips .. 1,524 9 6 
Callender's Co. ......... „796 0 0 | Gilbert Arc Lamp Со. 1,277 10 0 
Brockie-Pell Are Lamp 1,755 2 6 Frank Suter & Co. . . 1,27310 0 


The following tenders were received for the supply of lamp 
standards for the Victoria Embankment and Westminster Bridge 
lighting :— 


W. Macfarlane & Co. (two W. Lucy &Co. ....... — £34 10 
designs) (accepted) £29 10g. or £31 R. Carr & Co. (two designa) 30 0 
W. A. Baker & Co. (two J. Allen & Son 29 10 
desigus) £32 10s. or £35 | Mackenzie Bros. . 28 5 
T. Brown & Co. ............... £39 10 | A Brown & Sons . 27 0 
W. Singer & Co. .......... - 85 0 | 


Messrs. J. Whitley & Co.'s tender of £214. 23. was accepted for an 
overhead traveller for the generating station at Victoria Embankment. 


The Dublin Electric Lighting committee, acting on the advice 
of their consulting engineer (Mr. Robert Hammond), recommend the 
Council to accept the following tenders for the plant for the new 
electricity works at Pigeon House :— 

General Electric Co. (Polyphase generators with com- 
pound engines : Stewart engines and Oerlikon generators) £33,061 


Holdsworth & Sons (Lancashire boilers) ))) q . 5653 
Ditto (economisersaꝛjꝛ̊·⁰: i 1,060 
Babcock & Willcox (water-tube boilers) ............... а 5,218 


Chelmsford Council have accepted the tender of the Chelmsford 
Electric Lighting Co. for lighting the public lamps for five years 
from March 25, 1901, at the following rates: Arc lamps, £25. 5s. 
each per annum ; incandescent lamps, £3. 3s. A clause has been 
inserted in the contract to the effect that if at any time the Council 
should be desirous of extinguishing eight specified arc lamps at 
11 p.m., or extinguishing the whole of the arc and incandescent 
lamps one hour earlier in the morning, or agreeing to the electric 
lighting being started half au hour later than the present time table, 
and shut down half an hour earlier in the morning, they shall be 
charged £23. 12s. 6d. per arc lamp per annum in the first instance, 
taking off a further 5s, per arc lamp and 3s. per incandescent lamp if 
the whole of the arc and incandescent lamps are extinguished one 
hour earlier in the morning. At present the charges are £22. 10s. 
per arc апа £2. 63, 10d. ре incandescent lamp ре year. If the eight 
specified arcs were switched off at 11 p m., and if the lighting were 
begun later and shut down earlier only £70 a year would be saved. 


Croydon Town Council have accepted the tender of the British. 
Thomson-Houston Co, for 35 car bodies, motor car equipments, 
feeders and overhead construction work in connection with their 
proposed electric tramway scheme at £57,140. The tender of Messrs. 
J. Smith & Sons for the erection of additional car sheds at £9,400 
has also beeh accepted. 


Bradford Corporation have accepted the tender of Messrs. S. Z. de 
Ferranti (Ltd.) for a switchboard for the Valley-road electricity works. 


Newcastle New Tramways Committee have accepted the tender 
of the British Insulated Wire Co, for the supply of trolley wires at a 
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cost of over £6,000, and that of Mr. S, E. Easton for building the 
superstracture of the power station at the Manors at £3,544, in 
this case the contractor guaranteeing to complete the work in 
18 months, 


Bootle Council have accepted the tender of Callender’s Co. for 
supplying arc lamps, cables, &c., for the electric lighting of Derby, 
Rimrose and Knowsley-roads, for £6,855. Is. 5d. £80 per annum 
has been agreed upon for the maintenance of the cables for 10 years. 


Hull Corporation have accepted the tender of Messre. Thomas 
Parker (Ltd.) for the supply of five high-tension continuous-current 
rotary transformers at £5,985. The Electric Construction Co. also 
tendered at £6,293. The Corporation have also accepted accepted 
the tender of the Walsall Electrical Co. for wiring and fitting 
Springhead pumping station for electric light at £210. 


The tender of Messrs. W. T. Glover & Co. has been accepted by 
the Hampstead Vestry for the supply of electric light cables for the 
electricity department for the ensuing 12 months. 


Hackney (London) Vestry have accepted tha tender of Mr. J. 
Greenwood for the erection of electricity station buildings at 
£31,589. 8s. 6d. 


APPOINTMENTS VACANT AND FILLED. 


The tramways department of the Glasgow Corporation require a 
first-claes mechanical engineer to take charge of the steam plant and 
general oversight of the tramways power station. Salary £250 per 
annum. Ап advertisement gives further particulars, and applica- 
tions have to be sent to Mr. John Young, general manager, 
88, Renfield-street, Glasgow, by Aug. 20. 


Hull Electric Lighting committee have vacancies for two electrical 
improvers. Applications to the Chairman of committee, Town Hall, 
Hull, by noon of 23rd inst. Mr. A. S. Barnard is city electrical 
engineer. See advertisement. 


The D. P. Battery are admitting two or three students as pupils 
in their works at Bakewell, Derbyshire. Particulars from 
66, Victoria-street, London, S.W. 


The JandusArc Lamp and Electric Co., Hartham Works, Hartham- 
road, Holloway, London, N., require an assistant electrician. See 
advertisement. 


Applications are invited for the position of senior demonstrator in 
electrical engineering at the South Western Polytechnic, Manresa- 
road, Chelsea, London, S.W. Forms of application from the 
secretary. See advertisement. 


The position of senior demonstrator in applied physics, at the 
South-Western Polytechnic is vacant. Particulars from secretary up 
to 13th inst. See also advertisement. 


An assistant lecturer and demonstrator in electrical engineering is 
required forthe Croydon County Polytechnic. Applications to chair- 
man of committee (Mr. J. W. Helps), by Aug. 14. See advertisement. 


A young men able to take photographs and who understands 
Rontgen-ray photography is required at the Middlesex Hospital, W. 
Application to secretary-superintendent. See advertisement, 


A headmaster is required for the science department of the High 
5 Dundee. Applications to secretary, 46, Reſorm- street, 
undee. 


Todmorden Technical Instruction committee require teachers for 
evening classes in electric lighting and power transmission and 
telegraphy and telephony. Forms of application from secretary. 


The position of principal of the Heriot Watt College, Edinburgh, 
is vacant. Applications to clerk. 


À principal is required for the Harris Institute, Preston. 
cations to secretary by 13th inst. 


„Telegraph linesmen are required for Lagos, Africa, Salary £200 
por annum. Applications to the Crown Agents for the Colonies, 
Jowning-street, London, S.W., before Aug. 13. Inquiries to the 
consulting engineers to the Crown Agents, Messrs. Preece & Cardew, 
13, Queen Anne’s-gate, London, S.W. 


Appli- 


Mr. D. O. Syd. Davies, B.Sc., lecturer and demonstrator in physics 
and electrical engineering at the Wolverhampton Technical School, 
has been appointed to a timilar position at the City of Norwich 
Technical Institute. 


Mr. Henry Cottam has been appointed junior demonstrator in 
A at the South-Western Polytechnic, Manresa-road, London, 


Mr. J. Ferguson Bell, hitherto engineer and manager of the ga« 
and electricity departments of the Stafford Corporation, has been 
appointed chief engineer and manager to the Derby Gas and Coke Co. 


Mr. H. Bohle has been appointed lecturer and demonstrator 
in electrical engineering at the Birmingham Municipal Technical 
School, and Mr. W. R. Parsonage has been appointed lecturer and 
demonstrator in the engineering department, 


( 
Mr. W. Beckit Burnie, of the South Western Polytechnic, has 


been appointed chief lecturer in electrical engineering at the Royal 
Technical Institute, Salford. 


Dr. Albert Griffithe, of the University College, Sheffield, has been 
EP head of the physics department at the Birkbeck Institution, 
London. 

Mr. E. W. Marchant, D.Sc., A.C.G.L, has been appointed first 
assistant in the electrical engineering department of the City and 
Guilds Technical College, Finsbury, in place of Mr. E. A. O'Keeffe, 


resigned. 
| BUSINBSS NOTICES. 

The Edison & Swan Company, owing to the expansion of business, 
bave removed their supply department to large warehouses at 
27, College-hill, E.C. (almost immediately opposite their head 
offices and showroom in Queen-street), where there are department: 
for the supply of accessories, electroliers, bell goods, glass, wires and 
cables, &c , from large and varied stocks. 

Messrs. F. E. & A. S. Elmore have entered into partnership a 
consulting electro-metallurgiste, and have opened offices at 
4, Bishop2gate-street Within, London, Е.С. 

Messrs. J. Coxon and J. H. Burrell have, we are informed, 
renounced their c'aims as partnera of the firm of Coxon, Schmahl 
& Burrell, (irainger-street, Newcastle-on-Tyne, and Mr. S. J. Dickin- 
son has entered into active partnerehip with Mr. W. Schmahl 
The business will be continued under the style of Dickinson, 
Schmahl & Co. 


BANERUPTCIBS, LIQUIDATIONS, &c. 


The examination of George Stanley Green, electrician, &c, 
43, Birchfield-road, Birmingham, took place at the local county court 
on Monday. The statement of sffairs showed liabilities £279, asset 
£12. Bankrupt said he had derivel his knowledge of electrical 
matters at the Midland Institute and by private stady. Не had 
been a gilder and plater before he entered upon electrical work. He 
bad no capital, and the business had been a hand-to-mouth one 
Examination closed. 

It has been decided to wind up W. C. Bersey & Co. (Ltd.) volun- 
tarily, and Mr. W. С. Bereey, 4, Hythe-road, Willesden, N.W., has 
been appointed liquidator. 


A meeting will be held on 28th inst., at 23, Queen Vietoria-street, 
London, E.C., to receive an account of the windiny up of the 
Electro-Chemical Co. (Ltd.) 


A meeting will be held at Bank Chambers, Corn-street, Bristol, on 
Sept. 4 to receive an account of the winding-up of the Western 
Counties Electric Light and Power Syndicate (Ltd.). Mr. H. Dyer 
is liquidator. 

A meeting to receive an account of the winding-up of the Electric 
Automobile Syndicate (Ltd.) will be held on Oct. 3. Mr. A. Thom 
is liquidator. 

A receiving order has been made against Walter Vernon Scott, 
electrical engineer, lately residing at 1, Shaftesbury-road Eut, 
Hammersmith, London, iv. . 


Winding.up Petition.—A petition has been presented to the 
Chancery Division by creditors and contributories of the Londou 
Electrical Cab Co. (Ltd.) for a winding-up order. The petition will 
be heard on 8th inst. 


Sale by Auction.— Messrs. Wheatley Kirk, Price & Co. mikes 
preliminary announcement in another column of the sale by public 
auction of high-class new engineers’ plant and machinery, shaftiog' 
toola, accessories, stores, &c., at Ormonde Works, Romford, Essex, at 
an early date. Catalogues are in preparation. 


Plant for Sale —The Woolwich Electric Light Co. have for sale 
a 120kw. E C.C. alternator. See advertisement. 

The Leeds Corporation invite tenders for the purchase of plant 
at present in usein connection with their system of electric tramways 
Further particulars are set out in an advertisement ; and the plant, 
which is in excellent condition, can be inspected on application to 
the engineer-in-charge at the Corporation generating station. The 
consulting engineers (Messrs. Hopkinson & Talbot), 26, Victoria. 
street, London, S.W., will supply additional information; and 
tenders, addreesed to the Tramways Committee, should be sent to 
the town clerk’s office, Town Hall, Leeds. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including карп and telephone 
wire and material, but not including electrical instruments oF 
machines which are not separately specified) from July 25 to 
July 31, with the porta of destination :— 

Africa —Alexandria, £138 (telegraph material); Cape Town, £495; 
Chinde, £124 (telegraph wire); Durban, £382 ; East London, £892 ; Port 
Elizabeth, £1,250. Argentina — Buenos Ayres, £67. Australasia—Auck- 
land, £105; Perth, £120; Lyttleton, E50; Sydney, £1,300; Wellington. 
£1,636.  Bedgiwm—Drussels, £27; Ostend, £350. British Guiana 
Demerara, £87. Ceylon — Colombo, £24. China—Shanghai, £63. German — 


THE ELECTRICIAN, AUGUST 3, 1900. 


579 


Bremen, £230 ; Hamburg, £51. Holland—Amsterdam, £35; Rotterdam, 
£180 (telegraph material) India Bombay, £70; Calcutta, £1,410. 
Japan—Hiogo, £99 ; Yokohama, £657. Malta, £303. Mextco—Rosario, 
£522 (telegraph material). Siam—Bangkok, £42. South America— 
Parana, £291. Straits Setilcments— Malacca, £229 ; Singapore, £198 (£129 
telegraph material). United States— New York, 2,459 cases (telegraph 
material). Total £11,428, against £9,736 in the corresponding week last 
year (July 26 to Aug. 1). 


PATENT RECORD. 


EE 


The following list of Applications for Patents and Specifications published 
has been compi ed for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 

Nots.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
Acat ion accompanies application, an asterisk is affixed. 

May 12, 1900. 
8,827. H. W. BUTLER. London. Improvements in or connected with 
electrical batteries, 
8,829. J. SkorEc and N. Herp. London. 
electrical door-opening device.“ 


May 14, 1900. 

8,866. P. A. NrzwroN. London. Improvements in electric signalling 
apparatus. (H. G. Carleton, United States.)* 

8,880. H. EicHw&DE. London. Improvements relating to means for 
recording the number and duration of telephonic communications.* 

8,885. W. E. Emsry. London. A new and improved lock for switches 
and for other purposes. 

8,894. Н. Kotter. London. Improvements in electric smelting furnaces.* 


May 15, 1900. 

8,801. M. J. AsTLE and C. H. Guest. Derbyshire. A method of apply- 
ing auxiliary electric drive to gas and other motors as used on 
cycles and motor vehicles. 

8,915. A. J. Boutt. London. Improvements in or relating to electric 
motors particularly applicable for propelling boats. (T. B. Hatch, 
United States).* 

8,968, M. J. P. O'Gorman. London. 
electric conductors. 

May 16, 1900. 

9,033. J. P. MALLETT. London. Improvements in strap oila for electrical 
machines. (Date applied for under Patents, &c., Act, 1883, 
E "n Oct. 17, 1899, being date of application in United 

tates 

9,058, Е. C. NEWELL. London. Improvements in electric brakes. 

9,058. F. C. NEWELL. Lcndon. Improvements in electric brakes. 

9,060. F. C. NzwEzLL. London. Improvements in electro-magnetic 
brake shce. 

9,061. F. C. NREwWRLL. London. 
for electric brakes. 

9,084. A. G. STOCKWELL. London. Improvements in electric arc lamps 


May 17, 1900. 

9,110. M. Paul. Glasgow. Improvements:in contact pieces for trans- 
mitting the current from the fixed base to the revolving or 
swinging top of electric search light projector. (J. Paul, India.)* 

9,111. H. Enctaxp. London. Improvements in or relating to apparatus 
for maintaining in a “ taut" condition the cord or rope employed 
for actuating the trolley- arm employed in connection with 
electrically-propelled cars or vehicles. 

9,133. L. LOMBARDI. London. An improved process for manufacturing 
thin homogeneous plates, more particularly applicable for use in 
electrical condensers. (Date applied for under Patents, &c., Act, 
1883, sec. 105, Oct. 50, 1899, being date of application in Italy.)* 

9,146. Н. DecENHaRDT. London. Improvements in or relating to 
telephone systems and installations. 


May 18, 1900. 

9,169. W. Lawson and CHAMBERLAIN & НООЕНАМ (LTD.). 
Improvementa in electricity meters, 

9,181. W. F. Joaks. London. Improvements in electrical apparatus. 

9,186. W. Davies. Abercynon. An improvement on insulator and 
telegraph wire fastener. 

9,200. F. HEIMEL. London. An improved dynamo-electric machine and 
driving gear for a vehicle. 

9,203. The Hon. С. A. Parsons and G. G. STORET. 
ments in dynamos. 

9,212, J. Н. KILIIf. Liverpool. Improvements in or in connection with 
trolley or like current collectors for electric railways and tram- 
ways. 

9,229. Wittans & Rosinson (LTD.) and G. L. ADDENBROOKE. London. 
Method of and means or apparatus for testing alternating 
current generators, transformers, meters and analogous apparatus. 

9,233. M. WEINBERGER. London. Improvements in bayonet joint attach - 
ments for glow lampe, safety fuses, wall contacts, switches and 
similar devices.* 


Improved safety lock with 


Improved means for protecting 


Improvements in automatic regulator 


London. 


London. Improve. 


SPECIFICATIONS PUBLISHED. 
5 Specifications can now be obtained at the uniform price of 


1899. 


15,509. Cottey. Insulating electrical conductors. 

15,705. BARKER and EwI Nd. Electric meters. 

16,854. НА. Connection fittings fpr various electrical purposes. 

10,109. WILKINSON. Joint boxes for electrical installations and connections 

therefor. 

10,153. WirsoN, Evans, and Gopsar. Method of controlling mechanisms 

by means of Hertzian waves. 

10,671. PILKINGTON and ORMANDY. Utilisation of wrste sand from glass 
grinding works, and other materials for the manufacture of 
hones, holy stones, grindstones, and like blocks for abrasive 
grinding or polishing purposes, crucibles, emery, corundum, and 
other wheels, bath, fire, or other bricks, tiles, ornamental or other 
вае е, switchboards, imitation porcelain and pottery, and 
the like. 

Hopkinson. Switches for alternating electric currents, 

Нотт and ATHERLEY. Electrical switches, particularly suitable for 
high-voltage connections. 

ELLIS and Crichton. Mechanism for electrically driving roots and 
like blowers. 

SMITH. Underground conduits for electric railways. 

CHoNÉ. Collectors for electrically-propelled vehicles. 

Bremer. Electrodes for electric arc lamps. 


10,863. 
12,731. 


13,118. 
13,257. 


14,632. 
14,704. 


COMPANIES’ MEETINGS AND REPORTS. 


City & South London Railway Co. 


A general meeting of this Company was held last Tuesday under the 
presidency of Mr. CHARLES GREY Mort. 

Mr. W. F. KNIGHT (the Secretary) read the notice calling the meeting. 

The CHAIRMAN said they had been so used in the past to 
meet half-year after half-year with an improving dividend that it 
had been a matter of very great disappointment to the Directora 
to have, as they had during the last two half years, to announce 
a decreased rather than an increased dividend. The only comforting thing 
was that they believed the decreased dividend was due to temporary 
causes, and when these were removed he believed that they would again 
be able to announce an increase in the dividend. Great efforts were 
made by the general manager and his staff to get the extensions 
open, and by meaus of hard work the extension to Moorgate-street 
was opened about March 1, and that to Clapham Common by June 1. 
But in order to accomplish this they had to submit to one or two 
questions of detail beiog in af imperfect condition. At first the 
engines at the generating station were not quite satisfactory, and the 
lifts at various stations were also not acting as they could have wished. 
He was glad to say that these difficulties were now overcome. They felt 
when they opened the extension last March, that whatever defects there 
might be with regard to the question as to the smoothness and conveni- 
ence and regularity of the working of the lifts, they were, at all events, 
absolutely safe. However, the faith they had upon that subject was 
rudely shaken when one of the lifts at London Bridge broke down. The 
accident had arisen from a combination of circumstances which were never 
likely, he believed, to occur again in any shape or form. Ав the share- 
holders knew, they had worked that line for nearly 10 years without 
any accident to their lifts, and congratulated themselves upon that fact, 
and therefore they very much deplored the accident. The other lines 
of railway with which they hoped they would beconnected and which they 
expected to bring them in traffic were not opened as carly as they 
expected, but their most important connection, the Central London Railway, 
was on Monday last opened for public traffic. The subway from their own 
railway which connected the platforms of the two lines was now 
being used, and he believed that they would get, as soon as the public 
became aware of the convenience of the system, a very large accession of 
traffic passing through the subway between the Central London system and 
their own system at the Bank. The subway between their own line at 
London Bridge and the station of the L.B. & S. C. R. Co. was now being 
made, and that would prove another source of traffic as soon as they 
were able to open it, which he hoped would be within the next 
six months. The Baker-street and Waterloo Railway Bill had passed, 
with connections with Paddington and the Great Central Railway, and 
with a connection with the line of this Company at the Elephant and 
Castle, which would give them connection with a vast artery of traffic 
right through the best, part of the West, End of London, with connections 
with the north and with stations at Charing Cross, Piccadilly, Regent- 
street, and elsewhere in the best part of the West End, and there was 
no doubt that they would get a very large accession of traffic there. 
As regarded the extension to Islington the tunnels were now completed 
and there only remained to finish the stations—the underground stations, 
one of which was already done, and to build the surface stations, 
and to put in the lifts, and they hoped that the whole work would be 
completed by about next March. When the extension was carried out, 
they would be able to show what the capabilities of the railway really were. 
The main line would be completed, and he believed they would be 
able to show the shareholders that they had a gcod line and a good 
paying traffic. One of the reasons why they had a diminished dividend 
this time was that they had thrown out of use three-quarters of a mile 
of their line between the Borough and their old station in King 
William-street. That three-quarters of a mile of line was a valuable asset, 
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lf that portion of the line had been worked by the Company, and they 
had received the receipts for their ordinary traffic upon it, they would 
have been in the position of being able to pay to the shareholders a 
dividend of at least 2 per cent. upon that occasion. They had approached 
the City and Brixton Railway with a view of coming to a slight modifica- 
tion of the agreement in order to enable them, if possible, under certain 
more favourable terms, to raise the money requisite for the construction 
of that line. The result had been an agreement whereby the City and 
Brixton Company should have a first charge upon the gross receipts 
up to an amount not exceeding 34 per cent. instead of 3 per cent., 
the Directors to determine how much they would give between tbe 3 per 
cent. and 34 per cent., and another alteration was that the City and 
Brixton Company were entitled to share for an additional] amount 
after the City and South London Company had paid 34 per cent. 
dividend instead of 4 per cent. as in the original agreement ; and in addi- 
tion, the agreement provided that the City and South London Company 
were to receive the income for the three-quarters of & mile of line which 
would go against any absolute loss which they might incur under the 
arrangement. That was what the shareholders would be asked to approve at 
the extraordinary meeting. 

: With regard to tbe accounts, on capital account they had received for 
calls on the last issue of shares £79,212, debenture stock sold £169,278, 
received for premiums £33,790, making a total of £282,280. Against that 
they had expended upon works and rolling stock £158,263, and interest 
chargeable to capital was £7,759, making a total of £166,022, leaving a 
balance outstanding of £126,258. The revenue accounts showed that they 
had an increase in the number of passengers carried of 629,619, and in the 
receipts of £6,934. Season tickets had decreased by 82, and in money by 
£76. In parcels there was an increase of £28 ; in transfer fees a decrease 
of £6 ; in rents an increase of £234 ; and in sundries a decrease of £96, so 
that the total net increase was £7,019. Expenditure showed a decrease 
in maintenance of £49, but there was an increase in locomotive and 
generating power of £1,727, carrisge repairs £134, traffic expenses 
£2,946, general charges £85, passenger duty £43, law charges £4, rates 
and taxes £119, во that the net increase amounted to £5,003, so that they 
were left with a net increase of £2,010. The increased interest amounted 
to £626, making up a total of £2,636, and the decreased balance, £165, 
made up theamount of £2,801. "The increased interest on debenture stock 
was £1,213, and the dividend on preference stock £3,333, together £4,546, 
less the £2,301, which made the amount available for dividend on the 
ordinary ttock less by £1,745, and they bad to pay upon £855,000 against 
£630,000, so that they could, only pay a dividend of 1} per cent., as 
against 2} per cent. He concluded by moving the adoption of the report 
and accounta. 

Mr. C. S. GRENFELL seconded the motion. 

In reply to a question, the CHAIRMAN said that the expense entailed 
in consequence of the accident to the lift would fall upon the contractors 
and not upon the Company. 

A LADY SHAREHOLDER asked if there was any iatention of 
extending the railway further than the “ Angel," and suggested that they 
might go to the foot of Highgate Hill. 

The CHAIRMAN said that the Board contemplated no further extensions 
at present. 

In reply to Mr. Davidson, the CHAIRMAN said that the Board bad 
come to an arrangement with the London County Council in re the 
Islington Station. The Company considered that they had been badly 
treated, but he understood from the solicitor that the whole matter was 
now tettled. 

The resolution was unanimously carried. 

The dividends proposed by the directora were then approved. 

At an extraordinary meetiog which followed resolutions were approved 
ratifying the new agreement between the Company and the City & Brixton 
Company. 

Votes of thanks to the Chairman and Board, the Secretary (Mr. Knight), 
the General Manager (Mr. Jenkin), and the staff of the Company closed 
the meeting. 


— — 


Globe Telegraph & Trust Co. (Ltd.). 


The twenty -seventh ordinary general meeting of this Company was held 
on 27th ult., under the presidency of the Most Hon. the Marquis of 
TWEEDDALE, К.Т. 

The SECRETARY (Mr. Sidney Collett), having read the notice convening 
the meeting, 

The CHAIRMAN said : Gentlemen, I have now to ask your approval of 
the report and accounts. I believe that the report will be regarded as highly 
satisfactory. We are not able to recommend a larger dividend than last year, 
but our position has been well maintained, and we are paying the same 
enhanced dividend as we did last year. The receipts, after deducting 
all expenses, amounted to £198,420, showing an increase of £530, while 
the expenses— which are never large, amounting to only 4 per cent. 
on the capital of the Company—are somewhat less this year than they 
were last. We areable to recommend a final dividend of 4з. 6d. per 
share on the ordinary shares, or, in other words, after paying 6 per cent. 
for the year on the preference shares there remain funds avai'able for a 
dividend at the rate of 5} per cent. net on the ordinary shares, leaving a 
balance of £982 to be carried forward. The dividend paid on the ordinary 
shares was in 1895 at the rate of 4à per cent., in 1896 44 per cent., in 1897 
4} per cent., in 1898 53 per cent., in 1899 54 per cent., and we now maintain 
that increased dividend. 

Turning to our investments, the first investment is the Anglo-American 
Telegraph Co., and you will observe that for the first time our report shows 
that we hold none but preferred stock of that company, having sold the 
remaining £70,000 deferred stock at almost the highest price it has ever 
reached. The proceeds were invested in shares of the Brazilian Submarine 


Telegraph Co., now known as the Western Telegraph Co. The retum o 
the Anglo-American preferred stock is £6. 118. 6d. per ceni, адыш! 
£5. 5s. 11d. per cent. last year. 

Commercial Cable Co.—We have increased our holding in this Com. 
pany by 100 shares. Towards the end of 1899 the Commercial Cable 
Co. issued some new capital, which was offered to their shareholders at the 
rate of one-third of their existing holdings at par. We took up our pro- 
portion, which makes our present holdiog 400 shares, with the result that 
the average cost per share is reduced from £33. 168. 8d. to £30. 10s 74, 
while the return per cent. per annum is increased from £4. 132. 7d. to 
£5. 2s. 7d., the return on the 100 new shares being 8 per cent. 

Direct United States Cable. Co.—This company has benefited by the 
growing Atlantic traffic, and has increased its dividend from 3} per cent 
last year to 5} per cent. this year, making the return per cent. per annun 
on this investment £6. 2s. 11d. agaiost £5. 14s. 1d. in the preceding year. 

Eastern Extension Telegraph Co.—This company has recently issued 
new share capital, which was offered to their shareholders in the pro- 
portion of one-fifth of the existing holdings at £13 per share, the market 
price at that time being £16. We availed ourselves of this offer, thereby 
adding 11,143 shares to our holding in that company. This investment 
has, of courae, not as yet yielded any dividend, but assuming that the 
Company maintains the present dividend of 7 per cent., the investment 
will return to ua £5. 7s. &l. per cent. The cost of this purchase will be 
met by the sale of some other securities. 

London Platino Brazilian Telegraph Co.— We have sold, during the year. 
27 debentures in this company at a substantial profit, and have used the 
proceeds in the purchase of the Commercial Cable shares, to which I hare 
already referred. 

Submarine Cables Trust.—The increase in the income of the Submarine 
Cables Trust has enabled the trustees not only to meet the half. year) 
coupons, which, until recently, were somewhat in arrears, but also t 
provide a surplus sufficient to enable them to draw a certain number of 
certificates for payment at £120. It so happened that 10 of the certif- 
cates so drawn were held by this Company. The coupons of reversio, 
attached to those certificates remain with this Company, they wi. 
however, earn no income, and it is not easy at the present time to aas 
or eatimate their intrineic value; but there is no doubt that when th 
Submarine Cab‘es Trust comes to be wound up, these coupons will be d 
considerable value. 

Western Telegraph Co.—This is the new name which bas been adopted іт 
what we have always ku wn as the Brazilian Submarine Telegraph (> 
The income for the year amounted to £26,124, against £22,805 last yew, 
bringing the return per cent. per annum from £5. 12s. 6d. last year to 
26. 8s. 11d. this year. The debentures formerly standing in the name of 
the Western & Brazilian Telegraph Co. have now been exchanged iv 
4 per cent. perpetual debenture stock of the Western Telegraph Co. 

Our other investments, which I have not named, remain un 
and do not call for any special remarks. You are aware that th 
market price of most of the Submarine Telegraph Co.'s stocks has fallen 
during the last year ar two. "T'hisis due partly to the experiments in wireless 
telegraphy which Mr. Marconi has been carrying on, partly to the prope 
Pacific cable—or rather cables—aud perhaps also to the general politi 
outlook, which is not as reassuring as we should like it to be. Notvitb- 
standing these adverse influences, the market price of our investments 
shows at the present day а very considerable surplus over the capital 
surplus, I think, amounting to just short of £600,000. With respect 
to the threatened Pacific cables, I understand that tenders have been 
invited for an all-British cable from Vancouver to Australia, vid Fanning 
Island, and will probably be sent in in a few weeks. Besides that, to 
bills are before the Congress of the United States for a cable connecting 
California with Honolulu and the Philippine Islands. Опе of thee ! 
designed to be under Government superintendence, and the other 
intended to be under a private company. The rival schemes will in & 
probability be disposed of in the course of next December, when Congres 
resumes its sittings. I need not assure you that the utmost attention!“ 
being given to this important matter by the directors of the compane 
which will be affected by the establishment of a cable or cables in the 
Pacitic, and I have no doubt that the directors will do their best to protect 
the intereats of the several companies concerned. . 

I now move the adoption of the report and accounts, and the dividen 
as recommended. | 

Sir JAMES PENDER, Bart, M.P., seconded the motion, which v. 
carried unanimously. 

Resolutions were afterwards passed re.electing the retiring director. 
Sir James Pender, and the auditors, Messra. Deloitte, Dever, Griffiths & Co- 
and Mr. John Newton. 

A cordial vote of thanks to the chairman and directors terminated th 
proceedings. 


Edison and Swan United Electric Light Co. (Ltd.) 


The seventeenth ordinary yeneral meeting was held on Taeslss, 
Mr. JAMES STAATS Коввез presiding. —— 

The SECRETARY (Mr. H. Charles Gover), having read the notice calling 
the meeting. 

The CHAIRMAN said: Gentlemen, before dealing with the accout 
I wish to make reference to the stocks of gooda at our various dep 
From year to year we have accumulated an enormous amount of #0 
in hand. Wehave London with several depdts, one or two very impor ш 
ones. We have in a number of great towns and centres an increas? 
number of depóts, and from year to year that involves, with the gront 
of our business, the accumulation of a vast number of articles at HE 
places. If they only grow eomething like in proportion to the шо 
of the turnover there is no occasion for alarm, but we have thou 
it necessary, with the concurrence of the auditors, to have a very ri 
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alteration in our stocktaking. Having been tolerably prudent and pretty 
careful hitherto, this stock has got so very large that it involves an enor- 
mous amount of labour. I forget how many articles there are in our big 
Btock, and how many varieties of different kinds. 

The MANAGER : About 75,000 to 100,000 varieties, and about 6,000,000 
items, There are about 1,700 varieties of lamps alone. 

The CHAIRMAN : You will see our business is made up of very small 
element», but amounting in the aggregate to a serious one, particularly in 
respect of the stock on hand. We have to look to the possibility of fashions 
changing. It is not only that you have a great many articles, but some of 
them may be superseded by something better, and we came to the conclu- 
sion that we had better close the year after a stocktaking of a serious 
nature during the month of June, and earlier, which would really put us in 
sometbing like absolute knowledge of whether the stock was present in 
valuable quantity to the extent showa iu the books, and that has turned 
out to be rather a longer job than we expected. We have taken stock, and 
I think I can give you the assurance, as far as it has gone, that we have 
every reason to believe that the stock stated in the accounts as it stands is 
well within the actual saleable value from day to day. You will see by the 
report what the auditors say about it: We have examined the balance- 
sheet, and find it to be correct апа in accordance with the books and 
vouchers of the company. Tbe stock having been taken on May 31, the 
profits of the month of June have been estimated un a basis which we 
approve." Since the report was prepared we have ascertained the exact 
value of the stock on hand, and as an asset of the company it is worth 
tome few thousand pounds more than it was put at on May 31-—£201,648. 

Now, aa to the report. We have already paid something in the nature 
of a provisional dividend for the first half of the year, and we propose to 
pay at the same rate for the second half, which will make a dividend of 
6 per cent. for the year, and carry forward £6,199. The increased value 
of our stock means that the balance carried forward might have been 
£12,000 odd instead of £6,000 odd. The accounts show that we have 
largely increased the volume of the business, from £241,000 to £285,000, 
an increase of £44,100. On May 31, 1900, you will see the stock stood 
at £201,648. The figure last year was £160,000, and therefore the item 
has increased by £41,618. On the other side of the profit and loss account 
you will find depreciation of plant, &c., £13,936. This item has increased 
by £4,500 odd on the year. which means that having a very large stock 
and bigger business, we feel it wiser to write down a corresponding 
amount out of the profits. The salient points of the account are 
that the balance brought forward amount to £10,509; the business 
has increased from £241,000 to £285,000; the stock has increased 
from £160,000 to £201,000; and the interest accrued to us from 
investments and other sources has increased by about £1,100. Against 
that there is the fact that the stock in hand on July 1, 1899, was only 
£160,000 ; wages, purchases, &c., £272,112; salaries, remuneration of 
directors, income tax, insurance, and general and law charges, £12,076, 
which has not materially increased ; depreciation on plant, &c., £13,936, 
and a balance of £43,388, against £44,792 last year. But if I add the 
£6,000 which is required to bring the value of the stock up to its right 
figure, you will see that the balance would amount to £49,598. Another 
matter affecting the balance is that this year we have had to spend a good 
deal of money in anticipation of this year, and have had to raise fresh 
capital. That capital has come into charge, increasing the item of intereat. 
The increase is £1,994. It has cost ua less to pay interest than to рау 
the bankera for loans, and we have got out of debt at our bankers and bave 
a considerable surplus in hand to go on with. The rather heavy sums 
standing in the balance-sheet against sundry debtors and debit balances 
(£143,959) is largely accounted for by the fact that the estimates of income 
for the month of June is a debt to the company at this moment, because 
we give everybody long credit, and there is no collecting money for some 
time in respect of anything sold in the month of June. Therefore the 
amount authorised by the auditors to be brought into the accounta as the 
approximate income of that month is owing, and is brought in as a debt. 
That is a large amount, but, under the same pressure as other people who 
bave to face competition, we have to meet the convenience of our cus- 
tomers. Iam glad to say that hitherto our bad debts have been incon- 
siderable. I now move the sdoption of the report and accounts. 

Mr. J. WILSON SWAN, F.R.S., seconded the motion, which was carried 
unanimously. 

Resolutions approving the dividends were then approved. 

The CHAIRMAN then referred to an agitation that had been threatened 
by the B" shareholders. He said that having some reason to believe 
that a combination existed of “B” shareholders he issued a circular 
rounding а note of warning and suggesting to the shareholders that they 
should not be in too great a hurry to part with their shares at a large 
discount. There was no reason why shareholders should part with their 
shares of any denomination at less than their par values. The fear that 
a further call would be made on those shares was an illusory one. "There 
was no reason whatever why the company should not become even more 
prosperous than now. They had an enormous busiuess in lamps, and a 
growing businese, That business of lamps would go on, but besides that 
they were largely occupied in fittings and an infinity of things. They had 
the largest business in “special” lamps of any company in the world. 
Their fittings department was developing rapidly, and had, in fact, out- 
grown the machinery provided for it, and he was not sure it had not also 
outgrown the brains which had conducted it. They had reformed all that 
now, had added to the machinery, and were following the Americau idea 
of labour-saving appliances, under an exceedingly capable man, in whom 
they had great confidence —an engineer by profession of some ability and 
reputation. It was a profitable business. 

Mr. James Staats Forbes and the Earl of Lichfield were re-elected 
directors, and Messra. Welton, Jones & Co. were re-appointed auditors. 

A cordial vote of thanks to the chairman, directors and staff terminat’ d 
the proceedings, : 


Rand Central Electric Works (Ltd.). 


The annual general meeting was held on Tuesday, Sir CHARLES RIVERS 
WiLsoN, G.C.M.G., C.B., presiding. 

The SECRETARY (Mr. H. Militz) having read the notice calling the 
meeting, 

The CHAIRMAN eaid : Gentlemen, I have to repeat the apology I made 
to you last year, but under somewhat different circumstances, for the late 
period at which we have summoned you for the annual meeting. But you 
will not be surprised when you recollect that cireumetances beyond our 
control bave made it very difficult for us to communicate with our people 
at Johannesburg, and to obtain the documents to enable us to prepare the 
report and accounts. This іза contingency which I sincerely trust will not be 
repeated. Beforeguing into the question of the state of the works and the con- 
ditions under which we have been working in consequence of this disastrous 
war, I will just cursorily examine with you the accounts. Taking first of 
all the debtor side of the balance sheet, we have fulfilled our obliga- 
tions by setting aside the small sum of £83. 19s. 9d. to the reservo 
fund, being 10 per cent. of the profits made, which is all we were 
able to do. I do not think there is any other item on that side of the 
account which calls for notice. On the otber side I think the items 
which will chiefly interest you are the amounts set aside for deprecia- 
tion. You will recollect that the equipment contract contemplated 
that the amoun* of depreciation to be provided should be £16,200. 
That estimate, however, was based on the assumption tbat the whole 
of the full load of 2,100 H.P. would be in continuous running. Well, 
that of course has not been the case, and therefore we have dealt 
with the depreciation on the same principle as we did last year. 
Last year the amount appropriated was about £8,000, being 50 per 
cent. of the estimated amount provided in the equipment con- 
tract, and this year we have provided 75 per cent., making a 
total of about £12500. There are certain items on the credit side 
for which no depreciation is provided, therefore we were not able, even 
if we had wished to do eo, to set aside any such amount for depreciation. 
Now that we are beginning this year to be relieved from our obligations to 
Messrs. Siemens & Halske it will be open to us, if times are good aud 
the circumstances warrant it, to take into consideration what we 
shall do in the direction of eetting aside depreciation for the separate 
items to which I have referred. Well, now, I have no doubt that you 
have examined the report, and have observed the fatal influences of the 
state of hostilities from which we, like all other industries in South 
Africa, have been suffering. Instead of a very considerable improve- 
ment in our revenue, as contrasted with the last two years, we 
have made but slight progress, and nothing to be compared to 
what we hai anticipated. In 1897 we worked at a loas of 
£16,000, although I am bound to say that the power supplied only covere i 
a part of the financial year. In 1898 our loss was £5,472, and last year, 
working under favourable circumstances for nine months and extremely 
unfavourable circumstances for the last three months of the year, we have 
come out on the right side with a small profit of about £840. In view of 
the special circumstances which are attending our Company and its opera- 
tions at the present moment, I think tha? the atate of things justifies the 
expectation which your Directors have always held out to you, that we 
should progreas steadily and satiafactorily, and I consider that under the 
circumstances to which I have alluded the result is entirely satisfactory. 
Under the equipment contract to which I have referred, our con- 
tractors, Messrs. Siemens & Halske, guaranteed a dividend of 6 


per cent. for the year 1897, 8 per cent. for 1898 (both of which 


dividends were paid), and 10 per cent. for 1899. Upon the first 
blush of the thing the shareholders may not unreasonably have expected 
to receive the dividend of 10 per cent.; but Messra. Siemens & Halske 
advanced a claim which I am bound to eay in morality, and I think very 
likely it may turn out in strict legality, to be a well-founded clain—viz, 
that some consideration should be shown and some relief should be given 
them in respect of the la:t three months of the year 1899, during which 
period the works, if not absolutely stopped—because that has never been 
the case—were working at a vastly decreased output in consequence of the 
war. In these circumstances and guided by other considerations 
which I need not perhaps very minutely enter into, your Directors 
and the local Board have unanimously arrived at the conclusion, 
after very grave consideration of the subject, that there is room for a 
compromise with Messrs. Siemens & Haleke, and the result has been that 
au arrangement has been agreed upon, as explained iu the report. 
Messrs. Siemens & Haleke entirely understand that the arrangement 
which we bave entered into is to be entirely subject to the decision 
and approval of the shareholdera. If you do not see your way to agree 
with the view so strongly entertained by the London and the Johannes- 
burg boards the responsibility will rest with yourselves, and the 
consequence will be that we shall enter upon a period of most undesirable 
litigation with Messrs. Siemens & Halske. The basis of the arrangement 
proposed is this: We assume that the revenue in the December quarter is 
£16,230. 12s., that being the actual amount of the revenue for the Sep- 
tember quarter. We then deduct the revenue actually received in 
the December quarter, amounting to £6,365. 76. 2d., and we further 
deduct the difference between the actual working expenses in the 
December quarter and the working expenses in the September quarter, 
amounting to £2,493. 118. Jd. Those two items make a total of 
28,853. 188. 5d. which, deducted from the assumed revenue of £16,239. 12s., 
leaves a net loas in the December quarter of £7,571. 15s. 7d. The pro- 
position of the Board is that you shall agree with us in relieving Messrs, 
Siemens & Halske of that amount. ‘The total amount which would 
be payable by them under ordinary circumstances would be £29,244. If 
you see your way, as I said before, to agree to our proposal, that amount of 
guaranteed money would be reduced by the sum I stated just now— 
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£7,371, and leaving their liability £21,872 instead of £29,000. The long and 
short of it all is that instead of getting a 10 per cent. dividend, which we 
all of us hoped might have been declared, and which which would have 
been paid but for this unfortunate political disturbance, the amount avail- 
able for distribution will only be 7} per cent., after paying which we shall 
be able to carry forward a few hundred pounds to next year. I think 
it only right to mention that we have had two or three letters from share- 
holders deprecating any reduction in the amount of the guarantee. If they 
are here, perhaps I have anticipated what they may have to eay, as possibly 
the explanations which I have given may induce them to change their 
views. As regards the actual position of our undertaking, you will perhaps, 
first of all, be interested to hear that during the war our works have been 
maintained in a very efficient state. No harm has been done us, and there 
has been no interference with our works, so far as I know. I think it only 
right that I should pay a tribnte to our local chairman, Mr. Brakhan, 
and to our general inanager, Mr. Gorrissen, and the staff on the spot, who 
have stayed by us throughout all these troubles. They have never left 
their work, and have kept all our works out there in moet admirable order 
and ready to take up the work of the increased number of customers which 
we hope to have as soon as the war ie over. It will interest you to hear 
that some time before our troops reached Johannesburg we received a con- 
fidential intimation that it was in contemplation in certain quartera to 
destroy the mines hy means of a communication from some central point 
on the farm Brakpan, the headquarters of our works. We lost no 
time in putting ourselves in communication with our friends at 
Johannesburg. It caused us a considerable amount of trouble, but 
we achieved our purpose, and our property was secured. Otherwise 
everything has gone on very quietly and smoothly. When the war 
began we were in the happy position of having a steady increase of 
consumption. At that time the amount of power absolutely supplied — 
that was at the end of September—rose to 1,541 R. T., which was the 
maximum up to that time. The average load in the preceding year had 
only been 965 f. F. I mention that as indicating to you the steady progrees 
of our output and increase of our consumption. Our prospects are as good 
as ever they have been. Notwithstanding all tliese troubles—or perhaps in 
consequence of these troubles, because I daresay our engineers had more 
time on their hands than they otherwise would have had—the efficiency 
of the works has gone on increasing and improving in such a manner that 
as soon as the war is over and we are again able to resume our full 
operations, we shall be in a position to do most excellent and profitable 
work, and on a much larger scale than we have done hitherto. Before I 
sit down I must allude with great regret to certain serious and deplor- 
able loeses which the Company has sustained. In the first place, we 
have lost Mr. Charubin, who is intimately connected with Mesars. Siemens 
& Halske. Mr. Charubin has returned to Germany. Our other two losees 
—one a member of the Board and the other a gentleman intimately 
connected with our Company, in which he was deeply interested —are of 
a different character. Mr. Barsdorf was one of our original Directors, 
and we lost by his death a man who had your interests very much at 
heart. Then within the Jast 24 hours we have received intelligence of 
the death of Mr. Adolf Goerz, the managing director of Messrs. Adolf 
Goerz & Co., and who was also & member of the South African Board 
of the Rand Central Electric Works. I cannot say how deeply I regret 
the loss of two such excellent supportere. One of the vacancies has been 
filled by the appointment of Mr. G. von Chauvio, a gentleman well 
known to most of you by name, and I think you may congratulate your- 
selves on having a Director who will take an intelligent interest in your 
affairs. I now move the adoption of the report and accounts, 

Mr. ALFRED H. MARKER seconded the resolution. 

Mr. SIGISMUND CAHN said he objected to the item in the profit and 
loss account, " Wages and stores at works, £22,286." According to the 
basis of guarantee stated in the German prospectus which he received in 
Berlin, the working expenses for the full capacity of the works were 
£15,200. Now making allowance for the partial inactivity of tha worke 
the working expenses ought not to exceed £13,500. This excess of 
working expenses meant in the future about 6 per cent, lees profit for 
the shareholders, if any. On behalf of himself and other shareholders 
he demanded that the contractors should not be allowed any abatement 
on the guaranteed dividend, and he further asked that the Chairman 
adjourn the meeting to Sept. 15, in order to give the 1,300 shareholders 
living in Germany an opportunity to record their votes. He understood 
that for every £10,000 of additional revenue they had £2,500 additional 
working expenses. 

The CHAIRMAN : I cannot agree to any adjournment, It certainly 
has turned out that the amount charged for wages and stores at the works 
has exceeded what was contemplated by the contract, but you must bear 
in mind one or two things. In the first place I think those figures were 
based on the assumption that there would be continuous working, whereas, 
in full reality, it has proved to be very far from being the case up to the 
present time. In the second place, you have not taken into consideration 
the labour question, which has given us and other interes's out there so 
much trouble, and which I have no doubt was one of the disturbing 
influences in regard to the matter. 

Mr. ALFRED H. MARKER said: In reference to the point that the 
working costs had exceeded the estimate, it was unfortunate in all 
undertakings they had always something to learn. Mesars. Siemens & 
Halske based their estimates upon the experience which they hai gained 
in many tropical climes, but that experience did not tally with that gained 
in South Africa. The fact of the matter was that not only had Messrs. 
Siemens & Halske lost a considerable amount over this business, as share- 
holders could see for themselves, but he could also state that the amount 
of loss was greater than was apparent from the annual profit and loss 
accounts, but with men and money they had done all they could to help 
the Directors in seeing the Company through all ite difficulties, and they 
were still standing by them, although their contract was up. He could 


assure them that Messrs. Siemens & Halske had done nothing else than 
protect the interests of the shareholders. 

The resolution was then carried. 

The dividend of 7} per cent. was then approved, and the retiring 
Directors (Sir C. Rivers Wilson and Mr. G. Zwilgmeyer), were re-elected, 
and the auditors (Messrs. Price, Waterhouse & Co.) reappointed. A vote 
of thanks to the Chairman and Directors brought the proceedings toa cos. 


Marconi International Marine Communication Co. (Ltd.). 


The statutory meeting of this company was held on Wednesday, Major 
S. FLoop Paar presiding. 

The SECRETARY (Мг. Н. W. Allen) having read the notice convening 
the meeting, 

The CHAIRMAN aaid he could not commence the proceedings without 
referring to the truly tragic event which had happened in Italy. He had 
heard Mr. Marconi say how greatly he had been indebted at the commence 
ment of his work to the kind assistance, help, and consideration tendered 
to him by the King and Queen of Italy, and this must be his excuse for 
introducing the subject on that occasion. He had to apologise for the 
absence of the president of the company and many of their foreiga 
colleagues, but M. Maurice Travailleur, manager of the company in Brussels, 
was present. They would remember that the prospectus of the company 
contained a list of names of gentlemen of the bighest standing, exper: 
ence, and financial position belonging to almoat every country in Europe 
as forming the board of directora, and it was to these gentlemen that the 
shareholders would look to do the business of the company. This busines 
was practically limited to ship-to-ship, shore-to-shore, ship-to-shore, ani 
shore-to-ship communication. They bad already made a commencement 
in Belgium. A site had been determined upon for the erection of the 
first Marconi mast in that country, and a Belgium steamer was to le 
fitted with the apparatus. The directors anticipated that an arrangement 
would be come to with the Belgium authorities by which the Marcon! system 
would be working all along the Belgium coast. Their French directors had 
approached the French Government and were about to enter into nego 
tiations with a view to obtain concessions for the Marconi Company in 
France, Senor Prendergast, who was also one of their directors and 1 
one time Minister of the Colonies in Spain, had commenced negotiation 
with the Spanish Government with a similar object. The London обох 
were in communication with Newfoundland with a view to establishing 
stations there. It was true the company had not yet done very much, butt 
was impossible with a system such as theirs to set to work immediately tbe 
company was formed, more especially as a telegraphic monopoly existed in 
almost every country of the world. Their difficulty was to persuade the 
Governments who held these monopolies that the company was going ^ 
help them and not to trade against them, and that if they succeeded in doing 
their business they would increase the Governmental revenue. lt wss 
necessary that he should give a word of caution to the shareholders bere 
and abroad with regard to rumours concerning other systems of 
telegraphy. It was quite true there were other systems, but it was al» 
quite true that none of them were successful. One thing was clear, that 
none of these systems could be worked with any degree of succes 
without using Marconi patents in опе form or other, and the question 
was how long their parent company should allow these infringement 
to continue. Litigation might be necessary, but it was firat of 
desirable they should find out whether their opponents were worth wde 
and shot, They were established, however, to earn dividends, aud the wey 
in which they must set to work to do this was, as he had raid, to 
Governments with which they would have business relations that they 
were not competitors with them for telegraphic business, but that if they 
were allowed to put up poles on the shores of foreign countries the Marc 
Company would undertake before long to have the Marconi system on ships 
by means of which communication could be carried on, and busine 
would accrue to the Government telegraph systems in that manner. ihe 
had no difficulty whatever with regard to money; the shareholders in : 
Marconi Wireless Telegraph Co. had had the opportunity of taking UP 
large proportion of the shares and they had done so, He must say 00° 
word as to the opposition of the Post Office and what this opposition 
amounted to. He did not believe that it they had a Marconi mast тй 
apparatus fized in England that any Post Office or any de dts 
Government could prevent them from communicating with the post + 
had erected at Belgium. The Post Office claimed a monopoly, but 305 
mind it was iniquitous that (taking the case of the National Telephone V^» 
which paid the department £68,000 for royalties in six months) q^ 
companies should be treated as that company was being treated. Office 
again, the District Messenger Co. was another case in which the Post O 
was in conflict, This Post Office monopoly simply rested upon the gem 
of two judges (Justices Pollock and Stephens), which was not 8 2 М 
court. Both these judges were dead. They had read into the Tego 
Act the telephone system, which did not exist when the act was Pas ion. 
telephone company had been urged not to appeal against this dec; 
The Post Office said: “ Do not appeal and we will give you a long licen 
and the result of possessing that licence was that to-day the company 
crippled to the extent of £130,000 per year, which they paid in 17 
and were now threatened with Post Office competition. 136 u. 4, 
company could work in defiance of all the lost, Office authorities © ue 
world, who could have no legitimate grounds for interference W^, 
company's operations in any way whatever. If the company fitted ови, 
system on to а ship ‘and that ship traversed up and down the Engl Post 
it could speak to half-a-dozen stations without interference by 
Office so long as the ship was 3 miles and a yard away from the ce 
and the onus of proof of the 3 miles and a yard lay with the Pot ce 
and not with the ship. They did not want toquarrel with the Post 
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but at the same time they had no intention of being bullied. He thought 
he might be permitted to say that the Marconi Company had thesympathy 
of some of the highest Government officials in this matter. He would 
give them one instance of this Post Office interference, which he regarded 
as simply mom trous. They had entered into an arrangement with the 
South-Eastern and Chatham Railway Co. to obtain the best instrumenta 
possible for communication between their ships and the shore. That 
company carried over 400,000 passengers a year in their ships, and had not 
lost a single life since 1863, acd the Directors were alive to the value of 
wireless telegraphy. He had asked the manager of the railway why the 
matter had not proceeded, but was unable to discover whether the block 
lay with the French Post Office or with the English Post Office, or whether 
some clauses of the Postal Union Convention prevented their working. He 
held that it was simply monstrous tbat English industries should be 
hampered in this way by the bugbear of à Government monopoly, which, 
if it had been fought, would, he had legal authority to say, have no longer 
existed. He had one good thing to tell them, which was that the Marconi 
Wireless Telegraph Co. had entered into a contract with the English navy, 
which, if successfully carried out, would stamp the Marconi system once 
and for all, eo that no one could question its merits and advantages. The 
contract provided that there should be 32 ships or torpedo stations 
fixed up with the Marconi apparatus, but they did not know the date 
when they would have io commence their work. The work they 
had to carry out was a difficult опе, A ship was to be fitted at 
Portemouth, and another at Portland, and these were to communicate one 
with the other. It was a long distance, and there was a high range of hills 
between the two places. They had had the Marconi appsratus at Delagoa 
Bay on four of Her Majesty's ships for several weeks, and in no case had it 
failed to give satisfaction. The Portuguese Government at Lourenço 
Marques were carrying out an installation, and they were expecting full 
detaile daily. He wished to impress them particularly with the fact that 
the Marconi system had never failed where it had been properly carried 
out. There was, he said, no business to transact that day, and, having 
thanked the shareholders for their attendance he declared the proceedings 
cloeed. 


Anglo-American Telegraph Co. (Ltd.). 


The half-yearly meeting of the prop ietore was held on 27th ult., 
Mr. Francis A. Bevan in the chair. 

The SECRETARY (Mr. T. H. Wells) having read the notice calling the 
meeting, 

The CHAIRMAN stated that the ordinary receipts for the past half- 
year to June 50 had been remarkably similar to ове for the cor- 
responding period of 1899. There was a difference of only £983 in favour 
«f the past half-year, and he thought that, so far as their ordinary 
traffic was concerned, they might congratulate themselves that they 
had not only maintained but had also increasel their receipts. It must 
be remembered now that so far from the company or the associated 
companies having a monopoly of the Atlantic traffic, when thenew German- 
Azores cable was opened there would be no fewer than 13 cables across 
the Atlantic. The competition was therefore becoming daily greater, and 
under those circumstances he thought it very sati-factory that they had 
been able not only to maintain but to increase their ordinary traffic ; and 
he might state that for the present month the receipts were almost 
precisely what they were for the month of July, 1899. There had, how- 
ever, been a large falling off in the earnings of the repairing ship 
“ Minia.” Оп a previous occasion, however, he warned them that the 
amount earned by the “ Міша ” was not to be relied upon— that, in fact, 
it was entirely exceptional, having arisen in consequence of the misfortune 
of their allies. Last year the company earned by the “Minia” 
over £19,000, while this year this amount was reduced by £17,976. 
This alone accounted for the diminished amount they were able to carry 
forward. Of course this was a matter over which the directors had not 
the least control, but there was something to be said on the other side 
in the extremely good working order of the cables. There was a large 
reduction in the amount owing to the company—a reduction of £57,000, 
but a good deal of the large amount of £12),000 shown last year was 
owing by the Western Union Company on account of repairs, and other 
items had also diminished the amount due to the company this year. 
There was an increase of £22,151 in the item of cable in stock. 
Owing to the repairs which were effected in the previous year 
their stock. of cable had been brought down to a dangerous limit, 
and a large amount of spare cable had therefore had to be purchased. They 
had had for many years a cable running from Salcombe to Brest, but it 
had become very much жого, and they had therefore put down a new 
cable—not between these two places, but between Cuckmere and Havre, 
and they believed this cable would prove a great source of eoonomy. In 
the revenue account there was an item of £83 for “damages recovered for 
injury to cable" in Valentis harbour. This was a very unusual entry. 
The directors thought the time had come when they ought really to make 
an example of à certain firm which had been particularly careless with 
their hulka in Valentia Bay, and brought an action, the net amount 
coming to them from the action beirg £85. With regard to the new German- 
Azores cable, the directors were informed that the new cible was to be opened 
o1Sept. 1 next. When it was opened it would, of course, take a very large 
portion (f the outward traffic,:t all events, from Germany to America, 
and nothing which the directors could do could possibly prevent this. The 
cable was heavily subeidised by the German Government, and the line 
would no doubt be a very good one. "There were only two collecting com- 
panies in America—the Western Union and the other American company, 
which was in partnership with the Commercial Cable Co. The Western 


Union Company, he believed, would be able to collect a very large portion. 


of the German traffic coming this way, and whatever that company might 
collect would be carried over their own lines, or would be handed to the 


Anglo-American Company. It must, therefore, not be supposed that with 
the opening of the new cable the company were going to lose all the 
traffic; on the contrary, he hoped that they would retain a considerable 
portion of it. With reference to the old subject of the “ P. Q." lawsuit, 
the solicitor desired that the proprietora should not press him on this 
point on the present occasion. Mattera were going on, although very 
slowly, and what the reault would be he could not predict, He concluded 
by moving the adoption of the report and accounts to June 30 last. 

The DEPUTY CHAIRMAN (Sir Gerald Fitzzerald, K.C. M.G. ) seconded. 

Mr. EDWARDS enquired the total amount of German business involved, 

Mr. WOOD desired to know if all the cables wera working satisfactorily ; 
he did not mean as regarded breakages, but whether the older cables were 
working in the manner the directors could wish, without hindrance. 

The CHAIRMAN said the German business altogether was not a very 
large proportion of the whole. Their cables were working thoroughly 
satisfactorily. He understood the Commercial Cable Co. were going to lay 
another cable. 

The motion was unanimously adopted. 

A vote of thanks to the chairman and directora terminated the 
proceedings. 


Crompton & Co. (Ltd.). 


The twelfth annual meeting wàs held on Monday under the presidency of 
Mr. JohN TROTTER. 

The SECRETARY (Mr. E. Reeves) read the notice calling the meeting, 
and the report and accounts were taken as read. 

The CHAIRMAN said he could congratulate the shareholders upon the 
results of the year’s working, The company had returned to a state 
of prosperity, which hs hoped and believed would last. The net profit 
earned had been £31,526 against £23,000 last year. The gross profits had 
amounted to £65,891, against £53,352. They had dune a much bigger 
trade and had made larger profits also. The total of the working expenses 
altogether amounted to £35,564, equal to 512 per cent. of the gross 
receipts. For the previous year the percentage was 561 per cent. The 
figures fur 1896 showed ratio of expenses to gross receipts 774 per cent., 
1897 724 per cent., and 1898 67 per cent. In his opinion these expenses 
ought to be got down to 50 per cent. in the near future. The most impor- 
tant matter of the period under review had been the issue of new capital. 
The capital of the company amounted to £162,000, less £777 for unpaid 
calle. The shares were offered in the first instance to the existing share- 
hol ders at a premium of 5a. per share, and a very large number were taken 
up. The balanee was issued to shareholdera or the public at £3. 10s., or a 
premium of 10s. per share. The whole of the premium on the issue of the 
21,902 shares had been carried to reserve. The available balance to be 
dealt with was £24,637, and out of this the directors proposed to set aside 
£2,500 for doubtfuldebts, to place £12,000 to reserve (raising it to £25,046), 
to pay a dividend at the rate of 9 per cent. per annum for the half-year, 
free of tax, making, with the interim 74 per cent. for the year, carrying 
forward £5,729. The board proposed to set aside from the reserve fund 
£5,000 as a special contingency fund to provide for avy shrinkage of value 
in the investments, to write £5,000 off goodwill. £5,000 from patents, and 
£35,000 balance for establishing the electric cooking department, carrying a 
balance of £7,046 forward. Haviog alluded to the improved position and 
prospects of the Chelmsford Electric Light Co., he said that the order book 
of Crompton & Co. was very full indeed, and they looked forward with 
considerable confidence to the future of the company. 

The report and accounts were adopted. 


Liverpool Overhead Railway Co. 


The report of the directora for the half-year ended June 30 states that 
the gross receipts amounted to £38,124. 1s. 2d., and the working expenses 
to £25,113. 3a. 9d. The total passengers carried numbered 4,687,862, 
compared with 4,475,279 in the previous June half-year. The company’s 
bill for powers to extend the main line to the Seaforth Station of the 
Lancashire and Yorksbire Railway awaits Royal assent. The capital 
authorised at the last meeting was offered to the shareholders, in 5,000 
ordinary £10 shares at £8 per share, and applications were received for 
considerably more than the amount required. After deducting debenture 
interest and adding £4,591. 14s. 7d. from December there 1s £14,202. 12s., 
out of which it is recommended that dividends at the following rates (less 
tax) be declared: 5 per cent. per annum on the preference (£3,000) and 
5 per cent. per annum on the ordinary ehares (£6,750), leaving £4,452. 12s. 
to be carried forward. < | 


— — 


ALUMINIUM OO. (LTD.) —At the annual meeting of the company the 
cbairman (Sir Henry Roscoe) said the directors had entered into an agree- 
ment with the Cassel Gold Extracting Co., whereby an interchange of a 
portion of the profits of the Aluminium Co. and the profits of the Ca- sel 
Company bad been arranged. If the amalgamation was carried through, 
in addition to the dividend of 15 per cent., the shareholders would be 
participating in the profits of the Castner-Kellner Alkali Co., in respect of 
three of their shares for every share the proprietors held in the Aluminium 
Co. from March 51; and assumiog that the Castner Company continued to 
pay at least 8 per cent. per annum, the shareholders would actually receive 
for the 12 months’ working within a trifle of 174 per cent. per annum cn 
each EI share. The Aluminium Co. would be wound-up. The directors 
were satisfied that sodium could be made very much che per at the works 
of the Castner Company than at their own works, Resolutions approving 
the proposed amalgamatiun were carried. | 


CENTRAL LONDON RAILWAY CO.—The report of the directors for the 
half-year ended June 50, states that the expenditure for the half-year 
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amounted to £185,712. бв. 4d., the total t» June 50 being £3,553,596. 
l3s. Ad. The directors hoped to be able to open the railway for traffic in 
the early part of July, but their expectations were not fully realised, some 
modifications in the plant being found necessary during the experimental 
working. The approval of the Board of Trade having been given, the 
railway was opened for traffic on Monday, July 50. As а commencement 
а week-day service of trains is being run from about 5 a. m. to 12 p.m. at 
intervals of 5 minutes, but more frequent trains will be provided, especially 
during the busiest houra of the day, as soon as practicable. A reduced 
&ervice will be run on Sundays. 


CHILI TELEPHONE OO. (LTD ).—The eleventh aunual report of the 
directora of this company (to March 31) states that the aggregate 
number of subecribers at all centres at the end of the year was 
4613, compared with 4,486 at the beginning, a gain of 127. 
The gross revenue in Chili from all sources was, in 1899-1900, 
$551,436, and in 1898-99, $599,994, and increase of $51,442. The 
expenditure in Chili was, in 1899-1900, $364,549, and in 1898-1899, 
$375,230, a decrease of $10,681. The net income in Chili from all sources 
showed an increase of $62,123. The average rate of exchange for the year 
was 15:17d., compared with 14:27d. in the previous year. Converted into 
sterling at these rates, the net income represented an increase of £4,764. 
The balance to credit of revenue (including £448 brought forward) is 
£12,847, of which £3,044 has been carried to reserve for depreciation and 
renewals. The directors recommend a dividend of 4s. per share, free of 
tax (at the rate of 4 per cent. per annum), absorbing £8,800, and leaving 
£1,093 to be carried forward. During the year capital outlay in sterling 
was £1,798 The total mileage of lines on March 31 was 8,298 miles 
990 yards, an increase of 233 miles 477 yards over the previous year. 


DUBLIN UNITED TRAMWAYS CO. (LTD.)—The half-yearly meeting 
was held at Dublin on Tuesday. The chairman (Mr. W. M. Murphy) said 
the gross receipts were £12,00) more than in the corresponding half-year of 
1899, and the working expenses £4,342 less. The net profits were, therefore, 
£16,742 more, £23,277 last year and £40,118 this, an increase of over 
70 per cent. The net earnings of the Southern District Co.'s line were 
practically the same as the corresponding balf-year, so that the whole of 
their increased profit was due to the conversion from horse to electric 
traction of thecity lines. Their increased profits had had to meet increased 
wayleaves, together with increased interest, the total being £10,289 against 
£6,439 last year. They were able to declare a dividend at the rate of 
7 per cent. per annum ou the ordinary shares, an increase of 2 per cent. 
compared with last year. They had not yet arrived at the most economical 
basis for the production of electrical current, owing to the delay in the 
delivery of the polyphase plant. They had to keep Ballsbridge station 
open for the present, but when they shut it down and supplied all the 
current from Ringsend that would represent the saving of £2,400 ina 
half-year. During the last half-year they carried on the Dublin United 
Tramways system alone (excluding the southern district) 17,943,000 
passengers, against 8,251,000 in 1891. At an extraordluary meeting 
which followed, the directors were authorised to increase the borrowing 
powers of the company by £300,000 in second debentures, 


METROPOLITAN RAILWAY CO.— A“ the half-yearly meeting the chair- 
man (Mr. John Bell) referred to the question of working the Inner Circle 
electrically. Their consulting engineers had stated that the experimental 
train was working satisfactorily. Other and important steps had been 
taken consequent upon their reports and the results of the expsriments 
made by themselves at Wembley Park. It might possibly appear that too 
long a time had been spent upon these experiments, but the difficulties 
to ba surmounted were greater than many people supposed. It was not 
n new railway they had to deal with, bu’ a railway constructed for steam 
traction and carryiog at the present tim? about 100, 000, 00) pr:sengers per 
annum. That enormous traffic mast be worked without a hitch «o far 
аз human means could provide waila the chavge from steam to electric 
traction was being made. They also had to deal with trafis of other 
railway companies, which was brought oa to and worked over a portion 
of the Inner Circle lines. The directors were, however, sanguine that 
those difficulties were capable of being overcome. The directors were 
convinced that electric traction had now во far advanced, and was so much 
better understood than it was even a few years back, that the new means 
of traction was practicable for working the circle, and they ware determined 
to do all in their power to make the change as quickly as possible. They 
believed that the best and most practical knowledge of electric traction 
was centred in the leadiug electric traction ficms, and what the board 
proposed therefore to do—and they were acting in concert with the 
District Company—was to ask some of the most eminent firms to submit 
their views аз to the “best method or system to adopt for the working 
of the circle, and invite them to submit offera, with plaas and specifications, 
for the installation. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—An extraordinary 
meeting was held on Wednesday to consider resolutions increasing the 
capital of the company to £200,000 by the creation of 10,000 new shares 
of £10 each to rank as ordinary shares, aud providing that 2,200 of the 
new shares be issued at a premium of £2 per share —1,100 to be offered 
pro rata to the holdera of the founders’ shares and the remaining 1,100 
pro rate to the holders of the ordinary and. ordinary preference shares, 
the remainder of the new shares to be issued from time to time at the 
directora’ discretion in the same proportions to the holders of the founders’, 
ordivary and ordinary preference shares. Sir Win. Crookes presided, and 
stated that the resolutions were the outcome of a meeting held between 


representatives of the holders of the different classes of shares in the con. 
pany. In answer to a shareholder, the chairman said that although the 
shares would be issued in the proportions mentioned it did not follow that 
they would be necessarily issued at the present premium of £2 The 
resolutions were carried. 


WATERLOO AND CITY RAILWAY CO.—The directors’ report for the 
half-year ended June 30 states that the capital outlay to June 30 wa 
£589,073, бв. 4d. The gross receipts, lesa Government duty, amounted to 
£14,133. Od. 6d. From this the London and South-Western Co. hare 
retained £5,398. 2s. Od. in respect of working expenses, leaving 
£8,734. 176. 9d. payable by them, in order to provide the agreed dividend 
at the rate of 5 per cent. per annum on the company's ordinary and 
borrowed capital. This dividend is payable on August 11. The number 
of passengers carried duriog the six months, exclueive of season ticket 
boldera, was 1,868,737, an increase of 152,912 over the corresponding period 
of 1899. The season ticket holders numbered 911, against 747 at June X) 
1899. The following number of passengers carried (exclusive of senen 
ticket holders), and the traffic receipts for each half-year since the opening 
of the line, were as under : — 


Passengers. Net receipts 
December 31, 1898 ........................ 1.442.855 9 210.88 
June 30, 189999999999 "on 1,715,825 12,815 
December 31, 1899 ........................ 1,769,731 ...... 15,214 
June 30, 190oouo Z q 1.868.757 14,070 


NEW COMPANIES, STATUTORY RETURNS, ас. 


— 

GARDNER ELECTRIC DRILL AND HAMMER CO. (LTD.) — This compar: 
was registered on July 28 with a capital of £40,000, in £1 shares, to 
acquire and turn to account inventions relating to electric power гої 
drills and electrically-oprrated hammera, and to carry on the business d 
electrical, mining and general engineers. 

HARWICH ELECTRIC LIGHTING AND TRAMWAYS СО. (LTD.}—Th: 
company has been registered with a capital of £50,070, in £1 shares v 
acqui'e the Harwich (Corporation) Electric Lighting Provisional Order 
(1892`, and to carry on the business of tramway and light railway pro 
prietors and of an electric light and power company in all its branche. 
The subscribers are С. E. Heyl-Dia (electrical engineer), G. Lew 
W. W. Norman, W. J. Forsham, A. W. Howard, T. Burton, aud J. Mason. 


О. V. LAMP SYNDICATE (LTD.) — Thie company was reg ster ed o 
July 26, with a capital of £14,000 in £1 shares, to manufacture and dealin 
electric and other lamps, and to carry on the business of an electric ligit 
and power company in all its branches. 

METROPOLITAN MOTOR MANUFACTURING CO. (LTD.) —This compe 
was registered on July 28 with a capital of EIO, (CO, in £1 shares, to scqure 
certain inventions from Messrs. A. Е. Creese, F. Jackson and T.[Undersod, 
and to carry on the business of electrical and general engineers, motor аг 
manufacturers, &c. The first directors are A. Johnston, F. Jacke 
T. Underwood, and another to be appointed by the subscribers. 


CALCUTTA ELECTRIC SUPPLY CORPORATION (LTD.)—The annual 
return to May 25 gives the capital as £200,000, in £5 shares, 20,000 of 
which have been takea up. Notice of increase of capital to £300,000 ws 
filed on June 8. 

TELEGRAPH MANUFACTURING CO. (LTD)—The annual return t 
June 15 has been filed. The capital is £300,000, in 40,000 preference and 
20,000 ordinary shares of £5 each, of which 20,000 preference and 20, 
ordinary have been taken up. £5 has been called up on each of 15,400 
preference and 13,400 ordinary shares, and £134 020 has been received. 
£66,000 is considered as paid on 6,60) preference and 6,600 ordinary shares 


CITY NOTES. 


— —— 


MEMORANDA.—Bank rate 4 per cent. (sincs July 19, 1900) Price of 
silver 28d. per oz. (Aug. 2). Consols (23 cent.) 9714-9711 for mone), 
97, —971& for account; 24 per cent. 96—964 (July 26). Stocks and 
Shares Continuation Days, Aug. 13 and 28; Ticket Days, Aug. 14 ani 
29; 275 Days, Aug. 15 and 30; Mining Share Carry-over Days Aug. ll 
and 27. 


ACTIENGESELLSCHAFT BROWN, BOVERI & co., BADEN, SCHWEIZ— 
This is the title of a company which has been formed with в capital of 
12,500,000m. (about £625,000), to take over the business of Brown, Boven 
& Co. 

BLACKPOOL AND FLEETWOOD TRAMROAD OO. (LTD).—The director 
recommend a dividend of 4 рег cent. for the half-year ended June 30. 

BRITISH ELECTRIC TRACTION CO. (LTD.)—Mr. C. Shirreff Hilton bas 
joined the board of this company. 

BRITISH NORTH BORNEO CO.—At the annual meeting on Tuesday 
the chairman (Mr. R. B. Martin, M.P.) announced that the telegraph 
system was still being extended, about 350 miles were working, and anot 
100 miles were in course of construction. The traffic so far had not been 
great, but the telegraph was invaluable to the Government, and more 
paid for itself as a utilitarian and economic work. During the Mat 
rebellion it practically saved the situation, and it had also been 
greatest use in the construction of the railway, 
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BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.) — The 
directors have declared an interim dividend at the rate of 7 per cent. per 
annum on the preference shares, and an interim dividend of 5 per cent. per 
annum on the ordinary shares for the half-year ended June 30, payable 
8th inst. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—An interim dividend 
on the 6 per cent. preference shares for the half-year to June 30, payable 
lst prox., has been declared. 

GERMAN ELECTRICAL INDUSTRY.—It is stated that in 1896 the capital 
invested in German electrical enterprise was 240,000,000 marka, while on 
Dec. 31, 1899, this capital exceeded 700,000,000 marks (about £35,000,000). 
Before 1890 only three great electrical companies were founded in Germany. 
The average dividend of 14 electrical companies for 1898 has been returned 
at 9°3 per cent., the highest being 15 and the lowest 4 per cent. 


W. T. HESLEY’S TELEGRAPH WORKS CO. (LTD.)—Interim dividends 
for the six months ended June 30 will be paid on Sept. 1, as follows: On 
ordinary shares at the rate of 8 per cent. per annum, and on preference 
shares at the rate of 44 per cent. per annum, less tax in each case. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—An interim dividend 
of 6s. per share for the half-year ended June 30 has been declared. The 
transfer registers will be closed from 4th to 13th inst. inclusive. 

RAND CENTRAL ELEOTRIO WORKS (LTD.)—Mr. H. Rogers has been 
appointed secretary of this company in place of Mr. H. Militz, resigned. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
ordered 20,000 7 per cent. cumulative £10 fully-paid preference shares 
(Nos. 1 tó 20,000) of the British Aluminium Co. ( Ltd.) to be quoted in the 
official list. Application bas been made to the committee to appoint a special 
settling day in and to grant a quotation to £200,000 5 per cent. first mort- 
gage sterling debentures of £100 each of the Castner Electrolytic Alkali 

о. (U.S.4.), and the provisional certificates for £100,000 44 per cent. 
оо. stock of the County of London and Brush Provincial Electric 
Lighting Co. (Ltd.) The committee has also been asked to appoint a settling 
day in the further issue of 10,000 £5 shares of the Calcutta Electric Supply 
Corporation (Lied.), and to allow the further issue of 21,902 ordinary £3 


fully paid shares (Nos. 32,099 to 54,000) of Crompton d: Co. (Ltd.) to be 
quoted in the official list. 

WESTMINSTER ELECTRIO SUPPLY CORPORATION (LTD).—An interim 
dividend at the rate of 10 per cent. for the half-year ended June 30 (pay- 
able Sept. 1) has been declared. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


| s 
Week g Inc. No. AGGREGATE. 
сый ended Ё С Deo. woeks Amount. Inc. 
190 | £ | £ £ £ 
Birmingham Tramways. July 28 | 4,637 ' + 151 17 14,024 |+ 570 
Blackpool Corporation... „ 25 1,225/+ 352 17 11,577 |+ 2,707 
Blackpool and Fleetwood „ 28 | 1,350 + 231 4 4,502 . 150 
Bolton Corporation »: T" ris. Li unc ic | ; 
Bradford tion... 5 29 | 592 ＋ 174 17| 8,545 + 1,799 
nau quét E 1.809 + 525 23 42554 |+12102 
*Bristol Trams & July 27 3,544 + 140 4 13,975 + 161 
"Buenos Ayres Belgrano 1 2,125 — 125 26| 58,612 + 4,290 
City & South London Ry. July 29 1.610 T 652 4 5,905 + 2,184 
Cork Elec. Trams .... „ 26 526+ 22 30 11,615 + 1,216 
Dover Corporation ..... „ 28 270 T 17 17 5,694 + 327 
Dublin & Lucan Rly. = „ 21 126+ 30 3, 367 + 96 
Dublin United. . ...... „ 27 | 4,001/+2,633 4 15,003 + 3,978 
Dublin Southern Dist.... { „ 27'1252+ 77 4| 4,545 + 275 
*Glasgow tion. „ 28 8511|+ 363 .. "PT 
Hull Corporation . .. „ 28 ‚1559|+ 840 4 5407 + 3,199 
Li Corporation.. „ 21 | 8,884 + 725 20 214,726 425,753 
Liverpool Overhead Rly.| „ 29 | 1,671 + 74 4 6864 4 525 
sr beg a la » 29 2526: 1008 30 ae: ы 
*South Staff Trams... 
| і 
* Partly electrical. 


ee TEES SHARE — 


PRESENT AMOUNT LAST 
AMOUNT, or | Dri | NAMB. | 
а SHARE. | DEND. 
| | 
TELEGRAPHS. 
4110,900 100 4% African Direct Telegraph 4% Mort. р, (red.) ...... 
26, 10 see Amazon Br gett 5 4086900908404 090505 608000000002000 090000009095 
£119,700 100 57 Do, er Cent. Dobeut urs | 
£822,720 | Btock 15/0 | An PR er ЖОНУ EEEE SE T. 
£3,088,640 | Stock 30/0 | о. esd xe 
£3,088,640 | Stock 27/0 Do. re been b eos 
$13,333,300 8100 811 Commercial Cable Capital Stock е (debe udi | 
41,589,496 Stock 44 |* Do, 4рег Cent. Debenture Stock ............... - 
16,000 10 6/0 | Cuba Submarine Ordinary . .. . . | 
6,000 10 10/0 Do. Preference 10 per Cent n | 
12,981 5 2/0 Direct Spanish Ordinary  .................... e o een nnn 
6,000 5 5/0 ро, 10 per Cent, Cumulative Preference 
£30,000 | 50 47 Do. 4% per Cent. Dobentures ........................ | 
60,710 | 20 3/0 | Direct United States Cable eee eee a 
£111,000 | 100 44% | Direct West India Cable 44% Reg. Deb. (red.) 
£4,000,000| Stock 57 // ˙ͤ— ...... od РРР РАНИМ 
£1,826,888 | Stock 17/6 Do. 3} per Cent. Preference DUE ады, 
£1,432,268 Stock 4% [ Do. 4 per Cent. Mort. Deb. Stock (red.) 
250,000 | 10 2/6 Sestri TERI oa иды ибаа АРН РРА. 
£320,000| Stock 47 | Do. 4 per Cent. Debenture Stock NT 
£300,000 100 47 | Eastern and S. African 4% Mort. Deb., 1909 ... ..xd 
£200,000 25 4% Do. 4 per Cent. Mauritius Sub. Debs. (red, Ux 
180,227 | 10 2/6 Globe ‘Telegraph AAA: ЖУЛ! саас нанава ыд 
180,042 10 3/0 Do. 6 per Cent. Preferen ooo ii» 
150,000 10 5/0 Great Northern of Copenhagen ........................., 
£84,300 100 44% | Halifax & Bermuda Cable 44% 186 Mort. Deb.(red. .. 
17,000 25 31/8 '| T000- ORE AA 
£100,000 100 6% | London Platino-Brazilian 6 per Cent. Debs., 1904 . 
£100,000 100 4% | Pacific & Buropean Tel. 4% Guar. Debs. (red. J^ Сеге, 
11,839 8 МАЕ: и Loses soe ОГЕЛЕ ТТЛ 
3,381 |6100 Cert.| 6% Submarine Cables Trust ee e eee eee eee esse 
15,609 10 . West African Telegrapfnm . . . e . 
£171,100 100 & Do. 6 per Cent. Debentures (red. 2 
30,008 2k А West Coast of Americas ce e e | 
£150,000 100 4% |+ Do. 4 per Cent. Debentures ........................ | 
88,321 10 1/0 West India and Panama mA 
84,563 10 6/0 Do. 6 per Cent. 1st Preference ...... — 
4,069 10 6/0 Do. брег Cent. 2nd Preference ...... — M 
80,000 100 & X |* Do. 5 per Cent. Debentures ............... | 
£389,731 | Stock 47 Western & Brazilian 4 per Cent. Debenture Stock ...| 
207,930 | 10 3/0 Western Telegraph (late Brazilian Submarine) 
£75,000 100 5; Do. 5 per Cent. Debs. (2nd Series, 1906) ...... 
TELEPHONES. | 
44,000 £5 8/0 | Chili Telephone (fully paid) —r———— Т — 
224,850 10/0 IId. Consolidated Telephone Con. and М; ЖА, а сона 
72,680 1 23% | Monte Video Telephone Ordinary. „„ 
86,492 1 1/0 Do 5 per Cent. Prefer ene | 
490,000 5 3/0 МАШИНЫ сука : ы» ЫАМ Нано йылы xd 
15,000 10 6/0 Do 6 per Cent. Cum: lative lst Preference x: d| 
15,000 10 6/0 Do 6 per Cent. Cumulative 2nd Preference xd 
250,000 5 2/6 Do, 5 per Cent. Non-Cumulative 3rd Pref, хс 
,000,000 | Stock 5, X |* Do. Debenture Stock 34 per Cent. (red. 3 у 
171,504 1 0/8 K rr SR ses AAN 
58,000 5 4/6 ТИМА Hiver eee ere ee 
16,689 2/6 Do, 5% Cumulative Preference 
479,947 Stock 5% 1 По. 5 per Cent. Debenture Stock (red. is 


_ Previous Price "RATE PER Business DONE 
Үккк’в Рмск,| Wednesday, — Oxwr, | Drvirpxxp Dur, Duro WEEK 
Jury 25. Aug, 1. | Yrevpep. | Enpvixe Avo, I. 
| | 
| 
£ 8. d. Highest | Lowast 
99 103 99 163 317 8 | January and July. . ee - 
А — June and December өе ө 
85 90 85 90 611 1 | өзө | өзө 
59 62 58 81 6 0 6 | Feb., May, Aug., Nov.  .. 
112 113 1103 1115 ek o N 8 m 1173 1103 
113 1? 117 12} 11 0 68. | x = 12% | 11; 
165 175 165 175 411 5 | Jan., Apr., July, Oct. r 
101 103 101 103 317 0 * * 1028 10% 
63 7 64 7 10 0 0 | February and August — — 
154 164 15 16 1.16. B 0. | Ре * log 15} 
4 5 4 5 4 0 0 | April and October...... ave -— 
9 10 9 10 5.0 0 өөө ees 
100% 104% 1007 104% 48 7 January and July ET ove - 
114 12 11} 111 5 19 2 Jan., Apr., July, Oot. ase * 
9) 102 99 102 | 48 0 June and December .. - ove 
148 153 145 150 413 4 | Jan., Apr., July, Oct.| 149 146 
96 9) 98 93 3 10 8 РА м 9 } 97 
111 118 111 116 3 9 0 | May and November... 1124 ete 
14 15 141 16 418 4 Jan,, Apr., July, Oot. 15 oes 
112 117 110 115 3 9 7 | February and August - - 
100 103 | 99 102 318 6 | Febraary and August eco eee 
109% 103% 109% 103% 817 8 | May and November... - I 
114 113 11} 113 4 9 4 | Jan., Apr., July, Oct. 113 
15 158 15 154 318 8 * E КР - 
81 33 81 33 | 815 9 | January and July. , ae - 
93 101 93 101 4 9 1 June and December ... T 
52 56 52 58 | 4 9 3 | May and November. 51 
105 103 105 108 511 7 | March and September oe 
100 103 100 103 317 8 | June and 8 
71 84 7% 84 414 1 | April and October... 
125 130 125 13) 4 12 10 sat ЕЕ 
2% 3% 2% 34 4 9 8 | December and July .. "e oes 
" * ә и 6 0 4 | Marchand September 100} | ое 
93 102 93 102 813 7 | January and July...... vió - 
É i i i oon May and November ... еве ose 
64 74 6$ 74 8 0 0 T T sce 
6 7 6 7 811 5 d и | — 
102 105 102 105 413 6 | January and July......| өөө 
А 4 15 3 | June and December ... Ре ese 
14} 151 14} 1:1 4 1L 1) | Mar., June, Oct., Dec. 15 114 
103 100 103 100 41i 4 | June and December... oe - 
20 3 23 3 459 ий — - | ee 
TII TII a CERTES eee ee 
{ - { i 5 0 0 November” —€—— | e 
1 1 5.0 0 i А 
44 54 i} 5 6 0 0 February and August 4i | - 
13 16 12 14 | 4 5 Y T] » eee | 
12 14 12 14 |& 9 ә ?9 = | 
5 5} 4l 51 417 7 et » — 
97 100 97 100 | 810 0 June and December. 98} | 
1 р à 1} | 4 811 | April and October...... | са 
41 51 | 4{ 5] . а E: РА 
b 5 5 5s | 41011 | June and December .. TA - 
104 107 104 107 413 6 | РА “ 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 
Paasxxr | ÁMOUXT | LAST ВАТЕ PER Bum Dom 
AMOUXT or Drvi- NAMB, = mre PRIOR, Weleda. ee, Divimaxp Den. Donum Wzzx 
° HARB. | DEND. Jotv 25. Aug. 1. Iro Асо. 1 
ELECTRICITY SUPPLY COMPANIES. — 4 s. 4. Highest | Lowest 
100,000 1 soe Bl’okh’th & Gr’nw’ch D’st’ot Neo. L4.Ord. mee (fally рд.) Ц 1 | | 1 - aes өө m bs 
6,000 10 10/0 | Bournemouth and Poole Elec. Suppl eee e 11 1 11 1 sit 3 ee sa ЕА 
500] 10 | 46 | Do. 44 per Cent. Cumulative Eq jon ооп |4110 a = a 
y Brompton & ae Electric Supply ‘Ord. .. - - + 
12,000 5 3/6 of 7 per Cent. Preferen кочу Зарр! *e950*00000*9* 83 8} 3 13 8 Marchand September eon oe 
. 20,000 5 . | Calcutta kleb. Ba ply Ordina y (iy paid) . 6 6 6 6 — sí T а 
50,000 5 5/0 | Charing Cross & Strand Kleotrlolty Bupply Oorp. ... "ed 44 10 Hi 105 | 4 5 9 | February and August 10} 9} 
20,000 5 3/3 рет Gont, Preference B ! 5 818 3 s» e e.. 
34,000 5 2/6 | Chelsea messi upply Ordinary .............. 6g 7 6$ 7$ 400 OTIO MURS 7 6,2 
£160,000 uy |* S N Har iS inae td Stock (red.) = eos. | 107 11 107 110 4 1 8 June and December... vos — 
91,200, 81,000 5% 8 Eden lat Mort. 5% 30 Чо ret: 100 110 100 110 4 10 11 April and October...... ace ove 
70,579 10 8/0 London Electric Lighting Ord. ЖОЛУН 8 9 8 9 4 811 | Febraaryaad August £$ 8} 
40,000 10 6x 0. s per Cent. Cumulative Pref.............rd| 13 13 lt} 12 416 0 | January and Ју... Ын еи 
#400,000 5% Do. Б per Cent. Debenture Stock (red.) . . 133 137 123 128 318 6 | June end ux sa E 
. 40,000 10 8/0 | County of London and Brush Prov. Ordinary ... . 8 ^i 8 9) 44 3 "m si : 
20,000 10 6/0 Do.  6perCent. Cumulative Preference . ... 11 12 11 125 416 0 | Marchand September lij 1{ 
£200,000 | Stock . 44% Do. 44% Deb. Stock Oerts. (all pd.) (red.) ....| 108 Ill 107 110 413 s ids s 
15,000 г 5 10 Kensington and Knightsbrid ТРАЕ <i | 133 1 12 | 18 4 1 6 see оге eee 
10,000 5 6 Do. 6 per Cont. 1st Preferenoe .................xd| 63 7 el 7 4 3 7 | January and July. 3 i 
110,000 $ RR London Electric Supply Ordinary ..........«9.« «eee ves. 1 1 1 4 m SS os ee 
49,840 5 3/0 Do. $ per Oent. Preference ................›..». LE 4 613 4 - P 
250, 000 Stock 4% Do. Cant. lst Mo ee 98 10) 93 100 400 | Mar.,J Sept., Deo. ‚ө ЕА 
85,000 10 5/0 Metropolitan Elec. Supply Ord. ......... 5 14 15 14 15 $10 © | April and — — MÀ иг, 
£220,000 | Stock 4x no per Gent. Deb. Btock First 111 114 111 114 3 15 11 | June and December... $e ея 
£125,000 | Stock 347 Cont. Mort. Deb. PIE et PM 96 98 93 98 811 6 ә " 5% 
%% ^io | e | Notting Hi bom pl e n 
10,000 5 5/0 Oxford REleotrio Ordinary ITPITITITI 00 000008000000 0000005000 t б 3 16 11 956 ene 000 
300,000 1 8X Rand Bleotric *00000-00000.202000090000*00000-*98 00 500000000000. 800 ( | Р нң 14 1 10 13 4 — [Ir] ovo 
£135,000 5% River Plate El. Lt. & TPotn Tid., 5 lst Mor.Deb...| 75 85 75 85 618 0 | January and July... ese - 
15,000 $10 | $2 Royal Kleotrio Compan of Montreal Shares .. | 165 185 165 1*6 4 6 6 April ana Octobet.....|  ... in 
3115, 500 100 43% per Oent. Ist Mo Debentures | 101 107 104 107 441 il a n 
40,000 5 9/8 | Bt. Jud E: and Pall Mall Eleote o Ordinary . . d. 1 15 14 15 416 8 | February and August 14 17. 
112000 : 3/6 8 ая рос сез к oe 1 6000 seene-see 60 46% FI 2 : 2 8 17 8 se 27 ed 0 
eon m t ar ets ec о а Ordinary 00006 ooo eee [II] ооб 
250,00С Btock eee Do. 4% Debentures eevee act ШЕ *90500»»a000c0000€ 85 95 85 95 á 4 8 « coe 00 
65,000 5 ... | South London Electric Supply Ordinary (tally paid; 11 4 8 4 ЕА — " m 
79,900 8 8/0 | Westminster Electric Supply Ordinary .............| 1 13$ 12} 5 6 0 | Marchand September 13 sii 
. ELECTRIC MANUFACTURING &o. COMPANIES. 
70,000 1 rad. | Alliance Electrical Co. 6% Cum. Pref... "EE 1 1 1 1} 400 ae se 5. 
110,000 1 ?£d. | Aron ilectricity Meter 6 per Oent. Oam. Pref, . і i 617 2 | Marchand september — oe 
85,000 1 aes British Eleotrio Works Co. I. 6 өөө n - iei 
50,000 1 eee Do. b Oent. Cumulative 000000 • à 14 * tê .06 eee eee ove 
850,000 100 Z Do. t 1 реи (LI EKESTI IXTI T «© 97 9) 9 9) 4 4 3 eee 00 eee 
40,000 5 15 British Insulated W rdinary . . . % 4 e X 1} 12 11 12 4 0 0 s á i 
40,000 5 8/0 Do. брег Cent. Preference .......„...........„... b 6 $ 6 416 0 a aa НЕ 
100,000 5 1/6} | British Westinghouse 62 Preferenoe .....« ы... 4 8 de са - s 
90, 2 1/23 Brash Electrical Engineerin 0000 © 00290006 «90009-20000 - 1 1 1 1 4 5 í September 000000000 төзер, 2 eee 
90, 3 123 Do. s per Cent. Pref. Non-O um. . 2 2 2 21 Б 6 8 " 2} b 
125, Stock Do. 4 Cent. Perpetual Deb. Btook азаб 109 114 109 11% 8 19 10 aad August ss "^ 
£108,710 | Stock 44% |* Do. ind Debenture Stock (red.) ...... . 101 103 100 103 47 5 June and Deoember..| 10! ies 
39,000 5 10/0 | Callender’s Cable Construction Ord. . | 18 14 18 14 5 7 2 ü 13} ies 
20,000 5 216 ро: Б per Cent. Cumulative Preference _. 51 52 5} r? 4 611 idi а 
£90,000 | ftook _ KX N per Cent. 1st Mortgage Deb. (rei.) .. 110 114 110 114 8 18 11 November бе vis 
«300,000 1 0 og er Alkali Co. (fally paid) .. 006 %% 1 1} 1 1} 6 8 0 000 ee aoe 
6150.000 | Stock | -9/0 4} per Cent. First Mort. Dab. (red. ..xd| 99 103 97 1^0 410 0 ase 290 = 
60,000 1 0/93 Ohadburn's Bhip Tel ph Ordinary 200088 оов008 500 2 1 1 7 0 0 March "99.090090 099000009 e eee 690 
60,000 1 0/71 Ро. per Cent. amalative P 2 6000 е | là ld 6 6 8 eee eee eve 
$2,098 8 oi Orompton aud Oo. (Nos. 1 to 33 ,098) 6 %% OTOH 00000 о 0. о 3 4} 3 4} 5 b 10 January and July. Фе [LII] 
4100, 000 100 5 Do. брег Cent. First Mo Deb. (red.). 92 102 99 103 413 0 ө а ee n 
-60, - | % | Davis and Timmins 6 per Cent. Oum. Pref........... i 1{ i 1 5 6 8 A di ius 
mu 5 19 mE n and A8 paid United (** A” Shares) (ei pets ).. XN 44 A 4 : is : February and August е а 
э 2 0. p . 99 »9 eee ose 
Stock 153 Do: Tor Oen Mortgage Bed. Stock rei.) 9t 93 91 93 4 6 0 | Juneand December... e" vis 
8100,00 Stock a Do. 57 frid Deb.Standing Prov.Certs (70° pa) 43 53 68 73 ЕР EN к m 
| 36, — 5 6/0 Edmundson's Electric Corporation Ord. (fully pa).. 4} 5 43 5 6 0 0 | Half-yearly .............-. 11 ie 
£75,CCO| Stock 43% Do. z per Cent. Firat Mort. Deb. (red.) 9» 102 99 103 48 3 - 8 ТА 
112,10 2 1,23 Hectrio 3 (Limited) ee Kd 2 3} 3 st 5 6 8 January and July... «а - 
25,000 2 2/90 Do. 7 per Cent. Cumulative sference .... РА 8 34 23 463 J ER MNA AS s 
£182,500 | Stock 4X Do.  4perCent. let Mort Deb. (red.)...... 102 103 102 105 | 816 3 January and July. ise on 
30,000; . 5 11/0 Healey в Telegraph Works Ordinary ............. uen 18 14 18 14 615 9 February and August 13j one 
80, 000 85 1/6 4} per t. Preference ... 53 61 .& 6 83 16 3 "m "m "e" - 
450,000 Stock 4X Do; per Cent. Mo Deb.Stock (red.) .. .. 110 114 10 114 3 18 11 „ " — — 
50,000 10 5/0 India Rubber, G Gutta Percha, &c,, Works 21 22 21 232 4 10 11 213 21) 
4300, 000 100 4% Do. 4 per Cent. lst Mortgage Deb. (red.) ss] 100 104 101 10 8 17 10 March and September Me. od OW 
7,350 12 13/0 | Telegraph Construction and Жозе ЕР .x4| 35 8) 35 3) 412 4 | March end July ........ и m 
&150,000 | 100 4% Do. L por Cent. Debenture Bonds, 1909 -[ 101 — 101 10 10 $1610 | January and July ./ — 
20,0000 5 9 Do. Manunetursg О ——. 19 11 10 11 5 9 1 PER iis 26 
20,000 5 2/6 Do. Cent. Cumulative Preferences. 5 К 5} 51 4 61t өе КЕ ev 
50,000 5 7/0 | Willans Eid binson Ordinary ........ С ИИА 10 11 10$ lig b 4 4 | April and October...... 10j T 
-30,000 5 8/0 Do. брег Cent. Oumuiative Preference ....... 6 7 6$ 7 459 70 20 © 2 
£100,000} Stock 43% Do, per Cent. lst Mortgage Debentures ..| 106 107 100 197 4 0 4 | May and November ... oe eee 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15,000 10 10/0 | Blackpool and Fleetwood Tramways ................„.| 174 18} 17 18 4 8 11 - T" ы 
8167,900 100 5% | Brisbane Tramway 5 ре Cent. Debentures..... . . 103 105 103 103 41 1 ә d us 
50,000 10 8% | Bristol Таста and Carriage ү ГЫ „ә b 22 23 23 23 з 310 February end August 890 ө” 
26, 00 10 4% Do. CumulativePreference(fally pd) 10$ 10i lo  10j 315 4 sis ii 
£100,000} Stock 4% Do. 4 per Oent. Debentures ...................../ LIS 120 118 1% 3 6 1 Fe and August in — 
12,000 10 5/0 | British Columbia Electrio Railway 5Y Pref. .. 10) 102 10) 10] 413 0 , May November ... m ә» 
-80,000 10 1t/0: | British Elec. Trao Ord. (Nos. 1 to 80 00 2e ade | 14 16 14 15 400 — 143 Du 
15,000 10 8/71 Do. (Nos. 60,001 to 75,000) ... ....„.................. 14 15 14 15 TA soe ses K ene 
50,000 10 6/0 Do. $% Cum. Pref. . NEUE NAE 13 12 13 412 4 | February and August 122 12 
, Stock 5% Do. 5 per Cent. Perpetual ‘Debentures — 123 12) 123 133 404 - 125 ase 
0008 Stock ene Do: rs: 55 tr 8 ag s сасе ] 131 "s 125, ; -— i өөө - eee 
9 ` 5 2/8 * Buenos A у, 5 Belgr ano s * am. T Seeaesg ee 4 5 4 17 eee eee [I1] 
-27,500 * 5 * еве an Do. „ % %% % % „ „ „ „ 6 „%% %% „%% „%% % „%% „„ „“ 0008 эе согеве з ТТА eee 4 1 4 4$ eee eee eee eee 
£320,000 | Stock 5% Do. 6 bor Cont. Debentures . .. . ...... 108 105 lo3 108 415 0 КЕҢ 105 e 
£120,000 | Stock 13/9 Do. 52 2ad Deb. Svk Prov. Corts (all pi). 98 9) 908 99 510 We Ж hi 
206,297 * 10 8/0 Central Londor Ordina [ITTIYIIITI eee PP еб оо0006 . 00000 9 9} 8) 10 3 0 0 June and December ITI 19 813 
£855,000 | Stock 13% | City and South London Railway Gon. Ordinary. 67 60 58 59 2 6 7 | February and August 63 | 57 
37,500 10 1/5,1 o. Nos. 22,601 to 60, 000 6 7 8 7 320 » 50 228 re US 
£150,000 | Stock 5% Do. per Cent. Perpetual Preference lt) 140 145 140 145 з 9 о 7 " 80 bes 
£200,000} Stock b Do. (896)......... . . 133 137 133 137 813 8 oes Mh ies 
&И1,315| Stock 4% Do. 4 per Cent. ‘Perpetaal Debentare . өөө.» 120 12i 120 135 3 4 5 | May and November... К see 
20,000 10 8\7 {Im TRA Ordinary „22...00 vaicev vov uo s 22 23 22 23 368 snd Beptember $3 22 
10,000 10 6% t о, 6 рег Cent. Prefer moe 6 %%,,,,˖ꝗj 00 ооо 000 ee ee 143 15} 143 ] 8 17 6 »9 её? eee 
£300,000 | Stock 44% |t Do. 4 per Cent. Debenture .... — o| 113 119 113 115 81711 | January and. July...... ne МУ 
96, 000 е 1 0 Isle of Man Tram. and Eleo. Power Ord. see 000200000 260 10 i ч 4) 0 0 March aod October eee oon [T t 
70,000 1 0/71 Do. 6 per Cont. Prof... 000 05900«05 ts va 43 0 0 T ГТ i "T 
2 10 из 1 x Ошон. L & Troni [74 Pref, ... 0 мі 19 & " Ы 1 в Дк rie -— iis өө 
, verpoo er a way ary T—À esecegs g 1 10 ugust eee eee 
10,000} - 10 5% Do. б per Cent. Preference .. .. .. 13 137 | Ast 13 814 1 | x ш » 
5125,000 | Stock 4% Do 4 Cent. Debontare ................... ee 1 1 105 8 16 3 | January and . Jaly...... ies e 
24,000 b kis New зета Traction Ordinary . . . . . ^. «o e see eee 8 8 3 ote өө S - 
50,000 5 6/e Do. 6 per Cent. Cumulative Preference ...... 4 5 4 5 5 14 3 | Мау ..............2....... T ves 
4,000 10 sus Oldham, Ashton and Hyde Elec. Tramway Ord.......| 16 18 16 18 n February and wa a 
4,000 10 6/0 Do 5 per Cent. Preference . . . . . e enl | 10 10 101 413 0 " РА is sa 
18,334 10 [Il] Potteries Electric Traction 000 000000000000: 020060 ll 1 11 134 ses eee eve 
20,000 10 5/0 Do. p per Cent. Cumulative — 10 11 10 11 410 10 | February aud ed is M 
@540,000 8% Waterloo an Ону Ordinary *90»000090:000900*00600009000 aD ооо ы. =. 93 93 8 3 6 June end December [TT ase 
еш Ше тн ша security, allowance for accrued interest, but not for red m tion 
{ The London Steck Pachange Committee refuses Yo чон ote these, 
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NOTES. 
— Ó M ——— 


Тнк chief electrical events probably of the past almost 
uneventful week have been the severe thunderstorms. 
With these there has been the usual crop of stories of 
the vagaries of globular lightning. Globe lightning is 
& form of atmospheric discharge which has never yet been 
fully explained, partly, no doubt, on account of its rarity, 
and also on account of the difficulty of producing it 
experimentally, Max TokrLER, who is undoubtedly the 
highest living authority on atmospheric discharges, deals 
with the matter fully in the course of a lengthy work 
on continuous discharges in air, briefly referred to in 
Mr. Fournier D'AÁrse's notes in another column of this 
issue. He points out the analogy between globular 
lightning and certain forms of the brush arc discharge" 
discovered by him. Briefly, his view is this: An ordinary 
lightning flash leaves behind it a track of comparatively 
highly conducting air. A continuous and slow discharge 
passes along that track for some time after the flash. 
Occasionally, a place occurs in the track where there is a high 
resistance, and when the quantity discharged is adequate, 
this place glows, and continues to glow while the slow dis- 


charge proceeds. 
— — 


Tais luminous place is the ‘globe lightning," which, 
as we know, is usually described as upright and elongated. 
Its apparently free motion along the ground is due to 
the facility with which the foot of the track travels along 
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the ground with the wind or with any change in the 
electrostatic forces. That it should approach conductors and 
“strike” human beings is quite natural. That it is some- 
times described as finally “exploding ” is probably due to 
tho fast that the phanomanon is destroyed by a final ordinary 
flash with its accompanying thunder. The current in the 
globe is probably not great. Prof. TorpLer arrives at some 
idea of it by comparing its duration with that of an ordinary 
flash, which, as we know, discharges some 60 coulombs to 
100 coulombs of electricity. Considering that the globe lasts 
from 5 seconds to 80 seconds, we should expect a current of 
2 amperes to 20 amperes. Comparing its size and luminosity 
with the brush arc, the current would come out as about 
15 amperes. But the author points out that even with only 
0-01 ampere a faintly luminous mass of the size of “ a child's 
head " can be maintained. 


WE referred recently to a Paper read by Dr. M. I. Purin, 
describing experiments he had carried out on an artificial 
cable, in which, besides adding capacity to secure a true 
imitation of a submarine line, he had tried the effect of the 
distributed inductance prescribed by Mr. О. HzavisiDE. 
Mr. Heavistpz has, one would think, already discussed 
sufficiently the mathematics of this particular subject, but 
Dr. Purin has not been satisfied to take these conclusions as 
he finds them, and has devoted a mathematical investigation 
(part of which we have been compelled to omit from the 
abstract of his Paper in another column of this issue) to 
determine what is the theoretical maximum distance apart at 
which inductance coils may be inserted in the cable to obtain 
the desired effect of distributed inductance. He obtains the 
result that there should be several coils in a half wave-length, 
a conclusion which we think must be fairly obvious to those 
who have followed Mr. HzavisrpE's writings on the subject. 
Moreover, as one of the factors from which this wave-length 
has to be calculated cannot be predetermined with extreme 
accuracy—we refer to the inductance of the cable—it follows 
that the number of coils per mile will always have to be 
determined more or less by experiment. 

— 

WE must of course accept Dr. Purix's assurance that due 
precautions have been taken to ensure correct conditions in 
the experiment with which he tested his conclusions, although 
we think he would have been wiser had his apparatus not been 
made so compact. However, he has no doubt taken the precau- 
tion of testing that there is no transformer effect analagous to 
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that in the Langdon-Davies phonophore, by trying if telephonic 
transmission can take place by means of the coils when each 
half of the circuit is interrupted in the middle. If, then, 
Dr. Pupin’s apparatus can be considered identical in its 
electrical properties with a submarine cable he is to be greatly 
congratulated on his work, as he will then have demonstrated 
that better speaking can be obtained on an inductive line 250 
miles long than on а non-inductive one of less than half the 
length, and we trust that he will find an opportunity to 
perform a similar experiment upon an actual long-distance 


telephone cable. 
— — —.ñ.—-.ĩ 


University of Glasgow. The session opens on October 18th. 
Prospectuses, &c., can be obtained from the assistant clerk. 


University College (London).— The 1900-01 session begins 
on October 2nd. Prospectuses may be obtained ftom the 
secretary (Mr. J. M. Horsburg). 


Taunton Electricity Works.— The new machinery at the 
Taunton Corporation electricity works will be formally set in 
motion by the Mayoress on the 15th inst. 

Glasgow and West of Scotland Technical College.— The 
next session opens on September 25th. Some particulars of 
ihe courses of instruction are given on another page. 


University of Birmingham.—The session 1900-1901 com- 
mences on Oct. 2. Some particulars of the course of instruction 
in engineering are given in our advertisement columns, and a 
detailed syllabus will be forwarded on application to the 
secretary. | 

The Paris-Berlin Telephone.—The telephone service between 
Paris, Frankfort, and Berlin was opened to the public on 
Monday last. The charge for the use of the line for 3 minutes 
between Frankfort and Paris is 4fr., and between Paris and 
Berlin 6fr. 

Parliamentary Naval Boiler Committee—Among the 
members of the recently-appointed Committee to inquire into 
the merits of the boilers in Her Majesty’s Navy we notice the 
name of Prof. A. B. W. Kennedy. The Committee will be 
empowered to report, among other matters, as to the suitability 
of the Babcock & Wilcox and the Niclausse types of boilers. 


Cable Interruptions :— Date of Interru ption. 
Latakia—Cyprus OOO eat cote ee OO 0 cre Ome 00 о 0-0 ооо Er „„ „„. June 21, 1899 
Cayenne—Pinhieros .................................... Oct. 11, 1899 
, Jan. 3, 1900 

n peada T Feb. 20, 1900 
Pará—Maranham  ........ VVV Mar. 2, 1900 
MÓle-St. Nicolas— Cap Haitien q Mar. 7, 1900 


Institution of Electrical Engineers — Students' Grants. — The 
Council has awarded the promised grant of 45 towards the 
expenses of a visit to the Faris Exhibition, announced in a 
previous issue of this journal (see The Hlectrician, July 20, 
p. 469), to each of the following students of the Insti- 
tution :—J. F. Avila, A. Buckney, F. H. Clough, R. Fisher, 
A. J. L. Hurst, J. T. Urwin, T. L. James, F. K. Jewson, 
L. R, Lester, C. N. Nettley, R. L. Pearson, M. Solomon, 
C. T. Stephenson, H. J. Thomson, W. A. Toppin, A. J. Tracey, 
S. A. Tunbridge, G. E. Turnbull, J. H. West, and 
F. P. Whitaker. 


Personal—The Government of India has sent Prof. J. 
Chunder Bose, of Calcutta University, as delegate to the 
International Congress of Physicists, at the Paris Exhibition, 
and to the meeting of the British Association at Bradford. 
Prof. Bose is now in Paris. ——We learn that Prof. S. H. Short 
has been appointed by the Commissioner-General of the 
Paris Exhibition an official delegate of the United States to 
ihe International Congress of Electricians at Paris on the 
18th inst. It will be remembered that Prof. Short served on 
the International Congress of Electricians at Chicago in 1898, 
as a member of the Advisory Board. He was also a member 
of the International Congress at Philadelphia in 1884. 

Proposed Duty on Raw Copper in Germany.—According to 
ihe Elektrotechnischer Anzeiger & number of German copper 
producers are agitating for a duty of 6 per cent. to be imposed 
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on raw copper. Our contemporary does not favour this 
imposition, stating that not a quarter of the copper required 
in Germany is produced from German raw copper. It adds 
that German copper is used only tor the older branches of the 
industry, such as the manufacture of brass pipes, &oc., not 
being as suitable for electrical purposes аз American copper, 
which, it states, is used exclusively in the German electrical 
industry. The following are among the figures given: In 1899 
23,460 tons of copper were produced in Germany, and about 
103,000 tons were used. Of this between 30,000 tons and 
35,000 tons are estimated as having been required for electro- 
technical purposes. German cable makers would be severely 
handicapped in their competition with foreign firms if the 
proposed duty is imposed. 

Recent Thunderstorms.—Considerable damage to property 
has resulted from the recent thunderstorm; throughout the 
country. On Sunday evening a severe storm swept over 
Derbyshire, and at Alfreton the schoolmaster's house was 
struck, portions of the roof being stripped off, the gas pipes 
being broken and the gas ignited, and three fire-places being 
blown out. No one was injured, however. At Boston, 
Lincolnshire, the same evening, St. Botolph’s Church, better 
known as “ Boston Stump,” was struck by lightning, the 
discharge striking the high tower formerly used as a light- 
house. A heavy mass of stonework was dislodged and fell 
through the roof of the church, just missing the font. The 
Dead March in “Saul” was being played at the time in 
memory of the late Duke of Coburg, and had it not been for 
this the congregation would have been dispersing, and 
considerable loss of life must have ensued. Fortunately no 
one was injured. 


The Utilisation of Blast Furnace Gases.—In a Consular 
report on the trade of Frankfort-on-the-Main, reference 1з 
made to the extending employment of blast furnace gases in 
Germany in gas engines for the generation of electrical 
energy. It is stated that gas engines on the Deutz system, 
built for this purpose, have been most successfully used in 
the large ironworks at Hoerde, and at the Friedenshütte, 
in Upper Silesia, as well as more recently in Oberhausen, 
Diidelingen, Vélkingen, Donnersmarck, Seraing, the Rhenish 
steel-works at Ruhrort, and in other places. It is stated 
that at full load this gas engine uses only 2-6 cubic metres of 
the gas per B. n. p., and at one-third load 9:5 cubic metres, 
and that there is no unusual wear and tear in the working 
parts. Some of the works already mentioned are putting in 
additional gas engines on the same system, and the Kombach 
works in Loraine, in which are seven large blast furnaces, 13 
about to erect two 600 н.р. four-cylinder gas engines for blast 
furnace gases. 

Summer Meeting of the Institution of Junior Engineers. 
— Тһе following programme has been arranged for the summe 
meeting of this Institution at Newcastle-on-Tyne. The meet- 
ing commences on Monday, the 18th inst., with a reception 
at the Town Hall by the mayor, followed by a visit to 
Messrs. Swan and Hunter's works, and the works of the 
Newcastle-on-Tyne Electric Supply Co. On Tuesday the 
Institution will visit Messrs. Sir W. G. Armstrong, Whit- 
worth & Co's. works at Elswick, also the engineering depart 
ment of the Durham College of Science and the works of the 
Newcastle and District Electric Lighting Co. On Wednesday 
there will be a river trip to view the Tyne Improvement 
Commissioners works, and on Thursday an excursion te 
Sunderland to see the works of the River Wear Commission. 
The meeting concludes on Friday, the 17th inst., with visits 
to the works of the United Alkali Co., and the preliminary 
works of the Corporation electric tramways, while 10 the 
evening a dinner will be given at the County Hotel, the 
president, the Hon. C. A. Parsons, F.R.S., in the chair. 


Visit of the American Institute of Electrical Engineers.—Ün 
page 469 of our issue for July 20 we gave some particulars 
the visit of the American Institute of Electrical Engineers 
The following further particulars of the programme have been 
supplied us by the Secretary of the Institution of Electrica 
Engineers, who are entertaining these American visitors: 
The river party next Sunday will be given at Henley, elecizie 
launches taking a short run (probably to Shiplake and b 
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before the lunch, which will be at the ** Red Lion”; after lunch 
ihe party will proceed to Boulters Lock by launch, and will 
return to town by train from Maidenhead. The dinner on 
the 13th inst. will be at 7 for 7:30 p.m. at the Princes’ 
Restaurant, Piccadilly. During the morning of the same 
day visits will be made to the laboratories of the 
Board of Trade, or (alternatively) to the telegraph department 
of the General Post Office, and in the afternoon to the Central 
London Railway, and to the Davies-street station of the West- 
minster Electric Supply Corporation. On August 14 the 
party will visit the School of Military Engineering and the 
Royal Dockyard at Chatham, and will partake of the hospi- 
tality of the Royal Engineers’ mess at lunch. The members 
of the party have been most kindly invited to a reception by 
Lady Fraser in the afternoon. 


Connecting up Accumulator Plates.—Dr. O. Schmidt, in a 
long article on this subject in No. 12 of the Centralblatt für 
Accumulatoren und Elementenkunde, states that the only rational 
method of effecting this at the present time is by autogenous 
soldering, and that in accumulator works the oxygen and 
hydrogen gas required for the process are best produced 
electrolytically. Small gasometers should be employed to 
equalise the pressure and for storing the gases when they are 
produced more rapidly than they are required for soldering 
purposes. In the Tudor works such a system is employed, 
and by the arrangement of the apparatus it is quite impossible 
for the gases to mix until they meet in the blow-pipe flame, 
and the blow-pipe is so constructed that the proportion of 
each of the gases passing into the flame can be regulated. 
The advantage of this is that an economy in the consumption 
of oxygen, which is the more expensive gas, can be effected, 
for, as Dr. Schmidt points out, one-fifth part by volume of 
atmospheric air is oxygen, and therefore it is not necessary to 
supply the theoretical proportion of this gas to the flame. 
The quantity of gas consumed per hour by the blow-pipe in 
the works amounts on an average to 100 litres of hydrogen 
and 88 litres of oxygen. Where soldering has to be effected 
outside the works portable steel bottles are used for the 
conveyance of the gases, which are compressed into them 
under a pressure of from 120 atmospheres to 150 atmospheres. 
A description is given of taps for regulating the pressure of 
the gas on its release from the bottles, and also for the 
management of the blow-pipe flame. 


Farthing Distribution Networks.—At the recent meeting of 
the National Electric Light Association, a report by a com- 
mittee appointed to consider the question of grounded 
circuits’’ was read. The report was signed by Messrs. W. 
Brophy and J. I. Ayer, the late Lieut. S. Dana Greene having 
been the third member. ‘‘ Some very eminent professors, 
nearly all fire insurance offices and inspectors, and some 
prominent workers in the electrical field ” in America, argued 
against the practice of earthing the middle wire, characterising 
it as extremely dangerous. Others, less prominent perhaps, 


says the report, but having more practical experience with 


the actual operation of three-wire systems, took the opposite 
view. Although nearly all fire insurance boards issued their 
edict against earthing the middle wire, this custom has become 
almost universal in America, experience having shown that it 
has not increased the fire hazard or losses by fire, but perhaps 
decreased them. The committee, therefore, recommends 
earthing the middle wire, being of the opinion that as long 
as high-grade insulation is maintained in house wiring, little 
danger need be apprehended. The committee also reports on 
the question of earthing one side of secondary circuits in 
transformer systems. Some deaths and fires have occurred 
from the passage of the primary current into the secondary 
circuits, and in each case which the committee have investi- 
gated no evidence of the leakage had been previously given 
by an increase of the candle-power of the lamps or otherwise. 
The report continues:— 

Various plans have been proposed and devices tried to prevent 
accidents from this cause, the most effective step being the improve- 
ment of the insulation of the transformer, The “grounding of 
the outer case,” connecting the middle of the secondary coil to 
“ground,” and a “grounded” magnetic shield have all been tried 


to some extent and with varying degrees of success. Where trans- 
formers are placed in manholes and connected to underground lead- 


covered cables the case can be securely grounded to the lead covering of 
such conductors ; but when they are placed on poles, structures, roofs, and 
walls of houses, it is very difficult, if not impossible, to connect either coils 
or case to a good and secure “ground.” Could this end be gained the 
liability of breaking the grouud wire would be very great, and when broken 
such wires would be a source of danger. No magnetic electric device for 
automatically grounding the secondary in case the high-potential current 
passes over the same known tw your committee has thus far proved 
reliable. That type that is constantly in circuit, owing to its almost 
constant consumption of energy, is objectionable, while those that depend 
on a sudden increase of voltage are unreliable. . 

lt concludes with the expression of opinion that, although 
permanent grounding ” of one side of secondary circuits 
is not an absolute preventative of accidents to peraon and 
property, yet the committee firmly believes it to be a step 


in the right direction. 


Electrical Power Transmission in Workshops.—An interesting 
report on the relative advantages of electric and shafting 
driving in workshops was presented by a committee of the 
Master Mechanics’ Association at a recent convention at 
Saratoga. The report entera into details of the various 
advantages and disadvantages of methods of driving, and 
finishes up with the following Conclusions ” :— 

1. In a small shop, consisting of practically one building, having an 
equipment of small tools for light work only, electric transmission will not 
be found a paying investment. In such a shop, however, an electric 
lighting dynamo will be a convenience, and may be utilised to run a few · 
labour-saving electric tools, such as a cylinder-boring outfit, à turn-table 
motor, &c. 

2. In an extensive railway shop plant the installation of a central power 

station and electric transmission will always be found advisable, as it will 
not only result in the most economical system in respect to operation, but 
will make possible far more important shop economies, namely, an increase 
in quantity and quality of output and a reduction in cost of handling 
the same. 
In the course of the report an interesting table is given, 
prepared from tests made of the power required to drive 
typical railway shop tools both for iron and wood working. 
The greater number of these figures are taken from tests at 
the Baldwin locomotive works and the Pennsylvania Railroad 
Co.’s works. It is also stated that, as a rough guide in laying 
down power plants in workshops, the horse-power of the 
generating station per man for railway shops averages about 0'4, 
The following is the table referred to :— 


` Horse-power required. 


Tool. Nature of work. | 
L à 
Empty toad load. cutters 
Wheel centre! ............ 44 | 79 2 
70in. wheel lathe ...... ó2in. wheel centre?...... 47| 58 2 
| 56in. wheel centre . . 15 |52,62, 2 
Horizontal lathe ......... 56in. wheel centres 43 | 71 1 
Large d'bl. frame planer Two frames? ...... ..... .110 |... [21:6 2 
Slotter, l8in. stroke .. Frames? ........ .......—- 23 | 50 1103 1 
Slotter, 12in. stroke .. Wrought iron, Ein. thick 1:5 | 21 | 65 | 1 
: + | 84|42|74 1 
ó6in. planer ............... Erne b 24 | .. 113 9 
Í lin. drill, wrought iron; 0:97| 1:94| 2:9 1 
Drill press ............... 1zin. drill, wrought iron 097| 1:92| 2:2 1 
| 2łin. drill, wrought iron 097| 1:94 285) 1 
Boiler-plate shears ..... Trin. plate steel ees] $5 | 60 190 1 
Boiler-plate rolls ...... Hin, 5 „ 45 |144 198 
Jib crane, 10 ton, ‘Lifting 10 tons | 12 15:0 
10 H.P. motor Lifting 7 tons. | 12 11:0 
dib orane; O one уар 6 КОНЕ idees | 12 116 
Travelling crane, 5-ton Lifting & carrying 4 tons 11 19:3 
Ешрїфў............... е... | 54 ia 
Planer. 18 705) эзан ааа а a 7-4 
2 tools ecce ris | _ 114-0 
EPT 150 =p 
6 plan ers | ак . 120:0 
Shafting ...... x 4 milling machines T . |26°0 
2 1а{һев..................... | А . 1300 
1 buff wheel... . 134-0 
Planer & siding machine біп, oak flooring | 80 . 1520 
2Ain. planer 12in. yellow pine® ...... 20-5 11:0 . 
Moulding machine ...... 6hin. yellow pine carlin?, 1:5 8:5 
Daniel 30in. head planer Oak tender end sill? .. 37 8:8 
3-spindle boring mill . . Oak, 2ір. bitte............ | 05 2'5 
Large tenoning machine Oak end sills? ............ ^ 30 TO 
Circ. rip saw, 28in с. Oak, 9łin. by Jin. сиё... 1:5 20:0 
Band saw blade, làin. . . І 
wide...... e J Oak, 12in. thick . . . . . 15 60 
1 Light cut. *4in. deep cut. Heavy cut. Top and sides planed. 


5 Top only. $ Four sides. Cut,yin.off top. 8 Sin. by біп, by 10in. cut, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FounNrzR p'Arsz.] 

Continuous Discharges tn Air.—When a battery of cells 
is used as a source of electric energy, the constant element 
in the circuit is the E.M.F., while the current depends upon a 
variety of external conditions. The case is reversed on using 
an influence machine driven at a constant speed, for then the 
mean current is the constant element, while the E.M.F. 
is а dependent variable, This fact has been utilised by 
M. Toepler for investigating the continuous discharge in air 
at atmospheric pressure as dependent upon the current. This 
continuous discharge may appear in four different forms— 
viz., glow, brush, brush arc, and flame arc. All ot these may 
appear both at the positive and negative electrodes, but to 
simplify matters the author takes care nearly to suppress the 
effeets at one electrode by covering it with a flat bad conductor 
such as a slate. Не is thus enabled to study the effects at the 
two electrodes independently. Asa general rule an increase 
in the current strength brings about a transition from the 
glow to the brush, and finally to the brush are. But this 
transition is not continuous unless the capacity in the circuit 
is negligible. Otherwise the three continuous stages are 
separated by stages of discontinuous spark discharge, and as 
the capacity increases the discontinuous stages encroach until 
the brush arc is almost entirely eliminated. Finally, the 
author deals at length with two forms of natural continuous 
discharge—viz., St. Elmo’s fire and globular lightning. 

| [М. ToEPLER, Ann. der Physik, No. 7, 1900.) 


Electrostatic Lines of Force.—In designing an instrument 
for plotting electric lines of force, analogous to the magnetic 
needle, the difficulties are encountered that the forces are small 
and the charge is not permanent. F. J. Rogers has, however, 
designed two kinds of ‘electrostatic needles which answer 
very well. The first consists of an aluminium needle bearing 
at its ends two gilt pithballs. The needle is perforated in the 
centre and mounted on a horizontal pin stuck into an ebonite 
rod. With this simple contrivance it can be shown to the 
student that the lineg of force are normal to the surface of a 
charged conductor, and not normal to the surface of an 
ebonite rod, and that in the case of two oppositely charged 
conductors placed near each other the lines of force igsue from 
one conductor, curve over, and end on the other. The second 
form of needle is even more useful. It consists of a little 
ebonite rod in place of an aluminium needle, and the pithballs 
are charged positively and negatively respectively. Thus we 
have a complete analogue of the magnetic needle. If the 
neutralising rod of a Voss machine is removed while the 
machine is running, the inductors change the sign of their 
charge every few seconds. This change of sign is promptly 
indicated by the electrostatic needle described. 

| (Е. J. Rocers, Phys. Review, July, 1900.] 


Continuously- Adjustable Condenser.—L. J. Briggs has de- 
signed an adjustable condenser on a modern plan. It is of 
the mica type, but the usual tinfoil is replaced by slightly 
curved elastic brass sheets. The effect of this is that the 
condenser tends to expand, and has to be kept pressed down 
by a screw press. The process of screwing down and thus 
flattening the sheets is to increase the capacity of the con- 
denser, and when they are quite flat the capacity in one such 
instrument is four times the original capacity. The curvature 
given to the sheet brass by the manufacturer in rolling it for 
shipment is found to answer very well. The range of capacity 
may be greatly increased by dividing the condenser into three 
or four sections, so arranged as to permit their being thrown 
in multiple by a suitable switch. Ву dividing the condenser 
into three sections, the first of which contains three-fourths 
of the condenser sheets, the second three-fourths of the 
. remainder, and the third section the remainder of the sheets, 
the range of capacity can be increased 16 times, or the 
minimum capacity obtainable will be one-sixty-fourth of the 
maximum. The adjustment will, moreover, be perfectly con- 
tinuous throughout this range. On account of the double 
dielectric used (mica and air or oil) the change of capacity is 
most rapid when the plates are nearly flat. 

[L. J. Bricos, Phys. Revier, July, 1900.] 


Uranium Rays.—H. Becquerel has not yet succeeded in 
obtaining “inactive” uranium. When uranium chloride is 
mixed with barium chloride, and the barium is precipitated 
as sulphate, the latter takes down with it the greater part of 
the radio-activity of the uranium. The question remains as 
to whether a further application of the same process would 
eventually result in the uranium being made entirely inactive. 
Becquerel has therefore applied the same process 18 times 
over to the same specimen. He found that the barium 
sulphate precipitated was less and less active, and that corre 
spondingly the loss of activity of the uranium became less 
and less in proportion to its initial activity. Between 
the eighth and twelfth operation the variations in activity 
were sometimes positive and sometimes negative, and could 
possibly be due to the presence of more or less water, as the 
salt is hygroscopic. In the case of the unpurified produet, 
aluminium is more transparent for the rays than glass, but the 
case is reversed in the purified uranium, whose rays obey 
rather the rules of light than those of Röntgen rays in the 
matter of absorption. After the fifteenth operation, another 
decided diminution of activity sets in, bringing it down to 
one-sixth of the original activity. What happens after the 
eighteenth operation is not yet known. 

[Н. BECQUEREL, Comptes Rendus, July 16, 1900.) 


Epect of Temperature upon Maget isn. According to Ewing, 
the magnetising process of magnetic metals may be divided 
into three stages. During the first stage the permeability is 
small, and there is practically no retentiveness. In thesecond 
stage the curve of magnetisation rises rapidly, and the 
permeability is high. In the third stage the permeability 
decreases and the specimen approaches saturation. The effect 
of heat is regarded as making the transition from one stage 
to anotheroccur at lower values of the magnetising force, owing 
to the vibrations set upand the weakening of the inter-molecular 
forces. R. L. Wills has investigated the effect of heat on 
the magnetic properties of certain alloys of iron which st 
the ordinary temperature had been previously found to give 
very different magnetic results when in different physical 
conditions. In wrought iron the permeability increases 
slightly as the temperature is raised to about 500deg. With 
fairly strong fields, such that the third stage of the mag- 
netising process is brought on before any heat is applied, 
there is no appreciable increase in permeability as the 
temperature rises. But in an alloy containing 2:6 per cent. 
of aluminium there is not only no increase, but a decrease as 
the temperature is raised from 360deg. to 489deg. This 
confirms the impression as to the exceptional character of 
the influence of aluminium upon iron. 

(К. L. илз, РАЯ. Mag., July, 1900. 


THE SYDENHAM BOILER EXPLOSION. 


The four photographs on the opposite page give the history 
of the disastrous boiler explosion which wrecked the works 
of the Crystal Palace District Electric Supply Co. on July 25, 
and was briefly referred to in our issue of July 27. In the 
boiler-house were five boilers of the locomotive type and one 
new Hornsby boiler, the locomotive boilers having been put in 
at the time the station was built in 1893. It is one of these 
locomotive boilers that exploded, the crown remaining in 
the boiler-house, and the boiler itself breaking through 
the wall of the engine-room at the roof level, passing 
through the opposite wall of the engine-room and settling 
down in a private garden on the other side. It 38 
premature at present to suggest the cause of the disaster, 
as the Board of Trade inquiry is still to be held. Fig. 11 
from a photograph of the boiler taken after the explosion; it 
is seen that the roof was blown away and that the force of 
the explosion pushed back the adjacent locomotive boiler. 
Fig. 2 shows the two gaps made in the walls of the engine 
room, Fig. 8 is from a photograph of the boiler in its present 
position, and the crown of the boiler that remained in 
boiler house is illustrated in Fig. 4. The photographs were 
taken by Mr. H. Hallier, of High-street, Upper Sydenham. Ås 
can be gathered by a study of these, the works will not be 
in a condition to supply current for some time to come. 
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THE RENO INCLINED ELEVATOR. 


A new attraction has been added at the Crystal Palace 
Sydenham) in the form of an “inclined elevator." This, the 
irectors of the Crystal Palace hope, will entice a greater 
number of people to the gallery of their large building, for it 


| These slats are Sft. Gin. in length (i. e., in the direction perpen- 


dicular to the chain), and are only a few inches in width, 
corresponding of course to the length of a link of the chain. 
They have fastened to them a series of rubber-covered longi- 
tudinal ridges, each being Зір. wide and lin. high, to serve as 
a comfortable footing for the passengers. Beneath each 
wooden slat are attached, oneat each end, small wheels made 


КУГУ 


| 
| 
| 
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Fic. 1.— RENO INCLINED ELEVATOR AT THE PARIS EXHIBITION. 


appears that the exhibition of pictures there is much neglected 
by the public. Elevators of this type have been in operation 
some years in the United States, and in Harrod's stores in 
London & somewhat similar one has long been in use, but the 
‹‹ Reno" elevator exhibited at the Crystal Palace is different 
in some respects from the latter. 
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of a material termed “ Hemacite” which ap to be s 
compound having rubber and several other substances in its 
composition. These rollers travel upon angle-iron ‘tracks 
both on their upward and downward paths, and ensure easy 
and noiseless running. 

The upper sprocket wheel is driven through a belt and spur 


Fig. 2.—ELEVATION OF THE RENO INCLINED ELEVATOR AT THE CRYSTAL PALACE. 


The elevator consists of a moving floor and a hand-rail 
moving at the same speed, inclined at an angle of 25deg. 
with the horizontal. It is carried on a steel framework 
bolted at the top to the girders supporting the gallery, and 
secured in a similar manner below. The moving floor is 
formed of а series of transverse slats or treads attached to an 


gearing by a 9 m.r. electric motor of American manufacture, 
supported on the same framework as the elevator. The speed 
of the motor is 650 revs. per min., which is reduced Ю 
14 revs. per min. for the sprocket wheel, and the inclined 
floor moves at about 90ft. per min. 

А+ the top end of the incline is a cast-iron plate which serves 


endless chain which passes over a sprocket wheel at each end. | as a landing stage, and forming part of this is a sort of com 
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the prongs of which are curved to follow closely the contour of | of making their neutrality respected. The lines should 


the chain of slats as it arrives on the sprocket wheel. These 
prongs are so proportioned that they fit in exactly between the 
longitudinal ridges on the slats already mentioned, and in this 
way the feet of the passengers are moved off smoothly on to 
the landing stage. So perfect is this action that a handker- 
chief or paper dropped on the incline is not carried round 
beyond the top but remains on this comb until it is picked up. 

order to prevent the machine from running back if it 
stops while passengers are on it—for instance, by the motor 
fuse blowing—a ratchet wheel and pawl are fitted to the lower 
sprocket wheel, and another simple pawl rests on the under 
part of the chain at its centre. 

The moving handrail is formed of an endless steel 
chain, covered with a flexible rubber covering, passing over 
sprocket wheels much in the same way as the inclined track 
itself, and moving with the same peripheral velocity. In this 
case, however, it is necessary to provide against the chain 
being pulled out of its course too much by the passengers, and 
this is done by the use of links, the under side of which have 
little cross pieces which slide in groves cut in the fixed 
bannister which this moving hand-rail covers. At the upper 
end the moving rail passes down over its sprocket wheel and 
thus the passenger is obliged to release it. 

We are informed that no less than 10,000 people paid a 
penny to make use of the elevator on Whit Monday, when it 
was opened to the public. 

Although constructed exactly in accordance with the 
American design, the elevator has been made in this country 
by Messrs. G. Aston & Son for the Reno Inclined Elevator 
Syndicate, who are the owners of the British patents. Five 
of the inclined elevators at the Paris Exhibition are also of the 
*€ Reno" construction, and one of these is illustrated in Fig. 1. 
Fig. 2 shows the general arrangement of the elevator at the 
Crystal Palace. 

The following are the makers’ estimates of the borse-power 
required for working an inclined elevator 19ft. high :— 


335 H.P. Elevator free. 

‘36 do. do. carrying up 600 passen r hour. 
2':8 do. do. do. 1,200 s дз 

2:95 do. do. do. 1,500 do. 

5:15 do. do. do. 2,250 do. 


Àn interesting modification of this elevator is one specially 
suitable for docks, &c., in which goods have to be transported 
from one level to another, the difference in level being not, 
however, а fixed quantity. One end only can therefore be 
fixed, and the apparatus consists of а trussed steel framework 
which carries an endless travelling platform. This passes 
around suitable wheels at each end, those at the upper end 
being driven by an electric motor. The machine is mounted 
on swivelled wheels, and can be moved easily to any position 
on the dock or in the warehouse; being on a self-adjusting 
base, it can then be raised to the required position by pulley 
and tackle. Such an elevator, 88ft. in length, weighs about 
45 cwt. This appliance should prove even more useful than 
the fixed pattern. 


FRENCH CABLE PROJECTS. 


The report of the Commission appointed to examine the 
question of the establishment of a system of submarine 
telegraph lines to connect certain French colonies with the 
mother country has been recently published. The document 
is accompanied by а map, a reproduction of which, with 
translation where necessary, is given in the present issue, 
showing the cables which it is proposed to lay. After 
setting out the desirability of the projected connections 
from a French political point of view, and the position 
of other Governments in regard to the subject of submarine 
cables, the following principles are laid down as necessary in 
dealing with the matter: (1) Submarine telegraph lines 
between France and her colonies should, where no absolute 
material impossibility exists, be direct and without landing on 
foreign soil. Such landings, where indispensable, should be 
as few as possible, and should be by preference upon 
the territory of friendly nations deemed the most capable 
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be as numerous as possible, so that dependence need 
not be placed upon the goodwill of a single foreign 
power. Lines in deep water should be preferred on account 
of their relative security. Landing places, which are the 
most vulnerable points of a line, should be as far as possible 
at fortified ports, and preferentially naval bases. (2) Isolated 
cables connecting with a foreign system, which benefits by 
the transit, have little commercial value or political import- 
ance, their working being expensive and the service indifferent. 
Complete and logical systems should be established able to 
tap commerce and meet the competition of rival lines. The 
landing places should be concentrated at as few points аз 
possible, so as to form “telegraphic knots” favourable to 
good working. | 

A summary of the existing communications available is then 
given, with the following résumé as to the submarine tele- 
graph system indispensable to the security of our Colonial 
Empire," that part considered capable of immediate realisa- 
tion being shown in italic. 


| Length j. 
Description of lines. in marine a. 
| miles. 
Mediterranean System—Oran-Tangter ............... | 990 £352,000 
Brest-St. Louis (or Dalur) 2,500 680, 
Atlantic St. Louis-Pernambuco (or Cayenne) | 2,500 400,000 
Syste Aerial line -St. Louis to Kotonou ... | 2,500 40,000 
ystem. | Kotonou-Libreville ...................-- 660 96,000 
St. Louis-Libreville (direct) ......... | 660 189900 
Libreville-Madagascaa n 4,730 1,480, 
Rx MHadagascar- Reunion 455 72,000 
ystem. Reunion-Indo- China 455 1,520,000 
Iudo-Cbinese System Huc-AjꝭB ................. 1,000 220,000 
15,760 | £5,260,000 


From the point of view of length of cable, it may be 
pointed out that cables of 2,500 miles will be slow, even 
with a heavy core, as well as costly; while the section 
from Libreville to Madagascar would form the altogether 
unparalleled span of 4,730 nautical miles. With the largest 
core which could be safely handled, say 650/400, the speed 
on such a section would not be more than about two 
words a minute, and only patriotism run mad could recom- 
mend the laying of a line one-third of the way down the west 
side of Africa, round the Cape of Good Hope, and up past 
Natal to the southern end of Madagascar. To call such a line 
strategic is an abuse of language, seeing that it would pass 
within, perhaps, 100 miles of Cape Town, and would be 
vulnerable throughout its enormous length. 

Then the maintenance of such a cable would certainly be 
excessively costly. A glance at any telegraph map will show 
that the English companies have no lines between Cape Town 
and Durban, round the South of Africa; the fact of the matter 
being that they have always recognised the unsuitability from 
a submarine cable point of view of that stretch of coast, on 
account of the dreaded Agulhas current, which frequently raises 
dangerous seas and causes heavy rollers to break upon the 
shore. This current is known to exist at least 120 miles 
from land, and to lay a submarine line such as the French 
have projected, beyond its influence would considerably 
lengthen an already impracticable cable. 

From a commercial point of view, there would be no traffic 
worth speaking of between the French possessions on the West 
Coast of Africa and Madagascar, while business between 
France and her colonies could not possibly be sufficient to 
support such great lengths of cable as are projected. Indeed, 
if a paying traffic existed, it could not be got through the 
system proposed. It is significant, however, that no attempt 
is made in the report to estimate the traffic which would pass 
over the lines when laid, and with hardly an exception the 
cables would not touch at points where any business of im- 
portance could be expected.. Single lines of cable of great 
length are notoriously unreliable, and in competition with 
triplicated and duplicated routes, with sections of reasonable 
lengths, would have no chance at all of building up a traffic 
which would justify duplication. The fact of the matter is, 
of course, that there are not a sufficient number of inter- 
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mediate points belonging to our neighbours to permit of a 
practicable all-French system of cables being established, and 
that Government pecuniary support of such lines would only 
be a stupid waste of the money of the taxpayers. Neverthe- 
less, as the word “ patriotism " has been invoked, it is by no 
means certain that an attempt will not be made to carry out 
the programme indicated. | 

In considering the capacity for manufacturing telegraph 
cables in France the report points out that the State has no 
facilities for work of this kind on a large scale, and recalls that 
there are two French undertakings for the construction of 
submarine lines: The Société Industrielle des Telephones 
has factories at Bezons and Calais, owns the cable ship 
‘< Arago,” of 3,406 tons (able to carry 1,315 miles of deep sea 
cable), and can manufacture on the average 80 knots per 
diem of heavy cable and 50 knots of deep sea. In віх months 
time it could increase its production to 45 miles of heavy 
cable daily, and would then provide a second ship of 5,000 to 
6,000 tons. The Grammont establishment at Pont-de-Cherui 
and St. Tropez could turn out 15 marine miles of cable per 
day and double its production in three months. 

After considering the question of construction and working 
by ihe State it is pointed out that the Government project 
recommends that the work be carried out by private French 
industry under the direction of the State, and that the work- 
ing of the lines be entrusted to companies to be formed for 
the purpose. This is regarded as only a provisional measure 
to be followed by direct concessions, under State guarantee or 
annual subsidy, so that the Treasury would only have to beara 
diminishing annual charge which might eventually be 
extinguished by the development of the traffic. 

As to the provision of the amount shown above as the 
estimate for carrying out the programme in question it will be 
well to quote the report :— 

** Of this total of 180 million francs (say £5,200,000) the 
Government proposes to expend in 1900-1901 a sum of 
17 millions (£680,000), which does not include the annual 
budget credits to cover the deficit on working and main- 
taining the system. 

„If the sum of about 25 millions (£1,000,000) proposed 
by your Commission be adopted it will require from five 
to six years at least before the Colonies possess the 
means of communication at present lacking. This delay 
would not be unreasonable, and would probably even be 
imposed by the technical necessities of construction. But 
modest as is the sum, relative at least to the enormous 
outlay of England upon its cables, would it not throw 
too great a burden upon our budgets, weighted already by 
the new programme of Colonial military defence, with which 
the cable system has such close relations? The credit of 
17 millions (£680,000) proposed by the Government does not 
appear, one observes with surprise, in the Budget project 
for 1901. This is certainly an omission which is not of 
happy augury for the prompt completion of the cables, if the 
State Budget alone is to bear the charge.“ 

After pointing out that the management of the French 
cable companies has not inspired public confidence, the 
Commission remarks that whether it is possible to institute 
а better state of things either in regard to existing 
companies, under fresh guarantees, or by forming new 
companies, the Government alone can say, and concludes 
by recommending that the project of law submitted to it 
be approved, with the modifications indicated in its report. 

It wil be seen that the projected extension of French 
cable enterprise is of an ambitious and far-reaching character, 
but that there is altogether lacking in the scheme any real 
element of soundness, financial or otherwise; and that it is 
not, even in conformity with the above-quoted principles laid 
down by the Commission as necessary in dealing with the 
matter. From the political point of view, the French people 
may be gratified by the consideration of proposals on so great 
a scale, but the outlay involved would be out of all proportion 
io the advantages immediate and prospective, commercial 
and strategic. One is inclined to adapt the words of one of 
their own generals: “C’est magnifique mais ce n'est pas la 
télégraphie." 


FALL OF POTENTIAL ALONG TRAMWAY RAILS. 


BY E. PARRY. 


Assuming an ordinary tramway line construction, consisting 
of rails laid on a bed of concrete, grouted, and filled in with 
sets, it is reasonable to conclude that given the conductivity 
of the rail and the surface conductivity between the rail and 
the earth, the fall of potential along a line, given the potential 
difference between the far and near end, may be predicted, and 
consequently the current in the rail at any point can be 
ascertained from the potential gradient. The problem is 
similar to that of a heat conductor exposed to the air, heated 
at one end and cooled at the other, and other kindred 
phenomena, The equation which expresses the temperature 
at any point in a bar subject to the conditions mentioned, 
and assuming that the temperature is constant throughout a 
section, is given by Fourier in his “ Theory of Heat," chapter 
I., page 60. 

= Ae fi 4 Be T 
where v is the temperature at distance z from the end of the bar, 
À is the external conductivity, 
k is the conductivity of the material of the bar for heat, 
2l is the side of a square bar, and | 
A and B are arbitrary constants. 


By substituting for the above constants the corresponding 
electrical constants, the same equation expresses fall of 
potential along an ordinary tramway track, and is the main 
fact or basis of any phenomena connected with current 
distribution in the earthed sections of an electrical circuit, 
subject to disturbing influences due to want of continuity at 
rail joints, the variation in current density throughout the 
cross-section of the rail, variation of surface conduction along 
the rails, and perhaps to a slight extent to electrolytic action ; 
the main disturbing factor, however, as regards a particular 
line worked electrically is the action of the contact surface of 
the rest of the track system to which it is metallically 
connected. 

In order to establish a basis for actual cases let us assume in 
the first place a single rail, laid in earth, which is continuous 
and isolated from any other rail or system of rails. If an 
electric current is passed in at one end and taken out at the 
other end by insulated conductors, a proportion of the current 
wil flow out of the rail between one «nd and the middle 
of the rail, and will flow in again along the section between 
the middle of the rail and the other end. The distribution 
being symmetrical, the current-density in the rail, under the 
conditions assumed, will diminish from & maximum at the 
distant end to a minimum at the middle, and will increase 
again and attain a maximum at the home end; the point of 
minimum density in the rail is therefore the point which is at 
the same potential as the earth, assumed for convenience to 
be zero in the following investigation :— 


Let X = The total length of the rail from end to end. 
A = The cross-sectional area of the rail. 
L=The surface area of the rail per unit length in 
contact with the ground. 
k= Conductivity of material of rail. 
k= External conductivity between rail and earth, i.e., 
the reciprocal of the specific contact resistance. 


Let v be the difference of potential between rail and earth 
at distance à from one end of the rail, 

Consider a lamina whose thickness is de. 

The contact surface is Ldz. 

Conductance is L/.r. 

Quantity of electricity passing across the contact surface in 
unit time is vLidz. | 

This loss must equal the difference between the quantity 
which during unit time enters the lamina at one face and 
leaves it at the other face. 

The area of the lamina is A. 

Conductance is kA. 

Quantity of electricity entering the surface at x per unit 


time is ДАЎ“, 
d.c 
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The quantity of electricity passing through the surface at | The value of ^ is not so determinate. Tests carried out 
х + da is between iron plates buried in the earth show considerable 
variation in resistance. We have, however, to deal in practice 
with rails laid under particular conditions; the important 
point is to get an average value measured over long lengths 
of track, so as to eliminate any resistance due to the earth. 
As a result of experiments measured over a length of 4 miles 


— kA d* - Ad %) de. 
dx dx 
using two terms of the series. 


The difference between the quantities entering and leaving 
the lamina is 


By and 7 miles of double track, the contact resistance per square 
КА dz, inch appears to be about 787,000 ohms per square inch. 
EM , 5 The value of A is therefore 1/787, 000. 
which is numerically equal to Lud; therefore As the construction of tramway lines in Great Britain is 
dy Lh, practically identical, it is not anticipated that results will 
dx Ak’ vary much from the above, and the method of construction 
the solution of which is minimises to a large extent any variation which would result 
-e JE oaa J from differences in the nature of the soil. 
v=Ae JB. Assuming any particular type of girder rail the value 


The distribution being symmetrical the point of zero 
difference of potential as regards the earth is at a distance X/2 
from one end. We have therefore the relation 


-X Па QX [ta 
0= Ae ? ak apo 3 N Ak 
* J 
whence Be - Ae хма 
If A+B=V 
V=A(1-- - 
and v= 


=. [A n ГА 
V | [: * gu (Х- а) і 
~ fab —é . 


(1 — - 


Referring to equation (1) 
v=V for 2-0, 
v= — V for * X, 
v=0 for r= X/2. 
V is therefore the maximum difference of potential between 
rail and earth. 
Equation (1) is the law of potential differences along a rail 
under the conditions specified. From this it follows that the 


(1) 


md density y at any point z is —k pe and the current is 
kA E , the law of current density along the rail is therefore 


Lh 


- o 
by placing z=0 or x—X, we have 


2 

kV [l4 

AK n s: 

y= - (1 +в =), 
1 


—X VAL. 


T 1% " [^ a one е 
"T 


which gives the maximum current density for any value of V 
which may be assumed. The minimum current density by 


our hypothesis is obtained by placing х = X/2 and its value is 
therefore 


Dealing with the practical constants ^ and k, it will be seen 
by reference to n Paper on “ Earth Returns for Electric Tram- 
ways," by Mr. H. F. Parshall,* that the specific resistance of 
the material of modern steel rails may be taken as 11 times 
that of copper at 60°F. The specific resistance of high con- 
ductivity copper is defined by the recent report of the ** Com- 
mittee on Copper Conductors ” to be 66788 by 107" ohms per 
cubic inch at 60°Е,, and accordingly the specific resist- 
ance of the material of steel rails averages about 7°85 x 10-^ 
10% por cubic inch. The value of Æ is therefore taken as 


* The Electrician, 1898, Vol. XLI., p. 54. 


of L/A is approximately constant, and in the following 
curves it is taken as 3:15 ag a result of measurement: 


upon a modern type of girder rail. The value of i : 


is therefore 1/180,000. In order to construct the voltage 


and current curves, it is necessary to assume either a 
maximum value of potential difference between the two ends 
or the current denaity at either end; for instance, the Board of 
Trade limit may be assumed for the maximum potential 
difference, However, it isfound more convenient for the purpose 
of this Paper to assume a value for the maximum current 
density, and in the following curves the value of the current 
density is assumed to be 2-5. Referring to the curves in 
Figs. 1, 2, 3, and 4, the curve marked y is the current density 
curve, and the curve marked r is the potential curve. 

With reference to Fig. 1: The total distance is 2 miles, and 
the ratio of the current midway between the two ends to the 
current entering is 2:86/2-5 = 0:946, and the stray current 
is, therefore, about 5:6 per cent. of the current entering the 
rail. The potential difference required on the basis assumed 
for these curves is 2:24 volts. 

With reference to Fig. 2: The distance is 4 miles, the 
ratio of the two current densities is 1:96/2-5 — 0:784, the 
percentage of stray current is 22 per cent., and total potential 
difference corresponding to the current density assumed 13 
4 volts. 

Fig. 8 is plotted for a total distance of 6 miles, the ratio 
of current densities is 1:54/2:6 = 0:616, the stray current 13 
88 per cent., and the total potential difference is 5:2 volts. — 

Fig. 4 is plotted for a distance of 8 miles. Here the rato 
of the current densities is 1:145/2:5 = 45:8, the stray current 
is 54 per cent., and the total potential difference is 7:8 volts. 

Fig. 5 shows a curve plotted with the abscissa representing 
the total distance in miles, and ordinates representing the 
ratio of the current midway between the two ends and the 
current entering or leaving the ends. It will be seen tha! 
whilst this value is never zero it is less than 1 per cent. for 
distances greater than 18 miles. 

Fig. 6 is a comparison between the voltage required for the 
game current in the case of а continuous length of rail with 
no leakage (curve v') and the voltage required for the same 
length of rail under the conditions assumed (curve t), the 
curve ri being of course a straight line. The peculiarity o 
the curve v is that for distances exceeding 10 miles the value 
of v increases very slowly. 

With regard to the curves generally, it should be noted that 
they hold good for a particular type of rail, irrespective of the 
weight of the rail, the curve y being a curve of current density. 
The total current is proportional to the weight of the rail 
used, and the curve of potential holds good for any number 
of rails in parallel, provided that the current is incre 
in the same proportion. 

The curves form the basis of actual conditions, and, 93 a first 
approximation, if a correction is made for the resistance 
of the joints, the total potential difference for any 911 
current will be found to agree closely with actual conditions 
Take the case of 6 miles of rail of 76lb. weight per yard lal 
in 30ft. lengths :— 

The number of joints per mile is 176. 

Total number of joints = 1,056. 
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Resistance per joint with one 0000 bond is equivalent to, 
say, 80in. of rail (Mr. Parshall on “Earth Returns for 
Electric Tramways.” Proceedings I. E. E., Vol. XXVII.“). 


` Resistance of 761b. rail = 0:0637 ohms per mile. 


Total resistance of joints = Do ae = 0:0818 ohms. 


Current density = 2:5 amperes per square inch. 


С.В. drop due to joints = 18:25 x 0:0818 =0-58 volt. 

Potential difference for a length of 6 miles from Fig. 6 is 
5:2 volts. 

Total potential difference = 5:2 + 0:58 = 578 volts, а result 
which is sufficiently near to justify the process. 

It should also be noted that the whole of the resistance to 
leakage is assumed to be at the contact of rail and earth ; the 
equations are therefore more correct for long lengths than 
for short ones, as in the latter case the resistance of the 
earth itself will affect the result. 

In the next place the conditions assumed result in sym- 
metry as regards the current distribution. If, for instance, 
the line under test forms part of a larger system of rails, the 
zero point will be shifted on to that side on which there is a 
preponderance of metal, and the curves will not be symmetrical 
with regard to the section under test. Moreover, a proportion 
of the current will be dispersed on the one side and collected 
on the other by means of the rail surfaces in contact with 
the ground if connected to the rails of the electrical system, 
so that for the same total current the potential difference will 
be less than the values given. The corrections for these 
cases are easily applied on the assumption that the furthest 
limit of the rail system is at the same potential as the earth. 


WAVE TRANSMISSION OVER NON-UNIFORM CABLES 
AND LONG-DISTANCE AIRLINES. f | 


BY М. L PUPIN, PH.D. 


This Paper describes an experimental investigation of a method 
of constructing cables and long-distance air-lines for long-distance 
telephony and telegraphy. Transmission of electrical energy over 
conducting wires is a wave transmisston when the distance between 
the transmitting and the receiving apparatus is sufficiently long to 
permit the development of electrical waves. Such a transmission 
exists in long-distance ру and telephony. It does not exist 
to any practically appreciable extent in ordinary transmissions of 
electrical power by alternating currents over distances which up to 
the present time have been bridged over by electrical power trans- 
mission lines. In cases of wave transmission considered here the 
conductors will be called wave conductors. ` 


Wave-length.—The velocity of propagation of electrical waves of 
telephonic frequencies over conducting wires may be anything, from 
the velocity of light down to a few inches, or even less than an 
inch per second, depending on the inductance, resistance, and 
capacity of the line. 'The smaller the velocity the shorter, of 
course, will be the wave-length for a given frequency. The wave- 
length, as will be seen presently, plays a very important part in this 
investigation. It is considered here as one of the characteristic 
constants of wave propagation. I am notaware that previous inves- 
tigators of the propagation of long electrical waves have devoted any 
serious attention to this characteristic constant. | 

Attenuation Conttant.— There remains another constant which 
with the wave-length completely defines electrical wave propagation. 
It is called here the attenuation constant. To bring out its physical 
meaning consider two consecutive half wave-lengths of any moment. 
The one nearest to the transmitting apparatus shall be denoted by A 
and the other by B. The wave energy stored up in the medium 
surrounding A is greater than that stored up in the medium sur- 
. rounding B. Hence wave energy is gradually dissipated during its 
propagation from the transmitting to the receiving apparatus, and 
therefore the amplitude of both current and potential become 
smaller as the energy progresses along the transmission line. Let U 
be the amplitude of the current at the transmitting end, and U, be 
the amplitude at a distance, s, then if the line be considered 
infinitely long 

U,- 
= Вг 

* The Electrician, 1898, Vol. XLL, p. 549 

t Abstract of a n ed before the American Institute of Electrical 
Engineers, May, 19, 1900. 


where e is the base of Naperian logarithme. The constant 8 is called 
here the attenuation constant. The mathematical expression for 8 is 
well known— 
B= V àpC[ p? L2 - R3 - pL] 
where L, R, C are the inductance, resistance, and capacity respe:- 
tively of the wave-conductor per unit length, and p is the frequener 
speed. Much confusion exists in the minds of physicists as to the 
real significance of this constant, and as to the true cause of current 
attenuation. It is usually stated that the capacity of the line, acting, 
as it does, somewhat like a shunt, is the cause of all the trouble 
experienced in electrical wave transmission. This statement con- 
tains a small part of the truth only, and for that reason may and 
actually has become misleading. The fact that a conductor possesses 
inductance and capacity showa that the medium surrounding it is 
capable of storing up energy, which, indeed, is a blessing ; it cannot 
possibly signify energy propagated along it will be dissipated ; 
and if capacity cannot cause a loss of energy, how can it possibly 
cause an attenuation of current? The dissipation is due to imperfect 
conductivity of the wire, and to thatalone. Inductance and capacity 
ulate it, they do not cause it. 

nsider now the manner in which this regulation is effected. 
The dissipation of the energy transmitted occurs at the time when 
it is моа up in ће medium as magnetic energy ; for if the medium 
surrounding an element ds of the transmission wire contains a quan- 
tity, dW, of magnetic energy, then a current, z, must flow in that 
element such that 

dW = 41.348. 


Let dH be the rate of dissipation in that element, then 
dH = Raids, 


Suppose now that by some means we increase L to n?L, the medium 
surrounding the elements ds will store up the same amount dW oi 
magnetic with one nth of the current, for 


dW = ẹn?L (z/n)ids. 
Let dH, be the rate of dissipation in this case then 
dH, =R (x/n)! ds dH/n*, 


It follows, therefore, that during the transmission of a given quantity 
of energy over a conducting wire the dissipation will be diminished 
by increasing the inductance of the wire, for if the wire have high 
inductance then small currents are required to transmit а given 
quantity of energy, and small currents incur small ohmic resistance 
losses By increasing the inductance the efficiency of transmision 
is increased just as effectively as by increasing the conductivity of the 
transmission wire. | 

Distortionless [Wave Conductors.— Another important advantage 5 
gained by increasing the inductance. The expression for В given 
above shows that attenuation depends on frequency ; it increas 
with it. Hence, in telephonic transmission where waves of complet 
harmonic frequencies are propagated over the line there will be dis- 
tortion of the waves, because upper harmonics will be attenuated 
more vigorously than the lower frequencies. This results in 4 
distortion of speech, which is poticed in long-distance telephonie 
transmission as defective articulation. Some instructive gun 
ments bearing upon this point will be described presently. igh 
inductance obviates this difficulty. To illustrate : Suppose that 
inductance is large in comparison to the resistance, the expression for 
B will reduce to 

B R/2 V CjL. | 
It is independent of the frequency. All frequencies are attenuated 
alike, so that high inductance not only diminishes attenuation but 
also renders the circuit distortionless Such a circuit із the ideal 
circuit for telephonic and telegraphic wave transmission. 

Mr. Oliver Heaviside, of England, to whose profound researches 
most of the existing mathematical theory of electrical wave propagt 
tion is due, was the originator and most ardent advocate of wave 
conductors of high inductance. His counsel did not seem to pre 
as much as it deserved, certainly not in his own country. I tros 
that the physical view of attenuation described above in the terms 
of the dissipation of energy which is transmitted over the wire vill 
help to elucidate Mr. Heaviside's theory of high inductance wa"? 
conductors, , 

Wave Propagation over Non-Uniform Conductors.—But Mr. Hean- 
side's proposition to employ wave conductors of high inductane 
contained a serious difficulty which his mathematical theory W** 
not capable of overcoming. The difficulty is this: How can? 
wave conductor be constructed so as to havea high inductancé 
Ordi circuits can 5 by чч ше аз us ө 

uired by simply introducing а coil of proper dimensions, 
without Шой cote, into it. But this ES never do in the case of 
a wave conductor; for a coil introduced that way will act oy 
reflection as a barrier to electrical waves. Acting on a suggestio 
made by Mr. O. Heaviside* in 1893, wave propagation experımen 
poss E ДОШ E ee ON AMEN жы ы = шшш 


^ 0, Heaviside, “ Electromagnetic Theory," VoL I., p. 45, 
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„over long wave conductors containing a certain number of coils in 
series at periodically recurring points have actually been tried by 
telephone engineers; the results obtained have invariably proved 
most disappointing. I shall return to this point later on in connection 
with the description of experiments given further below. Suffice 
it to state here that all attempts to increase the inductance of a 
wave conductor by the introduction of inductance coils at periodically 
recurring points failed, because they had no mathematical theory to 
guide them, so as to avoid the difficulties of wave reflection by induct- 
ance coils introduced that way. It is hardly worth while to enter 
here into a discussion of the many other attempts at increasing the 
-inductance of a wave conductor by. devices which had neither theory 
ror experiment to recommend them, In fact, most of them were 
absurd on the face of it. 

The first mathematical theory dealing with wave propagation over 
conductors of this kind was presented by me before this Insti- 
tute on March 22, 1899.* A more complete theory is given in the 
second part of this paper.t The main object of this theory is, find 
an answer to the question: Under what conditions are the non- 
uniform conductors described equivalent to their corresponding uniform 
conductors? The answer which the mathematical theory gives to 
the question just proposed is definite. To formulate it introduce 
here a convenient technical term. Consider the distance between: 
two consecutive inductance points, that is, the points at which the 
inductance coilsare introduced. Denote it by /, and let the wave- 
length which is to be transmitted be \. Now introduce an angle ф 
such that 

| G2 . 


The angle @ shall be called the angular distance between the 
inductance points, or inductance sources. The angular distance 27 
corresponds to the wave-length. The law which determines the 
degree of equivalence between a non-uniform conductor and its 
corresponding uniform conductor can now be stated as follows: A 
non-uniform conductor is as nearly equivalent to its corresponding 
uniform conductor as sin G, 2 is to G, 2. 

It is evident that фіз inversely proportional to the wave-length, so 
that for a given distance between the reactance points the degree of 
cquivalence diminishes as the wave-length diminishes, If a wave of 
complex harmonic frequency, such as occur in telephony, be trans- 
mitted over a non-uniform conductor, then the action of the 
conductor will be different for the different components of this 
complex harmonic wave. If, however, the non-uniform conductor 
acts with sufficient approximation as a uniform conductor toward 
the highest important frequency of this complex wave thenitsapproxi- 
mation to a uniform conductor will be even higher for the lower 
frequencies and thus forall the frequencies of the wave. A numerical: 
example will illustrate this point more clearly. It is well, however, 
to state more fully the meaning of the expression * equivalence 
between a non-uniform conductor and its corresponding uniform 
conductor.” All that we can predicate of a wave of a given frequency 
is that it bas a certain wave-length and a certain attenuation 
constant. Hence, if a wave of a given frequency has the same wave- 
length and the same attenuation constant on a non-uniform conductor 
as it has on the corresponding uniform conductor then the two 
conductors are equivalent to each other. If these two quantities 
differ by, say, 3 per cent., then an approximate equivalence up to 
within 3 per cent. exists. 

Consider now the following numerical example: А twin conductor, 
such as employed for telephone cables, has a length of 250 miles. 
Let its constants have the following values per mile :— 


Inductance = 0. 
Resistancez 9 ohms. 
Mutual capacity = 0:074 microfarads. 


According to the high but definite standard which the New York 
Telephone Co. employs the limiting distance of telephony over such 
a cable is 39 miles. According to the lower standard which is main- 
tained in long-distance telephone work the limit would be 78 miles, 
The results obtained by me experimentally seem to verify these 
figures. I find that at a distance of 100 miles telephony over such 
а cable is very poor—in fact, impracticable—and at a distance of 
125 miles impossible. It is proposed now to decrease attenuation 
and distortion over such a cable by the insertion of inductance coils 
at p recurring points. The attenuation constant [В in this 
case is given by the formulat E | i 


* M. I. Pupin, “ Propagation of Long Electrical Waves" ; Transactions 
of the American Institute of Electrical Engineers, Vol. XVI., p. 93, 1899. 

t Transactions of the American Institute of Electrical Engineers, Vol. 
XVIL, No. 4, p. 275; or Transactions of the American Mathematical 
Society, Vol. I. 
T For the proof of these equations, the reader is referred to the com- 
plete Paper: Transactions of the American Institute of Electrical 
Engineers, 1900, Vol. XVIL, No. 4, 
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Say that it is required to have 3—0:015. Assume that the introdue- 
tion of the inductance coils adds 9 ohms per mile, so that R=8 ohms. 
These values of R and C require L — 0:056 henrys. The attenuation 


factor at a distance of 250 miles would be Rb (roughly). 


That is, 2& per cent. of the current leaving the transmitting end will 
reach the receiving end. This is quite suflicient for telephonic 
purposes ; but it should be observed that better efficiency of trans- 
mission could be obtained by making L larger. Notice now that 
the attenuation factor for this cable without the coils would be, for 


1 
a frequency of 600 р.р.з., roughly, 95 x 10% ! 
initial current, the current at the receiving end would be 6,000 times 
larger with the coils than without them. | 
The next step is to find the wave-length for the highest important 
frequency in telephony over a untform wave conductor having 
L=:0 056 henrye, R=18 ohms, C« 0:074 microfarads. The best tele- 
phone practice assumes that 750 ^» per sec. is the highest frequency 
of any importance. The wave-length corresponding to this frequency 
8 i uniform conductor of this description is obtained from the 

отта : 


that ie, with a given 


09T 


=p LO 


214 6 miles, 
approximately. 
uppose now that at each mile we place a coil of inductance 

L 0:056 henry and a resistance R —9 ohms. The angular distance Ø 
for frequency 750 r.P.8. of the non-uniform conductor thus obtained 
will be 27/14:6. The degree of equivalence of this non-uniform 
conductor to its corresponding uniform conductor is measured by 
the degree of equivalence of sin 7/14'6 and 7/14:6. Now sin 7/146 
differs from -/14:6 by less than 1 per cent. of the value of 7/146 ; 
hence for a frequency of 750 Р.Р.5. the wave-length and the attenua- 
tion constant on the non-uniform conductor will differ from the 
wave-length and attenuation constant on the corresponding uniform 
conductor by less than 1 per cent. of the values of these constants. 
Such a difference cannot be detected by any of the experimental 
methods which. are at present available for investigating wave 
propagation. In telephonic transmission the ear could not detect it. 
For lower frequencies the differences will be even considerabl 
smaller. Hence the non-uniform conductor thus obtained will 
represent a uniform, non-attenuating, distortionless conductor for 
telephonic transmission. 

It should be observed here that in the case of a submarine cable 


of, say, 2,000 miles the attenuation constant should be much smaller 


than the value of 8 given above, in order to have a sufficiently small 
Now the capacity per mile of a submarine cable 
is about four times as large as the capacity of the telephone cable 
just described. Hence, both on account of the long distance and also 


on account of the much increased capacity, the inductance per mile 


will have to be much larger than in the case just discussed. But 
high inductance and large capacity will give a very short wave-length. 
For instance, if in the case of the submarine cable having six times 
the capacity we employ an inductance six times as large as in the 
case of the telephone cable we shall obtain for the frequency 
of 750 ^. per sec. a wave-length of only 14:66 —2:43 miles. Hence, 
since the inductance coils will have to be placed apart at one-sixth 
of the distance employed in the case of the telephone cable, the 
distance between them will be about 880ft. The distance between 
the inductance coils depends entirely on the circumstances of each 
particular case. But in all cases the rule given above contains the 
necessary and sufficient directions. | 

This rule and the method based upon it are recommended by the 
mathematical theory developed in Part II. of this Paper for the con- 
struction of distortionless wave conductors of high efficiency of 
transmission. It will be shown now in how far this theory 
is confirmed by experiment. 


Description of the Experimental Cable. — A so-called artificial cable 
possessing the above constants was constructed by me for the purpose 
of testing experimentally the mathematical theory developed in 
Section III. of Part II. Previous experiments in this line will be 
found in the author's Paper of March 22, 1899, cited above, 

The cable has 250 sections. One of these sections is represented 
in Fig. 1. It consists of a sheet, A, of paraffined paper. On each side 
of this sheet js a strip of tinfoil ab. The resistance of this strip is 
approximately 9 ohms. The capacity of the condenser formed by 
the two strips is 0:074 microfarads approximately ; 250 sections of 
this kind connected in series represent a cable of 250 miles in length 
having a resistance of 9 ohms and a capacity of 0:074 microfarads 
per mile. "That such is actually the case was verified experimentally, 
as will beshown presently. In Fig. 3 the straight lines A, B, C, D, 
A, D, C, D, represent these sections, The upper lines repre- 
sent one side of the cable and the lower lines represent the 
other side. When the plugs are out, then the consecutive sections 
of the cable are connected to each other by the inserted coils. The 
plugs being in the coils are short-circuited. In this case we have a 


! uniform cable ; in the former case we have a non-uniform cable of 
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250 miles length, with inductance coils inserted at each mile. The 
coils are wound us represented in Fig. 2. The twin coils aa,, bb, сс, 
of Fig. 3 are represented in Fig. 2 by coils aa and bb. ese two 
coils are wound on one spool, and are separated by a sheet of card- 
board indicated by a black line in Fig. 2 which is zin. thick. The 
coil when finished is boiled in beeswax at a temperature of about 
280° F., in order to drive all the moisture out and ensure insula- 
tion. Each coil had 580 turns of No. 20 wire B. and S. The average 
inductance of one of these coils is 0:030 henry, and the mutual in- 
ductance 0:028 henry. Each coil, therefore, when connected into the 
line, as indicated in Fig. 3, has an effective inductance of 0:058 henry. 
This method of bringing the corresponding coils of the two sides of 
the cable into close relation by mutual induction is not necessary ; 
it is a matter of convenience and economy. 
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The cable sections are divided in five’ groups of 50 each, and each 
of these groups is enclosed in a separate box. box representa, 
therefore, 50 miles of the cable. Fig. 4 is a reproduction from the 

hotograph of one of these boxes. The box marked A is the cable 

x. On two opposite sides are five rows . . of binding posts, 
each row having 10 pairs They аге the terminals of the ж р, 
sections. From these binding poets double cotton-covered wires 
which have been boiled in beeswax lead to the row of brass- 

late couplers indicated in the picture by letters 56 s 
These boxes were made by the well-known mechanician, Mr. E. V. 
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Baillard, to whom my sincere thanks are due for the keen 
interest which he took in this exceedingly laborious work. The rest 
of the work on the cable was done in the Columbia University 
laboratory for electro-mechanics. The insulation per section was 
about 50 megohms. | 

Telephony Over the Non-Uniform | Cable.— Actual experimental 
tests with transmitters and receivers, which were kindly put at my 
disposal by the New York Telephone Co, for which I feel very 
grateful to them, verified my predictions completely. Telephonic 
communication over the whole of the cable was carried on with 
perfect ease. Both the volume and the articulation of the trans- 
mitted sound were all that could be desired. If, however, the 


inductance coils were cut out and the cable used as a uniform cable, 
then the transmiseion was good up to 50 miles, fair up to 75 miles, 
impracticable at 100 miles, impossible at distances over 112 miles, 
Increased distance interferes with the transmission over the uniform 
cable, not only on account of the diminished volume of the sound 
transmitted, but also on account of the rapid loss of articulation. 
This manifests itself at first as an apparent lowering of the piteh 
of the voice just as the ped demands it. My assistants voice is 
of an ordinary pitch, if anything, a little above the pitch of the 
ave man’s voice. When it was transmitted over 75 miles of the 
uniform cable (that is, the coils being disconnected from it) it 
sounded like a strong baritone. Over a distance of 100 miles it 
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became so drummy—this is an expression borrowed from telephone 
engineers— that it was difficult to understand it, unless nothing but 
ordinary conversation was carried on, and then very slowly, and the 
speaker had to put his mouth as close to the transmitter аз Poe 
and speak out as if he were addressing a big audience. At distances 
over 112 miles nothing but the lowest notes of the voice could be 
heard; the articulation was entirely gone. When the coils were all 
in, then no drumminess in the voice was noticed, and the conver 
sation could be carried on as rapidly as one chose to do. I under 
stand that iu long-distance work three galvanic cells of the same 
type, of which I had two only, were formerly employed by the 
American Telegraph and Telephone Co., when they employed the old 
system of transmission. 
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Effect of Internal Reflections upon Telephonic Transmission. For 
this purpose the inductance coils were connected in groups of 10; 
one of these ups was inserted into the cable every 10 miles, % 
that the total inductance of the cable was now the same as before 
The length of cable was therefore 100 miles Telephonic trans- 
mission over this distance was absolutely impossible, although the 
lowest note in the voice was transmitted quite vigorously, and sound 
like the muffled beating of a big drum. Another distribution of the 
coils was now tried. e coils were divided into groups of five, 
and these groups were put into the cable at points 5 miles apart 
Transmission over a distance of 100 miles became intelligible, 
though with much difficulty ; but it was not as good as over the cable 
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without the coils. The drumminess was even more excessive in the 
former case than in the latter. One had to put his mouth very 
close to the transmitter, speak very slowly, very loud, and about 
very ordinary things, otherwise the meaning of the transmitted 
intelligence would not be caught at all. But if the same distance of 
cable was employed with the inductance coils placed 1 mile apart, 
as the mathematical theory suggests, then the voice of the sender 
sounded just as if he stood right before the receiving operator. It 
was not necessary to stand near the transmitter at all, in order to be 
heard at the other end. There was no difficulty in making the 
receiving operator understand even if the transmitting operator 
stood anywhere in the room at a distance of 20ft. or more from the 
transmitting instrument. The effect of the inductance coils properly 
distributed over the cable upon the efficiency of transmission 
astonishes even one like myself, who have now worked for years 
upon and made myself perfectly familiar with this fascinating 
problem of electro-mechanics. 

The inductance coils which I have 80 far described contain no iron. 
Coils with iron cores to be used for this purpose will have, of 
course, to be constructed in a perfectly definite way to work ratis- 
factorily. I expect to bring this matter before the Institute at some 
future time. Suffice it to state now that such coils would be required 
in the construction of non-uniform submarine and underground 
telephone cables on account of the much smaller volume per unit of 
inductance. For long-distance air lines inductance coils without 
iron cores would be in many respects preferable. 

In conclusion, I wish to thank my assistant, Mr. Cushman, and 
my students, Mr. Frank and Mr. Koscherak, for the very faithful 
and persevering way in which they have assisted me throughout 
these experimental researches. 


It is of interest to add the following extract, taken from the 
Electrical Review of New York, of two American patents recently 
issued to Dr. M. I. Pupin for the “ Art of Reducing Attenuation of 
Electrical Waves and Apparatus therefor.” 


Suppose it be required to transmit speech telephonically over a sub- 
marine cable 2,000 miles long. In this case inductance coils of small 
volume are preferable on account of considerations of mechanical construc- 
tiom. To secure high inductance with small volume, steel or iron cores 
should be used to avoid excessive ohmic resistance, Coils having iron cores 
are а source of three kinds of losses—viz., those due to Foucault currents, 
hysteresis and ohmic resistance. Each one of these losses has to be very 
small if the coil is to be efficient. I have found that this can be accom- 
plished, at any rate, when it is required to transmit only small] quantities 
of energy. If the core is finely subdivided, Foucault currents are negli- 
gible, especially for exceptionally weak magnetisations, such as will be 
employed in the case before us. It will now be shown that hysteresis 
also can be made negligibly small. Let the wire have a resistance 
of 5 ohms per mile. According to present cable construction the 
capacity per mile with wires of such size is very nearly three-tenths 
microfarad. Introduce inductance coils at proper distances, so as to make 
the inductance three-tenths henry per mile, and suppose that these coils 
add 1 ohm per mile, thus increasing the ohmic resistance to 6 ohms 
per mile. The wave-length for a frequency of 1,500 periods per second 
will be 2 miles, approximately. 

To secure a close approximation to the rule, it will be necessary to 
introduce 16 coils per wave length or eight coils per mile. The inductance 
of each coil will then be 00375 henry. The resistance of each coil will be 
00125 ohm. Employing cores of iron, or well-annealed steel, coils of this 
inductance can be readily made which will be small enough to go within 
the sheathing of a submarine cable as these are constructed to-day and at 
the same time show negligibly small Foucault current and hysteresis losses. 

In Fig. 6 X' is a ring-shaped disc. Its internal diameter is 2°5cm. and 
its external diameter is 65cm. Its thickness is 0:002cm., or about 0 005in. 
It has a narrow slit, pg. А core is built up by piling together a sufficient 
number of such discs to give the required length, which we will assume is 
10cm. In Fig. 5 a transverse section of such core is represented. Wind 
this core with two layers of wire having 8:5 ohms resistance per mile. Let 
each layer have 48 turns. The length of the wire will be 80ft., and ' ita 
ohmic resistance will therefore be little more than 0:125 ohm. Eight coils 
per mile will therefore add 1 ohm рег mile to the resistance, making the 
total resistance 6 ohms per mile. To calculate the inductance, the per- 
meability of the iron must be known. In telephony the maximum value 
of the current at the sending station is generally less than 0 0001 ampere, 
or 000001 unit of current in the centimetre-gramme second system. The 
magneto-motive force of the magnetic circuit is for this value of the 


magnetising current 
М=4тзС=4тх x96 x 10-5, 
The intensity H of the magnetising force will be 
| =H, 


where / is the mean length of the magnetic circuit equal to 10cn., 
roughly. Heuce 


qr х 96 
H = : 
lj" 00012 


For excessively feeble magnetising forces of this kind the magnetic per- 
meability of first-class iron is about 180. The intensity of magnetic 
induction will be B — 180 x 0:0012— 22 lines of induction per square centi- 


metre. At this excessively low induction there is no hysteresis. The 
inductance of the coil can now be easily calculated. The formula ig 


420 
5 Lx 10°’ 
where 
з number of turns = 96. 
q = cross-section of core in square centimetres = 20. 
p= permeability x 180. 
Hence L — 0:042 henry. i 


The diameter of the coil, when finished, will be less than 2‘5in. and its 
length 4:2bin. Such a coil can be placed conveniently within the sheathing 
of eee cable. Its diameter can very easily be reduced by increasing 
its length. 

It should be observed here as a warning that unless inductance coils with 
iron cores are constructed in such a way as to keep down the magnetisa- 
tion, hysteresis, Foucault current loeses and distortion of current by the 
varying value of the magnetic permeability at each cycle of magnetisation 
wil work disastrously. ‘The limit of magnetisation permissible will not, 
however, be passed even if the magnetising current is 30 times as large 
as is assumed above—that is, the magnetising current can be as high as 
5 milliamperes —a strength of current which is capable of operating tele. 
graphic apparatus. It should also be observed that the iron core 
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represented in Figs. 5 and 6 can be made by winding very fine iron wire, 
the plane of the windings being perpendicular to the axis of the cylindrical 
tube which constitutes the core. The advantage of this core is that it 
still further reduces the Foucault current losses, and also prevents 
magnetic creeping. The cross-section of the wire соге would have to be 
made larger than that of the plate core to allow for the more imperfect 
filling up of the available space by the substance of the wire. 
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Electric Tramway in Astrachan.— The Astrachan electric 
tramway was opened to the public on June 11 last. Itis a 
single-track network connecting the most important points of 
the town and harbour and some of the suburbs, its total length 
being 124 miles. The electrical and mechanical equipment 
has been carried out by the St. Petersburg branch of Messrs. 
Siemens & Halske, and includes three 200 kw. sets consist- 
ing of internal pole machines running at 200 revs. per min., 
driven through belting by compound steam engines. There 
is also a 50 kw. set for the station lighting. The tramway 
pressure is 500 volts. A feature of the station is that the 
three boilers, each of 2,150 sq. ft. heating surface, are con- 
structed for naphtha fuel. The ordinary Siemens’ sliding-bar 
system is employed on the line, there heing two trolley wires 
of 8:2mm. diameter. 
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RIVAL DISTRIBUTION SYSTEMS. 


When the Council of the Municipal Electrical Association 
arranged the programme of the recent convention of this 
Society they cannot have made themselves acquainted with the 
contents of the various Papers sent in. If they had done » 
they would hardly have set down two Papers on entirely different 
Subjects for discussion at the same time, while one of thes 
Papers dealt with the same problem as a Paper which had 
been read and discussed on the previous day. Mr. L. Abakus 
Paper on “ The Distribution of Electricity to Scattered Areas" 
was a polemic devoted to the alternating versus continuous con- 
troversy, while Mr. Boor's Paper, read the day before, dealt with 
the most important problem in connection with it, viz., the 
reduction of all-day losses on alternating-current systems. 
Mr. WirnkiNsoN's Paper, on the other hand, was on the details 
of distributing systems, such as the methods of laying cables, 
the choice of junction boxes, and similar matters. It was most 
interesting and would probably have led to a highly instrat- 
tive and technical discussion, had it been taken separately; 
but in the discussion that did take place it was overshadowed 
by the greater importance of the problem raised in Mr. ANDREWS 
Paper, Mr. Anprews is a staunch champion of alternating: 
current distribution, so much go that he considers Hastings and 
St. Leonards to be still a scattered " area, and is of opinion 
that for this district a continuous-current system would be 
less economical. Some of Mr. ANpREws’ items in his com 
parison of the estimated costs of the two systems were severely 
criticised by Mr. J. F. C. SNELL, who was supported by 
Mr. Worpincuam, but we think that, even after Mr. Sxrus 
taxation, the costs of the continuous-current system were 
allowed to remain too high. For instance, those engi 
neers who have had experience with both low and high- 
pressure mains will agree that, for the same district, the cost of 
repairs and maintenance of feeders is higher with high-pressure 
than with low-pressure systems, whereas Mr. Anprews’ figures 
assume merely a higher percentage on the outlay, which works 
out to a lower sum for high pressure than for low pressure. 
And then he also includes in this figure the repairs and main- 
tenance of the sub-stations, and of their equipment, which, 
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even without the complicated switch gear he proposes to 
employ, will probably alone be quite as great as the main- 
tenance of the feeder system of а, continuous-current 
network. Then, to judge by the table in Mr. Boor's Paper, 
referred to in our last issue, the possibility of a reduction 
of the light load losses from 540 units to 40 units a day in 
17 sub-stations is by no means certain, even with the 
ingenious devices proposed by Mr. Anprews. А sum must 
also be put down to the high-pressure account for a proportion 
of the wages of the switcher-off. What is probably more 
important than all is the loss, which is not so easily ealcu- 
lable, accruing from the diminished load factor owing to 
the relatively few motors that will be attracted to an 
alternating-current system. A supply area tends to become 
more concentrated as time goes on, and, consequently, we 
are of opinion that, with the methods at present at the 
disposal of the electrical engineer, an alternating-current 
system should only be recommended for distribution in an 
area much more ‘scattered’? than the typical one chosen 
by Mr. Anprews, and even then a two-phase. or three-phase 
system would probably be preferable to one on the old single- 
phase lines. -E 


REVIEWS. 


Copies of any of the undermentioned works can be had from ТАЄ Electrician office 
post free, on receipt of published price.) 
— алаар T | 
Magnetic Induction in Iron and other Metals. By ProfJ. A 
EwiNa, 3rd edition. The Electrician ” Printing & Publishing Co 
1900, 10s. 6d. net. , 
Not quite nine years have passed since Prof. Ewing first 
published his work on Magnetic Induction, and the fact that 
he is now called upon to issue a third edition is satisfactory 
evidence that it still maintains the position which it rapidl 
gained for itself on its first appearance as a leading text boo 
on the subject. 
Good in all respects as the earlier editions were, this new 
edition should be still more popular. For not only is the work 
brought up to date by the incorporation of the results of the 


many valuable investigations made on the subject during the | 


intervening period, but in addition there is 4 new chapter on 
' Practical Magnetic Testing which will prove most accept- 
able to all practical electrical engineers. No one has done 
more than Prof. Ewing in applying theory to practice, and his 
success is seen in the series of beautiful testing instruments 
which he has devised, and which are fully described in this 
chapter. | 
His ‘permeability bridge” is especially neat and simple. 
In its action it is analogous to the Wheatstone bridge for 
measuring electrical resistances. The bar to be tested is 
compared with a standard bar whose B-H curve is known. 
The same current passes in series through the magnetising 
coils of both bars; but while the number of turns on the coil 
round the standard bar is fixed, the number on that round the 
test-bar is adjustable. The bars are connected together at 
each end by a short yoke, and a detector shows any inequality 
in the induction in the two bars in this circuit. The adjustment 
of coils to obtain exact equality is made by moving a switch 
over contacts on a dial, compensating resistances being thrown 
in or cut out by this single movement as the number of coils 
is decreased or increased. The usual arrangement is that a 
current of one ampere gives a force of 10 units in the standard 
bar; so that for avy given induction, the force necessary to 
produce that induction in the standard is first read off from 
its B-H curve, the current is adjusted accordingly to the 
proper amount to give this force, and when equality between 
the bars has been established by adjusting the coils, the mag- 
netic force required to produce the given induction in the test- 
bar is at once known by multiplying the magnetic force in 
the standard by the ratio between the number of coils on the 
test-bar to that on the standard. This latter is usually 100, 


but it may be changed to 50, in which case the magnetic 
force in the standard bar will be 6 units per ampere. i 

Descriptions are also given of the author's magnetic balance 
and his hysteresis tester, and of Du Bois’ magnetic balance. 
These deseriptions will certainly make the book still more 
attractive to practical men, and the student of theory will find 
a careful perusal of them to be an excellent means of fixing 
the theory in his memory. | 

The other chapters of the book, as already indicated, are 
brought up to date by the inclusion of the results of the most 
recent investigations. Perhaps the most interesting addition 
of this kind is found in the chapter on Molecular Theory,” 
giving an account of Prof. Baily’s experiments on hysteresis of 
iron in a rotating magnetic field. We may quote the author's 
own words: The conclusion that hysteresis should vanish 
when iron is rotated in a very strong field seemed at first so 
improbable that it was advanced by way of eriticism of the 
author’s molecular theory. Mr. Baily’s demonstration that 
hysteresis does, in fact, nearly vanish may be claimed as 
going far to prove its fundamental soundness.". In applying 
his molecular theory to account for the loss of magnetic 
quality in iron when the temperature is high, the author 
makes a ‘plausible conjecture” that the oscillation of the 
molecules is then so violent as to amount to rotation. It may 
be of interest however to mention that, on the other hand, 
Mr. J. S. Townsend (** On Magnetisation of Liquids,” Phil. 

‘rans., 1896, second half-year) has suggested the same idea 
of rotating molecular magnets to account not for absence of 
magnetic quality, but for diamagnetism. For “if we take the 
simple case of a magnet rotating rapidly in the horizontal field 
of the earth the effect of the applied force H will be to make 
the north-seeking pole move more slowly when it is south 
of the axis of suspension than when it is north, so that its 
mean position is south of the axis of suspension, thus causing 
the magnet to act like a diamagnetic body." 

The book is very clearly printed and very few printers’ 
errors appear. The references to Papers are very complete. 
It is too often considered sufficient by writers, in referring to 
a scientific journal or to the publications of one of the learned 
societies, to give only the number of the volume, whereas the 


really important point is the year, not only as fixing the date 


of publication, but also for convenience in reference. Both 
volume and year should be given, and except in a few 
instances Prof. Ewing has been careful to do this. 

W. C. H. 


Die Sicherungen von Schwach- und Starkstrom - Anlagen 
gegen die Gefahren der Atmosphirischen Elektricität. 
By Dr. FRIEDRICH NzxESEN. (Braunschweig: F. Vieweg and Son. 
1899). 5M. 

As it deals with no other subject than the protection of 
electrical installations from damage by atmospheric electricity, 
this little work may be cited as an excellent example of the 
present tendency towards extreme specialisation in electro- 
technical literature. On the question whether the lightning 
discharge is oscillatory or not the author takes up a somewhat 
unstable position upon the proverbial fence :— | 

What we know of condenser discharge certainly speaks against oscilla- 
tion of the actual lightning spark. The clouds which hold one part of the 
charge do not form short metallic circuite, and just as little does the earth 
do so. But one has to do with water resistance in the discharge circuit, 
and so it follows from theory and experiment, that the discharge is always 
in one or several strokes following shortly after one another without 
oscillations. If, however, the conception that the actual lightning stroke 
between cloud and earth has an oscillatory discharge is to be put aside, it 
must yet be allowed that in the conductor to which the lightning 
conductor is connected, or in the actual material of the latter, electrical 
oscillations can ensue, particularly as soon as a stemming of the discharge 
of electricity, —perhaps in consequence of discontinuitles—occurs. The 
whole conductor is charged by the electricity of the cloud ; the one kind 
of electricity cancels itself with the electricity of the cloud, the other 
must be led away harmlessly by the lightning conductor. For this latter, 
a state of oscillation can very well occur. | 

However, whether we have to consider an oscillating 
discharge, a sharp fall of potential from a high value to zero, 
or several discharges of the latter nature following one 
another in succession, the effects of resistance, capacity, 
and self-induction are in the same direction, and the design 
of lightning guards is hardly affected by these considera- 
tions. The above therefore detracts nothing from the 
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conscientious descriptions of a large number of well-known 
and also of less familiar patterns of lightning protectors which 
follow. In the remainder of the book a few pages are devoted 
respectively to a catalogue of cases of damage done by lightning 
to electrical installations, an account of experience obtained 
with some of the apparatus described in the book and of some 
miscellaneous experiments, and lastly, an enumeration of same 
points to be considered in ehoosing and fixing lightning 
protectors. In the last chapter, however, the recommenda- 
tion attributed to Dr. Gorges, that the frames of machines 
should be insulated and not earthed, cannot be endorsed. 


Elektrometallurgie und Galvanotechnik. By Dr. Franz Peters 
4 Vols. (Hartleben: Vienna, Pesth, Leipzig.) 

Dr. Peters’s object in bringing out these volumes has been 
to give as complete a résumé as possible of what has been 
published up to date in the journal and patent literature of 
all conntries, on the recovery and working of metals by 
electrical processes. The need of some such work has been 
felt both by electro-chemists and metallurgists, and also by 
inventors when they have desired to ascertain the novelty or 
otherwise of processes which they may wish to patent. The 
present book forms a convenient illustrated handbook to the 
literature in question, and should save much of the time which 
is often wasted in hunting through specifications in the Patent 
Office. In the case of the patent literature the author claims 
that no material omissions have been made, and that the list 
is substantially complete. A claim of this sort it is of course 
forareviewerimpossible to verify, but it appears to be justified so 
far as those patents are concerned which have led to marked 
industrial developments. In the case of the more important 
German patents, only unnecessary diffuseness has been 
omitted, because the author feels justified in giving them 
more or less in full when they contain important observations 
or comments on the process, even though these latter may 
‘not form the subject of claims. The German patent claims 
have been given verbatim in all cases, and in many instances 
criticism is appended. With regard to the journal literature 
also, every care has been taken to make it complete, but it is 
naturally only in a condensed form, and often only the 
reference is given. 

The. work is comprised in four volumes, which appear 
simultaneously, and the first volume deals with the metal- 
loids and the light metals. The alkalies and alkaline earth 
metals are not included, as they have less interest for metal- 
lurgists than for chemists, and they have already been dealt 
with by the author in his work on Applied Electro-chemistry." 
More than half of the volume is devoted to aluminium, and 
the remainder to antimony, tin, bismuth, beryllium, and 
magnesium. The second volume is entirely taken up with 
copper, and begins with a short history of electro-metallurgy, 
from which we find that electro-plating with copper was 
apparently understood by the ancient Egyptians, as a number 
of clay figures have been found in the graves at Thebes and 
Memphis which appear to have received an electrolytic coating 
of copper. In the fifth century Zosimus recorded that iron 
would separate copper from a solution of copper sulphate, and 
in the fifteenth century Paracelsus mentioned that a copper 
plate might be silvered by dipping it into a solution of silver. 
After this the references to similar facts become more frequent, 
but it was not until 1837 that Jacobi succeeded in depositing 
copper by the aid of the electric current. The various improve- 
ments which have been effected, since the early days of 
Elkington and De la Rive down to the latest processes for 
simultaneously depositing and burnishing copper on revolving 
cathodes, have each received their due share of notice. The 
third volume deals with silver and gold, and the chapter on 
the latter metal is especially valuable at present in view of the 
efforts which are being made to devise processes for working 
poor ores and for working up residues, Zino, lead, nickel, and 
cobalt occupy the fourth volume, which also contains the 
subject-matter and authors’ name index for all four volumes. 
Manuel de Télégraphie et de Téléphonie. 

edition. (Brussels: Hayez. 1899.) 

This is a small book on electricity in its applications to 
telegraphy and telephony. Half of the 820-page volume 
being devoted to quite elementary instruction, the remainder 
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cannot deal exhaustively and in detail with all the technical 
parts of the subject. Thus, although a large number of instru- 
ments are described, including the Hughes type-printing 
telegraph and the Wheatstone automatic, and a chapter is 
devoted to simultaneous telegraphy and telephony, extremely 
small space is given on the other hand to line construction, 
submarine telegraphy, multiplex telegraphy, fault localisation 
and multiple telephone switchboards, and they are dealt with 
quite inadequately. The book is presumably intended to 
teach the ordinary telegraph or telephone clerk something of 
the technical side of the subject, and if it does not aim higher, 
than this, it should be successful. Asa book of reference, it 
is handicapped by the absence of an alphabetical index. 

Les Arbres à Gutta Percha: Leur Culture. Mission relative à 
l'Acclimatation de ces Arbres aux Antilles et à la Guyane. By Henri 
LgzcoMTE. (Paris: Georges Carré et C. Naud. 1899.) 2fr. 

The first part of this pamphlet is devoted to & botanical 
description of the various gutta percha plants, a brief 
summary of the methods employed for extracting the gum, and 
some interesting historical and statistical information. The 
second part is a detailed report (presented to the French 
Colonial Minister) of the author's introduction of the gutta 
percha plant into Guadeloupe, Martinique, and French 
Guiana. In all cases the plants were from a consignment 
brought to Marseilles by the late M. Raoul from the Datch 
Indies and Sumatra. Up to the date of the report, all have 
been doing well; but the time is as yet too short for a definite 
opinion to be formed as to the probability of the acclimatisa- 
tion of the gutta percha plant in the localities chosen. 


Résistance Electrique et Fluiditó. By Gourt рк VILLEMONTÉE 

(Paris: Gauthier-Villars.) Boards, 3Fr. ; paper, 2Fr. 500. 

The author gives in this little volume a resumé of the experi- 
mental work done to show the connection between electric 
resistance and the internal friction in liquids. Although 
the book is in the main devoted to the work of others, the 
author is evidently thoroughly at home in his subject, and 
shows considerable ability in its exposition. А valuable 
feature of the book is the completeness of the references to the 
original articles of the various investigators. 


DIRT MARKS AND ELECTRICAL CONDUCTORS. 


BY PROF. F. G. BAILY. 


ln connection with a recent article by Mr. Campbell 
Swinton (The Electrician, April 27, 1900) on the subject of 
the accumulation of dirt by electrical conductors, I venture to 
bring forward some further remarks on the subject, as I have 
had the phenomenon under observation for some time on & 
large cale with varied conditions, and the results are there- 
fore fuller and more conclusive. While agreeing fully with 
Mr. Campbell Swinton that the effect is due to electrostatic 
action, I may point out that he makes an error (though 
perhaps only a verbal one) in talking of positive and negalive. 
The following observations show that the sign of the potential 
with regard to the earth is without or almost without influence 
on the result. 

The system in Edinburgh is three-wire continuous current, 
with the middle wire earthed at the station and 230 volts on 
each side. Therefore the line wires are positive or negative 
to earth according as the circuit is connected to the positive 
and middle or negative and middle. An examination of 
several hundred lamps in various supports that have been 
erected for about 18 months, showed that the deposit of 
dust round fittings or conductors was very small in all cases 
in which the switch was on the live side, though a certain 
amount of dirt had collected when the conductor passed very 
close to the ceiling or wall, as for example where flexible 
passed through eyes. When the switch was on the earthed 
side the deposit was always large and extended several inches 
from the conductor, Ceiling roses flexible, and the lamp 
holders were the most usual obvious cases, but even metal 
fittings produced the same effect if insulated from the wall. 
Two movable metal brackets mounted on wooden stan 
which hung from hooks on the wall showed the same dust 
marks round the base, and even a piece of string which hung 
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from one of them had a line of dust opposite to it on the wall, 
These were both on the live side, and the effect is clearly due 
to leakage fróm the terminals of the lamp holder over the 
porcelain insulator to the metal part of the bracket, as there 
was no direct contact between them. The base of the bracket 
was of very well seasoned wood polished on all parts, and the 
room was a particularly dry one, so the conditions were 
favourable to the retention of electricity on the bracket. 

No regular difference could be definitely observed in positive 
and negative circuits, but there was an indication that the 
deposit’ was more on the walls on the negative side, while 
on the positive side the fitting seemed more covered. This 
would indicate that the positive charge attracted the dust more 
than the negative charge, but the difference was not great. 

Owing to the difference of potential between the live body 
and the earth there will be an electrostatic field between them, 
a charge of electricity positive or negative on the body, and 
& corresponding negative or positive charge on the earth 
in the immediate neighbourhood. Any small light objects 
in the surrounding air will therefore be attracted to the 
charged surfaces. As Mr. Swinton points out, it can be almost 
completely stopped by putting the switches on the live side 
(not necessarily the positive, however), for when the lamps 
are burning the live and earthed conductors are very close 
together, and the earthed conductor forms the nearest earth 
for the opposite charge. When the conductors pass very 
close to the ceiling some of the charge is on the ceiling itself, 
and hence a small amount of deposit is formed there. 

The rapid collection of dust on flexible that is on the live side 
is due to the fact that, when the switch is off, the whole of the 
flexible is charged with one charge, and the lines of force 


radiate into the air, drawing dust to the body from a large 
area, while with the switch on the live side, not only is the 
current on for a small portion of the day, but the two wires 
are oppositely charged and the lines of force are concentrated 
between the two, as in two parallel cylinders close together, 
and hence the area of dust-laden space that is acted upon by 
an appreciable field is very small. Dust does collect on these, 
but to a very much smaller extent. 

The effect is extremely well shown with switches which are 
fixed to the wall without projecting back blocks of wood. 
Round all of these there is a very marked ring of dirt on the 
wall paper, with a thin line of clean paper closes to the 
porcelain base, as shown in the accompanying photograph. 
There is evidently slow leakage from the live parts to the 
metal cover, which is highly insulated from earth by the 
porcelain base, and also slow creeping of the charge down the 
base, so that the whole surface is electrified. The thin line of 
clean surface, which seems to be always present, is possibly 
caused by the field being very intense where the charges are 
so close together, causing the charged particles to be shot off 
again by electric repulsion.* That the marks were not due to 

* Since writing the above I find a reference to this clean space in the 
ч Electrical Researches " of Cavendish, Art. 508, wherein he mentions that 
on repeatedly charging and discharging a glass plate covered with tin foil a 
fringe of deposit is formed on the glass with a clean interspace of Win. He 
concludes that this is the distance to which electricity spreads instantane. 
ously—a step in his theory to account for his observation that the capacity 
of flat plates is not strictly proportional to the surface. I think, however, 
that, though the results are singularly similar, the causes are different. 
The marks he observed would be caused by the brush discharge from the 
edge of the foil tearing off particles of metal, which would be repelled 
beyond the space electrified by the brush discharge. In the case of the 


the housemaid’s duster was clearly shown by the fact that 
elestric bell pushes and gas brackets on the same walls 
showed no signs of dust marks. Where a switch is near to a 
side wall the mark appears at the place nearest to the cover, 
and where the switch is fixed on to narrow casing without any 
back block the dust appears under the projecting base. The 
effect is much less marked where polished wood blocks are 
used, since the dust does not stick to the polished surface and 
is blown off, or perhaps is repelled off again, and the wall 
beyond is almost out of reach. Glazed paper and varnished 
wood wainscotting are almost free from marks. 

Since the switch must necessarily be alive, it is a matter of 
some practical importance, for switches are frequently placed 
straight on to the wall paper in drawing rooms and other 
carefully decorated places, and a wall paper is spoilt in a few 
months. The switch cover should therefore be earthed by 
being brought down outside the base, so as to enclose it com- 
pletely. No electrostatic effect can then take place, for the 
charge will leak away to the wall as fast as it leaks over the 
insulation inside. It is true that this will lower the insulation 
of the system, since the insulation in most patterns of tumler 
switch between the handle and the live parts is somewhat thin. 
The following test on a small house of 84 lights shows this 
very clearly. Testing to earth with all wires connected and 
lamps in, the insulation came out at 50 megohms with a 
pressure of about 450 volts. The handles of 10 switches 
were connected by a wire to a good earth, and the insulation 
dropped to 15 megohms. With a different set of eight swite hes 
earthed it fell to 9 megohms, and with 21 switches earthed it 
fell to 5 megohms. None of the switches were faulty, and 
they were nearly new and two of the best patterns in the 
market. They form, however, an undoubtedly weak part in 
the installation, which is otherwise excellent. | x. 

Now that 230 volts is a common pressure I think there is 
a real need for improvement in the tumler switch ; for with 
the earthed return, which is also becoming usual, a person 
with delicate hands who is sensitive to shocks may easily. 
receive very unpleasant information that a switch is poorly 
insulated. The insulation afforded by the base is а bogus and 
illegitimate once, since it is outside of a part which is intended 
to be dead, and I trust that some manufacturer will supply a 
switch that will not give shocks nor make dust marks, one 
that has an earthed cover and sound ample insulation inside. 
If the dust question is not heeded, electric lighting will lose 
some of its claim to be the cleanest form of illuminant. 


THE DISTRIBUTION OF ELECTRICITY TO 
SCATTERED AREAS.* 


BY L. ANDREWS. 
(Borough Electrical Engineer, Hastin zs.) 


A few years ago if a scattered area was mentioned in connection 
with the distribution of electricity, everyone would have known, 
without further explanation, that reference was made to a district 
covering an area of a few square miles but very sparsely populated. 
At the present time, however, a scattered area to many electrical 
engineers means a district containing a number of towns, several 
miles apart, all supplied from one generating station. This Paper 
will, however, be confined to the question of supplying electricity 
to the old-fashioned scattered area. It will also be old-fashioned 
in another respect, for it will deal with the old and many- 
times discussed (шаб of aiternating currents versus continu- 
ous Until comparatively recently the advocates of the respective 
Systems bave each been willing to admit that neither system was 
altogether best ; that the ayse best for one town was quite unsuit- 
able for another, But with the successful introduction of high- 
voltage lamps, many of the continuous-current advocates are again 
attempting to claim that there is not a town in the country that 
could not be more advantageously supplied by continuous currents 
than by alternating. Others, on the contrary, still contend that a 
large and scattered district can be fed more economically by high- 
teneion alternating currents than by the extreme limit of low-pressure 
supply yet sanctioned by the Board of Trade. To compare the 
merits of the two systems, it is necessary to consider: (a) The 


switchbases the cause may be that given above, or possibly there may be a 
discharge of electricity between wall and switchbase wbere they are very 
close together, the discharged part not collecting dust.— F.G.B. 

* Paper read before the Municipal Electrical Association, at Leeds, 
June 25, ' 
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relative eapital outlay involved ; (b) the relative annual cost of 
upkeep ; (c) the comparative reliability of each system. 

Instead of taking a hypothetical case for these comparisons, it is 
proposed to consider the relative merits of the respective systems for 
the purpcse of supplying current to a definite area, viz., that of the 
borough of Hastings. The cost of the distributing networks will not 
be taken into consideration, as it is assumed that it would be the 
same for either system. The positions of the feeding points on the 
distributing networks would aleo be approximately the same in 
either case. To provide for the immediate future requirements 17 
feeding points are required ; these are generally from 800 yards to 
900 yards apart. The generating station is in the centre of the 
borough and about 4,000 yards from the furthest feeding pointa, It 
is estimated that the average maximum demand on each feeder will 
be about 100 kw. The daily load factor will probably be about 
10 per cent., or equivalent to 24° hours’ daily use of the maximum 
demand. For the low-pressure scheme it is assumed that a single 
independent triple concentric feeder would be run direct from the 
generating station to each of the feeding points ; that all feeders in 
which the drop was less than 10 per cent. would be connected direct 
to the generating 'bus-bars, which would be maintained at a pressure 
10 per cent. above the declared pressure of 250 volts across each side 
of the three-wire system ; that all feeders in which the drop exceeded 
10 per cent. would be supplied from other ’bus-bars boosted up to 
compensate for the increased drop, and that in all feeders in which 
the pressure at the feeding points exceedel the declared pressure by 
more than 2 per cent., a resistance would be inserted to compensate 
for the excess of pressure. . 

The following table gives the actual length of the feeders requir 
for lighting the district referred to, and other particulars re same. 
For the high-preseure scheme it is assumed that a sub-station would 
be erected at each.of the feeding points and equipped with trans- 
formers, to transform from 2,000 volts down to 500 volts or 250 volts; 
that instead of running independent feeders to each sub-station, 
a pair of feeders in duplicate would feed five or six sub-etations 
as shown diagrammatically in Fig. 1. 


Table I. 
Max. ‚ Drop at full load 
Length sonal drop per | sa оа Ful  B'ostd 
feeder.| àrea. 100 yds. In In p load loss. volts. 
run. | feeder. resistance. re 

Yarde. | Sq. in. Volts. | Volls Volta. — Volts, Kw. Volt 

20 02 ;, 48 1 43 504 8:8 is 

700 | 02 | 48 34 10 504 88 |... 
1,000 02 4:8 48 д4 500 | 96 . .. 
1,000 02 , 438 48 500 96 j .. 
1,000 0'2 48 48 500 960 
1,700 | 04 | 24 41 507 82 j — 
1,800 04 2:4 44 504 , 88 o 
2,000 04 24 48 600 | 96 -— 
2,300 03 5:6 85 7 506 180 48 
2,500 03 56 90 506 180 48 
2500 | 03 | 36 90 506 180 48 
2,900 04 24 | 70 510 14:0 32 
5,000 04 24 72 508 144 32 
3100 | 04 24 | 75 505 | 150 32 
3,200 04 , 24 80 500 160 32 
5,800 04 24 91 505 182 48 
4,000 0:4 24 96 500 192 48 

| 2258 


Table II. gives the size and length of feeders required for this 
purpose, aud other particulars re same : — 


AN Table II. 

: Wi Distance of Maximum . Current, Max 

я б 

3 = Sub-stations kilowatts ye density,| drop p P rus 
& 8 from works transmitt ed of each amperes per full loss in 
35 or next through feeder, | Per #4- 100 yds! Jod. | feeders. 
Q.9 sul-station., feeders. ' inch, | run. i 

Yards. Kw. Sq. in. Volts. | Volts.| Kw. 

A 20 100 0:0358 | 700 | 343 | 07| 0035 
B 700 100 0˙0558 700 | 343 | 240; 12 
C 1,000 500 0:2 625 | 30 340 | 85 
D 1.000 400 01550 | 650 | 306 310 62 
E 1,000 100 00353 | 700 | 343 | 340 | 17 
F 1,700 100 00358 | 700 | 343 | 580 | 29 
G 1,800 400 01550 | 650 | 518 | 570 | 114 
H 1.000 400 01550 | 650 | 318 | 320| 64 
I | 1,500 500 011550 | 500 | 245 | 320, 48 
J| 100 100 00358 | 700 | 545 | 240| 12 
K | 700 200 00624 , 800 | 392 | 280 28 
| 900 100 00358 | 700 | X45 | 510 | 15 

M 100 200 00624 | 800 | 392 280 28 

N 1,100 200 0:0624 | 800 | 392 | 440) 44 
O 800 100 | 00358 | 700 | 343 280 14 
P 800 100 00558 700 | 343 | 280 | 14 
Q 900 100 00558 700 343 | 310, 16 


| 
| 


2, 
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(a) Capital Outlay.—It is estimated that the capital outlay nece 
to carry out the respective schemes referred to above would be as 
follows : — 
To cost of laying aud jointing the undermentioned cables, complete with 
necessary trench work, troughiog, and pilot wires, &c. : — 


7,420 yards of 0036 Н.Т. concentric ia duplicate, at L.T. H.T. 
Таз per yard coriis di covecivesqux ĩ —  .. £5,200 
2,700 yards of 0:062 H.T. concentric in duplicate, at 
, ß — 2280 
5,100 yards of 0:15 H.T. concentric in duplicate, at 
rr y melee — 5,870 
1,000 yards of 0°2 Н.Т. concentric in duplicate, at 
, e exon de ieu e — 1,250 
5,720 yards of 02, 0'1, 02 triple concentric at 
10s: Der yard ооа a tesa 88 22,600. 
7,900 y of O'3, 015, 0°3 triple concentric, at 
18s.: per yard ß н А : — 
25,600 yards of 0°4, 0'2, 04 triple concentric, at 
да. per yard ................................................ ,180 . — 
To cost of building 17 sub-stations ........................ — 1,70) 
To cost of 68 30kw. transformers . ©. — 5.100 
To cost of sub- station switchgear.................. . — 5,400 
To cost of feeder switch panels at generating station... 1,700 500 
To cost of continuous-current boosters .................. 1950 .. — 
Balance in favour of Н.Т. scheme  ....................-... — 15,920 
£40,990 £40,990 


(b) Annual Cost of Upkeep.—Under this heading the following 
items should be considered: 1. The interest and sinking fund on 
the capital outlay. 2. The cost of repairs and attendance to mains 
and distributing apparatus. 3. The cost of energy wasted in distri- 
bution. It is assumed that the interest and sinking fund would 
amount to about 7 per cent. per annum on the capital expended. 
The cost of repairs &«, to mains is taken at 3 per cent. per aunum 


Fio. 1. 


in the case of the H.T. scheme, and 2 per cent. per annum for the 
L.T. scheme. In considering the third item, the energy wasted in 
distributing networks, meters, &c., is not taken into account, as it 15 
assumed that these losses would be practically the same for eithet 
system. The СЕ losses in feeders are obtained from Tables I. and II. 
he transformer losses and. capacity losses in connection with the 
H.T. echeme, are based upon recent tests, The above losses for the 
district and output referred to may be summarised as follows :— 


LT. НТ. 

kw. kw. 
Full Load Losscs.— CR losses in ſeeders 224 60 
Capacity current and transformer losses Q32b 08 
Total fall load loss en 224 120 
Mrd Full Load Losscs.—C'R losses iu feeders ............... 25 1 
Capacity aud transformer losses js 58 
25 45 
noth Full Load Losses. — CR losses in feeders ............... 2 300 
Capacity and transformer losses — 06 
2 306 
No load 1овве?................................................... o 5 
LT. H.T. 

B.T. units B.T. units 

Daily Losscs.— Full load 1 hour per da 224 120 
ard load 4 hours per dap . 100 180 
ith load 1 hour per day .................................... 2 30 
zoth lead 18 hours рег day ................................. о 540 
Total daily losses ....................................... 326 870 


It will be seen that in spite of the very great improvements in 
modern transformers, the all-day losses in connection with the 
H.T. scheme are still very high. These may be reduced by turning 
off a number of the transformers during the hours of ligbt load. Bat 
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even if they are all turned off, the losses through capacity current in 
the feeders will still be very high. It is suggested that, in some 
districts where the day load is always likely to be a very light one, 
and where, as at Hastings, it is chiefly confined within a radius of 
about 1,000 yards of the generating station, it would pay to dis- 
connect the whole of the H.T. ѓеедеге, &c., during the hours of light 
load, and supply all current required through the distributing net- 
works. If this can be done, ıt is estimated that the H.T. losses 
during the hours of light load will be reduced from 540 units per 
day to about 40 units ре day. Тһе relative annual losses of the 
respective systema would then be as follows :— 

L.T. 326 units per day x 365 — 118,800 

H.T. 370 units per day x 565—134,500 


The cost of generating the above wasted unite, will be as follows : — 


To standby charges :— L.T. H.T. 
224kw. at £5 per kilowatt .............................. £1190  .. 
120kw. at £5 per kilowatt .............................. one 600 

To running charges :— 

118,800 units at 14dwdd— e . . 618 — 
154,500 units at 1d. o A ds — 700 
£1,738 £1,300 


The total annual cost of upkeep will therefore be as follows :— 


To interest and sinking :— LT. HST. 
7% on £40,990 ETT E . ĩͤ NERO £2,866 — 
e rU oc CH — £1,754 

To repairs and attendance to feeders and other apparatus :— 

CON. o QUIT ]] ũ ! ⅛ð ОГ Г 820 — 
эү К o Уту, ЕТА КНН ЕКОО ГК ОООО — 152 
Rent of sites for sub-stations .........................- — 50 
To cost of current wasted .....................«•....... 1,738 1,500 
Balance in favour of Н.Т. scheme — 1,588 
£5,424 £5,424 


(c) Comparative Reliability.—Doubtless continuous-current advo- 
cates will say that, on this score at any rate, the advantages are 
entirely with their system. It must certainly be admitted that, in 
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ihe past, low-tension schemes have not suffered from breakdowns to 
quite the same extent as high-tension schemes ; but greater liability 
to breakdown does not necessarily mean a greater number of 
interruptions to the supply. If H.T. apparatus and feeders are 
efficiently duplicated throughout, a failure in any portion of the 
system will not cause an interruption to the supply in any district. 
It may very reasonably be ee! that duplication costs money, but 
it has already been shown that an H. T. scheme duplicated throughout 
costs considerably less than an unduplicated L.T. scheme. It is not, 
however, sufficient to merely provide duplicate apparatus to be 
switched into use if necessary. The duplicate feeders, &c., must be 
connected in such a manner that in the event of a failure the faulty 
eection will be automatically disconnected from the system, the 
duplicate feeder being left to maintain the supply. A satisfactory 
method of effecting this object is described in the author's I. E. E. 
Paper * The Prevention of Interruption to Electricity Supply."* 
Fige 1, 2, 3, and 4, illustrate the manner in which this 
specia system of duplication is being applied at Hastings. Fig. 1 
ehows the 1 8 arrangement of the H. T. circuits. Fig. 2 isa 
diagram of the connections, both EE and secondary, in the sub- 
stations. In this diagram F and F 1 represent the duplicate H.T. 
feeders entering the sub-station from the generating station. F 2 
and F 3 are similar feeders leaving to supply other sub-stations. 
D 1 and D 2 are H.T. discriminating cut-outs connected to the end 
of each feeder to prevent a heavy current from returning vid the 
sub-station to supply current to a faulty feeder. D 3, D 4, &c., are 
similar cut-outs on the secondaries of transformera. ‘These serve to 
disconnect a faulty transformer from the secondary ’bus-bar, and so 


revent it from short-circuiting the remaining healthy transformers. 
58 is а double-pole switch inserted in series with the secondary 
’bus-bar. By opening this switch the secondaries of all transformers are 
disconnected from the distributing network. Fig. 3 shows the general 
arrangement of the distributing networks throughout the town. It 
will be seen that each distributor with its branches runs from one 
sub-station to another, and as all distributors are heavily fused at each 
end, it follows that a very heavy short-circuit on any section of the 
network will cut the distributor affected free from the rest of the 
system. The district рр is divided into four distinct secondary 
networks, Each distributor is connected, either directly or vid 
other distributora and sub-stations, to the generating station, One 
object of this arrangement is to enable the entire district to be 
supplied during the hours of light load by means of the secondary 
network only. Reference was made to the saviug effected by this 
earlier in this Paper. To derive the greatest benefit from the turning 
off of transformers and feeders, it is necessary that this should be 
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done as soon as the load falls below a certain point every night, 
and they should not be turned on again until the load begins 
to rise. The former it is comparatively easy to arrange, as 
turning off time will occur approximately the same time every 
night. But the time at which the transformers, &c., will need 
to be turned on, will vary from day to day, and will also 
depend to a great extent upon the weather; it will often, too, 
need to be done at a moment’s notice. It is advisable therefore 
that the turning on should be done from the generating station. 
The way in which this will be affected at Hastings is shown 
in Fig. 4. From each sub-station a pilot wire P will be run 
direct to the generating station. This pilot wire will be used for the 
following purposes: (a) To indicate on a voltmeter at the generating 
station the pressure at the sub-station to which it is connected ; 


Fic. 4. 


(b) to indicate at the generating station the position of any fault in a 
transformer or feeder ; (c) to indicate at the generating station when 
the secondaries of the transformers have been disconnected at the 
respective sub-stations ; (d) to enable the secondaries of transformers 
at the sub-stations to be switched on to the distributors from the 
generating station. 

(a) Pressure Indication.— The pilot wire ia connected to one of the 
outer wires of the threa-wire system at the sub-station, and the 
circuit is completed through the pilot wire P, a two-way switch, D, 
and voltmeter, V, to the neutral or middle wire B at the generating 
station. 

(b) Fault Indication. —A small auxiliary switch is attached to each 
of the discriminating cut-outs in such a manner that it is opened or 
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closed by the opening or closing of the cutouts. These auxiliary 
switches KK 1 and K 2 are all connected in series with the pilot 
wire. Should, therefore, a fault occur in any H.T. feeder or ina 
transformer, the cutout directly connected to it will be opened 
thereby, and since this will open one of the auxiliary switches in 
series with the pilot wire, the pou of the fault will be signalled 
to the works by the needle of the voltmeter, connected to the sub- 
` station affected by the fault, falling to zero. 

(c) Indication of the Cutting off of Transformers.—Between 11 p.m. 
and 12 p.m. it is intended to send one or two of the running staff 
who can conveniently be оо at this time round to the various 
sub-stations to switch off the transformers This will be done by 
means of the double-pole switch SS Fig. 2 and Fig. 4. This switch 
is weighted in such a manner that it tends to stay closed. By lifting 
the weight the switch is opened, and it may be kept opened by means 
ofa small catch R. The action of lifting the wei ht to open the 
switch SS lifts the catch R, and so interrupts the pilot-wire circuit, 
and the voltmeter needle falling to zero indicates that the trans- 
formers at the particular sub-station have been disconnected from 
the distributing network. When the whole of the secondaries at all 
the sub-stations supplied by a feeder have been disconnected, the 
feeder is itself disconnected at the generating station, thus cutting off 
all the primaries. 

(d) Switching on Transformers.—When it is desired to switch the 
transformers on to the distributing network. The switch D at the 
generating station is placed over to make contact with the wire A. 
As the pilot wire at the sub-station end is connected to the neutral 
wire B through the catch R and coil E, a current will now pass 
through the coil E, and release the catch R, allowing the weight to 
fall and close the switch S. If the switch D is now replaced so that 
the ре wire із connected to the voltmeter V, this instrument 
should then indicate the pressure at the transformer station. The 
reading of the voltmeter will be a reliable indication that the switch 
SS has operated satisfactorily. 


THE DISTRIBUTION OF ELECTRICITY.* 


BY G. WILKINSON. 
(Borough Electrical Engineer, Harrogate.) 


The subject of the distribution of electrical energy is such a wide 

one that I cannot hope to treat it exhaustively in a Paper of the 
To amenn zd this e ran The question of size of 

conductors, typesof insulation, methodsof laying, regulation of pressi 
methods of dere and kindred subjects ould each form i ample 
and appropriate theme for a Paper under the above general heading, 
but the object of this Paper is to bring before the members of this 
Association certain роса difficulties and suggestions upon this 
important branch of the electric supply business which has hitherto 
been somewhat neglected in favour of more interesting but possibly 
less important engineering and electrical details, If the responsi- 
bility of an electrical engineer ceased at the "bus-bars in the works, 
his lot in life would be a happier one than it is at present ; given 
good design of plant, sufficient boilers, engine and dano power, 
average care and intelligent ноп at the generating station, 
a steady electrical pressure and a constant supply of current is 
assured. It is undoubtedly in the distribution of the electrical 
energy from the generating station to the consumers’ premises that 
the greatest risks of failure of supply occur, aud it is this department 
of the undertaking which is fraught with most risk ; here failures of 
а more or less serious nature are liable to occur at any moment often 
without the slightest warning, occurring at widely varying periods 
of time, usually during wet and unfavourable weather, and possibl 
at a time of night or early morning when it is desirable to be in bed, 
or at any rate free from the cares and worries of business It is not 
comfortable for any engineer to feel that notwithstanding the exercise 
of due care and forethought, a bad fault may develop upon the mains 
at any moment, and effectually stop the supply of electricity to a 
large proportion of the consumers. Such interruptions of supply 
serve to destroy public confidence, cause a large amount of loss and 
inconvenience, and reflect more or less upon the ability of the 
engineer. 

Against faults on mains, the possession of accumulators provides no 
remedy, and assuming a proper subdivision of plant with an adequate 
reserve of power at the generating station, accumulators are not 
regarded as such an important adjunct to a station as they used to be, 
nor are they likely to assume an important place in large under- 
takings until they are much improved, reduced in price, less trouble- 
some in upkeep and of higher efficiency. It should be one of the 
prime motives of an engineer to make his distribution system safe 
and reliable under every poesible condition that can arise; no spirit 
of parsimony on the part of those in authority should prevent him 
obtaining and putting down the very best cables and joint boxes 
money can buy. So far as experience has hitherto shown there is no 
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* Paper read before the Municipal Electrical Association, at Leeds, 
June 25. 


difficulty in obtaining a variety of types of reliable cables ; there are at 
least half a dozen good makers in this country, and there areas many 
systems of laying mains to select from, while the types and varieties of 
jointa, joint boxes and accessories thereto in use are far too numerous, 
For low-tension direct-current distribution, recent practice has led 
to the almost universal use of three conductors laid side by side 
in the same trench, and they usually fall under one or other of the 
following types : (1) Bare conductors carried on earthenware or gles 
insulators within concrete, brick or iron conduits ; (2) three insulated 
single conductors laid in troughs, and run up solid with bitumen ; 
(3) concentric cables, armoured and laid directly in the ground; 
4) single cables drawn into stoneware, concrete or bitumen con- 
uits ; (5) three-core “clover leaf " cable armoured and laid directly 
in the ground. No. 1 is a method of distribution which is ом. 
assed for durability and simplicity, and for low-tension currents 
t appears to be perfectly reliable provided the conduits are kept 
clear of water. It can be highly commended on account of the ease 
and small cost of connecting consumers’ installations with the mains, 
the service mains can be soldered to the supply mains at any point, 
and no joint box is required. Notwithstanding these substantial 
advantages this system appears to be making little if any headway 
owing to the difficulty of finding room for it under the stret 
pavement, besides which, owing to the cost of the conduits and 
supports, it is probably not economical in first cost for conductors of 
less than 0:1 sq. in. section, which is too large a conductor for the 
less important streeta. 


I believe there are few engineers more favourably impressed by 
this system than Mr. Wordin but according to the returns pub- 
lished in his Paper on ** The Distribution of Electrical Energy” read 
before the Northern Society of Electrical Engineers he has less than 
63 miles of this class of mains laid down in Manchester out of a total 
length of nearly 32 miles of distributing maine. The St. James and 
Pall Mall Co, at the commencement of their works used bare con- 
ductors laid in iron conduits very largely indeed, but there have beea 
no extensions thereto during the last seven years, bare conductor 
having been discarded in favour of armoured insulated cables laid 
directly in the ground. Method No. 2 appears to be the mos 
widely used system for the distribution of low-tension diret 
current, and possesses the important quality of durability wit 
facility and cheapness of jointing service cables. No mechanial 
joint boxes for service mains are necessary, the service cable 
can be soldered directly to the distributors at any point, the joint 
being insulated and the trough refilled with the waterproof bitumen. 
The troughs should in every case be covered with cast-iron covers 
to afford protection at the top and sides against mechanical iojury. 
and the services used in connection with this system should аю 
be enclosed in troughs and run up solid with bitumen, the whole 
being protected by metal covera. Experience in many towns appear 
to show that a carefully laid network upon the solid system 
is remarkably free from faults. Methods Nos. 3 and 5 have been 

ly used, but they do not appear to possess the qualities 
of durability and permanence equal to methods Nos. 1 and 2, as the 
steel sheathing is liable to rapid corrosion in wet ground, but given 
freedom from mechanical injury the life of these cables is probably 
measured by the life of the lead covering in which they are enclosed : 
what length of time this represents there is as yet no experience 
to show. The recent рене of putting lead sheathing cables into 
earthenware ducts, and covering them with a continuous coati 
bitumen, will doubtless increase the durability and life of the 


Method No. 4 the writer regards as only suitable for feeders from 
the station to the various distributing centres. А good method is 
Фо draw feeders into some form of conduite, from which they can 
readily be withdrawn in case of a fault or for the substitution of à 
larger main to meet an increasing demand. The feeders should be 
laid in the longest lengths possible, so as to reduce the number 
joiuts to a minimum. These joints in all cases should be readily 
accessible for examination, testing or repairs. For alternating cur 
rents armoured concentric cables are most frequently used as low- 
tension distributing mains, and give the most satisfactory results 
Clover leaf three-core and triple concentric cables, armoured and laid 
directly in the ground, are also largely used. The three-core cable 
is somewhat more expensive in first cost than the triple cable, 
bably because it is not manufactured in such large quantities; it Das 
however, the advantage that the service joint boxes and connections 
are much cheaper. А service joint box for a triple main costs from 
£2 to £3. 5s., as against half the cost for a service joint-box АП 
connections for three-core cable of the same size; in addition to this 
the triple concentric box costs more in labour to joint. This mea 
an average saviog with three-core distributors of over 25s. for each 
service connected, or where two services are taken from the samt 
box 12s. 6d. per service, which is & very substantial saving, erect 
in the total cost of connecting up small consumera With trip* 
concentric distributora, it is necessary at every other service conne- 
tion to cut through the outer and middle conductors to make joints 
on the inner and outer conductors, the alternate joints being m4 
to the outer and middle, leaving the inner conductor intact; 7 
many triple service joint boxes, it is necessary to cut 
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conductors at every joint, and this constant cutting and the frequent 
insertion of mechanical junctions, doubtless tends to impair the 
conductivity of the main. In some towns to avoid cutting the 
middle conductor the triple concentric distributors have been divided 
up ue sections, each section being connected by a junction box, 
which changes the polarity of the inner and middle conductors, so 
that the middle will be + on one section and — in the next; all 
joints are made upon the middle and outer conductors only while 
the balance of load is thus kept approximately equal on the two sides 
of the neutral or outer conductor. 


Probably the advent of higher voltage lamps and tlie consequent 
raising of the electrical pressure upon he distributors will lead to 
e concentric mains entirely superseding both the three-core and 
triple mains for alternating-current distribution purposes. For high- 
tension distribution, concentric mains have demonstrated their 
Superiority over side-by-side cables, both in point of efficiency and 
safety. For high-tension currents it is difficult to conceive a safer 
method of distribution than by concentric mains with the outer 
conductor earthed at the station, and the writer has known numerous 
instances where 2,000-volt mains have been sawn asunder by careless 
jointers with the current on, always with disastrous result to the 
saw, but with no inconvenience to the jointer beyond a blinding 
flash when the saw has reached the innerconductor. As a dielectric 
for high-pressure mains, paper impregnated with oil appears to be 
the most satisfactory ; it possesses great resistance to electrical stresses, 
has sufficient flexibility if the cable is carefully handled, and the 
conductors cau be heated to a considerable temperature before any 
damage is done to the insulation, which is a great advantage when 
sweating joints, or in case of having to overload a cable for the 
purpose of burning out a fault. Owing to the hygroscopic nature of 
the dielectric it is necessary that the cable be enclosed in a continuous 
metallic envelope to keep out moisture, and this appears to be the 
one weak point in paper-insulated cables, though the writer has only 
had two instances during a long experience in which paper-insulated 
mains have failed owing to blow holes in the lead covering. 


Joints and Jointing Doxces.—Probably in no branch of electricity 
supply undertakings 18 more variety of design manifested than in the 
matter of joint boxes, Many engineers design their own joint box 
and will employ no other type ; some of these boxes are of good an 
reliable design, and a fair proportion of them are faulty and 
unreliable. Owing to the almost numberless designs of boxes used 
in the country and the consequent limited demand for each pattern, 
the cost of joint boxes must necessarily remain high, and in the 
writers opinion it is time an effort was made to secure standard types 
of joint boxes and connections for all classes of cables, which shall be 
recognised as moet suitable and reliable for the particular purpose 
for which they are designed. Until there is more uniformity of 
design and standardisation in joint boxes, disconnecting boxes, house 
service boxes, terminal boxes, and their accessories, the cost of 
connecting consumers premises to the supply must remain high, 
and we cannot hope to be free from interruptions of supply, which, 
though happily in most cases occurring only at long intervals, 
constitute a continual source of anxiety to the engineer, and in the 
past have served to confirm a general impression in the mind of 
the public that electricity supply is unreliable, and should not be 
entirely depended upon either as a source of power or illumination. 
In the case of low-pressure supply network employing single cables 
the question of joints is not serious or diflicult, and probably the 
best form of joint is an ordinary “married” and soldered joint 
well lapped with insulating strip, enclosed in a substantial iron 
case, and run up solid with a waterproof bituminous compound, or, 
in the case of rubber insulated cables, covered and vulcanised. For 
economical reasons the joints on low-pressure mains are buried 
veneath the pavements, and any faults which may develop are 
difficult to find; for this reason at every street corner an 
accessible distributing box should be provided at which the 
network can readily be disconnected and divided up iuto short 
lengths, enabling faults to be quickly located and repaired 
before they became serious, The pillar distributor designed 
by Mr. Wordingham for Manchester is admirably adapted for this 
purpose. The apparatus consists of a central iron pillar within the 
junction box, supported upon insulators. This раг carries an iron 
plate for each pole ; on each plate is fixed a ring.shaped porcelain 
insulator, carrying a gun-metal ring having projecting studs to which 
the cables can be clamped by means of nuts, the ends of the cable 
being sweated into luge. A large funnel is slipped on to the top of 
the pillar, and serves to collect any water that may drip into the 
junction box, and so prevent it from falling upon the connections. 
Owing to experience obtained with fuses on mains, which were 
always put in too light, there appears to be a wide and well-founded 
prejudice against the use of underground fuses, especially in big 
undertakings, where, owing to the development of a fault upon a 
main, such a куй of current will take place through the main 
as to permanently damage the insulating covering thereon from 
excessive heat. Under such conditions the conductor of smaller 
section would be fused before damage were done to the insulation of 
the main, and at the eame time the faulty circuit would be isolated 


from the remainder of the network and prevent failure of supply on 
other mains in the immediate district. ‘This is simpler, cheaper, and 
more reliable than employing automatic devices to break circuit with 
excess of current ; and such automatic devices are subject to rapid 
deterioration when put underground, are liable to stick at the critical 
moment, or to open the circuit when it is not desired or necessary. 
In joint-boxes for concentric cables the prevalent method of 
clamping up the outer conductors upon the insulation of the inner 
conductors should be condemned, as no permanently good connection ` 
can be made upon a more or less soft and elastic substance forming 
the insulation. The unsatisfactory makeshift of slipping a split 
ferrule in between the outer conductors and the inner insulation 
should also be abandoned, as seldom is à sound metallic contact 
upon ail and every outer strand of the outer conductor secured by 
this method, the outer conductors often being hard bound in one 
diameter and loose in the diamcter at rivht angles; thus in course 
of time, when the main becomes loaded to its full working density, 
heating is likely to take place at these contacts, the joint becoming 
impaired and the resistance of the main increased. In every case 
the “outers” of concentric or triple concentric mains should be bent 
out at right angles, radiating from the centre of the cable, and be 
securely clamped between two discs of metal, which also form the 
necessary connections in the joint. By this means a good contact is 
maintained between each and every strand of the outer conductor. 
If these discs of metal are made whole the centre conductor requires 
to be cut in order to get the discs into position, which is not good 
ractice, although often resorted to. To avoid this, the discs should 
made in halves, the division line of the front disc being set at 
right angles to that of the back disc, thus securing rigidity and good 
conductivity when fixed. For the same reason all joint boxes for 
mains should be made in halves, $e, divided horizontally in the 
lane of the cable, otherwise the mains have to be cut to get the joint 
xes on, which is a common though bad method. 


The writer wishes to enter a protest against the far too lavish use 
of compound in joint boxes. Waterproof bituminous insulating 
compound is a very useful and necessary article to the jointer, but 
it is a mistake to run up a mechanical joint box solid with this 
substance ; the connections within the box should be enclosed in a 
light internal box preferably of incombustible material to keep the 
compound off the connections, and the componnd should be run in 
solid between this internal box and the outer box. The difficulties: 
of clearing the connections of this compound when once they are run 
up solid in it are very great ; the compound is seldom brittle enough 
to chip out with hammer and chisel, consequently it has generally 
to be melted out with a blow lamp. As evervbody of any experience’ 
knows this is a very tedious process, and unless great саге and judg- 
ment are exercised the insulation of the incoming cables is damaged 
by the heat ; such work as this has generally to be done when there 
is a fault on the main, and it makes it impossible to effect an: 
expeditious repair, whereas if the compound simply formed a shell 
round the joint between the outer joint box and a fragile inner box 
the joint could be quickly cleared and the connections readily exposed 
for the necessary examination, alteration or repairs. 


"The author would like to see the prevailing custom of using wood 
or fibre boards in joint boxes superseded by the use of earthenware or 
other incombustible inaterial having satisfactory insulating qualities; 
combustible material in house switches, fuses and distribution boxes 
has long been superseded by the use of porcelain, and possibly the 
same improvement will take place in underground joint boxes 
when a serious effort at standardisation has been made. Experience 
has demonstrated to the writer that in many instances substantial 
improvements can be effected in joint boxes if the cable ends to be 
joined are turned into a vertical position and enter the joint-box 
from the bottom. This method, which was a radical departure from 
the prevailing practice of that day, was probably first introduced by 
Mr. J. S. Raworth in 1892 on the high-pressure concentric mains 
laid in Huddersfield ; in this case the mains are brought through 
glands in the bottom of a circular cast-iron base, the glands being 
made watertight round the cables by means of wax, thence through 
a disc of porcelain fixed on the said iron base and carrying the con- 
nections for the “outer” conductors ; the “ inners ” being carried up 
still higher in the box by their own rigidity support the“ inner“ 
connections which are fixed by suitable ecrewed clamps to the ends 
of the “inner” conductors, the said clamp connections being covered 
by an inverted cup insulator formed of woodite. The whole joint 
box is covered by a dome-shaped cast-iron cover, the lower 
edge of which dips into a fossit, cast round the circular iron 
base, where it is made air and watertight by a filling of wax. 
This joint box was a great advance upon many of those in use at that 
time for the following reasons: (1) it is easily accessible; (2) the 
removal of the dome-shaped cover immediately exposes all the con- 
nections for examination or manipulation ; (3) the insulation of 
the joint is high ; (4) little, if any, combustible material is used in 
the construction of the box ; (5) the joint box is cheap and the parts 
interchangeable. Joint boxes of this type are used by Prof. Kenned 
upon the low-pressure mains in Sunderland and Edinburgh in whic 
the ends of the single cables are turned into a vertical position and 
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fitted with metal cone-shaped connectors ; these connectors are 
screwed up to à heavy horizontal connecting bar, the whole being 
covered by a dome-shaped cover of porcelain. Four, five or six-way 
boxes are also used of similar construction. There may be other 
towns in which this class of joint is used, and probably its use will 
become more general in the near future for many classes of cable 
owing to the simplicity of the method and the considerable advan- 
tages obtained thereby. At all points where the Raworth high- 
tension joint box is used it is necessary that tbe cable ends be left 
long enough to overlap each other so as to allow enough spare cable 
to enter the box and reach the connecting bars, also the ccnnectionsg 
within the box are so close together that the joint is practically 
useless as a disconnecting box during period when the cables are 
carrying current. The writer is using a reliable and inexpensive 
high-tension box of this type with very satisfactory results. This 
joint box is cast “ coffin-shaped,” viz, long in one diameter aud 
narrow in the other, in order that it may be placed upon any cable 
which is already laid ; and by reason of the centres being wide apart 
in one diameter, any cable is long enough to reach up to the box 
terminals, provided the cable is cut at point mid-way between the 
two centres. This coffin box is supported with the outer metal 
pavement box just below the pavement level by means of brackets 
which not only carry the joint box, but also grip the outer lead 
covering of the cables, thus effectually earthing both the inner 
and outer boxes, and maintaining the cable ends in a vertical 
position at the proper ceutres and attitude for entering the taper 
glands in the bottom of the joint box; the joint box lid which 
is ehrouded round the rim, is secured by means of swivelled 
bolts and wing nuts, and is made watertight by compressin 
an india-rubber ring between the lid and box rim. It wil 
thus be evident that the joint box is in the best posible 
position for accessibility—it is above the plane of the conduits 
and cables, and forms no obstructions to the drawing 1n or manipula- 
tion of additional mains ; also the joint is well above any lodgment 
or flow of water in the conduits and joint pits; this latter is a 
valuable feature in view of the number of faults which so frequently 
arise through water getting into joint boxes. The box carcase is cast 
so that it may be used either as a straight through, or three or four- 
way box as desired. The outer conductors, after the cables are brought 
through the bottom of the joint box, are spread out radially and 
clipped in between contact discs, the sald discs being connected 
together by suitable connecting links, and upon each upper half of 
the contact disc bossee are cast, into which externally fluted hollow 
earthenware insulatora are screwed; through these insulators the 
inner conductors with their insulating coverings are brought, and the 
inner conductors are attached to the metal terminal discs fixed on 
the top of these earthenware insulators, These “inner” terminals 
are made in various designs according to the particular use for 
which the box is required, and in due form an * inner" connecting 
bar is used forming a first-rate quick-break switch which may be 
pulled out or replaced with perfect safety at full load should such 
an operation be necessary. A watertight compound is used only for 
luting up the conical cable glands in the bottom of the box, the 
whole of the internal connections being thus left exposed for 
examination, testing or repairs. These boxes in any size up to 300kw. 
size (viz., 150 1 die at 2,000 volts) complete with all accessories, 
including outer box, fixing in the pavement, jointing up, jointer's 
time and all labour, cost less than £5. 5s. each, while the cost of brick 
pit and риш cover alone for many types of boxes exceeds this 
figure. In the writer's experience рош the introducion of this 
type of high-tension box the cost of brick pit, pavement frame, cover, 
and internal joint box for concentric cables, including labour, fixing 
and jointing up was never less than £7. 7s. 6d. Doubtless in the 
near future triple mains of the “Clover Leaf" type will be exten- 
sively used for power transmission through long distances by means 
of multiphase currents at extra high pressure ; for these mains joint 
boxes of the type just described possess valuable features, as the 
may be depended upon to stand any practical working pressure wit 
safety, all the internal parts can be formed entirely of incombustible 
and durable material, and all inflammable compound may be entirely 
dispensed with. Another form of joint on concentric mains which 
should be mentioned із the simple soldered and wrapped joint, 
which is protected from moisture by coverinz lead sleeve of larger 
diameter than the lead tube covering the cable, and to which it is 
united by plumbers’ wiped joints ; this form of joint when carefully 
made appears to be reliable, but no engineer would entertain the idea 
of using this class of joint exclusively on a distributing network. 

A fruitful source of trouble and failure on high-tension alternating 
current networks laid in residential neighbourhoods arises in the 
connections made befween the concentric mains and the terminals of 
the small transformers installed in the houses. Usually the concentric 
mains are taken into a small joint box, and united therein to “ side- 
by-side” rübber-covered mains which in turn are taken to the 
primary terminals of the transformers. In cases of this kind th» 
writer has, by means of a special cable terminal end and cover, 
always concentric mains directly to the terminals of the transformer 
without the intervention of a joint box, and in no single instance ha: 
a fault ever developed, | Е | 


Below is an abstract of the discussion which followed the readi 
of the foregoing two Papers by Mr. L. Andrews, of Hastings a 
Mr. G. Wilkinson, of Harrogate, before the Municipal Electrical 
Association. 

Mr. J. F. C. SNELL (Sunderland) felt that Mr. Andrews’ Paper was a 
challenge to direct-current men. He would like to place before them some 

ures based upon Mr. Andrews’ own calculatioas which would show a 
different case for the direct-current stations. There were, however, towns 
where obviously nothing but alternating current would suffice. He 
observed in Mr. Andrewa' Paper that the total plant installed in the station 
was 1,700kw. Instead of 17 feeders allowed for he (Mr. Snell) would my 
that 12 feeders would suffice for the purpose. In that case there would be 
very much less trench work to provide. Mr. Andrews put dowm a triple 
concentric or three-core cable for each of his feeders, but a two-wire feeder 
would suffice amply. The feeders would then cost £24,750 instead of 
£37,340. The feeder panels would be covered by £1,050 instead of £1,700, 
making a total cost of £25,800 for the feeder system. Turning to the high- 
tension scheme, he had never been able to construct a sub-station yet for 
£100, and he thought that the £1,700 was much under-estimated for the 
17 sub-stations. Instead of there being a balance in favour of the high. 
tension system of £15,920 there would only be about £730. He considered 
also that when making comparisons the transformers should be taken as 
part of the feeder system, and the loss on these would be 870 units per day 
instead of 370 as quoted. Turning to the annual cost and upkeep the 
figures would now be materially altered. The repairs on feeders for direct 
current stations taken at 2 per cent. was much too high. His experience 
over 12 years proved to him that one per cent. was ample for direct current 
work. This would reduce the figure of £850 to £258, and the total 
expensea would be £3,802 instead of £5,424. He believed the two schemes 
would work out practically the same. His point was, that if two schemes 
of 1,700kw. each were compared in any particular district which was not 
scattered, he did not think there would be £100 difference in the two 
schemes. | 

Mr. E. W. COWAN (Salford) said there were two ways in which to 
reduce the day losses—one within the station and the other outside. He 
considered the relative advantages of continuous and alternating current 
in relation to any particular area was a difficult subject to discuss. He 
thought it was best to disconnect the high-tension feeders from the net- 
work in order to save losses. Mr. Boot had indicated the ways for doing 
this, and Mr. Andrews had a complete scheme. Unless they knew that 
the switches were absolutely to be depended upon it would never do to 
give them such an important function to perform as automatically 
connecting and disconnecting transformers. The method suggested for а 
member of the staff to go round and switch on and off the transformers was 
hopeless in practice. A sudden demand from any cause would absolutely 
produce disaster, as there would be no time to send a runner round to 
switch on the different transformers, Switching feeders on and off abruptly 
ought not to be done in connection with any high-tension station, especially 
in a station with a scattered area aud long feeders of any capacity. 
Dr. Fleming and others have pointed out that in a 2,000-volt distribution 
system by abruptly opening a switch you may get 100,000 volts on your 
feeder, and he had experienced so much trouble from this increase of the 
pressure that he would not allow it to be done at any station with which 
he was connected. The simplest way would be to connect the switch оп to 
a 'bus-bar and run down the machine slowly. If automatic switches could 
be got which were reliable that was the right thing to do. 

Mr. C. H. WORDINGHAM (Manchester) said that Mr. Snell had 
already stated what he would have liked to have said himself upon 
Mr. Andrews’ Paper. He would have been pleased to see some mention of 
the high-tension continuous current work, as he thought that would have 
afforded a better discussion than the other two systems of high · tension 
single-phase and low-tension direct current. With reference to bare 
copper mains he looked upon j sq. in. as the lowest limit of size for 
running baro copper conductors ; he would never think of putting in ^ 
main of this kind less than } sq. in. diameter. In some of the outlying 
districts all the large mains were bare copper in work which he had recently 
done. He thought the thick pitch pine cover was the best one could have, 
even better than cast-iron. Mr. Wilkinson mentioned that the hydroscopic 
nature of the dielectric necessitated the cable being enclosed in а metallic 
envelope. It seems to him (Mr. Wordingham) that this metallic envelope 
was dangerous where trams were about. A 

Mr. H. FARADAY PROCTOR (Bristol) pointed out that in Bristol the 
cost of building sub-stations, with walls 21 in. thick, and built in the most 
perfect manner, did not exceed £70 each. With regard to switching f 
the high and low pressure from the mains the proper way was to switch o 
first the high-tension leaving the pressure on the cable fed from the n 
pressure transformer. It seemed to him the only dauger from the rise o 
pressure would be in the continuous current station, as there were 00 
transformers to take the pressure off gradually. . 

Mr. W. A. CHAMEN (Glasgow) said that owing to extraordinary col: 
ditions existing at Glasgow they had had to give up the use of bare or 
conductors altogether. In Glasgow they could not retain any right lor 
their mains under the fvotpaths, and they were obliged to keep a 
the mins from the footpath and putting them under the street, an 
he believed it was very dangerous to have electric lightiug ipie 
under the street with bare copper mains. They started in Glasgow V! 
two systems—one using cast-iron troughing and the other arar 
troughing—both run in with bitumen or pitch. The cast-iron FT 
the best; but if the lead was msde alive through а fault it gradualy 
run on the lead until it could find its way through the bituinen, and F 
serious trouble followed. Whenever they opened any of these ed f 
with lead-sheathed cable in they made a point of connecting the teà 
metallically with the trough. With regard to the earthenware tro ing, 
it was impoasible to make good joints between the ends of the troughs, А 
the result would no doubt be in tinje that if the lead got alive electro p 
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would occur there. The result of this was that they have decided to go 
back to wood troughing, and they were trying now to use cables without 
lead sheathing. ` 

Мг. А. S. BARNARD (Hull) would like to draw attention to the point 
Mr. Wordingham had raised, i. e., high-tension continuous current for a 
town of that size. It had one or two great advantages over alternating 
stations on the lines suggested by Mr. Ándrews ; they could cut out the 
whole of the bigh-tension mains and transformers aud so save the loss 
through the high.tension mains. In Hullthey were able to control the 
whole of the high-tension feeders from the generating station, which saved 
the expense of sending a man round to switch off the transformers, &c. 
They had four sub-stations with 13 large transformers in them, and they 
send a man round during the day to attend to the lubrication. They 
could at any time switch on or off the transformers as desired from the 
generating station. 

Mr. G. M. HARRIS (Bray) differed with Mr. Wilkinson on the question 
of jointing ; he thought of all the forms of jointing concentric cables two 
plates clamped together was the worst. They bad had great trouble from 
that and he considered that the proper way was to bring the outer to one 
side and joint them round, using solder and putting them in a proper box. 
He was much interested in Mr. Chamen's remarks about troughing, but 
there was one form he had not mentioned which he (Mr. Harris) had tried, 
and that was the concrete form. He thought the proper thing to put on 
the top of the cables was a board. 

Mr. J. E. EDGCOME (Kingston-on-Thames) said the conclusions they 
seemed to have come to were that the low. tension men thought they were 
right, but the high-tension men knew they were right. He agreed with 
Mr. Barnard that the high tension continuous current had its advantages, 
but unfortunately for that particular theory there was such a large capital 
expenditure involved. 

Мг. R. TURNBULL (Tynemouth) thought the difficulty of regulating 
the pressure on mains might be got over by having transformers giving 
different voltages on the secondaries, some 100 and others 101, &c., 
according to the load which they had to carry, 

Mr. H. R. BURNETT (Barrow-in-Furnes:) said Mr. Andrews’ calcula- 
tions were based upon 10 per cent. drop at full load, but he thought it 
would be more economical to work with 15 per cent. drop at full load. 
The average loss of 10 per cent. at full load would probably mean not 
more than 5 per cent. of the average loss throughout the 24 hours. 

Mr. H. L. P. BOOT (Tunbridge Wells) stated that the cost of a distri- 
buting system on low tension was considerably more than on the high 
tension because it was a difficult matter to run another feeder on the low- 
tension system to the point where the load increased rapidly, but it was 
an easy matter on the high-tension system to add another transformer. 
He did not favour automatic disconnection of transformers as they were 
liable to go wrong. 

Mr. L. ANDREWS (Hastings) replying to Mr. Snell, said he mentioned 
17 feeders because this made an average length of 900 yards to 1,000 yards, 
and it seemed to him that if only 12 were used they would have very poor 
lights at certain points. He thought it was necessary to have boosters or 
resistances to equalise the pressure, otherwise in some parts the voltage 
would vary considerably. He knew continuous-current men liked to talk 
about the simplicity of their system, but he preferred a high - tension 
alternating-current transformer to the running machinery necessary with 
continuous current. He mentioned £100 as the cost of а sub-station, as 
he wished to be on the top side ; as a matter of fact, he had constructed 
many, with glazed bricks inside, at a cost of £80 each. 

Mr. О. WILKINSON (Harrogate), in replying, said most people 
considered they were entitled to have the light whether they were in the 
outer districts or in the centre of the town. The outer districts could not 
be supplied on a low-tension network as these mains could not be run to 
all the outer districts ; the capital outlay would be too heavy to make the 
undertaking a success. He was glad to see Mr. Wordingham agreed with 
him that bare copper conductors should not be used for sizes less than 
250 amperes, 


THE PROTECTION OF TELEGRAPH AND TELE- 
PHONE WIRES IN CONNECTION WITH OVERHEAD 
TRACTION.* 

BY R. C. QUIN. 


(Borough Electrical and Tramway Engineer, Blackpool.) 


This question at the present time is of special importance in view 
of the number of traction systems now being installed throughout the 
Kingdom, and in view also of the fact that there is such a divergence 
of opinion and practice. This latter is most marked in connection 
with the two Government Departments concerned, the Board of 
Trade and the Post Office. That overhead E aT and telephone 
wires need protection will be admitted, but how shall this protection 
be best given? To the author the best method appears, and he 
thinks his readers will agree with him, to be the placing of these 
telegraph and telephone wires underground where they cro:s the line 
of tramway route. He believes the Telephone Company are not 
averse to this course being adopted; but we are met with the 
absolute refusal of the Post Office to consider any such proposition. 
Under these circumstances we must recognise the existence of 
crossing overhead wires. 

The most usual practice until a comparatively recent date was to 


* Paper read before the Municipal Electrical Association, at Leeds, 
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place guard wires above the overhead trolley line at a distance of 
about 18in., these wires being of idein steel and supported b 
insulators. "There is a question which the author has oRen ged. 
and to which he has not, as yet, received a satisfactory reply, 
and therefore he takes the liberty of placing the question before his 
readers. It із this: What are the insulators intended for?” Are 
they to protect the telegraph or telephone wires or the trolley line ? 
Assuming that we raed ard wires, they should be supported on 
poles 2ft. above the trolley line, but they should not be insulated. If 
a telegraph or telephone wire break what need is there to insulate 
from earth? If two guard wires in the same horizontal plane and 
18in. apart be placed over the trolley line, the probability 1s that the 
broken telegraph or telephone wire would not come in contact with 
the trolley line or passing trolley ; but it might do so. In that event 
it is better that the guard wire should be efficiently connected to 
earth, as a short circuit would be the result, and if both lines, 
telegraph and telephone, and trolley line be properly protected by 
maximum current apparatus no damage would ensue. The author 
would, however, point out that it is not sufficient to have these guard 
wires clamped to a traction post, when the traction post is bedded in 
concrete. There should in all cases of guard wires be two poles 
bonded to the rails, and these poles should preferably be the end 
ones of the guard wire section. The telephone and telegraph wires 
should be provided with fusible cutouts or other similar device for 
the protection of the terminal instruments, and this is a matter of no 
great cost. With these precautions there need be no fear of electrical 
accidents from overhead telegraph and telephone wires. 

There is another system of protection now largely adopted, and 
which consists of fastening to the trolley line brass clips, and placing 
vertically over the trolley line a wooden moulding of greater width 
than the trolley wire. This system, to the author, appears to have 
several objections. It is more unsightly than the guard wires, and 
brings the trolley line into ter prominence, There also appears 
to be difficulty in thoroughly securing these strips, for in most 
towns in which they are in use many lengths have become detached. 
Farther they do not afford the same protection a3 guard wires. A 
telephone wire may break and fall on the strip, but so far no great 
damage results. A car, however, comes along, and as has happened 
the driver does not notice the fallen wire, but the cheeks of his 
trolley wheel touch the wire forming contact between it and the 
trolley line, We then have a live telephone wire earthed only 
through its terminal instruments, and a live dangling wire on the 
car, which is not assuring to the ngers. Ж 

There is a third method which is advocated by the Post Office, 
and that is a system of bunching telegraph wires so as to reduce the 
number of crossing places, and then forming an insulated cradle or 
hammock round these wires. The principal objection to this course 
would be extreme unsightliness, It moreover by no means follows 
that if a wire breaks it will not fall through the cradle, as the 
meshes are 2ft. to 3ft. square. | | 

If we are to regard as impossible the laying underground аё 
crossing places of telegraph and telephone wires, then the author 
suggests the following as the best method to protect telegraph 
and telephone wires (1) The erection of two guard wires l8in. 
apart, at a minimum height of 2ft. above the trolley line. 
(2) The length of the guard wires to be such that should the crossing 
90 or telephone wire break close up to one span insulator, and 
be blown horizontally in either direction it could not, when fallin Д 
come in contact with an unguarded portion ofthe line. (3) E 
span of guard wires should be separate and distinct from its neighbour, 
but metallically looped across. (4) No insulators whatever should be 
used, but guard wire standards be bolted direct to the bracket arms, 
or to the span wire, as the case may be. (5) The terminal posts of 
each length of wire should be bonded to the tram rails. 
(6) The trolley line should be divided into seetions, and each 
protected by a maximum current device. These sections should 
preferably not be of equal ка but proportioned for equal 
maximum working current. (7) The crossing span of telegraph or 
telephone wires should be terminated by a disconnecting insulating 
shackle on each side and the connection across these shackles should 
be by fusible metal bridge. If these suggestions be carried out, 
the author considera that all that is humanly possible to protect 
overhead telegraph and telephone wires will have been done. 


The following is an abstract of the brief discussion on the above 
Paper :— 

Mr. A. S. BARNARD (Hull) agreed with Mr. Quin's views upon this 
subject. There were many different kinds of overhead wires, and they 
were bound to have some means of keeping them off the overhead trolley 
wire. He thought the minimum height of 2ft. above the trolley wire wa; 
too much, as there was great risk of the loose end swinging round and 
coming in contact with the trolley. In Hull they had only a difference of 
8in. rise above the trolley wire, and since they had exercised great care in 
drawing the trolley wire tight they had no trouble with these. He said it 
was very difficult to estimate where the maximum load would be required 
in the level districts. | 

Mr. A: E. LE ROSSIGNOL (Newcastle-upon-Tyne) did not agree with 
all the points mentioned by Mr, Quin. He thought the guard wires should 
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not be earthed, as they would then be very dangerous to men who had to 
work on the trolley wires. He ted that the guard wires should be 
insulated from earth, or a switch should be put in the pillars, so that the 
earth connection might be cut at any time to prevent men from experiencing 
& shock if they happened to put their heads against the wires when repairing 
the trolley wire. The trolley wires should be protected by a maximum 
current device, and he thought this device should be in the station. With 
regard to telephone wires, one of the worst troubles arises when one wire 
has dropped and the guard wires are earthed. It fuses away as it touches 
the trolley, and the cutout falls out at the works. On the Continent 
they put up in front of the insulator, carrying a telephone or telegraph 
wire across а track, a metal stirrup solidly connected to earth, so that when 
the wire breaks it touches this before it can reach the trolley. He thought 
the best method was to earth the whole of the guard wires through a 
switch, and be able to pull that out at any time. | 

' Bailie WILLOCK (Glasgow) said Prevention was better than cure," 
and he thought the best way was to put the wires under the streets. The 
grand secret waa to get the telephones into the hands of the municipalities 
and have the wires put underground. They would then have à good 
telephone service without these risks. 

Mr. R. C. QUIN (Blackpool) in reply, said that when he fixed the 
minimum distanoe of 2ft. between the guard wire and the trolley wire he 
had in his mind the swaying of the trolley line and the jumping of the 
trolley pole; his experience showed that 2ft. was the limit. The length 
of a section depended upon the density and the gradients. As regards the 
maximum current device, there was a great advantage in placing these in 
the section box. The disadvantage referred to by the telephone wires 
falling and fusing while replacing the cutouts at the station would be 
obviated by the section cutout. With regard to having a switch connected 
with the guard wire, he thought this would be very convenient, but as a 
general rule, when repairs were going on, the current was not on the 
trolley wires. 


CORRESPONDENCE. 


— lo 


THE SOUTHPORT TRAMWAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: We regret to have to call your attention to a state- 
ment appearing in your artiele on the Southport Traction 
system in your issue of August 8rd, in which you state the 
overhead construction was erected by us, and remark as fol- 
lows : Some details in the attachment of the guard wires 
and anchor wires are open to criticism, as, for instance, 
making-off the anchor wires on the trolley wire ears and the 
omission to secure the guard wires (which are also noticeably 
kinked in places) to the hooks. The latter is a serious defect, 
for in the case of a guard wire breakiny several hundred yards 
might come down." 

While all work is open to fair criticism, to which we cannot 
object, yet we most strongly object to the last sentence in the 
above paragraph, and demand that you recall it. In the firsi 
place, there are hardly any sections of guard wire in South- 
port that exceed 200 yards in length; in the second place, 
your statement is incorrect, as the guard wire is properly 
secured and tied in to each support, and cannot come down 
in the manner you state.— Yours, &oc., 

MacaRTNEY, McELrroy & Co. (Lrp.) 
| J. F. Macartney, Managing Director. 

London, August 3, 1900. 

[We regret that the word properly was omitted in the 
first sentence quoted above, before the bracket. On theopen- 
ing day, July 18th, the guard wires were certainly not secured 
in а workmanlike manner. 1% is interesting to kaan that in 
hardly any case could more than 200 yards of guard wire have 
come down.—Ep. Z. 


THE ENCLOSED ARC LAMP PATENTS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: In reference to the note appearing in your recent 
issue re the discontinuance of our action against William 
Jones Davy, we must ask you, in justice to The Jandus Arc 
Lamp and Electric Co., Limited, and to our many licensees, 
to state that proceedings in the nature of a test action upon 
tlre Jandus patents are now pending in which we are advised 
that (as in the recent Johnson and Phillips action) we shall 
have a successful issue. We shall them deal with the small 
infringers as we did with those licensees who, to their own 
detriment, elected to join hands with Messrs. Johnson and 
Phillips in disputing our rights under our licenses.— Yours, &0. 

For the Jandus Are Lamp and Electric Co., Ltd., 

London, August 8, 1900. А. A. Опллкз, Secretary. 


LEGAL INTELLIGENCE. 


Postmaster-General v. Loch. 


In the Edinburgh Small Debt Court recently, the Poatmaster-General 
sued Mr. Adam Loch, a contractor, for the recovery of £9. 88. 1d., damage 
alleged to have been caused to a telegraph line underneath a public 
thoroughfare in Leith. It was alleged that the telegriph line was melted 
by the heat from a tar boiler which defender employed for his business 
For the defence it was urged that as the defender did not know the telegraph 
line was there he should not be held liable, Eventually Sheriff Reid gave. 
judgment for the amount claimed. 


Charing Cross and Strand Electricity Co. v. Johnsoa 

and another. 

This case was in Mr. Justice Cozens-Hardy's list yesterday (Thursday, 
but before the case was called on Mr. Eve, Q.C., stated that it was a right- 
of-way-case, but he could not ask his lordship to try it on motion. No 
undertaking would be given, and the motion by coasent would stand until 
the trial of the action. 


Burke v. British Blahnik Arc Light Syndicate. 

In the Chancery Division on Tuesday, Mr. Justice Kekewich heard aa 
adjourned motion for the appointment of a receiver. It was now explained 
that the consent of a trustee for the debenture-holdera was not obtainable 
owing to his being away from town. His Lordship made the declaration 
aaked for. 


Re London Blectrical Cab Oo. (Lti). 
The petition by C. E. Foster and others for the winding-up of thi: 
company has been, by consent, ordered to stand over until after the long 
vacation. 


PARLIAMENTARY INTELLIGENCE. 


NATIONAL TELEPHONE CO. AND GLASGOW 
CORPORATION. 


In the House of Commons on Monday Mr. Provand asked the Secretary 
to the Treasury whether the National Telephone Co. had intimated to the 
Postmaster-General that they agreed in terms of sec. 3 of the Telegraphi 
Act, 1899, to it being made a condition of their licence that they would not 
give preference to any person within the area specified in the licence 
granted by the Postmaster-General to the Corporation of Glasgow, and 
would not within that area, as a condition of giving a service, require ару 
person to grant any facility except for the purpose of supplying telepbouic 
communication to that person; whether the company claimed, in 
respect of coming under this condition, that the permissive powers to open 
streets in certain burghs within that area now hold good for the whole 
term of their licence, and, further, that their licence be extended from 
1911 to 1915, во as to terminate at the same time as the licence 
to the Corporation of Glasgow; whether the company had issued 
a print of an ment with subscribers in the Glasgow aret 
dated June 18, 1900, under which the intending subecriber mus: 
bind himself as a condition of receiving & connection from the 
company not to subscribe to any exchange telephone system 
other than that of the company, or use at any of hia premises any telephone 
instruments in connection with any such other system, and the company 
thus proposed to give favour of preference to persons in the Glasgow 
district who did not join the Corporation telephone exchange as against 
those persons who joined that exchange ; and what steps the Postmaster- 
General was prepared to take to secure that the company should not obtain 
privileges under last year’s Telegraphs Act and at the same time refuse it 
obligations. 

Mr. HANBURY said the National Telephone Co. had stated to the 
Postmaster-General that they were willing that the conditions mentioned 
in the question should be made a condition of their licence. They had also 
1 to prove to the satisfaction of the Postmaster - General that 
they had incurred or contracted to incur material expenditure in laying 
underground wires in certain burghs in the Glasgow area, and had acq 

wers for the purpose under agreements with the local authorities. The 

ostmaster-General was not aware that the company had at present 
claimed that the powers given by their agreements with local authorities 10 
the Glasgow area would hold good during the period of the licence granted 
to the Corporation of Glasgow, and that their licence would be extended 
for the full period of the Corporation licence ; but when the conditions 
to be observed on the part of the company had been duly complied with 
they would no doubt claim that they were entitled to the advantages 
specified in sec. 3 of the Telegraph Act, 1899. The Postmaster-General 4 
attention had been drawn to theform of agreement offered by the company 
to their subscribers, and there was some doubt whether the condition 
mentioned could be held to be a breach of the undertaking not to givé 
preference to persona in the Glasgow ares ; but there was another condition 
in the agreement, -that аз to granting wayleaves for the lines of other 
peraons—which would unqueetionably be a violation of the undertaking 
not to require any peraon to grant any. facility except for the purpose of 
supplying telephonic communication to that person. Any of the 
new conditions which the company were to accept as conditions of their 
licence would, when those conditions were legally in force, reader the 
company liable to the same penalty as a breach of the original conditions 
and that penalty was the termination of their licence. — 


THE ELECTRICIAN, AUGUST 10, 1900. 


613 


LOCAL AUTHORITIES AND TRAMWAYS 


CONSTRUCTION. 

In the House of Lords on Thursday last Lord RIBBLESDALE asked 
the Chairman of Committees whether he had considered the expediency 
of proposing an alteration of Standing Order No. 22, the effect of which 
was to give local authorities a veto upon any proposal for the construction 
of a new tramway. In the event of the London County Council promoting 
a tramway bill they had to obtain the consent of the local authorities and 
accept such conditions as the local authorities desired to impose, not always 
in the public interest. 

In reply, the EARL OF MORLEY said he hoped next seesion to propose 
an amendment of the standing order. 


MUNICIPAL TRADING. 

A report was issued on Saturday by the Joint Select Committee of the 
House of Lords and the House of Commons on Municipal Trading. Owing 
to the Committee having been appointed at a comparatively late period 
in the session the report states the Committee has not been able to bring 
the inquiry to a satisfactory conclusion before Parliament rises. The 
report recommends that the Committee be re-appointed next session. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


Acts of Parliament.—Royal assent has been given to the 
following acts :— 
Aberdeen Corporation Tramways. Liverpool Overhead Railway. 
Airdrie and Coatbridge Tramways. | London County Tramways. 
Aston Manor Tramways. + London County Tramways (Elec- 
Barnsley Corporation. | trical Power). 
Blackpool, St. Anne’s and Lytham | London United Tramways, 
Tramways. Mersey Railway. 
Bradford Corp. (Tramways, &c.). | Newcastle-upon-Tyne Elec. Supply 
Bray and Enniskerry Railway. Co. | 
Brighton Corporation. North Metrop. Elec. Power Supply. 
Charing Cross & Strand Elec.Supply | Nottingham Corporation. 
Corp. (Ltd.) (Further Powera). Plymouth, Stonehouse and Devon- 
Christchurch & Bournemouth Trams. port Tramways. 
Cork Electric Trams, (Extension) | Preston Corporation. 
County of Durham Electric Power | Rawmarsh Urban District Council 
Supply. Tramways. 
Devonport Corporation. | Reading Corporation Tramways. 
Edinburgh Corporation. Rochdale Corporation. 
Electric Lighting Orders, Nos. 6, 7, ' South-Eastern Metropolitan Trams. 
. 8, 9, 10, and 12. South Lancasbire Tramways. 
Great Grimsby Street Tramways. South Staffordshire Tramwaya. 
Hamilton, Motherwell and Wishaw | South Wales Electrical Power Dis- 
Tramways. tribution Co. 
Hastings Tramways. ! Southport and Lytham Tramroad 
Huddersfield Corporation Tramways | Vale of Rheidol Light Railway. 
Ipswich Corporation Tramways. Walker and Wallsend Union Gas 
Lancashire Electric Power. ! Co. (Electricity Capital). 
L^ncaster Corporation. | Wellingborough & Dist. Tramroads. 
Liverpool Corporation. Whitechapel and Bow Railway. 
Aldershot.—Edmundson's Electricity Corporation have written 
to the District Council suggesting that as the Council possess a pro- 
visional order they should arrange the necessary loan for erecting 
electricity supply works, and they would undertake to carry out the 
whole of the works required under the Council's supervieion and at 
prices to be arranged. The company would undertake to manage 
the works when erected for seven years, taking all profit or loss 
which might be made, and guaranteeing to the Council the payment 
of interest and sinking fund due upon their loan. The Council 
would also have the option of taking over the works at seven yeara, 
on paying the company a premium of 15 per cent. upon the capital 
expended, or at 14 years on payment of 10 per cent. on the capital 
expenditure The offer has been referred to the Electricity Lighting 
committee. 


Barnstaple.—It has been decided to engage an electrical engineer 
to advise on the beat means of carrying out the terms of the Council's 
provisional order. 


Belfast.—The Electric committee have included in their report to 
June 30 the following resolution :— 

That a record be made of the committee's appreciation of the able and 
courteous manner in which Mr. V. A. H. M'Cowen has discharged his 
duties as chief engineer, which included the designing and establishment 
of tbé present electricity works, rendered necessary by the rapid 
development of the undertaking under his charge. 

Bradford Corporation Tramway Contracts.—Messrs. R. W. 
Blackwell & Co., who carried out the electrical equipment of the 
Bradford Corporation tramways to Great Horton and Eccleshill, 
recently addressed a complaint to the Bradford Corporation alleging 
that, in connection with the tramway extensions now in hand (for 
which their tender was £13,540), the successful tenderers, Messrs. 
Macartney, McElroy & Co. (whose tender was £12,064), had been 
allowed detailed deviations from the specifications, which amount to a 
saving of £851. This communication was considered at a meeting 
of the Tramways sub-committee on Wednesday, when a letter on the 
subject from Messrs. Macartnev, McElroy & Co. was read. No resolu- 


tion was passed, but a report will be submitted to the Tramways 
committee in due course. 

Braintree (Essex).—The Council will oppose the proposed appli- 
eum of the North British Electricity Supply Co. for a provisional 
order. 


Burton-on-Trent.—The surveyor (Mr. Lynham) has submitted a 
ope on the proposal to construct tramways in the district, but 
before proceeding further the Council have decided to obtain a report 
from Prof. Kennedy on the matter. 


Oardiff—At the meeting of the Lighting and Electrical com- 
mittee last Thursday it was announced that the borough electrical 
engineer (Mr. N. Appelbee) and four members of his staff had sent 
in applications for increased salaries. At the meeting the chairman 
(Mr. Hallett) presided. The following is an abstract report of the 
proceedings culled from the Western Daily Май of the 3rd. and 4th 
inst. :— 

Mr. APPELBEE said it might be interesting to know that five of the staff 
were seeking employment elsewhere. 

Mr. Соор: I am very glad to hear it. 

Mr. Fox: When we advertise we have plenty of applicants. 

The CHAIRMAN: We shall not be able to do anything with the electric 
light until we have swept the whole lot out. After what has happened 
and what Mr. Appelbee has said this is proved conclusively. All they want 
is to get as much money as they can out of the ratepayers and to do as 
little as possible. 

Mr. Moraan TñoxAS : Everyone is playing off his own bat. 

The applications were deferred. 

A letter was read from Mr. W. H. Illingworth resigning the post 
of superintendent of mains, to which he was appointed in June. 

Mr. Fox thought before they accepted the resignation they should hear 
what Mr. Illingworth had to say. It was a most extraordinary thing, and 
he moved that they decline to accept the resignation until Mr. Illing- 
worth appeared before them. 

The CHAIRMAN : You must be careful. Suppose he won't come here ? 

Mr. APPELBEE said he was not surprised at the resignation. Не did not 
think Mr, Illingworth had been comfortable at Cardiff, and he had received 
two offers from elsewhere. 

Mr. M. THOMAS said he had heard that the men under Mr. Illingworth 
were not capable, in his opinion, to carry out the work successfully, and 
that he had complained repeatedly. 

Mr. APPELBEE said he had the highest opinion of Mr. Illingworth's 
qualifications, and should be sorry to lose him. 


The next day Mr. Illingworth appeared before the Committee :— 

The CHAIRMAN said they received his resignation with regret, and felt 
there was something behind it all. 

Mr. ILLINGWORTH said, personally, he would have preferred to have his 
resignation accepted without going into details as to the reason why he 
had taken the step. He assumed that the committ ee held him responsible 
for the efficient distribution of electrical energy in Cardiff. He had heard 
of their failures in the past, and, as mains superintendent, he feared his 
reputation might suffer if such failures again occurred. They must look 
forward to & much larger demand for energy, &nd he had found 
on examination that to prevent failures during the approaching 
winter it would be necessary to make many alterations to the dis- 
tributing stations, to the tanks and mains, and to the low-tension 
network. The atations were not in a good condition as to equip- 
ment an cleanliness In many instances the transforming cases were 
not properly earthed. He had reported matters on & good many 
occasions to the deputy-engineer (Mr. Teasdel). So far, however, 
he could not see any great improvement. Having regard to the approach 
of winter, he felt that, unless something were done, he could not be 
responsible for the proper and efficient supply and distribution. He had 
also had some trouble, which he looked for, from the mains. He heard 
that the department had not been properly handled —he did not know 
through whose fault—and he found that the men had got into dilatory 
ways, and were not at all sharp and attentive in the discharge of their 
duties, though of late an improvement in that respect had been noticeable. 
He had been superintendent of mains in Salford and Halifax, and had 
many years’ experience in carrying out schemes and estimates. It was 
necessary to get out of the men's heads the idea that because they worked 
for a corporation they could do a different day's work than for a private 
firm, a feeling which certainly had existed, although it was wearing away 
now, and would probably disappear in time. One matter that had caused 
friction was the fact that the publie works department did a good portion 
of the work, such as excavating, laying conduits, & c., whilst previously it 
had always been his custom to take a job in hand and carry it through. 
These and other mattera troubled him, and led him to fear that, unless 
thing were different, he might later on find himself in an awkward position. 
Protably they would have breakdowns and then they would bs justified 
in sayiog he was not fit for the position, and that would be a stain upon 
his reputation. Regarding these and other personal matters he did not 
know that he had complained directly to Mr. Appelbee, it being his 
intention not to trouble him at all. However, he did communicate with 
Mr. Appelbee before writing his resignation, and he had also stated in his 
book that he had had trouble with the men. Не did not say the men were 
not efficient, for if they liked they could be efficient. He had conveysd in 
writing to Mr. Appelbee a great many things he considered it necessary to d^. 
When he came to Cardiff he was handed a list of consumera' premises which 
he was told had been examined and the work completed, but on inspection 
he found nothing had been done, and so he had to start to do all the work 
over again. He was told the free library had been completed, but he had 
had four or five men employed there every week, He did not complain ao 
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much of the mains as of the distribution centres, the tanks, and the low- 
tension network. Undoubtedly, it would be better if he could be in direct 
communication with Mr. Appelbee. 

Mr. APPLEBEE said he took the whole responsibility for the outdoor 
department—the responsibility which he had from them, and which he 
accepted. He had received no complaints from Mr. Illingworth, and the 
first time he heard of any friction was two days before Mr. Illingworth's 
resignation was received. Mr. Teasdel had not said a word to him. He 
reminded the committee that it was they who instructed him to make 
Mr. Teasdel his deputy. He did not make the appointment, and he did 
not think that Mr. Teasdel was a fit man to be deputy, having regard to 
his training and qualifications, Moreover, the friction was not limited to 
Mr. Illingworth. 

Мг. доор: Why do you allow your deputy to give instructions ї 

Mr. APPLEBEE : I have carried out your instructions. 

Mr. Fox urged that a vast improvement would be affected if Mr. 
Illingworth were made solely responsible to Mr. Appelbee and the com- 
mittee. 

Mr. M. TgOMASs favoured a thorough reorganisation of the department, 
Mr. Illingworth to be asked to withdraw his notice pending the inquiry. 

Mr. ILLINGWORTH, in deference to the committee, consented. 

The CHAIRMAN said things were going from bad to worse. If anything 
happened the committee would be blamed. If anything went wrong, Mr. 
Appelbee got behind the powers given him, or else he put the blame on 
somebody else's shoulders. It was Mr. Appelbee's duty to see that Mr. 
Illingworth did his work, instead of sending for his deputy, and things 
ougbt to go on smoothly, as in any large engineering department. They 
had had nothing but trouble since this department came into existence, 
and the time had come to ask Mr. Appelbee to resign. That was his view, 
and he could not express it too strongly. 

On the motion of Mr. M. THomas, the inquiry was adjourned, Mesers. 
Appelbee, Teasdel and Illingworth to attend. 


Carmarthen.—Owing to a disagreement with the gas company 
as to quality and price of gas, the Council have decided to engage 
an electrical expert to report on the question of establishing electricity 
supply. i 

Chile.— During 1899 negotiations were in progress for the estab- 
lishment of electric tramways in Valparaiso, but owing to the 
opposition of the existing horse tramway company, the project fell 
through. The owners of these latter lines have a clause in their 
concession that their tramways sha'l not at any point be crossed by 
those of another company, nor shall any new company lay down 
parallel lines. Considerable extensions to the tramways are being 


e. 

The town of Caleta Buena is supplied with electric light by the 
Agua Santa Co., whose works also supply the water and ice upon 
which the town depends. 

At Santiago the Chilian Electric Traction and Light Syndicate 
(Ltd.), with over £1,000,000 subscribed capital (British and German), 
is making good.progress. It has been decided to obtain water power 
of about 50,006 H P. from the river Maipu to generate current for 
the electric lighting of Santiago and a complete eervice of electric 
tramways. 

Colchester.—The Council have agreed to enter into a seven years 
agreement for supplying electric current for lighting the Military 
Hospital, the Goojerat Barracks, the double canteen and married 
men's quarters, the officers’ mess, and recreation rooms of the Sobraon 
Barracks at the following charges: For the first 50,000 units per 
annum 44d. per unit, and for any quantity above this figure 4d. A 
new main is to be laid over the Abbey Field in the position approved 
by the War Department at an estimated cost of £1,500. 


Consett.—Though the District Council have accepted the tender 
of the Shotley Bridge and Consett District Gas Co. for lighting the 
district during the coming session, particulars of the cost of electric 
lighting are to be obtained. 


Dublin.—The Corporation has decided to send a deputation 
consisting of Councillors Jones and M‘Call, the city surveyor 
(Mr. Spencer Harty), and the electrical engineer (Mr. Mark Ruddle), 
to inspect and report upon the systems of electric lighting in the 
leading Continental cities. The deputation will be accompanied by 
the consulting engineer (Mr. Robert Hammond). 


"Duncan's Manual of Tramways, Omnibuses and Electric 
Railways."— The 23rd edition of this useful manual has just been 
published and contains a mass of interesting statistics regarding 
iramways in Great Britain, and also foreign companies originally 
promoted and controlled in this country. The information includes 
an analysis of the last published accounts, the directora and chief 
officials of the companies, and so far as we have been able to test it 
the information is accurate and up to date. At the end of the book is 
an alphabetical list of officials, engineers, and others connected with 
tramway undertakings. The published price is 3s, 6d., and copies of 
the book can be obtained from Messrs. T. J. Whiting & Sons (Ltd), 
74, South-place, London, E.C. 

Electricity in Mining.—An important announcement as to the 
electrical transmission of power from the Cauvery Falls, Mysore 
(India), to the Kolar Field was made last week by the chairman 
(Lord Ribblesdale) of the Road Block Gold Mining Co. He said 
that an arrangement had been made with the Mysore Government 


for the transmission of electric powa from the Cauvery Falls to the 
Kolar Field, which would tend to very much decrease the working 
expenses of the mines. It will probably take about two years to 
complete the scheme. The Falls are about 100 miles from the minea 
At first about 4,000 н.р. will be available. 

Electrical Imports into Argentina —A recent issue of the 
Review of the River Plate gives the following figures in regard to the 
import of electrical appliances during the past year :— 


Quantity. Value. 
Galvanised iron wire..... ............ 26,240 tons £338,455 
Dya Mot. 1 ox ĩ sanasiya 6884 20,228 
Electrical apparatus ................-- 6,211 cases 68,207 
Wire and cables 1,257 tons 102,341 
Fittings, chandeliers, &c. ............ 98 tons 28 671 
Phonographs and gramophonea ... 2,752  .... 4,408 
Arc-light carbons ..................... 139 tons 4,164 
Incandescent lamps ............... .. 53,704 doz.  ...... 20,222 
Telephone material 416 cases 4,023 
Telegraph do. КОС ГК dud T eds . 1,011 cases 7.398 


Electric Cargo Oranes.— The Tees Union Shipping Co. have 
recently erected at their wharf at Middlesbrough three portable 
electric cargo discharging cranes similar to those which have proved 
80 successful at Southampton (see The Electrician for 18 Nov., 1898) 
The cranes, which are capable of lifting 5 tons, have been con- 
structed by Messrs. Stothert and Pitt, the consulting electrical engi- 
neer being Mr. J. G. W. Aldridge, who was dp Sn e for the South- 
ampton installation. "The cranes erected for the Tees Company have 
already given great satisfaction. 

Enfleld.— Three companies have given notice of intention to apply 
for provisional orders, but the District Council have decided tw co- 
operate with the Councils of Tottenham, Edmonton, Wood Green, 
Southgate, Enfield, Finchley, and Friern Barnet in the promotion 
of a bill for electric lighting powers. Pending the execution of the 
propose agreement between these local authorities information 1s 

ing collected concerning the кор of the three companies whose 
proposals are before the Enfield Council. 

Bxhibition.—The first Ironmongery and Hardware Trades Er- 
hibition will be held at the Agricultural Hall, Islington, London, N., 
between the 15th and 25th inst, 

Fakenham.—Owing to the local gas company having increased 
the cost of public lighting from £210 to £275 the question of 
adopting electric lighting is being deba'el in local circles The 
Council have consulted Mr. Mann, electrical engineer, of Norwich, 
who estimated thé cost of purchasing and erecting the lamps, lamp- 
posts and fittings, cables, &., at £850, and Messrs Miller, Son & Co. 
undertake to give a supply of current at £187. 103 per annum. The 
subject was discussed at a public meeting last week, and though the 
prevailing feeling was in favour of electric lighting, a committee of 
10 were appointed to deal fully with the matter. 

Fire Risk Rules.—The Northeru Assurance Co. has just issued а 
new set of rules for governing electrical installation risks. 

Frankfort-on-Main.—This city has taken over the management 
of its tramways, and has introduced electric traction. As soon as the 
new organisation is complete the mails will be carried to and from 
the great central railway station by specially constructed electric cars. 
This experiment of the Imperial German Post Office in the carriage 
of mails by electricity is the first of its kind in Garmany. 

Gloucester.—The Electric Light committee has been instructed 
to ascertain the cost and report upon tho advisability of lighting the 
whole of the public thoroughfares by arc lamps. | 

Hammersmith (London).— The plans of the project for obtaining 
water from the Thames for condensing purposes for the Hammer- 
smith electricity supply station have been approved, and tenders for 
the work, which is estimated to cost £6,350, are being prepared. 

Hawaii.—The Marconi system of wireless telegraphy is being 
established on the Hawaiian islands with a view of providing prompt 
communication between the islands for the benefit of planters, 
merchants, &c. 

Hull.—Some time ago the Corporation accepted the tender of 
Earle’s Shipbuilding and Engineering Co. for the supply of two 
dynamos, but subsequently that firm went into liquidation. Last 
week the Electric Lighting committee reported that they 
received а communication from the legal advisers of the Vulcan 
Boiler and Insurance Co, who were sureties for the contractors, 
and it was recommended that the Corporation should agree to 
Messrs. Thomas Parker supplying the dynamos, but without a spare 
armature, the Corporation paying £3,725 (the same amount as жо 
be payable under Earle's contract) and the insurance company 
aying the difference between that sum and the price charg by 

essrs. Thomas Parker (between £400 and £500). This course was 
approved. 

Huntingdon.— The Council have resolved to apply for electric 
lighting powers, and the application of the North British Electricity 
Supply Co. will, therefore, be opposed. 

Infirmary Lighting.—The St. Pancras (London) Guardians have 
decided to adopt, electric lighting at Cook’s-terrace Infirmary. 
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Current is to be taken from the Vestry's mains and the wiring is to 
be carried out according to the specification of the chief engineer to 
the Vestry (Mr. Sydney W. Baynes) The question of lighting the 
workhouse 18 postponed. 


Kilmarnock.—The Town Council have decided to ask the 
British Electric Traction Co. to send a representative to explain the 
company’s electric tramway scheme at the next meeting of the 
Council. 

Leicester.— The chairman of the Gas and Electric Light committee 
(Ald. Lennard) last week presente 1 the report of the electricity 
department for the June half-year. The output was 489,055 units 
against 342,327 in the corresponding period last year, an increase of 
42:86 per cent. The number of consumers was 827 against 565. 


Light Railway.—On Wednesday Sir Courtenay Boyle heard 
the appeal of the Worcestershire County Council against the con- 
firmation of the Bromsgrove Light Railway Order. The objection 
was not to the preamble of the order, but the County Council 
wanted the New-road as well as the High-street and Strand repaired 
by the promoters After hearing evidence, the Board of Trade 
dismissed tlie appeal. 


Long-Distance Telephony on the Continent.—Germany is 
connected by telephone with the following countries :—Austria- 
Hungary, Belgium, Denmark, the Netherlands and Switzerland. 
F fort-on-Main is connected with Basle and Brussels, the con- 
nection with Vienna not being yet ip ge When telephonic 
communication is established ‘between the United Kingdom and 

ium, this will give a connection between Germany and the 
United Kingdom, and render possible direct-speaking by telephone 
between Frankfort and London. 


Malvern.—The desirability of erecting joint electric light and 
refuse destructor works is being reported upon by the town clerk. 

At the meeting of the Malvern Hills Conservators, on Wednesday, 
it was announced that a syndicate had submitted a scheme for 
erecting a funicular railway from the town to the top of the 
Worcestershire Beacon, a height of 1,400ft. Mr. W. Davis considered 
an electrical funicular railway would be an attraction to the town, 
and he would not vote for steam. However, before deciding to 
support the scheme it was resolved to apply for further particulara. 


Manchester.—The manager of the National Telephone Co. (Mr. 
W. E. L. Gaine) attended before the Telephone committee- of the 
Corporation on Tuesday, in order to further explain the proposals 
of the National Company relative to the working of the telephone 
system in the Manchester area. The committee resolved to see 
representatives of the new Mutual Telephone Co., and alo to 
оза further information from Mr. А. К. ett, before coming to 
a decision. 


Mill Lighting.— The new Leicestershire mills of Messrs. М. Wright 
& Sons have been e ие for electric lighting and electric driving 
by Messrs. Ellis & Wat , of Birmingham. 

Peterborough.—A discussion took place at the last meeting of the 
Council on the рор to borrow further moneys for electric 
lighting, but eventually an amendment was carried that before any 


further expenditure is incurred a full statement of expenditure to 
date should be published. 


Press Tel —A deputation from the Newspaper Society 
waited upon the Postmaster-General last week to urge upon the 
department the necessity for ter expedition in the despatch of 
Press telegrams, Sir J. A. Willox, M.P., pointed out] that the pro- 
vincial Press was chiefly affected, and that during the last six years 
the standard of expedition in the delivery of m had gradually 
declined, especially in the provinces In reply, the Postinaster- 
General promised to consider carefully the points submitted :— 

It had been stated, he went on to say, that when the telegraphs were 
taken over by the State an assurance was given to the Prees that the 
standard of efficiency and expedition of the telegraph companies should be 
maintained. He was not in a position to discuss that assurance, as it was 
given so long ago ; but it had ever been the intention of his predecessors, 
t ince the change took place, to give effect to those instructions, To a great 
extent the promise had been fulfilled, and extra facilities afforded. But 
he wished to draw attention to the enormous extent to which the whole 
system of telegraphy had increased since 1870, and to the demands made 
upon the department. For the June quarter of 1900 the number of 
Press telegrams was 1,977,672, a 16:38 per cent. increase on the record 
of the similar period last year. 'This was the highest on record. 
Instructions had been given to consult the convenience of the Press, and 
he had no intention whatever of placing them in a secondary position. 
Instructions had been given to superintending officers to do their utmost 
to deal efficiently and promptly with news telegrams. The present had 
been an exceptional year. The war in South Africa had materially added 
to the work of the department ; and about 100 of their best telegraphists 
were at the front. If there were delay it was to some extent to be 
accounted for by that fact. When the system was originated it was after 
consultation with the various news agencies, and the queen might arise 
as to whether work now done by the department should not be done by the 
news agencies before the messages were handed in, and consequently the 
delay be reduced. Those in authority had been told they were not 
to shrink from incurring extra expense, if necessary, in having their staff 
fully equipped. 
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Projected Electric Power Scheme.—A correspondent of the. 
Glasgow Herald states that Sir Wm. Preece (Messrs. Preece and 
Cardew) and Messrs. Strain and Robertson, civil engineers, of 
Glasgow, have, during the past week, been visiting various industrial 
centres in the West of Scotland in connection with a project for 
establishing on or near the coalfelds stations for generating 
electrical energy on a large scale. The scheme, which has been 
under consideration for a considerable time, embraces portions of the 
counties of Lanarkshire, Ayrshire, Renfrewshire, Stirlingshire and 
Dumbartonshire. The promoters of the scheme propose to supply 
the electricity in bulk for power, traction and lighting purposes to 
local authorities and other large consumers. 


Saddleworth (Yorks).—The Council are recommended by the 
Lighting committee to establish electricity works for lighting the 
area between Delph and Junction, or Denshaw, and also to connect 
the two places by an electric tramway. | 


Salisbury (Rhodesia).—Mr. Cecil Rhodes is urging the municipal 
council to adopt an electric lighting pro ject, and has offered to pro- 
vide the installation if the council will agree to take it over at cost 
price within from three to five years. 


Sheffield. —Acting upon the advice of the engineer and manager 
(Mr. S. E. Fedden) the Electric Light committee have decided to 
make no charge for service connections within 30ft. of the dis- 
tributing main. At Wednesday's meeting of the Corporation 
Ald. Styring said that the modification would be much appreciated 
by would-be consumers, and it was expected that applications would 
be received in larger numbers than at present. He also stated that 
it would be in the memory of members that a week or two ago a 
somewhat serious breakdown occurred in connection with the lastly 
installed machine at the station. The breakdown was of a serious 
character, and it was just possible that they might be placed in some 
difficulty in keeping up the supply until the new alternator on order 
was completed. 

For the six months ended June 30 the equivalent of 9,585 8 c. p. 
lamps was connected against 9,425 in 1899. The number of units 
generated was 999,377 against 745,910. "Thereceipts for current sold 
(761,776 units) amounted to £12,997. 17e. 9d. against £8,743. 5s. 7d. 
(538,606 units) in 1899. During the half-year 37,591 yards of cast- 
iron piping were laid, and 20,137 yards of cable drawn 1n. 


Shipley.—An inquiry has been held here into the application of 
the Council to borrow £22,000 for establishing electricity supply. 
The clerk (Mr. J. S. Rhodes) said there had been a general demand 
for electric current. Already several independent installations had 
been erected. From a short canvass recently made orders for the 
equivalent of 2,500 8 c.p. lamps, together with 49 arc lamps and 
10 H.P.in motors were obtained. In 1903 the lines of the local 
tramways would be converted to electric traction. These tramways 
are a continuation of the Bradtord system, but the Council insist on 
supplying current for operating the lines in their own district. The 
pumping at the sewage works is also to be effected electrically. The 
consulting engineer (Mr. Robert Quin) gave technical details. There 
was no opposition. 


Smoke Nuisance.—At the Lambeth (London) police-court on 
Thursday the South London Electric Supply Corporation were 
summoned by the Lambeth Vestry for allowing black smoke to issue 
from their chimney shaft in such a quantity as to be a nuisance, and 
were fined £10 and 2s, costs. 


St. Anne's- on - Sea.—The Local Government Board have 
sanctioned the Council’s electricity supply scheme. 


St. George’s (London, W.).—Last week the Electric Lighting 
committee recommended that upon consideration of the report of Sir 
William Preece, and Prof. A. B. W. Kennedy’s observations thereon, 
the Vestry adopt the first scheme of the Westminster Electric Supply 
Corpo ration for lighting the streets electrically. Some particulars 
of the scheme were given in The Electrictan of J une 29. 


Spalding. —Though the application of the United Electric Light 
and Traction Co. for a provisional order is to be opposed, the Council 
have resolved that it is inadvisable to embark on electric lighting 
until the debt on the gasworks has been liquidated. 


Stockton-on-Tees.— Extensions of the electric lighting mains, 
estimated to cost over £2,000, have been authorised. The Electric 
Lighting committee reported at the last meeting of the Council that 
Wer had agreed to supply the South Durham Steel and Iron Co. 
with electricity for motive power at their malleable works on the 
following terms: The company to provide and lay their own cable 
from the electricity station to the works, and also provide a meter at 
their own expense, the quantity of electricity to be supplied not to 
exceed a maximum of 200 H.P., and the price to be 12d. per unit, 
with a minimum payment of not less than £150 per quarter. 


Sunbury.—The Twickenham and Teddington Electric Supply 
Co., which have already obtainec a provisional order for Twickenham, 
wish to obtain n for this district, and at the last meeting 
of the Council Mr. F. E. Giipper attended, and explained the 
company's proposale Further consideration deferred. 
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Tarif Changes.—Electric lighting machinery for the electric 
lighting of Georgetown and New Amsterdam (British Guiana) are to be 
exempt from duty, as are telegraph instruments and materials, and 
electrical machinery and apparatus, overhead equipment, &c., for the 
proposed electric tramway in Georgetown. 

. Electric motors imported into Victoria are subject to a duty of 
25 per cent. 


Telegraph Engineers Conference.—The annual conference of 
the Amalgamated Association of the Postal Telegraph Engineerin 
Department was held at Leeds on Monday. Mr. T. Landrick (Leeds 
presided, and delegates were реа from most of the principa 
telegraph centres in the kingdom. The general secretary (Mr. С. 
Young, Norwich) reported that the Association was in a stronger 
position than it had ever been, mainly due to increased membership, 
notwithstanding that Cardiff and Belfast had seceded from the Asso- 
ciation. The next confereuce js to be held in Birmingham. During 
the year they had had the welcome addition of Edinburgh, Coventry 
and Holloway. 


Torquay.—Sanction to the borrowing of £15,000 for electric 
lighting extensions has been received. The Electric Lighting 
committee are to report upon the «question of applying for powers to 
construct electric tramway. 


Transvaal War.—Mr. W. G. McMillan, on behalf of the Electrical 
section of the * Building Trades Gift to the Nation,” forwards a set 
of 19 specifications relating to the electric light installation at the 
Home of Rest for Discharged Soldiers, which is being erected at 
Bisley on freehold land presented to the fund by Lord Pirbright. 
Tenders are invited to these specifications, or, as an alternative, gifts 
in money towards the expense of the electrical equipment of the 
home. Further particulars can be obtained of Mr. Me illan, at the 
Institution of Electrical Engineers, 28, Victoria-street, London, S.W. 

Tunbridge Wells.— The Council have decided to apply for power 
to borrow £5,000, the estimated cost of the following works: New 
chimney, 180ft. high (designed by the borough surveyor) ; econo- 
misers, flues, feed- water piping, and contingencies, under the super- 
intendence of the borough electrical engineer (Mr. Horace Boot). 


Water Power Utilisation in Italy.—A 30 years’ concession has 
just been granted to put down a plant to utilise the water power of 
the Varaita torrent at Venasia (Como) in the generation of electrical 
energy. 

Water Power Works in Finland.—It is reported that works 
are about to be established to utilise the waterfalls of Narowain 
and Imatra, in Finland, the energy generated to be transmitted to 
St. Petersburg. 


Workhouse Lighting. — Тһе Kingston-on-Thames Guardians 
have decided to obtain a report upon the advisability of adopting 
electric lighting, and particularly as to whether it would be more 
economical to put down independent generating plant or to obtain 
current from the Kingston Corporation. 


Workmen’s Compensation.—A Home Office return is issued 
giving statistics of the proceedings taken during 1899 under the 
Workmen’s Compensation Act, 1897, and under the Employers’ 
Liability Act, 1880. The statistics published are very meagre, but 
are sufficient to show that the procedure under these Acts, and 
especially under the Workmen's Compensation Act, are becoming 
better understood. 


TRADE NOTES AND NOTICES, 


[Notices for insertion under the above heading must reach the Office no 
later than first post Thursday morning. New Catalogues, Price Lists 
and similar matter should be sent early in the week. ] 


TENDERS INVITED. 


Hanley Electric Lighting committee invite tenders for two Lan- 
cashire boilers and fittings, including steam receiver ; water-tank, 
girders, and pumps ; fuel economiser, with engine or motor ; smoke 
chimney, exhaust fan, with engine, &c ; feed water heater, forced 
draught fittings, fire bars or other appliances to boiler furnaces, and 
cecal conveyor and bunkers. Specifications from the borough engineer 
and surveyor (Mr. Joseph Lobley) and from the Corporation 
electrical engineer (Mr. C. A. Cowell). Tenders to Mr. Lobley 
before 25th inst. An advertisement contains further particulars. 

Salford Corporation invite tenders for the supply and erection of 
lighting switchboard, traction switchboard, Ad balancing trans- 
former. Specification, &c, may be seen at the offices of the 
consulting engineers (Messrs. Lacey, Clirehugh, and Sillar), 2, Queen 
Anne’s Gate, Westminster, and 78, King-street, Manchester, but can 
only be obtained from the latter office. An advertisement contains 
further particulars, and tenders must be sent to the town clerk 
(Mr. L. C. Evans), Town Hall, Salford, by Sept. 3. 


Salford Corporation also invite tenders for laying cables, tramway 
feeders, and street lighting. Tenders to town clerk by Aug. 13. 


Aberdeen Corporation Tramways committee invite tenders for the 
supply of steel poles, bases, and brackets for exteneions of their over- 
head system of tramways. Specification from the city electrical 
engineer (Mr. J. Alex. Bell), Cotton-street, Aberdeen. An adver. 
tisement contains further particulara, and tenders must be in by 
noon of 25th inst. 

Aberdeen Council also invite tenders for the supply of 650 ton: 
of steel girder straight-track tramway rails, 150 tons steel girder 
curve track rails, and 60 tons fish plates. Specifications may te 
obtained from the engineer (Mr. William Dyack), Town House, 
Aberdeen. An advertisement contains further particulars, ani 
tenders must be lodged at the borough surveyor’s office by noon of 
24th inst. 

The Asylums committee of the London County Council invite 
tenders for the installation of boilers, engines, dynamos, &., at the 
Horton Estate, Epsom, Surrey. Forms of tender, &с., can be 
obtained after the 13th inst. from the clerk (Mr. R. W. Partridge), 
6, Waterloo-place, S.W. Further particulars are given in an adver. 
tisement, aud tenders must be delivered at the offices of the 
committee by 10 a m. of Sept. 22. 


Portsmouth Corporation invite tenders for plant and apparatus (т 
the equipment of their proposed tramway power station. Specifu- 
tion may be obtained from the tramways engineer (Mr. E. Botter, 
and further particulars are set out in an advertisement. Tenders 
must be delivered to the town clerk (Mr. Alex. Hellard), Town Hall, 
Portsmouth, not later than 10 am. of Sept. 4. 


Portsmouth Corporation also invite tendera for street work in 
connection with the laying of electric lighting cables Tenders t 
superintendent of generating station by 15th inst. 


Fulham (London) Vestry invite tenders for wiring the Town Hall 
Specifications may be obtained from the surveyor (Mr. Charles 
Botterill), and tenders must be delivered to the clerk (Mr. W. J. H. 
Denselow), Town Hall, Walham Green, London, S.W., by 4 pu. 
of Friday the 24th inst. An advertisement contains further par- 
ticulare. 

Whitby District Council invite tenders for the supply and erection 
of electricity generating plant, some particulars of which are set on: 
in an advertisement. Specification may be obtained at the ойж 
of the consulting engineers (Messrs, Preece and Cardew), 13, пе 
Anne's-gate, Westminster. Tenders, addressed to the clerk (Mt. 
Wm. Seaton Gray), Council's offices, Whitby, must be in before nox 
of Sept. 3. 

Worthing Corporation invite tenders for the supply and erection 
of electricity generating plant, particulars of which are set out ins 
advertisement. Copies of specifications, &c., may be obtained feom 
the consulting engineers (Messrs. Burstall and Monkhouse), 14, 01 
Queen-street, S.W., after the 15th inst. Tendere, addressed to tle 
town clerk (Mr. W. Verrall), must be delivered at the town cleri: 
office, Worthing, not later than noon of Monday, Sept. 3. 

The Pacific Cable committee invite tenders for the supply and 
laying in the Pacific Ocean of 8,272 nautical miles of telegraph cabl: 
between Vancouver and Queensland. Forms of contract, &c., from 
and tenders to Mesars, Clark, Forde & Taylor, 4, Great Winchester- 
street, London, E.C., by noon 14th inst. 


Newcastle-on-Tyne Corporation invite tenders for constructing 
about 5 miles of double-track tramway. An advertisement contain 
further particulars, and tenders addressed to the New Tramway: 
committee must be in by Wednesday, 22nd inst. 

Central Electric Supply Co. invite tenders for dry back manne 
boilers with mountings, feed and drain pipes, &c. (or, alternatively, 
water-tube boilers). Tenders to general manager (Mr. Е. J. Walker) 
19, Carnaby-street, Golden-square, London W., by 10 a.m. Aug. =". 

South London Electric Supply Corporation invite tenders for con 
densing plant. Tenders to secretary т Н. Н. Boyer), Bengeworth- 
road, Loughborough Junction, S.E., by 14th inst, | 

Newport (Mon.) Guardians nne tenders for the electric lighting 
of their new workhouse, Stow Hill. Tenders to clerk by 22 inst. 

Accrington ae invite tenders for about 50 electricity 
meters. Tenders by 15th inst. 

Belfast Electric committee invite tenders for auxiliary feed wate! 
heater, &c. Tenders to town clerk by noon 15th inst. 

Luton Town Council require tenders for watt and demand meter 
Tenders to town clerk by Sept. 14. 

Warrington Corporation invite tenders for wiring Parr Hall an! 
markets. Specification from Mr. W. H. Grimsdale, Bank House 

Plumstead (London) Vestry invite tenders for electricit generating 
plant. Tenders to Vestry Clerk, Vestry Hall, xey -T 

"lumstead, S.E., by Sept. 19. 

Grimsby Corporation invite tendera for additional steam dyna” 
and extension of switchboard. Tendera to town clerk before 18th in 

Bradford Guardians invite tenders for an electric lighting installs 
tion at their workhouse. Tenders to clerk by noon Aug. 1 

Dorking District Council invite offers for leasing their provi 
order, Tenders to clerk by 30th inst. 
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Stockport Tramways committee invite tenders for 20 double-deck 
tramcars with electrical equipment. Tenders to clerk by Aug. 31. 


Cardiff Corporation invite tendera for pipes, feed-water heater, &c., 
at the electricity works. Tenders by Aug. 13. 


Leeds Guardians invite tenders for an electric lighting installation 
at the Poor Law Offices. Tenders by noon Aug. 14. 

'Tenders are required for the electric lighting (about 800 lights) of 
the Fife and Kinross District Lunatic Asylum. Particulars from the 
clerk, Cupar, Fife. 

A central telephone building is to be erected at Budapest, and 
tenders are invited for: (1) The complete installation of the local 
telephone exchange on the basis of 10,000 subscribera at first, but 
liable to be enlarged (if required) up to 20,000 subscribers ; (2) the 
supply of an intermedial connecting board for equalising the work 
between the operators ; (2) complete installation of the inter-urban 
telephone exchange ; (4) supply of a cross-connecting board for the 
two exchanges (with lightning arresters) aud other protecting con- 
trivances for the cables; (5) the supply of all materials, insulated 
wires and cables, &c.; (6) the execution of all the work in connection 
with the contract, including fitting, mounting and connecting, test- 
ing, regulating, &c. The conditions include a deposit of 60,000 crowns. 
Fenders are due by Oct. 15. Conditions, &c., from the Royal 
Hungarian Direction of Telephones, Budapest (VI. Szerecsenutcza 
1—9) on payment of 10 crowns. 


The Civil Government of the province of Ciudad Real invite tenders 
until the 24th inst. for erecting and working a telephone exchange in 
the town of Ciudad Real. 


TENDERS REOBIVED AND ACCEPTED. 


The following tenders have been accepted by the Hammeremith 
(London) Vestry :— 

Callender's Company, low tension distributor cables and boxes, esti- 
mated at £4,062 

W. T. Glover & Co., high tension feeder cables, estimated at £1,151. 
Watson, Gow & Co., 200 tons of 2in. cast-iron pipe (£7. 5s. per ton) 
and 4 tons of specials (£9 per ton), £1,486. 

Liverpool td a have given an.order to Messra. Willans 
& Robinson, Rugby, for three sets of plant similar to those on order 
for the Lister-drive and the Pumpfield generating stations, at £6,939 
per set, less 24 per cent. 


Messrs. W. T. Glover & Co. have secured a large order for 
* Diatrine" cable from the Mauchester Corporation. 

The tenderof Messrs Simpson Bros, Hapton, has been accepted 
for he electric lighting of Hapton (Lancs.), from Sept. 1 to April 30 
at £122. 

The Southend Town Council have let the contract for the con- 
struction of a light electric railway in the district and for the supply 
of the necessary generating plant, &c to Messrs. Dutilh-Smith, 
McMillan & Co., London an Philadelphia, at £87,500. | 

South Shields Guardians have accepted the tender of Messrs. 
Falconar, Cross & Co. for an electric lighting installation at the 
workhouse at £1,969. 


APPOINTMENTS VACANT AND FILLED. 


The tramways department of the Glasgow Corporation require a 
first-class mechanical engineer to take charge of the steam plant and 
general oversight of the tramways power station. Salary £250 per 
annum. An advertisement gives turther particulars, and applica- 
tions have to be sent to Mr. John Young, general manager, 
88, Renfield-street, Glasgow, by Aug. 20. 


Hull Electric Lighting committee have vacancies for two electrical 
improvers, Applications to the Chairman of committee, Town Hall, 
Hull, by noon of 23rd inst. Mr. A. S. Barnard is city electrical 
engineer. See advertisement. 


Applications are invited for the position of senior demonstrator in 
electrical engineering at the South Western Polytechnic, Manresa- 
road, Chelsea, London, S.W. Forms of application from the 


secretary. See, advertisement. 


The position of senior demonstrator in applied physics, at the 
South-Western Polytechnic is vacant. Particulars from secretary up 
to 13th inst. See also advertisement. 

An assistant lecturer and demonstrator in electrical en gineering is 
required for the Croydon County Polytechnic. Applications to chair- 
man of committee (Mr.J. W. Helps), by Aug.14. See advertisement. 

Jandus Electric Co., Hartham-road, Holloway, London, N., require 
an assistant draughtsman and an assistant electrician. See adver- 
tisement. 


The Hartley Council require a principal and professor of physics 
for the Hartley College, Southampton. Applications by Sept. 1. 


Mr. F. G. Jones, late of the Brompton and Kensington Electricity 
Supply Co., has been appointed assistant engineer at the Wakefield 
Corporation electricity works, 


BUSINESS NOTICES. 


Correction.—In a note on p. 578 of our last issue a clerical error 
occurred. Mr. S. J. Atkinson has entered into partnership with 
Mr. W. Schmahl at Grainger-street, Newcastle-on-Tyne, and the 
business will continue under the style of Atkinson, Schmahl & Co.— 
not Dickinson, Schmahl & Co. as stated in error. 


Increasing business in the Northern provinces has necessitated the 
British Thomson-Houston Co. opening a branch at St. Nicholas- 
chambera, Newcastle-on-Tyne. 


Messrs. Crampton & Co., electrical engineers, Great Yarmouth, 
Cambridge, and Bury St. Edmunds, have opened offices at 77a, Queen 
Victoria-street, London, E.C. Telephone 6057 Bank. 


BANERUPTOIES, LIQUIDATIONS, &c. 


St. Stephen's Electrical Syndicate (Ltd.) is to be wound up volun- 
tarily. Mr. H. Ebbsworth, 1, Arthur-street East, King William- 
street, London, E.C., is liquidator. 


In the bankruptcy of Hy. Howe, electrician, 16, Bold-lane, Derby, 
the first meeting of creditors will take place on Aug. 14, at 47, Full- 
cs Derby, the public examination on Sept. 11 at the Court House, 

erby. 

In the bankruptcy of F.W. Henton (F. W. Henton & Co.), electrical 
engineer, 24, King William-street, London, W.C., the trastee has 
been released. 


In the bankruptcy of L. J. Lawrence (trading as Lawrence & 
Butcher), electrical engineer, 5, Stafford-street (late Bond-street), 
London, W., the trustee has been released. 


—— — — — — — - 


Plant for Sale.—Messrs. Wheatley Kirk, Price & Co. announce in 
an advertisement the sale by public auction, at Ormonde Works, 
Hornchurch-road, Romford, Essex, on Tuesday and Wednesday 28th 
and 29th inst, of a large quantity of high-class engineering plant, 
machinery, shafting, loose tools and utensils, accessories, &c. 
Catalogues may be obtained of the liquidator, Mr. Wm. Hutton, 
39, Bennett’s-hill, Birmingham ; of Messrs. Hargreaves & Heaton, 
solicitors, Waterloo-street, Birmingham; or of the auctioneers, 
49, Queen Victoria-street, London, E.C., and Albert Chambers, 
Albert-square, Manchester. The sale commences each morning 
at 11 a.m. 

Messra Wheatley Kirk, Price & Co., Albert.chambers, Albert- 
square, Manchester, have a 225 1. H. P. compound vertical steam engine 
(marine type) for sale. Further particulars are given in an adver- 
tisement. 


Business for Sale.—The business of P. C. Middleton & Co. (Ltd.) 
(in liquidation), electric light and power engineers, Aberdeen, Edin- 
burgh, &c., is for sale as a going concern. Some further particulars 
are given in an advertisement, and communications should be 
addressed to the liquidator (Mr. John Packman), 258, Union.street, 
or Mr. W. R. Reid, advocate, 46a, Union-street, Aberdeen. 


Tramway Traction Patent for Sale.—Offers are invited fora 
one-fifth share in Lane’s electro-magnetic system of traction. Fur- 
ther particulars are given in an advertisement, and applications 
should be sent to Mr. Låne, 6, Corporation-street, Birmingham. 


B.T.H. Plant.—Pamphlet No. 70 ofthe British Thomson-Houston 
Co. describes magnetic blow-out lightning arresters for direct currents 
Several types of these arresters are shown. 


Westinghouse Plant. —Circular No. 1,029, issued by the British 
Westinghouse Co., deals with polyphase induction motors, type C. 


Electrical Accessories.--The 13th edition of the electric bell 
and general catalogue of the General Electric Co. is just issued and 
comprises electric bells, electric signalling devices, batteries and 
accessories. The company state that, notwithstanding the many 
improvements introduced considerable reduction has been made in 
the price of many of the articles described. A group of diagrams of 
connections and circuits is given, accompanied by simple explanatory 
notes and instructions, "The list can be obtained gratis post free by 
the trade. 


Exports of Electrical Apparatus and Material.— The followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including күз and telephone 
wire and material but not including electri instruments or 
machines, which are not separately specified) from Aug. 1 to Aug. 8, 
with the ports of destination :— 

Africa —Cape Town, £386 (including £200 telegraph apparatus); 
Durban, £1,045 (including £720 telegraph material) ; East London, £643 ; 
Port Elizabeth, £1,450. Argentina — Buenos Ayres, £779 (including £225 
telegraph material); Parana, £2,014.  Australusia—Adelaide, £275; 
Auckland, £1,573; Brisbane, £950; Fremantle, £125; Hobart, £150 ; 
Melbourne, £870; Nelson, £297; Perth, £126; Sydney, £688; Wel- 
lington, £2,615 (including £1,831 telegraph material). Azores, £2,382 
(telegraph apparatus) Belgium Ostend, £420. British Guiana—George- 
town, £150. Ceylon—Colombo, £45. China—Shanghai, £150 (old tele- 
graph wire). Gibraltar, £200. Holland—Amsterdam, £30  India— 
Calcutta, £350. Japan—Hiogo, £15; Nagasaki, £92. Malta, £100. 
Straits Settlements—Singapore, £16, United. Stutes—New York, £500,579 
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(telegraph cable). Total (for eight days) £518,303, against 265,542 
for the corresponding eight days last year (Aug. 2 to Aug. 9). 

A New Ceiling Rose.—The illustration below shows a new two- 
way ceiling rose for 200-250 volts pressure. It is provided with 
three contacts for a triple flexible cord, and thus will be found useful 
in cases where it is desired to turn on one, two, or three lamps in a 

ndant fitting from two wall switches. The base is solid, the 
illustration being full size, and the terminals are sufficiently large to 


take two wires if the “looping” system is employed. The holes in 
the bridges and the screws for the “flexible” are also large enough 
for two or three cords—often a convenience for shop-window 
lighting. We are informed that the price is moderate, that the 
parts are all made in Eogland, and that the ceiling rose may be 
obtained from the Sun Electrical Co. and other wholesale houses. 


PATENT RECORD. 


—P— 

The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Mussrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any avau- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


„ APPLICATIONS FOR PATENTS. 

Note.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
cat ion accompanies application, an asterisk is affixed, 


May 19, 1900. 
9,242. T. THoursox, Newcastle-on-Tyne. Improvements in electric arc 
lamps. 
9,260. Н. S. Browng. London. Improvements in or relating to electric 


light carbons. (J. F. Sanders, United States.) 
9,262. A. R. Leask. London. Electric beating apparatus. 
9,265. A. R. Leask. London. Improvements in electric heaters. 
9,275. К. N. von SzoroRri London. Improvements in or relating to 
Improvements in and 


telephonic connections. 

9,279. P. A. Lorarn and A. D&EuNERY. London. 
connected with supporta for electric conductors. 

9,281. R. E. різнев, London. Improvements in galvanic batteries. 

May 21, 1900. 

9,306. G. H. Surrn. Cardiff. Improvements in or relating to methods 
of extracting gold by electricity. 

9,331. M Haas. London. An improved electrolysing apparatus.“ 

9,539. W. E. Evans. London. Improvements relatiog to multiplex 
telephony. (E. A. Faller and J. W. Chisholm, United States.) 

May 22, 1900. 

Improvementa in armatures.* 
Glasgow. Improvements in electric shampooing 


9,397. 
9,398. 


9,413. 


G. Нкгрвг. Glasgow. 
H. C. DoEnscH. 
apparatus.“ 
G. Ginns. London. Improvements in electric motor suspension.“ 
9,424. R. Kaiser London. Improvements relating to electric incan- 
descent lamps. 
9.458. W. C. L. Ectix. London. Improvements in space telegraphy.“ 
9,464. S. B. HvssELMAN. London. Improvements in the manufacture of 
filaments for incandescent electric lights.* 
| May 24, 1900. 
9,469. A. Peroux. London. Improvements in motor meters for alter- 
nating currents. | 
9 492. W. M. DoucLas. Liverpool Improvements in ceiling roses and 
other similar electric connections. 
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9,486. D. HuxTER and W. A. Jacks. Glasgow. Apparatus for converting 
electrical into mechanical energy suitable for actuating pumps 
and other reciprocating mechanism. 

S. OLDRIDGE. London. An improved method of increasing the 
sound of the phonograph, graphophone, gramophone, and other 
talking machines. 

T. BERGMANN. London. Improvements in electric ignitera for 
explosion engines.“ 

A. G. Cooper. Colne. Improvements in apparatus for exciting 
dynamo-electric machines. 

I. F. Currier. Bradford. Improvements in the construction of 

' swivel heads of electric car trolleys. 

P. M. J. BovucHzEROT. London. Method of exciting alternating. 
current machines. 

P. M. J. Boucugror, London. 
multiphase-current motors. 

9,552. Н. Bremzr. Germany. Improvement in electric are lampe." 

9,561. C. CURWEN. Londona. Improvements in fuse boards for electric 

lighting and the like, 

9,565. C. D. ABEL. London. An electrolysing process for zinc and other 

salts with soluble anodes. (Société des Piles Electriques, France.) 

9,567. S. P. THowPsow, London. Improvements in electric traction on 
ы. contact or like system. (Partly by M. Walker, United 

ев. 

9,576. A. MvuiRHEAD. London. Improvements in telegraphic tren 

mitting, receiving, and translating a nts, 

9,579. V.Vzvsv. London. Improvement relating to telephonic apparatus. 
(Date applied for under Patents, &c., Act, 1883., sec. 103, Oct. A, 
1899, being date of application in France.) 

9,592. A. Вгонм and J. Posnanexy. London. Improvements in accumu: 

lators or secondary batteries for traction, motive power, or lighting 


9,496. 


9,503. 
9,507. 
9,511. 
9,533. 


9,534. Improved method of starting 


Purposes. 

9,612. H. Е. JoEL, sen. London. Improvements in а commutating 
switch and combinations of electric motors and batteries for 
controlling electric carrisges and like purposes. 

May 25, 1900. 

J. T. NiBLgTT, M. ScoTHERLAND and E. MARCUSON. 
Improvements in or relating to electric storage batteries. 

C. O. Bastian. London. <A new or improved «detective lock « 
seal for gas and electric meters, electrical demand indicators and 
fuse-boxes, or for any other uses or purposes to which same may 
be applicable, 

9,632. W. HiBBERT. London. 

or secondary batteries, 
9,647. C. D. ABEL. London. A process of depolarising by liquid circuli 


9,622. 
9,631. 


London. 


Improvement in electrical accumulaton 


tion. (La Société des Piles Electriques, France.) 
May 26, 1900. 
9,699. A. J. Henpgrson. London. Improvements in or relating t^ 


electric olocks or watches. 
R. P. Wilson. London. Improvements in protective devices for 
use in the distribution of high-tension alternating currents. 
E. B. ViLEs. London. Improved electric railway conduit. 
F. S. WonsLaT and F. J. Green, London. An improvement in 
electric switohes.* 
9,751. S. О. CowrER-CoLEs. London. Improvements in apparatus for 
use in the electro-deposition of eus 
9,744. J. Lea and J. TAYLOR. London. Improvements in telegraphy. 
9,746. A. Wriadt and THe Reason Manoractuaina Co., LT 
London. Improvements in electrolytic meters. 


May 28, 1900. 

Corz, Аиман & Co. (Lrn.) and W. ALLMax. Birmingbam. 
Improvements in junction boxes, tees, bends, draw. in 
boxes and other fittings for metallic conduits for electric cable 
and wires, and for similar pu | 

S. Errs. Wolverhampton. An automatic disc-catch lever switch 
for electric tram ways. 

А. H. Mayes. Hove. Improvements in the contact arm and 
contacts of motor-starting and similar switches. 

T. J. McTionx, London. Improvements in the manufacture of 
electric railway rail - bonds. 


9,711. 


9,716. 
9,780. 


9,750. 


9,751. 
9,758. 
9,768. 


9,781. E. P. L. Mons London. Improvements relating to primary 
batteries. . 
9,784. W. F. Jones. London. Improvements in electric switches. 


May 29, 1900. 

J. W. GannzTT. Hull. A new or improved method and apparatus 
for automatically operating and controlling signal lights on board 
ships where electricity is employed. 

J. Hewitt, C. A. Linpstrom and T. Hewirt. London. Improve. 
ments in electric motors, batteries, and connections thereof for 
propelling automobiles and like vehicles.* 

. R. Krayn, London. Improvements in “Nernst” lampe having 

automatic heat-current interrupters.* 


May 30, 1900. 

В. M. Drake and Tue “ Nernst” ELzcrRIC Lian (Lrp.). London. 
Improvements in incandescent electric lamps. 

. A. T. BaLpwin. London. Electric switches. 

A. T. BaLowIN. London. Electric air pumps. 

. THe Ввгивн THomson-Hovuston Co. (LTD.). London. Improve 
ments in electric railway systems, (W. B. Potter. Uni 
States.)* 

N. Н. HoLLAND. Kingston-on-Thames, Improvements in telephone 
signalling systems, 


9,822. 
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SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can now be obtained at the uniform price of 
8d. each. | 
1899. 
14,997. Wricut and AALBORG.  Swiches for electric circuits. (Date 
applied for under International Convention, Jan. 30, 1899.) 
14,998. Davis. Fuse blocks for electric circuits. (Date applied for under 
International Convention, March 23, 1899.) 
15,002. Barton and Janpus Авс Lamp AND ELECTRIC Co. (Lrp.) Electric 
arc lamps. 
15,066. LAMME. Systems of electrical distribution. (Date applied for 
under International Convention, Jan. 50, 1899. 
16,210. CowprER-CorLgs. Manufacture of thin tubes or sheets of copper or 
. A. other metal by electro-deposition. 
. WABKEBR, WILKINS, Lones and Longs. Electrolytic baths. 
Dg KaNDOÓ. Rheostats and means for operating the same. 
24,251. KELLERMANN and KELLERMANN. Electrical massage rubbing or 
brushing apparatus. ' | 
1900. 
857. LAKE (Shearman). Incandescence electric lamps. 
840. LAKE (Shearman). Incandescence electric lamps. . 
2,326. Норск. Gramophones and the like. 
5,056. Feny (Allgemeine Elektricitäts Gesellschaft). Electric meters. 
3,532. GiBBs. Electric rollers for therapeutical and massage igi parer 
4,122. KÜHLsTEIN and VOLLMER. . Switch contacts for use in electrical 
ignition devices for multi-cylinder exploeion motors. 
4,193. Justice (Williams). Signalling devices for telephone systems. 
4,268. LAKE (American Vitrified Conduit Со.). Tools for use in the 
laying of tile conduits for electrical conductors. 
4,508. FESSENDEN. Electric incandescent lamps. . (Date applied for under 
International Convention, Aug. 7, 1899.) 
4,569. RAwLINGS and RawLING&, Couplings for electrical connections. 
4,457. Somane. Electrically controlled door locks. 
4,586. CEREBOTANI and SILBERMANN. Telegraph receivers. 
4,607. VoN ARNSWALDT. Electrical gaa lightera. 
4,933. British Taomson-Hovuston Со, (LrD.). (Alton.) Register dials 
for meters and the like. 
5,003. MRNOIS. Means for automatically reviving or reinforcing exhausted 
puleations upon a telephone line. 
5,032. MaLiGNANI. Electrical cut-out devices especially adapted for 
preventing excessive flow of electric current. 
5,156. Byxa and Bett, Intercommunication telephone systems. 
5,167. Yates, Үлтеѕ and Bent. Alternating-current electro motors. 
5,179. Day (White). Tool or means for forming or compressing jointe of 
lead pipes or sheaths for electric cables, metal articles and the like. 
5,216. Bout (Blondel). Manufacture of filaments for electric incandescent 
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5,252. KENNEDY. Storage batteries. 

5,321. Happan. (Lindstrom, Hewitt and Hewitt.) 
batteries. 

5,504. ZaPPERT (Schaefer). Method of insulating electrical conductors, 

5,445. WALKER. Magnetic work holders for metal working machines. 

5,695. MENaIs and CHRISTENSEN. Telephonic systems. 

5,698. Lanaton. Method of and means for protecting electrical 
connections. 

5,806. BRrris THomson-Hovuston Co. (Lrp.) (Steinmetz) Regulation 
of dynamo electric machines. 

5,848. SurrH. Conduits and conduction supports for electric tramways. 

6,023. British Evecrric Works Co. (Ітр.) and Baanper. Electric 
bells. 

6,028. Mix. Brush holders for dynamo electric machines. 

6,069. LuNDELL. Generation of direct electrical currents and apparatus 
therefor. 

6,153. Justice. (Columbia and Electric Vehicle Co.) 
propelled motor vehicles. 

6,218. ue Machines for electrically heating, welding, or working 
metals. 


Plates for storage 


Electrically 


COMPANIES’ MEETINGS AND REPORTS. 


British Electric Transformer Manufacturing Co. (Ltd.) 


The second ordinary general meeting of this Company was held on 
Friday last, Mr. R. Stswart Bain, С.А. presiding. 

The SECRETARY (Mr. J. C. Wrist) having read the notice calling 
the meeting, 

The CHAIRMAN said: Gentlemen, the business done during the 
year bas been quite up to our expectations. Our turnover has been 
£24,043. 8s. 10d., compared with £12,614. 168. 6d. for the previous, 
our first year. It will be seen, therefore, that we have nearly 
doubled our output. Turning to the debit side, you will see that 
our manufacturing charges were £15,448. lls. Ad., equal to about 
56 per cent. of the turnover, as compared with £10,230. is. 9d., 
or equal to about 81 per cent. of the turnover for the last year—a 
decided improvement. Our general charges amounted to £2,433. 9s. 9d., 
as compared with £1,242, 2s. 10d., the percentage in both years being 
about 10 per cent. of the turnover. The amount written off for 
depreciation is £714s. 5s. 8d., as compared with £565. да. 8d. for last, year, 
or nearly double. This has been done under the advice of our auditors, 
and represents a full depreciation on our plant and machinery. After 
deducting all these c , there is left a profit of £6,184. 8s. 9d. for the 
year as compared with £998, 28, 9d. for last year, which I think you will 
agree with me in considering a very satisfactory result. I now ask 


your attention to the balance-sheet. Our first and principal asset is 
the amount which we paid for our patents, vir., £95,536. бв. bd. Since I 
last had the pleasure of addressing you, we have succeeded in obtaining 
letters patent for our transformers in Germany, one of the most valuable 
of our foreign patents, and the addition of £86. 6s. to this item during 
the present year is in connection with the obtaining of this patent. Our 
transformers are now covered by letters patent in the following foreign coun- 
tries: Germany, France, Belgium, Italy, Austria, Switzerland, United 
States of America, New South Wales, South Australia, West Australia, 
Queensland and Tasmania. We have recently been approached in con- 
nection with the purchase of the French patent. We have not been in a 
hurry to sell this or any other patent, one reason being that we were desirous 
of seeing the result of the year's trading before concluding а bargain, and 
the result bas justified our policy. Our transformers are being exhibited 
at the Paris Exhibition, which entitles us to add an additional six months 
to the time within which we must work the patent in France. The average 
time which each of our pstents has still to run is 11 years, and, although 
we are of opinion their value should not be depreciated in the balance- 
sheet, we considered it would be prudent to set aside the sum of £2,500 
out of our profits as the nucleus of a reserve fund for the purpose of 
gradually writing this asset down. The next item is plant and machinery, 
£2,475. 12s. 9d. The additions during the year amounted to £374. 16s. 2d., 
and we have written off depreciation £494. 13s. 5d., or nearly 20 per cent., 
in addition to charging all repairs and renewals to revenue. Expenditure 
and alterations to works has cost £806. 14s. 6d., and you will see that we have 
now written it all off вате £200, so that by the time we leave our present works 
the item will have disappeared entirely. The stock, as per manager's valu- 
ation, taken at cost price, is £3,482. 8s. 4d.,and the work in progrees amounte 
to £1,165. Ов. 5d. This last item is slightly less than last year, but on the 
other hand we have orders in hand of no lees than £6,769, so that our pros- 
pects for the present year are as favourable as the one we are now dealing 
with.. The amount due from our customers із £9,138. 118. 3d. А large 
proportion of this is due by municipal corporations, who retain amounts 
varying from 10 per cent. to 20 per cent. on their contract fora year. Onthe 
other side of the account, you will see that our total issued capital is £40,000, 
viz., £20,000 subscribed and £20,000 in vendor's shares, which latter do 
not rank for dividend until the subscribed shares have received 10 per cent. 
for onecomplete year. As we propose at this meeting to recommend that 
а dividend of 10 per cent. be now paid, these 20,000 vendor's shares will 
rank pari passu with the subscribed shares as from July 1, and, 
considering the very excellent results we have achieved, I do not 
think anyone here will grudge Mr. Berry participating in our success. 
Of course, it will mean іп the future that we shall have double the capital 
upon which to pay dividends, but you will notice we have taken that into 
account in our report by carrying forward a very substantial amount to 
next year. £5,552. 15e. 5d. is the balance of profit and loss account after 
deducting an interim dividend at the rate of 10 per cent. which we paid 
in February. The lease of our present works expires next year, and, as the 
buildings are coming down, this lease cannot be renewed. We have 
decided to purchase & plot of freehold land and erect our own works. 
The negotiations for the purchase of tbe land are now nearly completed, 
and we expect to be able to pay for this and erect and equip our 
works without increasing our present capital. I now move the adoption of 
the report and accounts. 

The resolution was carried unanimously. ' 

Mr. R. Stewart Bain was re-elected a director, and the auditors having 
been re-appointed, & hearty vote of thanks to the chairman aud directora 
terminated the proceedings. 


W. T. Henley's Telegraph Works Co. (Ltd.). 


An extraordinary general meeting of this Company was held at the 
Cannon-street Hotel, E.C., yesterday (Thursday) for the purpose of con- 
sideriog and, if thought fit, passing resolutions increasing the capital of 
the Company from £300,000 to 8400,0С0, the ordinary capital bein 
increased by 10,000 new shares of £5 each and the preference capi 
increased by 10,000 new shares of £5 each. Mr. Sypngy GEDGE, M.P., 
presided. 

The CHAIRMAN observed that the business of the Company had 
increased so much as to render it absolutely necessary that they should 
have more capital, and, he might add, there was the possibility—he ought 
not to use a stronger term—that the Company might obtain a contract for 
one of the three sections of the Pacific cable for which tenders were 
being invited, The Company's tender and estimate would be made up to- 
morrow, and he need scarcely say that if their tender was accepted, 
and they should have the privilege of being one of the three companies 
to join in that great enterprise, the Company would want all the money 
they could obtain. Should their estimate be accepted, the Directors might 
have to come again to the proprietors in regard to further capital, but 
he thought that this would not be the case, and that with the capital they 
were then asking power to raise the Doard would be able to carry out all 
the work. The Directors had not yet made up their minds at what price 
the ordinary shares would be offered to the ordinary proprietors, 
but, following the precedent which had been set on each occasion 
when new capital had been issued, he thought that the shareholders 
might take it for granted that the price would be such as 
to give a good bonus to those ordinary shareholders who subscribed. 
On the assumption that the new capital was taken up at the price of £10 per 
share, the Company would get £50,000 in return for £25,000 new ordinary 
capital, and the £25,000 preference capital would provide another £25,000, 
making £75,000 in all, {and this additional money he hoped would be 
sufficient for their purposes unless they were fortunate enough to obtain 
one of the Pacific cable contracts and then, probably, they would have to 
issue the other £25,000 of the two classes of capital, for which they would 
again hope to receive another £75,000. However, he could not pledge the 
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Directors to exact figures, and he only stated this as the probable outcome 
of the meeting. With the £75,000 additional capital they would 
be able to carry on the work without the restrictions at present tying 
their hands. With regard to the increase in the business, he would mention 
that it had been very steady for several years, and that it had increased at 
least 100 per cent. every three years. That was to say. the present 
business was JO per cent. more than this time last year, and taking it year 
by year, it had doubled itself every three years. The proprietors would 
quite uuderstand tbat the business could not be doubled in this way with- 
out additional capital. However, he hoped the experience of the past 
would convince the shareholders that the Board were not increasing the 
capital to a greater extent than was absolutely necessary, or that it was 
being raised to a larger sum than the Directors saw their way to earn 
dividends upon. It was to be hoped that the preference shareholders 
would subscribe for the preference shares, which they would obtain at par 
as compared with the market price of about £55. He concluded by 
proposing resolutions for increasing the capital as mentioned. 

Mr. WILLIAM SEAL seconded the motion, which was unanimously 
passed. 

At separate meetings of each class of shareholders —the preference and 
ordinary subsequently held, resolutions were passed sanctioning the 
adoption of all the special resolutions agreed to at the extraordinary 
general meeting. . 


Waterloo and City Railway Company. 


The thirteenth half-yearly meeting was held yesterday, at Waterloo 
Station, Mr. WYNDHAM S. PORTAL presiding. 

The CHAIRMAN, in moving the adoption of the report, stated that the 
gross receipts for the half-year, after deducting Government duty, 
amounted to £14,069 compared with £13,093 in the corresponding six 
months, and the working expenses to £7,773 against £6,610. The 
difference between these two sums not being sufficient to pay a dividend of 
5 per cent., the London and South Western Railway Co., under their 
working agreement, had provided the deficiency of £2,375. Including 
season ticket holders, 1,868,737 passengers had been carried, an increase of 
152,912 for the half-year. As a neighbouring company he was sure that 
they would all join in offering their congratulations to the Ventral London 
Railway Co. on the successful completion of that undertaking, and it was 
to be hoped that the two lines would benefit each other. So far, during 
the current half-year the receipts on the Waterloo and City line had con- 
tinued to show a steady increase. Up to the end of last June the total 
capital outlay had been £589,073, the expenditure during the past half- 
year having been as follows : On construction of way and stations £10,000, 
on engineering £800, and on electrical equipment £4,400 odd. In 
conclusion he expressed regret at the death of Lieut.-Gen. Sir Frederick 
Marshall, a director, and stated that Mr. F. J. Macaulay had been elected 
to a seat on the board. 

Lieut.-Col. the Hon. W. H. CAMPBELL seconded the motion. 

Mr. BEAVIS considered that the report was satisfactory and said that 
everything appeared to be going on all right. He asked the amount of the 
total indebtedness of the company to the working line, and eaid he supposed 
that the amount would have to be paid before a higher dividend than 3 per 
cent. could be paid. 

Mr. STURDY thought that the facilities affurded by the line, in con- 
junction with the Central London Railway, ought to be more widely known, 
aud suggested that 55 per cent. of the gross receipts was rather a high rate 
to charge for working such a line. 

The CHAIRMAN, in reply, said that the total indebtedness of the 
company to the London and South Western Company was £8,712, which 
would have to be liquidated before more than 3 per cent. could be declared 
in the way of dividend. 

The motion was unanimously agreed to. 


— —— T ES ED 


CASTNER-KELLNER ALKALI CO. (LTD.) At an extraordinary meeting 
on Wednesday it was resolved to purchase the undertaking of the Alu- 
minium Co. (Ltd.), with certain exceptions, and for carrying out the agree- 
ment to purchase the directors were authorised to borrow, in addition to 
£150,000 already authorised, a further sum or sums not exceeding £120,000. 
At the same time it was decided to increase the capital from £300,000 to 
£450,000, in £1 shares, and to make certain alterations in the articles 
of association. The chairman (Mr. W. Mather, M.P.), stated that ever 
since the works were established and the successful prosecution of the 
industry had been proved the directora had been considering the import- 
ance of the future development of the undertaking and to add to it other 
branches of chemical manufacture. Не was convinced that the proposed 
union would be mutually beneficial. The amalgamation would probably 
result in a considerable increase in the company's profit and in great 
economies being effected. 


CENTRAL LONDON RAJLWAY CO.— The ordinary general meeting was 
held on Wednesday. The chairman (Sir Henry Oakley), who moved the 
adoption of the report, which appeared in our last issue, congratulated the 
shareholders on the successful completion and opening of theline. There was 
every indication that the most sanguine estimates of its utility and popularity 
with the public would be realised. They expended only about £185,000 for 
the last half-year,and that was due to the fact that the body of the work had 
been completed, and that the lighter work of the stations, electrical 
machinery, lighting, &c., did not absorb so much money. Having care- 
fully revised all their estimates of work yet to be done and paid for, they 
had every reason to believe that the whole undertaking would be com- 
pleted for the original capital, and that unless their business so expanded 
as to render further larger expenditure necessary, they should not, 
at all events for the present, require any authority to raise further money. 


There was a large sum due t» the contractors, but that was according to u 
arrangement made in the early days by the board. The contractors were 
to be paid a portion of their expenditure by debentures, but those deben. 
tures were not to bear interest until the line had been completed and ope 
for traffic. The additional incentive of the interest on £500,000 remain. 
ing unpaid probably encouraged the contractors to display increased 
exertions. They opened the line for traffic on July 30. They begu 
at 5 a.m. and started a series of trains five minutes apart. They established 
a general or average fare of 2d. for any distance. From the moment of its 
opening it had shown one continued success. The very first morning thetrais: 
to the City were crowded, and they had remained crowded ever since, with the 
additional ad vantage that the mid-day trains also filled extremely satisfactorily. 
The first day they carried 85,400 people, on Tuesday 91,900, on Wednesday 
86,700, on Thursday 96,100, on Friday 80, 700, and on Saturday 10044. 
On Sunday last the number was 64,742, on Monday (Bank Holiday) 
100,591, and Tuesday 105,170. There could be no reasonable doubt, 
therefore, that the public very much appreciated the services they bad 
rendered.. Their trains now run every five minutes ; in two or three days 
they should run them every four minutes, and as fast as they could get 
complete trains ready, electrically fitted so as to rely on their working, 
they should get down to 34 minutes or three minutes between each train: 
so that, as far as possible, they should remove all ground of complaint c: 
overcrowding. The motion was seconded by Lord Rathmore and adopted. 


GAS LIGHT AND СОКЕ CO.— At the half-yearly meeting on Friday the 
chairman (Col. Makins) referred to the increase in the price of рах He 
said that the rateable value of the company's undertaking was at present 
£730,000, but it had just been revalued at 2 791, 800. Should Ње revilu. 
tion be confirmed consumers of gas in the company’s district would hare 
to bear the burden of a further addition to the price of gas. It could not 
too often be repeated that, in accordance with the terms of their deed of 
co-partnership, the act of 1876, whatever additional charge this compar; 
had put upon it, five-sixths must be borne by the consumers and one-sixth 
by the shareholders, and vice versa out of any savings or advantage 
which came to the company five-sixths went to the consumers and one- 
sixth to the shareholders. Though they had some 360,000 consumen, 
they had received protests against the recent rise from а quite insignifirar: 
number of them. [Perhaps the poor gas consumer has learnt the value 
of protest.) To meet the increase in the cost of coal, they had m 
funds available except the gas rental and the dividend account. He com 
plained of the somewhat harsh and unfair treatment meted out to ther: 
by their critics. The charges against them always tsok the same fon 
because another company, acting under similar legislation, could makes 
sale of gas at а lower price than the Gas Light and Coke Co., therefore Ue 
management of the latter company must be bad. The differing circum 
stances of the two companies made the cases absolutely incomparable 
The increase of the southern company's business for tbe past half. pen 
had been 12} per cent. ; their company’s was 3} per cent. Taking the 
whole period, over which a comparison could be made, the figures wert 
136 per cent. and 46 per cent. Of course, too, the competition of electric 
lighting did not affect the southern company to anything like the ume 
extent. 


NEW COMPANIES, STATUTORY RETURNS, 0. 


—— 

BRITISH ELECTRIC CAR CO. (LTD.) — This company was registered on 
Aug. 2 with a capital of £50,000, іп £1 shares, to manufacture and dea! 
in rolling stock for tramways and light or other railways, and to carry @ 
the business of motor car, &c., builders. The subscribers are A. K. andi 
(electrical engineer), G. J. Jackson, W. M. Murphy (civil engineer), 4° 
Tuffin, E. Moss, E. Beckett, and E. T. Botwright. Mr. A. K. Baylor is the 
first chairman. 


NORTHERN ENGINEERING CO. (LTD.)—This company was registered © 
Aug. 2 with a capital of £30,000, in £1 shares, to acquire the busine 
carried on by the Northern Engineering Со, (Ltd.), at, Halifax, andl 
carry on the business of machine tool makere, electrical and gen 
engineers, &c. The first directors аге Н. Longadon, W. Partington, a 
S. Hey. 


— eS — IQ 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 рег cent. (since July 19, 1900). Price?! 
silver 28,',d. per oz. (Aug. 9). Consols (23 per cent.) 978—971 for pe 
974—98 тог account; 24 per cent. 963—971 (Aug. 9). 


— — — 


CITY OP LONDON ELECTRIC LIGHTING OO. (LTD.)—Warrants s 
ment of & 6 per cent. interim dividend for the half-year ended June 
the preference shares have been posted. 

GREAT NORTHERN RAILWAY CO. (IRELAND).—In the directors гер 
for the half-year ended June 30, it is stated that the bill forte 
poration of a company with power to purchase the undertaking 0 
Bessbrook and Newry Electric Tramway Co., and for the eval 
a light railway from Bessbrook to Tynan had received the Royal suis 
The new Great Northern Hotel at Bundoran had been fitted with 


plete electric lighting installation. jared an 
HOVE ELECTRIC LIGHTING CO. (LTD.)—The directors have 1 70 е 

interim dividend at the rate of 7 per cent. рег annum for the 

ended June 50. The dividend will be paid on Oct. 15. 
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NATIONAL ELECTRIC SUPPLY CO. (LTD.).—It has been decided to 
increase the capital of the company to £184,943. 15s. by the creation of 
20,000 new shares of £5 each, to rank pari passu with the preference 
shares. The Chairman (Mr. J. Booth) said the company was now doing 
very well indeed. Last year was the best year they ever had, and so far 
they were this year able to show a substantial increase of profit over last 
year in spite of the greatly advanced price of coal. They expected a very 
busy winter, and hoped to have their new engine and boiler-house ready 
in time for it. They were sometimes asked about the proposed electric 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has been 
asked to allow 9,400 further ordinary £5 shares of Edmundson's Electricity 
Corporation ( Lid.) to be quoted in the official list. Tuesday, Aug. 14, bas 
been appointed a special settling day in the further issue of 20,000 5 
cent. cumulative preference £5 fully-paid shares (Nos. 20,001 Чо 40, 000) 
of Callender's Cable and Construction Co. ( Ltd.), and the committee has 
ordered the securities to be quoted in the official list. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


trams. With their new machinery they should be in a position to supply E | Week 3 Ie | No. AGGREGATE. 
current for the trams at a lower rate than the Corporation or a separate Line. | ended 2 ‘or Deo. of CT 
company could possibly generate it for themselves, and hoped to be able | | 2 weeks, Amount | or Deo. 
to show the Corporation that it would be a waste of ratepayers' money | какы лашы essen 
to erect a separate generating station. А 1900 £ £ £ 2 
NORTH METROPOLITAN TRAMWAYS CO.—At the meeting on Wednes- Биш ан ичк Aug. 2 vet. |* E 5 13055 + АЦ 
day the chairman (Mr. George Richardson) stated, in reply to a question, aede Согра 2 IN | 1290 i+ 69 5 5.883 t 2, 70 
that the adoption of electric traction depended on the London County M pool and Fleetw ** 5290 — | , t 
Council. That body bad not yet made experimenta on their own line, and EI tod Corporation. sis "e | о ees vus sis 
until they did во nothing could be done by the directors. 5 T is June20 1, 684 + 444 24 44,238 412,540 
ROYAL ELECTRIC CO. (MONTREAL).—At the recent annual meeting of Bristol Trams & Carriage Aug. 3 5, 451|- 209 5 17,426 - 48 
this company an agreement with the Chambly Electric Co., which provides Buenos Ayres & Belgrano July 8 2.226 - 239 1 | 2996 |- 239 
that the Royal Company shall purchase all the electric power developed | Central London Railway Aug. 4 | 4,325) ... " 1 4323 THÉ 
by the Chambly Company for 50 years at the rate of $15 per H.P. for the City & South London Ry. E 1.541 + 608 5 7446 + 2,792 
first 15,550 H. F., and $10 per n.r. for any amount in excess of this | Cork Elec. Trams ......... : » 2 595 | + 5 31, 12141 + 1,222 
was ratified. The contract does not affect the agreement with the Montreal | Dover Corporation.... „ 4 275+ 3 18 3,970 + 330 
Street Railway Co. The Royal Company takes an additional $90,000 of | Dublin & Lucan Rly. . e a e | E „„ 
stock and $30,000 of bonds of the Chambly Company. The sharehalders | Dublin United ............ „ 3 3,955 7 442 5 18,996 + 2,157 
of the Royal Co. afterwards sanctioned the sale of their holdings in the | Dublin Southern Dist... „ 3 1,046 110 5 5592 + 165 
Chambly Company to Mr. James Rosa for $791,000. *Glasgow Corporation. „ 4 | 9.070'— 220. ... | 5 
SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.) —In a circular | Hull Corporation ......... 4 1,312 7 766 5 6,719 + 5,965 
just issued to the shareholders it is stated that the business of the com- | Liverpool Corpora tion.. J uly 28 | 9,054 4 1, 403 30 223,780 | чы 156 
any has pro and is progressing satisfactorily. Within the pest | Liv 1 Overhead Rly.; Aug. 5 | 1,655 - 19 5 8499 + 505 
pany TORT erpoo J. Aug. 
few weeks 30 new installations have been obtained in the Central Markets. | Sheffield Tramways...... , 5 2.472 t1, 085 31! 65,518 + 22,555 
The number of units sold for the half-year to June 50 amounted to | 
367,306, against 174,827 for the corresponding period of 1899. Wem ds 7 * raruy a clt 
ELECTRICAL COMPANIES' SHARE LIST. 
Раквккт | AMOUxT | Lust | Previous Price RATE PER Business Dons 
Diri- NAME. W P Wednesday.  Czwxr. Divi Dvur. Dvrmo Warr 
Амосит. 9 DEND. | pU E Aug. a | пахо zi Expixe Ava, 8. 
PHS. 
: TELEARATIS 2 s. d. Highest | Lowest 
4110, 500 100 4% |"African Direct Toograph 4% Mort. Deb. (red.) .... 99 103 99 103 8 17 8 | January and July... .. - - 
26, 10 eve Amazon T гара s0090997002920^00950000 PIV rr 000000060099 900 m eee June and Decem. e eee 900 
110, 700 100 37 Do. 6 be Debentures [IITTIEIFITI 6000096000090 85 90 85 90 5 11 1 oe ооб 
2823,70 fitook 15/0 Ango- *«59099-80090990000056000905098 94909900502009090098 FEO xa 53 61 £9 62 6 0 6 Feb., May, Aug., Nov. 581 кез 
3, 088, 640 Stock 80/0 Preferred . . . . . ... o зев xc} 11 ill 11% 1t 5 7 7 $e 20 Ibi 110$ 
£3,088,640| Btook | 370 Do. Deferred . . .. .. . . . . dee LLG 12 12 12 10 18 0 Е н 12 276 
$13,333,300 | $100 и Сое! Cable Capital Stook ........... КЕЛҮ ҮҮ 165 175 165 175 411 5 | Jan., Apr., Jay, Oot. vus 
81,580,496 | Stock 4 * 4 per Cent. Debenture Stock. . „ 101 103 101 103 817 0 vi 102} А 
16,000 10 6/0 Gale Sabeare Ordinary ыс. оси 6 2 6 7} |10 0 0 | Februaryand August 714 : 
6,000 10 10/0 Preference 10 per Cent T ——Á 15 16 16 16 e 5 0 m ü ‘i 
13,981 & $0 | Direct B OBEY diis urere cete 4 5 4 4 0 0 April and October... «.. ats 
6,000 6 5/0 Do. 10 per Cent. Cumulative Preference . 9 10 9 500 19 К - eos 
,000 50 47, Do. 44 рег Cent. Debentures ........................ 100% 104% 100% 104% 4 6 7 | January and July. . T — 
60,710 20 5/0 | Direct United States Cable . . . . . . ]à 111 11 1 5 19 2 | Jan, Apr., July, Oot. ll} lt 
£111,000 100 44% | Direct West India Cable 47 Beg. Deb. (rei) | Te 99 102 99 102 4 8 0 June and - u^ — 
-84,000,000 | Stock 65/0 | Eastern Ordinary . . . . . . .. ... sosopsssssnoeeeesoe „| 145 150 145 150 418 4 Jan., Api; July, Oot. 149 145 
21,826,888 | Stock 17/6 Do. 8} per Cent. Preference Btock . 96 99 98 9) 8190 8 99 97 
360,000 10 2/6 cda p 14 15 14 15 413 4 | Jan., Apr., Jal 15 14; 
.6830,000 | Stock 4% Do. 4 per Cent. Debenture Biook — 5 xi} 110 115 110 115 8 9 7 February and iy, Oot eee T 
£900,000 100 4% жае and 8. African 4% Mort. De xd] 99 102 99 102 818 6 | February and August ooo oes 
£200,000 26 4% 4 per Cent. Mauritius Sub. beba (edj. 100% 1087 | 100% 103 | 817 8 | May and November.  .. са 
190,227 10 2/6 Globe Te ph and Trust oceve [IPIE 0000200 6.000005 60000-00 11} 11 11} 11 4 9 4 Jan., EP July, Oct. 113 mi 
190,043 10 8/0 per Cent. Preferenoe ................е»е»....›. 15 ii 15 10 8 18 8 156% 16 
150,000 10 5/0 coat Northern of Cope .| 81 33 81 83 815 9 |J anuary aud J uly...... 83 ove 
891,900 100 Y | Halifax & Bermuda Cable 447% 1st Mort. Deb. (red. Ў | 93 101 93 101 4 9 1 | June aud Docember ... ih E" 
17,000 25 37/6 | Indo-European ................................ә+°әә..ь5.»еә e 63 58 52 86 4 9 3 | May and November ... 64 wae 
2100, 000 100 6% London Platino-Brazillan 6 per Cent. Debs., 1004 ..| 103 108 105 108 611 7 | March and September еве eee 
£100,000 100 4% | Pacific & European Tel. 4% Guar. Debs. (red.) 100 103 100 103 817 8 | Juneand 5 — - 
11,839 8 4/0 Reuter’s 290009092000020009909090000G90009000€008000080 2500929 6 % 6.0000 9 90% 71 84 71 8} 4 14 1 April and Ootober... oe [ITI эге 
8,381 |5100 Oert.| 6% | Submarine Cables a ТИРУ ИРИНЕ 125 130 125 130 4 13 10 see - 
16,609 10 eve West Аваз Telegra *909500*92200«20080:20009c«200€ 6 6% „% 24 ` 84 24 3b 4 9 3 December and Jul rm ees eee 
£171,100 100 5% Do. 5 per Cant, T W (red) ' 0 0 . . 98 101 98 101 & 0 4 | Marchand Beptembe as 
20, 32 5 Wert Coast of America . .. . RN 1 i 1 T 8 ec 
£150,000 100 4 * Do. 1 per Oent. Daana "m . eee. eee. 98 103 09 102 813 7 |J 1 and July...... 93 sen 
10 10 West India and Panama ....................... — ss ГЕ 925 May and * zi .. ә, 
84,563 10 6/0 Do. 6 per Cent. lst Preference . se II 00 · 7 6$ і 8 0 0 90 oe eee 
4,009 10 6/0 Do. брег Cent. 2nd Preferenoe . . . . 6 7 6 7 8 11 5 iii — 
£80,000 100 БУ (% Do. брег Cent. Debentures ............... АККУ, 103 105 103 108 418 6 January and "july ТОТА - eve 
£389,731 | Stock 4 Weatern & Бла 4 per Cent. Debenture Stock | 415 8 | June and December... ids " 
207,980 10 8/0 | Western Telegraph (late Brasilian Submarine) 141 15 142 15 4111) | Mar., June, Oct., Deo. 15 145 
475,000 100 6% |е Do брег t. Debs. (2nd Series, 1906) ... 103 106 103 4 11 4 | June and December... e өө 
TELEPHONES. 
44, 25 3 Ohili Tel hone fall aid 0.006 0.0000 00000 000000 00000. 3 4 5 9 August 0000060 000000000000 0 ooo eos 
324,850 10/0 110 Consolidated Telenhgus ied and Manfg. g... a e ч Е Е ses July . . . - ove 
12,090 1 2x Monte Video Telephone Ordinary 9009009*20900-e0000 өө» i à Б 0 0 November 000 00000.06 ове 00 
06,492 1 1/0 Do. 5 pa t. Preference ............ ЕЕЕ 1 | 1 600 - ` see 
490,000 „ Nation,... 1 b 6 6 0 0 | February and August ИН 43 
15,000 10 6/0 Do. 6 per Cant. Cumulative lat Preference ad 13 14 13 14 4590 РА РА E ee 
15,000 10 6/0 Do. 6per Cent. Cumulative 204 Preference xd 13 14 12 14 469 se n ө 
350,000 2/6 Do, брег Cent. Non-Cumulative 8rd Pref, xd i 54 41 53 417 7 m 10 510 6 
2,000,000 | Stock Do. Debenture Stock 34 per Cent. (red.) . ., 97 100 97 100 810 0 | Juneand December ... eee 
171,504 1 40 Oriental v90090^0024025009 0:02080*00*009 050209099 90:0000095*9090»000009-0* f ] } sf 4 8 11 April and October...... e ee 
58,000 5 6 United River Pla e90»e5009*00095009000999009090 0000 5000010006220 4 5 4 5 6 13 4 Jaly 600 00000: 02000 00000 5 eee 
16,689 5 3/6 Do 5% Gamulesive) Preferenoe............... s. 5 54 8 53 41011 | June and December .. - 
8179,947 | Stock 5X * Do. Sper Cent. Debenture Stook (гей)... 108 107 10$ 107 | 4136 m е ; ХЫ 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 
Axovwr | LAST Previous Price RATE PER Busrwxss Doxa 
ove or Drvi- МАМИ, wrde Paros, Wednesday, Oxxr. Drvrpxxp Duz, Donixo WE 
* |. SHARR. Ааа "ul TREND Ас +, 1. Aus. 8. YIELDED. Ewprwo Avo. 8. 
ELECTRICITY SUPPLY COMPANIES. 8 s. d. Highest | Lowest 
100,000 1 000 Bl'ckh'th & Gr’nw’ch D'st'ct Elec. Lt. Ord. (fully pd. ) i | ! see -— s. ees 
6,000 10 10/0 wi UE T and Poole Elec. Supply Ord. ............. 11 124 11 12 311 3 е 3 — 
6,000 10 4/6 2 er Cent. Cumulative Pref. ............... 1 10 11 4 110 ete УЗ J 
19,661 5 3/6 | Brompton & Kensington Electricity Sapply Ord. ... 7 8 7 8 815 0 — - * 
12,000 5 8/6 Do. 7 per Cent. Preference ...... . . ͥ . 8} 9 8i 9 813 8 | Marchand September ges ". 
20,000 5 .. | Caleutta Elec. Supply Ordinary (fully paid) ......... 6 6 6 6 - "id " je 
50,000 5 5/0 Daring Cross & Strand Electricity Supply Oorp. ... 9 1 ^i 10 4 5 9 | February and August — es» 
20,000 5 2/3 4% per Cent, Preferenos . . D 5 5 F 318 8 - e e 
34,000 5 2/6 89 Electricit Suppl rdinary ... "599 4*5 7 64 7 4 0 0 Maroh SPOOR 9999 HOR raa eee - 
£160,000 | Stock 44% Do. _ 4% per Cent. D enu Stock (rod... 107 110 108 11 4 1 6 June and December..| 11) 109} 
81,200,000 | $1,000 5% | Chicago Edison lstMort.57 30 r- Gold Boude(red ) ..| 100 110 100 110 41011 | April and October...... - oe 
70,579 10 8/0 ш of London Electric Lighting ER 8 9 8 9 4 811 | February and August 8t - 
40,000 10 6x 8 per Cent. ma er A S Prof. sonnii] Md. 18 12 13 418 0 | January and July. .. — — 
8400, 00 Stock- 57 |* Do. Брег Cent. Debenture Stock (red. s» | 123 128 128 123 818 Б | June and Docem 126 125 
40,000 10 8/0 | County of London and Brush Prov. Ordinary ... 8 9] 8 9 4 sit oe - 
20,000 10 6/0 6 per Cent. Cumulative Preference. nr xd 11 12; 12 13 412 4 | Maroh and Saptember eee ba 
,000 | Btock 44% Do. 4%% Dob. Stock Certs. x -) (red. E nn 107 110 107 10 418 зя e 2 
15,000 5 10 Kensington and Knightabridge sos sosoo os| 13 13 12 13 416 an ove - 
10,000 5 6 Do. 6 per Cent. lst Pre erence 525 „ „%„%6„% „„ „ „ 6} 7 бї 7 4 2 7 January and July...... эзе ese 
110,000 j 3 LIII London Electric Supply Ordinary . Cece) Pee) *9999 ELLERT] 1 i 1 1 „ов eee re wee 
49,840 5 3/0 Do, 6 per Cent. Preference . pt 4 4 4 613 4 - he 
£250,000 | Stock 4x Do.  4per Cent. lst Mortgage Debentures ... 93 100 98 10) 400 Jane, Zopt., Doo. oe — 
85. 10 5/0 Metropolitan Elec. Supply Ord. ............ . . . . 144 15% 144 15] 3 1l 0 April and Ootober...... 15 1 
£220,000 | Stock 44% Do. di pec Cent. A. Stock First Mo Ж ERE 114 111 114 81311 Jans and Doocembeor .. өөө - 
£125,000| Stock 347 Do. per Cent, Mort. Deb. Stock cat ul 99 98 98 93 811 6 . - — one 
6,452 10 6/0 Notting Hil Electric Ordinary... e . 19 16 15 16} 4 410 | Maroli „чь — дА 
10,000 5 5/0 Oxford Electric Ordinary — —ꝛũ3ů36ãũo * ort 5 6$ 3 16 11 » ese ove 
300,000 1 87 Rand Electric — CETLIT наннан DIDIT Ys } vs н 10 13 4 oes soe seo 
£135,000 | Stock 5% River Plate El. Lt. & Топ, Lid., 6% lst Mor. Bob.. 75 85 75 85 618 0 | January and July - өө 
15, #100 $2 Ro al Electric Compan of Montreal Shares . 6600 0> 16$ 185 165 185 4 6 6 April aod Ootoper...... ... s. 
&8115,500 100 4y |* о. per Cent. ist Mortgage Debentures... 10# 107 10t 107 441 Т I - 
40,000 5 9/6 | Bt. James'sand Pall Mall Electrio Ordinary ., dd 14 15 ц 1$ 416 8 | February and August 11; 1 
20,000 5 “ 8/6 Do. 7 per Cent. Preference....., ..... ... ен", 8 9 8 9 817 8 T ” 8 
112,000 5 .. | Smithfield Markets Electric Supply Ordinary. 2 2} 2 2} E s. = 1H 
#50,000 Stock 4% Do, 4% Debentures "a n „„ „%%% „ „„ es ‹ 85 95 85 95 4 4 8 — eee oo 
65,000 5 a South London Electric Supply Ordinary md paid) 3 4 3 4 — —— — - 
79.900 5 8/0. | Westminster Electric Bupply Ordinary . et ces 124 12 13 5 0 0 | Marchand September 12; 12} 
29,137 5 8/7} . Do. £2 10s. paid .. 208 „% „„ ewe eee eevee see 8j 9} see ove eee 0 
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Ir is pleasing to learn that the reception which British 
-electrical engineers have accorded to their American confrères 
-during the past week has afforded much gratification to the 
latter. Some thirty Americans accepted the invitation of the 
Institution of Electrical Engineers to visit London and enjoy 
the varied programme described in our issue last week, p. 588. 
Owing to а fortunate improvement in the weather almost at 
the last moment, the river trip in electric launches proved a 
great success, and was enjoyed by some 50 guests and 
others. On Monday visits were paid to several works of 
electrical interest, including the Central London Railway. 
This latter was unanimously admitted by the American 
engineers to surpass any example of electric traction in the 
-United States. | 


— 

Asour 30 guests besides a number of members of the 
Institution, making a party of 76 all told, spent Monday 
evening in an agreeable manner at the Princes’ Restaurant, 
Piccadilly, with Prof. Perry in the chair. А well served 
repast was followed by a number of lively speeches, and at 
times the fun was fast and furious. Following the toasts of 
* The Queen" and The President U. S.A.,“ Mr. H. H. 
CUNVNGHAUE, C.B., proposed, and Mr. J. S. Raworrn 
seconded “Our Guests, the toast being responded to by 
Mr. Cart HERING, President of the American Institute, 
Prof. F. B. Crocker and Mr. C. O. Млплоох. Prof. Perry 
Was repeatedly chaffed at his novel arrangement of double 
and treble-barrelled speakers. 


Prick BrxpeENon C] 
Abroad, 8d., or 16 cents, or 80c., or TOpf. 


Ong speaker perceived the fitness of things in there being 
two-phase speakers on what he termed the primary side, and 
a three-phase system on the secondary—a sort of Scott 
system ” of oratory! It needed, he said, а three-phase system 
on the secondary side to take all the heavy load of British 
hospitality. One of the most humorous speeches was that of 
Mr. R. W. Porz, Secretary of the American Institute, who 
proposed the impersonal toast of Electrical Engineering," 
this being seconded by Mr. W. M. Monpzx and responded to 
by Prof. S. P. Тномрзом and Dr. A. E. KeNwELLy. Tuesday 
the guests spent in visiting a number of engineering works, 
and on Wednesday they left in company with a large con- 
tingent of British electrical engineers for Paris. 

IN a long communication addressed to the new POSTMASTER- 
GENERAL, and occupying four newspaper columns of small 
type, Mr. Hennixer Heaton has formulated his ideas on 
postal and telegraph reforms, and without Lord LonponprErry’s 
permission has caused it to be published in The Times. We 
confidently say without his lordship’s permission because 
nobody receiving such & letter, couched in terms so fulsome 
in its flattery and so offensive to his predecessors would have 
desired to see it in print. Mr. Heaton’s bad taste, however, 
has its compensations. After what he has said about the 
present Postmasrer-GENERAL compared with all Роѕтмазтевв- 
GENERAL in the past, it will be impossible for Mr. HRArox to 
complain if he gets an answer not exactly to his liking. 
The wisest and most business-like of chiefs who have 
ever controlled the Post Office, according to the member for 
Canterbury, will have no difficulty whatever in disposing of 
that member’s arguments or in dismissing most of his recom- 
mendations. Of the postal portions of his programme we will 
say only this, that if they are supported on no better ground 
than the telegraphic, Mr. Heaton has much to learn before 
he can be considered an authority. A halfpenny postcard 
ought to be sold at its face value; but we do not need a 
member of Parliament to tell us that: nor can he take credit 
for obvious concessions which time and opportunity are sure 
to bring about without his interference. His arguments are 
all wrong, and do not help matters in the least. 


Я ВЫ | 
Tus, at all events, is true of his recommendations for 
improving the telegraph service. He begins with a complaint 
that the Post Office demand 2d. for a receipt in respect of tele- 
graph charges, whereas the cable companies give onefor nothing. 
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The probable explanation is that the Post Office take but 
& fraction of the total charge, whereas the companies take the 
whole of it. Ina like fashion Mr. Heaton argues that because 
the charge for inland telegrams in England, France, Belgium, 
Holland, and Germany is a halfpenny per word, the rate 
between England and these countries should be the equivalent 
of the two local rates—that is to say, 14. per word instead 
of 2d. Leaving the cables connecting these countries out 
of account, we might, with just as much reason, demand 
similar rates to Spain and the Azores, and even to America. 
The fee for registered addresses should, he thinks, be abolished, 
chiefly, it seems, because it brings in a revenue of £60,000 
per annum. To our thinking it ought to be abolished because 
it robs the revenue of its legitimate charge for addresses, 
which ought to be written at length. But Mr. Heaton is 
in favour of free addresses, and would virtually extend the 
limit of words to 20. Seeing that the telegraph service 
does not pay with a 12-word limit, it is hard to understand 
how Mr. Hennixer Heaton can expect it to bear this 
additional burden. 


— — 


Орох Mr. Hennixern Hearton’s demand that all submarine 
cables and all telephone lines should become Government 
property we need not spend many words. His description of 
the telephone service is not overdrawn; but, unfortunately, 
it is almost past mending, and this chiefly through the 
mischievous meddling of reformers like himself. As to the 
great submarine cables, their transfer to the State has never 
been within the range of practical politics, and is further off 
than ever now that other countries are threatening competition 


in that line of business. 
— — 


Waritine to the Glasgow Herald of last Saturday, Mr. Н. A. 
Mavor has attempted to show that experience in electric 
transmission schemes goes to prove that electric transmission 
of power which has been profitable has been associated with 
development of new districts, and has depended for its 
financial success on increased capital value of land." The 
writer apparently seeks to recommend the moral to those who 
contemplate investing in projected electrical power schemes 
in this country. There may be some truth in what 
Mr. Mavor says ; indeed, to a certain extent, it is self-evident 
that electric power transmission has developed the capital 
value of land. The case of Niagara is cited. But it is easy 
to point this moral too markedly and to over-adorn the tale. 
Why has land improved in value at Niagara? Simply 
because electric power there has proved cheaper than steam 
power at Buffalo or Pittsburg. Mr. Mavor puts forward as a 
prime cause what is only an incidental effect. If the success 
of electric power transmission requires that land should be 
developed in capital value, why is so much of that power 
being transmitted from Niagara across miles of waste land 
into the heart of Buffalo city ? 

5 

Bur though we cannot agree with Mr. Mavor in his supposed 
reasons, we are quite in sympathy with him in his desire to 
warn intending investors against unprofitable electric power 
schemes. It is to be feared that the measure of encourage- 
ment now vouchsafed by Parliament to this class of commer- 


cial venture will lead in the immediate future to some ugly 
company promoting. All well-wishers of electrical progress 
hope to the contrary; but the danger undoubtedly exists, and 
the best that can be done is to warn the investing public 
against the black sheep which are to be found in every fold, 
and to advise them to look well into the individual merits of 
each promotion before parting with their money. 

— 99 — —,99— ——————— 


University College (Bristol).— The 1900-1901 session begins 
on Oct. 2. 

The Telephone in Madagascar.— The first telephone in 
Madagascar was opened on Wednesday, the 8th inst., 
Antananarivo and Tamatave being connected. 


Heriot-Watt College, Edinburgh.— The 1900-1901 session 
commences on October 2nd and extends to June 7, 1901. 
Particulars of the day classes can be obtained from the 
librarian. 

Battersea Vestry Electric Supply Station.— The ceremony 
of laying the foundation stone of the new electric supply 
works of the Vestry of Battersea will take place to-morrow 
(Saturday) at 8:30 p.m., the ceremony being performed by 
Mr. W. Matthew, J.P., chairman of the Vestry. 


Sunderland Corporation Electric Tramways.— The official 
opening of these tramways took place on Wednesday last, the 
15th inst., the ceremony being performed by Councillor 
Trewhitt, the chairman of the Tramways committee. Power 
is supplied from the Corporation electric lighting station. 


Date of Interruption. 


Latakia— Cyprus mre eee June 21, 1899 
Cayenne—Pinhiero8 ................................... Oct. 11, 1899 
Tangier—Tarifa ..........— E . . Jan. 3, 1900 
Ceara— 9 „% „„ Feb. 20, 1900 
Pará—Maranbam ....................................... Mar. 2,1900 
MÓle-St, Nicolas—Cap Haitien Mar. 7,1900 
Serena—Valparaiso............... eee . Aug. 2, 1900 
Iquique—Valparaiso .................................... Aug. 2,1900 


The Paris Meeting of the Iron and Steel Institute. Under 
the presidency of Sir William Roberts-Austen, the Iron and 
Steel Institute will hold its autumn meeting in Paris from 
Sept. 18 to Sept. 21 inclusive. А numberof metallurgical papers 
will be read, and the meeting will, of course, include visits to 
the Paris Exhibition and other places of interest in the neigh- 
bourhood. A detailed programme can be obtained of the 
secretary. 

Electric Inclined Elevators.— We have received a letter from 
Messrs. Graham, Moreton & Co., of Leeds, stating that they 
have made and erected elevators similar in construction to 
the Reno inclined elevator described in our issue last week. 
It appears, however, that the elevators made by this firm 
have been used for conveying sacks and other goods, one of 
these, erected at Battersea, being capable of handling 1,000 
sacks per hour. 

Telegraphic Communication between London and Vienna.— 
Recently a member of the Austrian Chamber of Commerce 
petitioned the Minister of the Interior to use his influence in 
favour of the establishment of a third direct telegraph line 
between Vienna and London. The Minister has now replied 
that there is no immediate necessity for such a line, although 
some difficulties have been recently experienced with Anglo- 
Austrian telegraphic communications. 


The Telegraph in German East Africa.—According to the 
Berlin correspondent of the Standard, preparations for laying 
the telegraph from Dar-es-Salam to Kilossa, in German East 
Africa, began about the middle of last month. The German 
Postmaster-General has promised to ask for 200,000 marks: 
(about £10,000) in the next budget for carrying out the work, 
and he is reported to have stated that the telegraph must 
reach Ujiji before Mr. Rhodes’ Cape-to-Cairo telegraphs. 


Röntgen Soclety.— We have received a copy of the annual 
report for the year ended June 80 last. This useful society 
has now been in existence for three years, and during 
that time has greatly increased the number of its member- 
ship. During the past year no less than 62 ordinary members 
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have been added to its list. 
has consented to be nominated as president for the next 
session. | 


London University Senate.—It is officially announced that 
the Faculty of Laws in the University of London having 
failed to exercise the power of appointing one member of the 
Senate by reason of there being no person entitled to be, 
Her Majesty has been pleased, by and with the advice of 
Her Privy Council, to appoint Baron Davey to be a member 
of the 8 Her Majesty has also appointed as members 
of the Senate Sir John Wolſe Barry, Sir H. E. Roscoe, 
Mrs. Eleanor M. Sedgwick, and the Hon. W. P. Reeves. 


New Treatment of Tuberculosis.—A Reuter’s telegram states 
that in the International Congress of Medicine held at Paris, 
Dr. Labadi, delegate of the Medical Legal Society of New 
York, Dr. Bertheau, of Paris, and Dr. Ducamp, of Bordeaux, 
have reported on a new treatment of tuberculosis discovered 
by a Frenchman, M. Francisque Croth. This discovery 
consists in the direct transmission of antiseptics by means of 
static electricity. The most elaborate circumstantial statistics 
of the three physicians, covering a period of two years, agree 
in affirming that a high percentage of patients treated by this 
method have been cured. 


Another Large Electric Power Scheme.—With reference to 
the note on page 615 of our issue last week, describing 
& projected electric power scheme, we are authoritatively 
informed that another large scheme for the supply of electric 
power for manufacturing, lighting, and other purposes 
throughout the industrial districts round Glasgow has been 
under preparation for some time past and is now completed. 
The scheme is being promoted by a number of influential 
engineers and others in the various localities within the 
proposed area of supply, and a bill for the necessary 
Parliamentary powers is to be introduced next session. 


Telegraphic Communication with Pekin—The Eastern 
Extension and Great Northern Telegraph Companies announce 
that they have received the following intimation from the 
Chinese Telegraph Administration : “ Since despatches have 
come through safely at different times from Peking via 
Tsinanfu by couriers, attempts will now ‘be made to forward 
on messages for Peking via same route at ordinary rate, plus 
$8 for courier service. Messages, however, will be subject to 
delay, and will only be accepted at sender’s risk." The 
companies, therefore, propose to accept messages for Peking, 
subject to above conditions, at 6s. per message—in addition 
to the ordinary tariff of 5s. 6d. per word. 


Locomotive Breakdown on the City and South London 
Railway.—As we go to press we learn that yesterday morning 
at about 9 o’clock a breakdown occurred on one of the trains 
between the Borough and Elephant stations on this railway. 
A short-circuit on one of the armatures resulted in the 
ignition of the insulation and a portion of the wood-work of 

e engine. Consequently the train came to a standstill in 
the tunnel until a spare engine could be sent up behind to 
push it into the Elephant station. The smoke appears to 
have incommoded the passengers in the train, which was 
rather crowded, but no injury was done to any passenger, nor, 
indeed, to the driver on the engine. There was only a slight 
delay of the traffic. 


Appointment.—The Council of University College, London, 
have appointed Prof. б. Carey Foster, B.A., F.R.S., to be 
Principal of the College. Prof. Carey Foster is a Fellow of 
the College and has held the offices of Professor of Experi- 
mental Physics and of Quain Professor of Physics; he is also 
a Fellow of the University of London, in which university he 
acted as Examiner previous to his election to the Senate. 
Owing to this appointment and to the retirement of Mr. J. M. 
Horsburgh, the secretary of the College, there will be a 
reorganisation of the administrative and executive department 
of the College. Pending the completion of this reorganisation 
the Council have invited Dr. Gregory Foster, Fellow of the 
College and Professor of English Language and Literature at 
Bedford College, to temporarily hold the office of secretary, 
and he has accepted the invitation. 


Dr. J. B. Macintyre, of Glasgow, 


French Cables.—In the report of the French Cable Com- 
mission, referred to in our article on French Cable Projects 
last week, the length of some of the cables set out in tabular 
form was not given. By way of supplying the omission and 
rectifying errors which inadvertently occurred in our article, 
we give the table afresh with the correct estimated lengths 
inserted :— 


Cable | 
Description of linee. _length | Approxi- 
in marine | mate cost. 
| miles, 
Mediterranean System—Oran- Tangier ............... 2090 £32,000 
Brest-St. Louis (or Dakar)............ 2,500 ; 
Atlantic St. Louis-Pernambuco (or Cayenne) 1,800 400,000 
Svatem Aerial line —St. Louis to Kotonou ... | 1,700 40,000 
y ; Kotonou-Libreville ..................... | 660 96,000 
St. Louis-Libreville (direct) ......... | 2,040 720,000 
i Libreville-Madagascar.................. 4,730 1,480,000 
In = N Madagascar - Reunion 4855 72,000 
J*7- | Reunion-Indo-China ...............-. | 4,080 1,520,000 
Indo-Chinese System Huc-· A e ....................- 1.000 220,000 
19,255 25, 260,000 


The Electrical Engineers (R. E.) Volunteers at the Front.— 
We have received from Major R. S. Erskine a letter giving an 
extract from a report received from Major Crompton, dated 
Pretoria, July 17 and 18, showing where the officers, non- 
commissioned officers, and men of the corps were at work 
on those dates. Of the six who were taken prisoners, iwo 
escaped and the other four were released. Lieut. Pott is 
reported to be convalescent and to be returning home. Second- 
Lieut. Bigge, who was wounded, has returned to duty. Of 
those in hospital, Sapper Dalton is reported to be doing well, 
Sapper Arundel is convalescent, and owes his life to splendid 
nursing, Sapper Brander is convalescent. No information is 
given as to the condition of the others reported in hospital. 
The men have been at work: (1) As electrical engineers 
fitting up and repairing electric light and power plant; 
(2) search-light men ; (8) arc-light men for working parties ; 
(4) on telephone light lines; (5) as army telegraphists; (6) as 
railway telegraphists ; (7) as Royal Engineers working parties 
on crib and tressel reconstruction, railway bridges; (8) as a 
fighting unit. Major Crompton reports that they have done 
well in each branch. He desires to be remembered to all the 
officers and the corps as a whole, and hopes that what has 
been done out in Africa will help the corps both as regards its 
prestige and future popularity, and he feels proud to have had 


command of such a thorough good lot of men. 

Municipal Ownership in America.— Municipally owned electric 
light works in the United States seem to differ very much from 
those in this country, to judge by a leadingarticlein the Electrical 
Review of New York, from which the following is quoted :— 

Municipal ownership is a species of contagious infection which breaks 
out sporadically, much as the mumps and measles do in small towns and 
cities. The fever gets into the municipal blood and brain, and recovery is 
more or less rapid according to the violence of the attack. 1 hose places 
that pass through the serious crisis of actually building a municipal plant 
recover slowly but very completely. Those that stop short of this acute 
phase are subject to recurring attacks. In the United States, the history 
of municipal electrical undertakings has been one long chapter of failure, 
and the features of each case have been practically identical. The place is 
a town of, say, 10,000 or 20,000 inhabitants. The municipal government 
is almost always thoroughly honest but highly inefficient. Some citizen 
suddenly discovers that if the electric light company makes a profit the 
municipality could get the same amount of light for less money. He 
talks in the town council and at public meetings, the newspapers take the 
matter up it becomes an issue in local politica. The question goes toa 
popular vote, and by an overwhelming majority it is determined to build 
a plant, All this time the agents of several contractors have been supply- 
ing data and fi to the committee or clique that is working for the 
plant. One of them secures the contract and the plant is built. Of course 
no engineer is employed, for by this time the committee in charge feels 
that it knows all about the lighting business and needs no advice. Generally 
the plant is well built, though frequently it isnot. At the end of its first 
year of operation a balance-sheet is struck off, showing that street lighting 
is costing less than ever before. Nobody notices that such items as 
depreciation, remitted taxes, sinking fund for renewals, &c., are not 
charged on the balance-sheet. Soon it becomes necessary to find a berth 
for one of the boys — for some broken-down politician out of a job. A soft 
“snap” is found for him at the electric light plant. Then the politician 
anxious for re-election discovers that the wages paid by the plant are too 
low, and consequently wages are raised. And at the end of about five bes 
the plant is for sale and the town council is advertising for bids for lighting 
and considering how large an increase of the tax rate the citizens will stand. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouzNrEg p'Arsz.] 

Artificial Radio-activity.—One method by which light may 
be shed upon the origin of Becquerel rays consists in 
endeavouring to produce them in an ordinary body by some 
known process. This has been accomplished by P. Villard, 
who succeeded in rendering ordinary bismuth radio-active by 
subjecting it to the action of cathode rays in а vacuum tube. 
The best results are obtained by employing the metal as an 
anode and anti-cathode combined. Those parts upon which 
the cathode rays impinge in the greatest intensity are the 
most active. Success is also attained by making the bismuth 
ihe cathode. But, then, the region whence the cathode rays 
emerge becomes the least active. This is not surprising, 
since the rays emitted by radio-active bodies probably consist 
of negatively charged particles. Powdered bismuth and 
bismuth deposited by cathode rays can also be made radio- 
active by this process. The radio-activity obtained is very 
feeble, and inferior even to that of uranium. It is, however, 
sufficiently intense to verify the properties of the rays photo- 
graphically, and to show that they are essentially the same as 
those of uranium. They are also very stable, and show no 
decrease within a month. It remains to compare this 
artificial radio-activity with the induced activity discovered 
by the Curies. In any case much of the mystery of these 
rays has been now solved. 

LP. VILLARD, Bull. Soc. Franc. de Phys., 152, 1900.) 


 Thermo-Electric Effect of Twisting.—When an iron wire is 
clamped in the middle and heated at the clamp, and one-half 
of it is twisted, an E.M.F. is generated which differs with the 


41 -2 


angle of torsion. It is, however, not constant for a given 
torsion, but depends upon previous twistings. There is, in 
fact, a hysteresis of twist just as there is a hysteresis of 
magnetisation. The annexed curves, in which ordinates 
represent E.M.F.s and abscisse twists, show this clearly. 
When mechanical disturbances take place their effect is to 
accelerate the process the metal happens to be undergoing. 
They raise the rising curve and lower the falling curve. 

| [K. TsunuTA, РАЙ. Mag., August, 1900.] 


Electrolytic Estimation of Bismuth.—Hitherto it has been 
found impossible to obtain, by the electrolysis of bismuth 
salts, a sufficiently adhesive deposit to permit washing and 
weighing. Usually an amorphous deposit of oxide is obtained 


which is useless for quantitative work. A great variety of 


lans have been tried, but the only successful one appears to 
e that devised by D. Balachovsky, who states the following 
as the essential conditions of success: Feeble acidity of the 
solution ; absence of chlorine, bromine, or iodine in any large 
quantities; feeble current ; and unpolished electrodes. The 


best salt to operate upon is the sulphate or nitrate (but not 
the chloride), dissolved in nitric acid, to which is added about 
six times its weight of urea. The maximum current is 
0-06 amperes, the voltage 1:5, and the temperature 60deg. 
The analysis takes about six hours or eight hours. Much 
care must be taken to prevent the current density unduly 
increasing, as then the deposit immediately begins to oxidise. 
After washing and drying the precipitate is very stable. In- 
stead of urea, formic or ethylic aldehyde may be added to the 
electrolyte. The part played by these additions is not yet 
clear, but when aldehyde is used the temperature has-to bea 
little higher, and the current density a little lower. 
[D. BALAcHOWSKY, Comptes Rendus, July 16, 1900.] 


Motion through the Ether.—The greatest difficulty hitherto 
presented by the undulatory theory of light lies in the motion 
of ponderable bodies through infinite space occupied by an 
elastic solid. Lord Kelvin has approached this difficulty bya 
suppesition which is at variance with the idea of the 
incompressibility of the ether, but which suggests a con- 
ceivable explanation of the difficulty, and throws some light 
on aberration and refraction. He supposes that each atom 
acts on the ether within it and around it according to the 
old-fashioned eighteenth century idea of attraction and 
repulsion.’ Also that the distribution of positive and ` 
negative density of the atom, and the law of compressibility 
of the ether, is such that the avevage density of the ether 
within the atom is equal to the undisturbed density of the 
ether outside." He then proceeds to investigate the probable 
distribution of the ether within the atom, and the stream. lines 
of the ether through the atom when the latter moves through 
the ether. He finds that a density of ether in the centre of 
the atom considerably greater than 100 times the density of 
undisturbed ether is required to make the refractivity as great 
as that of oxygen. A difficulty is offered by Michelson and 
Morley's proof that the atmosphere carries the ether along 
with it. But an escape is offered through the brilliant 
suggestion advanced independently by Fitzgerald and Lorentz 
that the motion of ether through matter may slightly alter its 


linear dimensions. 
(Ketvin, Phil, Mag., August, 1900.) 


Magnetic Balance.—H. du Bois has improved the magnetic 
balance designed in 1890 for the Physikalisch-Technische 
Reichsanstalt so as to make it an instrument of precision, 
without reducing its practical convenience of manipulation. 
This task was facilitated by the proof brought by Taylor- 
Jones that Maxwell's law of magnetic attraction is valid over 
a wide range. Magnetic balancing is now superior to the 
ballistic method for most purposes. Superior results can 
only be obtained by the magnetometric study of ovoids, and 
these therefore offer a means of deciding doubtful cases. But 
such measurements are troublesome, and for ordinary purposes 
the accuracy to within 0:5 per cent. offered by the magnetic 
balance may be taken as sufficient. The normal sectional 
area of the specimen to be tested is 0-5 sq. cm. It may be 
fastened in two different ways, either by ordinary clamps, or, 
for more accurate work, between concave spherical contacts. 
The magnetic field is excited by two coils carrying a current 
of from 2 amperes to 5 amperes. The magnetic forces 
generated in the specimen are balanced against two running 
weights, moving along separate scales, one weight being 25 
times the mass of the other. The ordinary length of 
specimens is 25cm., but for cases of brittle metals and alloys 
lengths as small as 6cm. may be employed. The author gives 
the mathematical theory of the instrument in full. 

[H. pu Bors, Ann, der Physik, No. 6, 1900.] 


Electrical Plant for the Construction of the Dover National 
Harbour.— We understand that the contractors for the National 
Harbour at Dover have recently adopted some ingenious elec- 
trical machinery for carrying out the extensive and difficult 
constructive work at the new harbour, Among other 
purposes this machinery is employed in making the 40-ton 
concrete blocks used in the deep-sea work. 
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GLOUCESTER CORPORATION ELECTRICITY WORKS. 


Amid all the &iat of gaily-decorated streets the municipal 
electric supply works of this historic city were opened on the 
19th ult. 

The electric lighting question first demanded the attention 
of the town by the notices given by four companies in June, 
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appointed to advise the Council, and Mr. Hammond was 
asked to prepare a report dealing with the matter of elec- 
tricity supply and the providing of a dust destructor. In 
August of that year it was decided to erect a station and 
destructor in combination, and after further visiting by a sub- 
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Fic. 1.—PLAN OF GLOUCESTER ELECTRICITY WORKS. 


1889, of their intention to apply for provisional orders. It 
was then decided not to consent to any such applications, and 
meanwhile to consider the advisability of a municipal under- 
taking. No less than six companies between that time and 
1895 gave similar notices, and in the latter year one company 
gave notice а second time, and the City of Gloucester 
Tramway Co. (Ltd.) made proposals for a combined scheme 
of lighting and traction. 

After visiting the lighting and traction installations at 
Bristol, the Corporation decided, in November, 1895, to apply 
for their own order. In 1897 a special committee was 


committee, who embodied their experience in a report to the 
Council, a site on the Bearland estate was secured. The 
works are excellently situated in the south-west part of the 
city. They are easy of access and near the river, canal and 
dock branch railway. The station is practically on what 
was the south-west corner of the old Roman wall—a fact 
testified to by a stone built inte the wall opposite the front 
entrance to the works, which bears the inscription : ** While 
excavating for the foundation of the chimney-stack in May, 
1899, this stone, which formed part of the old Roman wall of 
the city, was met with at 15ft. below the ground.“ 
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The natural disposition of the ground is remarkably well 
adapted to the requirements of & dust destructor, as it permits 
of a level roadway being run from Ladybellegate-street to the 
charging floor, which is 15ft. above the clinkering floor—the 
ground level of the present buildings. 

The works approaches are from Commercial-road and 
Ladybellegate-street, and the buildings, which were erected 
by Messrs. John Gurney & Sons, to the designs of Mr. H. A. 

ancey, of Gloucester, include an engine room 54ft. by 87ft. 
by 28ft. high, and a boiler house slightly larger. 

The interior walls of the engine room are of buff bricks 
with a dado of brown glazed bricks. The general arrangement 
of the works may be gathered from the ground plan, Fig. 1. 
In the north-west corner of the engine room is the condenser 
pit, the floor of which is 12ft. below the engine room level. 
On the south side is the switch room, and immediately behind 
this the test room. The level of both these two latter rooms 
is 4ft. above that of the engine room floor. The office and 
stores accommodation is excellent. 

At present the generating plant consists of two sets. The 
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valve between the cylinders and the engine speed is 880 rev, 
per min. At 1801р. pressure steam the т.н.р. of this engine 
is 250. To this engine are also coupled two Silvertown 
dynamos, but each of 75kw. capacity at about 220 volts pres- 
sure. The engines are fitted with a system of forced lubrication, 
oil being supplied to each bearing under pressure from a 
pump on the main shaft. . 

The remaining item of electrical machinery in the engine 
room is a 15kw. motor-generator. The motor, which has a 
capacity of 85 amperes, receives current from the bus bars at 
from 220 volts to 250 volts, and drives a dynamo capable of 
delivering a current of 100 amperes at from 20 volts to 150 
volts, running at a speed of 780 revs. per min. All the dynamos 
and the motor are of the single horse-shoe under-type. 

In the condenser pit already referred to, there are installed 
two Blake and Knowles jet condensing plants. Each of these 
is capable of dealing with 10,000lb. of steam per hour, and 
of maintaining a vacuum of 26in. Condensing water from 
the dock enters the condenser without any auxiliary pump 
besides the air-pump. 
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Fic, 2.—ViEkw or ENGINE ROOM, SHOWING GENERATING SETS AND MOTOR GENERATOR. 


larger set is of a capacity of 800kw., and consists of a triple 
expansion Belliss engine, directly coupled to a pair of Silver- 
town dynamos each capable of generating 600 amperes at 
250 volts, the speed being 350 revs. per min. Looking at the 
engine of this set broadside on, one of the three upper 
cylinders is the high-pressure one, and the two other adjacent 
to each other are intermediate—the steam being distributed 
between them. The three lower are the low-pressure cylinders. 
The high-pressure cylinder is 13in. diameter, the intermediate 
and the low pressure cylinders being all 17 іп. diameter. 
Being coupled in series on either side of the neutral wire of 
the three-wire system employed, the set develops current at 
440 volts to 500 volts at the station end of the feeders. The 
engine of the smaller set is a two-crank compound, with one 
high and one low-pressure cylinder working on cranks set at 
180deg. angle apart. Steam is distributed by a single piston- 


The exhaust main is 16in. diameter and of cast steel. 

Spanning the engine-room is a 10-ton travelling crane by 
Messrs. J. Spencer & Co., of Manchester. 

At present the boiler house contains three Lancashire 
boilers, each 806. long by 8ft. diameter, by Messrs. Yates and 
Thom. The evaporating capacity of each is 6,000lbs. steam 
per hour. They are throughout of steel, the shells being com- 
posed of seven rings, each made from one plate 12in. thick. 
The working pressure is 160lb.per square inch. Аз may be seen 
from Fig. 8, which gives a view of the boiler-room looking 
toward the extension end, Proctor mechanical stokers are 
installed. These and the economiser scrapers are driven from 
a Bruce Peebles 5 н.р. shunt-wound motor, taking 20 amperes 
at 230 volts. 

The feed arrangements include a double-acting ram pump by 
Evans, of Wolverhampton, with a Holden and Brooke injector 
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as a stand-by. The feed water can, at will, be delivered Leaving the steam plant and turning our attention to the 
directly into the boilers, or alternately through a feed-heater and | switchboard, we were struck by the excellent arrangements in 
a Green economiser of 192 tubes. The feed-heater is heated | the cellar under the switchboard for bringing in the feeder 
by the exhausts-of the auxiliary plant. It may be mentioned | and other cables. Fig. 4 gives a view in this room looking 
that the coal used at present is Forest slack, a steam jet blast ; 3 
being provided. 


Fic. 5.—BoiLER House. Fic. 4.—CELLAR UNDER SWITCHB DARD. 


All the main steam and feed pipes are of lap-welded steel | towards a sort of extended base of the actual switchboard in 
by Messrs. Ashton, Frost & Co., of Blackburn. The boiler tho room above. The trestle table shown in the figure is of 
branches to the main steam pipe are 6in. diameter. slate slabs, and supports the feeders, &c., in their 
The main steam pipe has a variable diameter, course from the outside wall to the meters. The 
the maximum being lOin. From the main a whole arrangement is well lighted and get-at-able. 
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Fic. 5.—S WITCHBOARD. 


dın. pipe leads to an engine of the smaller set, and a біп. Fig. 5 gives a view of the switchboard, which was built by 
pipe serves the large engine. Messrs. Crompton & Co., and Fig. 6 is a diagram of the 

The minimum internal diameter of the chimney shaft is 6ft., | connections, It will be noticed that the board is divided into 
the height being 150ft. three parts: A positive section on the right, the booster and 
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battery switches in the centre, and the negative seotion on the 
left. On the positive section are fixed two minimum auto- 
matic cutouts, shunt-regulating switches, and shunt-breaking 
switches for the dynamos, together with their duplex fuses and 
two-way switches. A Crompton shunted-type ammeter is in 
circuit with each dynamo, while a Crompton dead-beat volt- 
meter is common to the two machines. On the top of the 
board are the six sets of feeder-regulating devices, consisting 
of an ammeter, a two-way switch with quick-break action, and 
8 duplex fuse. 

The negative side of the board is symmetrical and similar 
in every respect. The centre panel contains the switches 
for operating the booster. Above are placed hand-wheels, 
which gear, by vertical screws, with the battery regulating 
switches in the battery room overhead. Each hand-wheel 
is surrounded by the numbers corresponding with the contacts 
on the battery switch, and the gear is such that for each 
complete turn of the wheel the battery switch is moved 
on to a new contact, the number of which is indicated by a 
pointer on the board. 


poured in to surround the cable is further protected by cast- 
iron covers to the troughs. 

The arc lighting cables are connected at suitable points to 
the distributing network, they are lead-sheathed and have 
7/16 single conductors. 

At present the total length of cable laid is as follows: 
Feeder cables 8} miles, pilot cables 81 miles, distributor cables 
124 miles, and public lamp cables 82 miles—a total of 283 miles 

The battery room in the station is over the switchboard 
and test room. In it is installed 280 K. W. S. type cells by the 
E. P. S. Co. These are capable of maintaining a discharge 
of 80 amperes for 10 hours, or a maximum discharge rate 
ok 216 amperes for three hours. Of the total number, a 
half, or 140, are on each side of the neutral wire and 60 on 
each side and adjacent to the neutral wire are regulator cells. 
These are switched in or out two at a time by the battery 
switch already referred to. 

The arrangement of the regulating cells adjacent to the 
middle wire entails the employment of but one motor generator 
in place of the usual two boosters. The connections for this 
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Fia. 6.—Diacram or S 


An automatic switch by Messrs. Crompton of the same 
design as their automatic cutout is so arranged in circuit 
with the earth connection of the middle wire that when the 
current to earth exceeds 10 amperes the earth-current ammeter 
is short-circuited, leaving a direct connection from the middle 
wire to earth. An interlocking arrangement prevents the 
re-interposing of the ammeter until the earth-current has 
again fallen below 10 amperes. The dynamos and booster 
are connected to the board by means of india-rubber lead- 
covered cables drawn into Doulton casing. Aron meters are 
included in the circuit of each feeder. 

The private supply to the town is served by six feeders. 
These are triple-concentric, the neutral wire being the outer- 
moat, In five of these feeders the outers of the system 
are of 0:4 sq. in. section and the neutral 0:2 sq. in. The 
remaining feeder has conductors of 0-25 sq. in. section with 
a neutral wire of 0:125 sq. in. section. By the side of each 
feeder a three-core 7/20 pilot cable, lead-sheathed and 
armoured, is buried direct in the earth. 

All the mains were supplied and laid by Callender's Co., 
and are on the solid system. The feeders and distributors 
being triple concentric, lead- sheathed, are supported on 
wooden bridges in cast-iron troughs. The bitumen then 
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WITCHBOARD CONNECTIONS, 


are interesting, and are clearly seen in Fig. 6, in which the 
generator part of the motor generator is marked booster 
for simplification in lettering. Each cell contains 80 plates 
Separated by glass tubes held in position at the top and 
bottom. The containing boxes are of wood, lead-lined, and the 
cells are supported on two-tier stands with iron stan 
and wood bearers. The weight of each cell, with acid, is 
approximately 486lb. 

The battery is coupled up by jin. copper rod run on 
insulators, which are suspended from the roof by iron straps. 

The arc lighting is carried out by 44 Brockie-Pell single 
carbon open arc lamps. These are run in series of nine, there 
being four series of nine lamps each across the 440 volt-mains 
ог ‘‘ outers of the three-wire system, and two series of four 
each across the 220 volt-mains. The arc columns are of the 
overhanging bracket type, and were supplied by Messrs. Hardy 
and Padmore, of Worcester. Each lamp is furnished with an 
automatic switch for inserting a substitutional resistance 
should the main circuit in the lamp be broken. Trimming 
and repair is facilitated by the lamps being lowered by 4 
winch in the base of the pillars. 

The refuse destructor has not yet been erected, but the 
contract is being executed by Messrs. Heenan and Froude, who 
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are to instal two pairs of their twin-cell destruotors. The 
plant, having a capacity of 50 tons per 24 hours, will consist 
c f two cells side by side, separated only from each other by a low 
bridge, like that of & boiler, so that open communication will 
exist between the cells. Each cell will have a charging door on 
one side of the furnace corresponding to a clinkering door on 
the opposite side, while the combustion chamber will be placed 
above the two cells extending their entire length. The boiler 
is installed above the combustion chamber. A hopper at 
each charging door will feed on to the grate bars, and the 
firemen can pull forward the refuse from the clinkering side 
or push it from the charging side. A fan will supply air blast 
to the grate and a steam blast by ajet. The main feature of 
the destructor is, we learn, that by altering the direction of a 
damper the gases from either grate can be alternately made 
to travel over the hot fire in the other grate before entering 
the combustion chamber, charging and clinkering taking 
place alternately, so that there is always a hot fire in one cell 
to consume completely the smoke and fumes from the other. 

A water-tube boiler of 1,800ft, heating surface is to be 
erected over each of the two pairs of cells, thus supplementing 
the boiler of the generating station. As already mentioned, 
the level of the charging platform will correspond with that 
of Ladybellegate-street, consequently, the approach roadway 
for refuse will be level, and the portion of this roadway oppo- 
site the electricity works boiler-house will be partly of girder 
construction, so that space will be left below for coal storage 
and bunkers. 

Owing to the fact that even before the works were completed 


the demand for supply had already exceeded the effective 


capacity of the original plant, it was necessary to think of 
extensions, and contracts were made as follows :—With 
Messrs. Tinkers for one Lancashire boiler 30ft. x 8ft. 6in. 
capable of evaporating 8,0001Ь. of water per hour, and to be 
fitted with Proctor’s mechanical stokers, and for а 500 н.р. 
generating set with Messrs. Mather and Platt. This set 
consists of a Willans triple expansion central-valve engine, 
speed 820 revs. per min., coupled to two 150 kw. shunt-wound 
four-pole Mather and Platt dynamos. The switchboard will 
be extended by Messrs. Crompton, and another jet condenser, 
capable of condensing 10, 000lb. of steam per hour, is being 
supplied by Ed. Chester & Co. 

We understand that up to the present the capital expendi- 
ture has been £43,469. 10s. The tariff adopted is on the 
maximum demand system, with an initial price of 7d. per 
unit for the first 100 hours’ use per quarter, at the rate of 
maximum demand, and thereafter 2d. per unit. 

We have to express our thanks for the courtesy extended 
to us at Gloucester, and especially to Mr. Duesbury, the 
engineer-in-charge, for useful information necessary for this 
description. 


THE RATHMINES ELECTRICITY SUPPLY STATION. 


The small electric light works which are just approaching 
completionin Rathmines, near Dublin, have also been designed 
by Mr. Hammond, and follow almost the same lines as the 
Gloucester works. The Urban District Council of Rathmines 
and Rathgar obtained its provisional order in 1896 but did not 
bestir itself to erect electric light works until the various 
schemes for the aggrandisement of Dublin and its electricity 
supply system began to take shape, when it became most 
anxious to have electric light in the district supplied from 
works of its own. 

Although the supply system is similar to that of Gloucester 
the contractors are different. There are only two generating 
sets, each with the two 220-volt dynamos for the three-wire 
system directly coupled at the same end of the engine. The 
larger set is a three-crank, triple-expansion engine, driving 
two 150kw. dynamos, and the smaller one a two-crank com- 
pound engine driving two 75kw. dynamos. The steam 
pressure is 1501р. per square inch. The machines are all 
four polar, and of Messrs. Mather and Platt’s usual con- 
struction for machines of this small size. The larger 
engine indicates 575 н.р, at its maximum load when run- 
ning at 820 revs. per min., and the cylinder diameters are 
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720mm., 480 mm., and 320mm., the stroke being 260mm. 


The engine is on a combination bedplate, which takes the two 

dynamos. The smaller engine indicates 240 н.р. when running 

at 960 revs. per min. The cylinder diameters are 600mm. and 
36mm. by 200mm. stroke, and the combination bedplate is 

similar to that of the larger machine. As two dynamos are 
used on each set, no balancing transformer is required, and the 

only auxiliary generator is a booster, or rather a motor, 
generator for charging the middle cells of the battery, with the. 
same connections as at Gloucester. There are 274 cells of 
the Tudor type, of which 50 on each side are for regulating, 
the cell switch having 30 steps. The capacity of these cells 

is 800-ampere hours for a 10-hour discharge or 650 ampere- 
hours for a 81 hour discharge, and they are designed for а. 
maximum discharge rate of 216 amperes. 


In the engine room is a 10-ton travelling crane made 
by Messrs. Higginbottom and Mannock. Its span is 35ft. 6in., 
and it has rivetted girders and under carriages, and steel 
wheels throughout. All the motions are worked from the 
crab on the platform above. 

In the boiler-house are three Lancashire boilers by Messrs. 
Taylor & Sons, 80ft. by 8ft., each capable of developing 7, OOolb. 
of steam per hour at 160lb. per square inch pressure. They 
are fitted with Vicars’ stokers, and work in conjunction with 
a 96-tube Green economiser, whose scrapers, as also the 
stoker gear, are driven by a 6 н.р. Crompton motor. The 
boilers are, fed by a three-throw single-acting Blake and Knowles 
feed pump driven by & Lundell motor, and in addition there 
is a 4іп. by біп. double ram flywheel steam pump made 
by Messrs. J. Green & Sons. The boilers are also fitted with 
injectors. А 30in, jet condenser, made by the Wheeler 
Condenser and Engineering Co., is employed working with one 
of the same firm’s horizontal wet and dry vacuum pumps, the 
dimensions of which are 14іп. steam cylinder, 16in. wet 
vacuum cylinder, 16in. dry vacuum cylinder, and 16in. 
stroke. This is a combined plant arranged so that the dry 
vacuum cylinder creates the vacuurn while the wet vacuum 
cylinder handles the circulating water and pumps the latter 
to the top of the cooling tower. This latter is of the Klein 
standard ‘‘chimney” type with natural draught. It consists 
of a rectangular chimney about 60ft. high, constructed - 
on a substantial pitch pine framing. The cooling stack 
is placed in the base of the tower and the water is pumped 
to a height of about 25ft. In the design of the tower every 
effort has been made to give an uniform distribution of water 
in thin films over a large surface, and at the same time to allow 
of a sufficient current of air between the surfaces to carry 
off the Mies Town water is used both for the condensers 
and feed. 


The switchboard has been supplied by Messrs. James White, 
and is made up of enamelled slate slabs mounted on a steel 
framework. Over the board is an ornamental iron frame and 
electric clock. The board itself is in three parts: The negative 
dynamo and feeder panels to the left, the positive to the right, 
and in the middle is the battery balancer and middle wire 
connections. In the circuit of each dynamo is a Ferguson 
& White aluminium automatic cutout, a Kelvin square 
pattern ampere gauge and a duplex fuse and switch connecting 
on to the dynamo bar in front of the board. Each feeder has 
also a duplex fuse and switch connecting on to the feeder bars 
likewise in front of the board, and there is a Kelvin edgewise 
ampere gauge in series with each feeder. The field regulating 
switch of the dynamos works as usual by a handwheel. Oa 
each positive and negative panel is provided a Kelvin 
paralleling voltmeter for the dynamos, and at the top of the 
middle panel are two edgewise ampere gauges for the middle . 
wire current and earth connection current respectively, and 
also a Kelvin earth current recorder and an automatic short- 
circuiting switch. The recorder is not mounted on the switch- . 
board itself, but on the wall close by. The’bus bar and 
feeder voltmeters are of the Kelvin multicellular type. The , 
battery regulator itself is placed in the middle of the battery 
room, and is connected by chain gearing and shafting to 
handwheels on the switchboard, the gearing and shafting 
running through a tunnel specially provided for the purpose. 
All the connections between the regulator and regulating cells 
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are of bare copper rod coated with anti-sulphuric enamel and | which prevailed during the year. 


carried on porcelain insulators. An Aron three-wire watt- 
hour meter is fitted on each feeder in a recess under the 
switchboard. — 

The mains are all of the triple concentric lead-covered type, 
laid in cast-iron troughs and filled in solid with bitumen. 
The distributing network consists of 0:1 sq. in. and 0:05 sq. in. 
cable, and embraces all the principal streets, the total length 
of distributing cable laid to the present amounting to about 
16 miles, and the district, which is practically the residential 
part of Dublin, covering 24 sq. miles. The outer conductor 
of the triple concentric is the neutral wire. The network 
is fed at seven points by 0:4 sq. in. and 0°8 sq. in. feeders 
laid with their respective pilot wires in troughs. Four-way 
and three way disconnecting boxes are provided at about 
40 points in the network. They are arranged in brick pits, 
fitted with easily removable covers so that any section of the 
network can be cut out without difficulty. The house services 
and the services to the street incandescent lamps are made by 
means of cast-iron boxes filled with insulating compound, the 
services to the lamps terminating in earthenware end connec- 
tions. The present scheme of incandescent street lighting 
includes 225 posts on each of which is a bracket holding two 
16 c.p. lamps. In addition to the cable mentioned above, 
there is about 9 miles of 7/16 single lead-covered cable for 
supplying 108 10-ampere arc lamps which are arranged in 12 
circuits of nine each. This cable is laid in B.I.W. earthen- 
ware troughing filled in solid with bitumen, the branches to 
the lamps ending in porcelain end-connections. The arc 
lamps are of Messrs. Crompton's make, and no trouble is 
anticipated in running the lamps nine in series, this having 
worked quite successfully with Crompton lamps at Canterbury, 
where, however, each section is brought back to the 
station. Each arc lamp has a turn-over switch and also an 
automatic cutout for inserting the substitutional resistance. 
They are lowering lamps with contacts in the hoods. The 
incandescent lamps are arranged on the ordinary distributing 
network, und therefore require the services of а lamplighter. 

The total amount of loan sanctioned by the Local Govern- 
s Board for the 450kw. plant is £71,000, distributed as 
ollows :— 


Buildings, foundations and chimney shaft ..................... £8,000 
Generating Work! 3; 17,668 
DD Mm — Á——— КАЗ 33,092 
Pubhe йр оаа нону 8 560 


General charges and engineering fees РИСТЕ à 


'The resident engineer is Mr. G. F. Pilditch. 


BOOKS RECEIVED. 
Coples of апу of the undermentioned works can be had from The Electrictan Office 
post free, on receipt of published price.) 


“Ta Poste Électri ue: Note sur un Transporteur Électro- Auto- 
matique.” By Hans Dubs and Léon Laffitte. (Marseilles: Société 
Scientifique Industrielle.) 

“ Ein- und Mehrphasen—Wecheelstrom-Erzenger.” By Dr. F. 
Niethammer. [Handbuch der Elektrotechnik. No. IV. Edited 
by Dr. C. Heinke] (Leipzig: S. Hirzel. 1900.) 


ELECTRICITY WORKS ACCOUNTS. 


Huddersfield Municipal Electric Supply Works. 

As will be seen from our first table this week the accounts 
of the Huddersfield undertaking for 1899 indicate remarkably 
good results in every essential respect. Last year’s output, 
at 951,083 units sold, marks an advance of no less than 
60°8 per cent. on the business of 1898. Not only in amount, 
however, but in character, the load on the station shows a 
great improvement. In 1898 the load factor was 8:8 per cent. 
During the last year this factor had risen to 10-7 per cent. 

Naturally, these altered conditions were not without their 
due infiuence upon the costs, but to have effected a reduction 
in the fuel item as well as in the other generating costs is a 
most commendab!e result in view of the excellent 1898 figures 
and of the prices ruling in the coal trade. As they stand, 
the works costs are but little more than half what they might 


reasonably have been under the conditions of output and load | 


The increase in the lamp 
connections was nearly 80 per cent. 


| No. of | Appropriation of 82 $ 
rt No.of, 8 ep. Out- surplus. | Met 8 8 5 
8 5 с con- lampa put : r- — bp the E. 
g & в'шегв, con- Meg phus Int. on n Sinkng| Net Jur ‘ERs 
— ‘nected 5° “loans, fund. surpl's. und. 3 855 
11893 112 | 9,613 45,224 - £209 £658 £21,680 ... 22547 
1894 214 15, 342 156,169 1,576 1,606 1,856 ies | 065 .. 
1895 280 20,889 227,753 2.474 1 709 2,0799 1,375 
1896 385 25383 304,165 5,724 L880 | L410 £434 ^ .  £4M 
1897 598 41, 702 438,848 4,904 2,190 1, 589 1.184 1,184 
1898 806 54, 154 595,577 6,936 2,602 1,898, 2,457 2,437 
| 2,565, 2,829 2,829 


1899 1,082 70, 178 951, 033 9,040 3,646 


* 17 months. 


Stafford Municipal Blectric Supply Works. 

It was by no means to be expected that Stafford could have 
kept the figure for the fuel cost at the low value which secured 
for the undertaking the record in this respect for the year 
1898-9. The result of the working during the last financial 
year is a fuel charge which indicates but slight retrogression 
and which is practically a repetition of the figure attained in 
1897-8—also a record for that year. 

Unfortunately the increase in this item and other items of 
generating costs, especially repairs and maintenance, has had 
the effect of discounting materially the lower station wages, 
distribution, public lighting and management charges, which 
have all been reduced, and with the exception of wages at the 
station show most excellent figures. However, the total costs 
exhibit a decided reduction and stand at a very satisfactory 
value considering the low load factor of only 8-54 per cent. 

So far as the increase of business is concerned, the under- 
taking made much greater progress last year than previously, 
in that the output advanced by nearly 28 per cent. and the 
lamp connections by 16:5 per cent. While the working profit 
shows & marked advance the undertaking has not yet attained 
a Belfsustaining stage; the year's operations resulting in а 
deficit of £375, as compared with £514 in the preceding year. 

This is, of course, a decided improvement in view of the 
material reduction in the already moderate average price 
obtained per unit. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen rie pa res v Jan. 12, 1900/ Kingston-on- Thames (Mun. July $0, 1900 
Ayr (Mun шары ca wine wate es Sept. 1899 Lancaster (Municipal). Jan. 19, » 
Bath (Municipal) .......... April 20, 1000 Leeds (Municipal). 1, 1809 
Bediord (Municipal) ......Aug. 3, „ Leicester (Municipal) Jan. 28, 190 
reri e. а 15 io то rus fa ij aues З pt. а T 
Birm mpany)....Bept. 15, verpool (Munictpal)...... une 
Blackburn (Municipal) . . . Jan. 19, 1900 London (Company)) une 8 „ 
Blackpool (Municipal) ....Sept. 39, 1899 Londonderry e Feb. 16, 
Bournemouth (Company) .. April 98, » |Manchester .Aug. 11, 1899 
Bolton (Munic d 9 Nov. 24, „„ |Newoastle aud Di ot (Co. 6 „ 
Bradford Co ea ЕРИ May ?, 1900 J ewvastle-apo n-Tyne(Co.) April Hi a 
Brighton Munioipal - vi керо (Mon. ЭХМавіоірају Des. 1 5, „ 
Bristol (Municipa UAM 16 1899 No mpton (Company) 90, n 
Promley (Kent) (C (03) SEN June 15, 1900| Norwich ҮЙҮТ Та ША е 17, o 
Brompton& ананы (ò (Co.) Aar. 28, ., | Notting Ш (Compan . Mar. 16, 1900 
Burnley (Municipal) ...... 95, 1899 Nottingham ( n . July 21, 1890 

n · upon - Trent (Mun.) April 1 5 dham (Municipal) ........ Dec. l, „ 
Bary (Municipal) .......... Sept. Oxford (Company) ...... April 13, 1900 
Cambridge › (Company) 8 d April 18, 1930| Pontypool (Com 3 May 6,189 
Cardiff (M озера) P Deo. 15, 1 189 ) | Portsmouth o .. July 14, n 
Charing Cross (Municipal)... Mar. 9, 1900| Prescot (Company) ........ Dec. 8 n 
Chelsea (London) (Co) "e Mar. 93, .. Preston (Company) . „Sept. 29, „ 
Cheltenham (Municipal)....Nov. 10, 1899 ( y) .. Vx esae ee Oct. 13, 
Chester (Municipal)........ Aug. 1900 Richmond (Com -....June 29, 1900 
City of London (Company)..June 16, „ | Salford ena Feb. 23, „ 
Clerkenwell (Company) ....May 18, ,, Scarboro ugh (00 apani.. Au 13, „ 
corone Municipal) ...... Feb. 28, „„ St. Helens (Municipal* .. Ded. 8,189) 

Derby (i unicipal).. ...... July 90, „„ It. James „ 16, 1900 
pst i evar аве Jan 26, t. Pancras (Ves eatry). eace .. June 8. M 
(Munic pa). MC Nov. 94, 1899 Sheffield (Municipal) .. dieses Dec, $9,159 
DOE (Company) . April 97, 1900 Shoreditch (Vestry) . . . Oo. I, „ 
Dundee (Mubloipal) ;: . Jan. 12, erat $A (Municipal) . „Мот. 10, „, 
Eastbourne (Compan . May South e РЕ July 7, n 
Edinb ( ора - 2. . Nov. Н 1899. Souths Shields (Municipal)..July 7, » 
Exeter (Municipal) ...... Aug. 6, 1898 Stafford (Munieipal) Dec. D, „ 
Folkestone (Company) . April 27, 1900, 89961 dap )....July W. n 
Glasgow (Municipal) . Sept. 1, 1899 Taunton аа June 16, „ 
Guil ого (Compan )--—..May 5, „ Ce ‚8 н 
Halifax (Munic ра! cece — July 21, „, Wabeneld Saua " 
Hammersmith (Vestry) ....June 29, 1900 Walsall (Мооре. „June 28, „ 
H tead (Vestry) ) ug. 25, 199 Wandsworth ( ny) “aay 18, 1900 
Hanley (tanlo 3 ..Ju'y 27, 1900, Westminster оралу = 9, 
шора!) . Oct. 90, 1899 Whitehaven (Municipal) “Jay 28, 159) 
H t. Leon . June 16, Windsor (Company) Doc. 22, » 
Hast ga & Bt nards (Co.) Feb. 2, 1900 Woking onpa Dee 22, . 

Hove (Company) ........ July | won a 27, 155 
Huddersfield (2 (Municipal) — Oct. 65 1899 W Sore Тт — . 18,189 20 
Fan о (Vestry)... — t. ex 1285 150 

ston d Krigiiabr(Co,) Mar 16, 1500 Yarmouth (M шшер) —- 8, 
N upon - Hull (Mun.) J ' 
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HUDDERSFIELD. STAFFORD. 
Undertaking Worked bg. ma 2222. | Huddersfield Corporation. Stafford Corporation. 
Date of Commencement of Supply. — — — July, 1893. October, 1895. 
System of Supply ... ee | Alternate-current transformer sub-stations. Three-wire continuous-current. 
Chief Engineer — 22 —— o os — — — sat oae A. B. Mountain. d F. Bell. 
YEAR ENDED DEC. 51, 1898. DEC. 51, 1899. MAR. 51, 1899. MAR. 31, 1900. 
QUANTITIES— 
Une gentle 1o ts sirepi c) sui qui i D heed m a 883,962 1,319,221 91,1344 118,3414 
„ sold for public lighting, Ko. = == am = = ome ++» 72,588 79,787 5,285 3,469 
s n 47,337 73,550 5,508 6,477 
UNITS SOLD PER 8 C.P. LAMP CAPACITY — — m =u = 167 133 11:0 140 
Maximum supply demande 770 kilowatts 1,012 kilowatts 106 kilowatts 116 kilowatts 
Number of public С Lou ern AA ó2 arc, 53 glow 55 аго, 52 glow arc 4 arc 
0 ͤ¶ ͤ portum Sur mpm ae Oca d 805 1,082 89 —— 
Connections to mains in 8-c.p. lamp 54,154 70,178 7,546 8,558 
CAPACITY OF PLANT IN 8.C.P. LAMPS „m mms sn = sen me 35,600 71,600 6,190 6,190 
CAPACITY OF PLANT IN KILOWATTS „u — — — — —— 1,140 2,290 198 198 

— — — ee eee 

Per kilowatt Per kilowatt Per kilowatt Per kilowatt 

OAPITAL— . Tob "capacity. | Total | “capacity. || Тош. mapas. | Totals | capacity 
ee (TOTAL) sm 2222255. | 291215 £827 [£144,215 £630 £20,000 | £101 £20,000 | £101 
Loan (including Debenture charges) == == == 94,215 827 144,215 63:0 20,000 101 20,000 101 
—— (TOTAL) sm se se eee eee | 91600 83:0 114,215 49:9 20,000 101 20,000 101 
Loan (including Debenture charges) „e me sm -= == s= | 91,600 83:0 114,215 43:9 20,000 101 20,000 101 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — 30 000 131 ie e e = 
c AAA — — — TES es => ome — 
Share (uncalled) — — 2 — ac^ o — — — X тэш — + от ъч pum — паро — — тече c— — 
BY: RAD Debentures) zaai mee mee wee wes ee om — — 50,070 151 — -— — — 

: TOTAL) on oes cee vao one can oan oan + н oam з amn мз me э 5,785 5:08 5,785 2:53 1.858 9 38 2,163 124 
RESERVE OR SINKING FUND т... 5,528 4'85 8,286 3:62 — — — — 
e . | 03404 82:0 106,684 46:6 19,620 99 0 19,950 101 

Ш С «gic e... 17,107 15:0 17,665 771 6,963 35 2 6,963 35˙1 
CCC ͤ AAA P10 357 48,278 211 8,959 452 9,052 4577 
Mains, m ne oas oan amn ot cot umn omn oma иө amn оо» . amam | 059,244 30°9 40,225 17:6 2,932 11:8 3,169 16:0 
Miscellaneous ......... — 517 0:454 517 0:226 166 ó'87 165 387 
BALANCE OF CAPITAL ACCOUNT. eee 1.106 -0:970 1 77.531 3:29 +380 1°92 +50 0:25 
REVENUE— Total. Per unit sold.“ Total. Per unit sold Per unit sold Per unit sold. 
A £u om om am om am am +s i 4'800d. | £14,913 3 773d. £1,435 5 0754. | £1,770 4'9004. 
а ро We OED энъ x.. adt nom St cca 10,432 4:220d. 13,215 5`5554. 1,255 4450 1. 1,571 4°346d, 
" e san tais 2» алй» ай culi i 630 0°255d. 827 0:209d. 76 0:2694. 86 0`2584. 
" pube HOGAN. onion анньа tomes 719 0:291d. 794 0:200d. 90 05184. 90 0:2494. 
" sale of lamps; B6, „о orca miae sub enemies 83 0°034d. 107 0°027d, —- — — -- 
м miscellaneous sources - = om o m id nil — nil — 16 0:057d 23 0°064d, 
EXPENDITURE OUT OF REVENUE— 

% Lucus ze noi Gia sui Ah Eja ади таай ˙ 9 1994d. | £6,266 1581d. £781 2°770d £980 2°710d, 

"WORES cos TS 3 480 14084. 4,218 10724. 584 2:065d 749 2:073d. 
Generation of electricity se. m .— sos — — .— — san woe we ... % | 11524 3,555 0*898d. 451 16944. 612 1:6934. 

Fuel (including cartage, &. 22222 1,170 0°473d. 1,814 0°458d. 70 0:247d, 116 0'321d, 
Oil, waste, water, store 161 0°065d. 203 0°051d. 14 0:0504. 30 0°083d, 
Wages at station 3 1,018 0°412d, 1,121 0:2834d. 512 1:210d. 578 1:046d, 
Repairs and maintenance at station „e sa s= sm mn sus 498 0:2024d. 417 0°105d, 25 0:088 1, E8 0'244d. 
Distribution of electricity II mn oan sas oan ee ee an 416 0:168d. 502 01274. | 120 0:424d. 126 0:3494d. 
WM B6, 6 as ro ripia eoi kb omi hal pda sin nah ah, Oda ati Ce i df ТД 0:0304d. 167 0:0424. 
e ... E iss 218 00884. 191 Od. 13 00464. 11 00304. 
Attendan ce T NAR: 85 0:022 1. O46, 
Renewals OR ИБИКЕ НМЕ t M Ia j 218 0 0884. 107 0:0274. 13 0 046d. 11 0 030d. 
M E AND PROPERTY CHARGES.. ............ 1.449 0 536d. 2,018 0:510d. 200 077081. 229 0:634d. 
уа A best econ CR "ih aie чаз AS «> — са sie 
Rent, rates, taxes „a sm om om oum oan om oun жеде art ate 317 0: 128d. 829 0:2094 133 0 470d, 178 0 493d. 
оте Б лаада ae a ыа ы а CERO 1,132 0*558d. 1,189 03004 67 0'237d. 51 01414. 
AIOE Lcid dia tad cs QU flap en Mua tui REL 611 0:2744. 695 0°175d 8 0°028d. 8 0:022d. 
Stationery, Kc. . ре 115 9°045d. 124 0°031d 1 0'004а. 7 0*019d. 
Establishment charge 126 0:0514d. 40 0:0104 4 0:0144. 15 0:0324. 
JW GNARRO, ³MMO (h 2A 216^ 0:0874. 5504 0:083d 54% 0°191d. 21¢ 0"058а. 
& mean A mean , to mean to mean 
FINANCI AL RESULTS— Total. M pedir ser pl Total. Edessa at Tota’. RA exp'nded Total, E or 
WORKING PROFIT FOR TBA . . £6,936 | 851% | £8,677 8:687 £652 3'36% £790 3:99% 
Sum carried to Depreciation fund --- 2,437 | 2:997 2,829 2:857; = PA = TE 
Sum carried to Reserve or Sinking Fund 1.898 2:53 2,565 2:567/ 587 5:037 604 3:05% 
Net interest on loans (incl, Debenture charges) ... 2,602 3:27 3,647 5'65% 579 2'93% 560 2'83% 
BALANCE FROM LAST ANT... v nil | — nil — 432 2:237 - 82 0:414% 
BALANCE AVAILABLE РОБ DISTRIBUTION, &. nil —- nile — — — — — 
%%% ͤ AA ioi Mos wind ˙ w — | — — — 82 0:423% 457 2:31% 
ORDINARY DIVIDEND PAID .. =" -— — — — | Se -— == = 

PERCENTAGE ОР TOTAL COSTS TO GROSS REVENUE 41:6% 41:9% 54:6% 55:3% 
Expenditure per kilowatt capacity ù... es. =s san sm =en >an T £4. 6s. 6d £2. 145, 8d £3. 198. 21. £4, 19s, Od. 
REVENUE PER KILOWATT CAPACITY .......... — £10. 8s. Od. £6. 10s. 7d, £7. 5s. 04. £8. 18s. 10d. 
Expenditure рег 8-с. lamp capacity ......... 8 28. 91d. 178. 61. 28, 6} дв. 2d. 
REVENUE PER 8-C.P. LAMP CAPACITY xd 6s. 8d. 4s. 2d. 45. 714. 58. 824. 
REVENUE PER 8-C.P. LAMP CONNECTED WWW... 4s, 45а 48. 3d. 38. 114. 48. lid. 
Price charged for lighting, per unit 8 6d. to 114. ( 414,2 7d. to 54, Td. to 5d.* 
Price charged for power, per unit. „ o vo aa ah l 241. to 1ld./ [glow. öd. d. [ann. 


414. per unit. £22. 10s. per lamp per 


STAFFORD.—REMAKKS—a 79,679 being the output 
from stationa bus bars. b Inciudes electric fittings £31, 


Price charged for public lighting ———.——— — Arc £25& 45s. per 2 c. p 


HUDDERSFIELD.—REMARKsS—a Over-expended. b Includes deputation expenses £137, insurance £16, and 
compensation and costs re accident £63, c By system of discounts, from 2 per cent. to 25 per cent., according to 


consumption. d Includes £102 cost of loan, &c., £54 deputation expenses, £21 boiler insurance, and £389 legal and insurance £20. c By maximum demand system, 
expenses, e After crediting account with £361 in respect of legal expenses paid by defendants. f Maximum ]-hour scale; or, alternatively, a uniform price of 5d. 
demand system, 2-hour scale. g During first half-year the charge was as in 1395, but in second half-year the per unit. 


tariff was 44d. per unit, reduced from 1 per cent. to 15 per cent, 


d Includes 93,745 С ot УО] 
e Includes irnaurance, |. | > 
Digitized by OOQ C 
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EARTHING THE MIDDLE WIRE. 


Before the Board of Trade permitted the earthing of the 
middle wire of а three-wire system, mauy supply station 
engineers considered that this simple connection would be a 
panacea for all their troubles. There would be no more leak- 
age, no more danger from fire, no more electrolysis, no more 
trouble from consumers’ bad wiring, and no more testing of 
mains. Now that the Board of Trade, instead of prohibiting 
this earthing of the middle wire, insists on it, except in connec: 
tion with a few older networks, there is no longer such 
enthusiasm on this point ; the advantages of the rule are taken 
in a matter-of-fact way, and the best that can be said is that 
there is no grumbling. The only persons who have all along 
warmly welcomed the earthed middle wire, as a step towards 
a bare middle wire both in the streets and on consumers 
premises, have been those interested in special systems of 
wiring, the introduction of which has been delayed by the 
necessity of insulating both conductors. Mr. Wonnmanu, 
who, with the five-wire system at Manchester, has probably 
had longer experience than anyone else with networks with 
an earthed middle wire, gives as his opinion, in the Paper we 
publish this week, that the only consideration which make 
this practice desirable is “that it admits of all thre 
conductors being brought into a consumer’s premises, thus 
enabling every installation to be balanced within itself.” 
Since the revision of the Board of Trade Regul 
tions in 1896, Mr. WorpincHam has been extending the 
Manchester network on the three-wire system only, with 
400 volts between the outers, instead of the same pressure 
between the outers of the five wires, and we must presume 
that he has been following the practice he alludes to of bringing 
all three wires into the consumers premises, As Mr. Wos- 
incHaw can only have been doing this with the knowledge 
of the Board of Trade, it appears that the common interpre 
tation of Regulation A (I) is incorrect, This regulation reads: 
„The pressure of a supply delivered to any consumer 
not exceed 250 volts at any pair of terminals, except with the 
express approval of the Board of Trade. Such approval! 
only be given for special purposes, and on the joint application 
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of the consumer and the undertakers, and the supply will 
be subject to such farther regulations as the Board of Trade 
may from time to time prescribe.” Consequently we must 
take it that, by employing two distinct pairs of terminals, 
500 volts pressure may be introduced in a house. This 
is certainly an important advantage, as it enables all large 
consumers to be wired on the three-wire system, even when 
the declared pressure is 240 volts, and thus assists consider- 
ably in balancing the two sides of the network. It is not quite 
clear to what extent the supply station engineer is legally justified 
in compelling the consumer to wire on two independent circuits 
for connecting to the three-wire systems, for he is compelled 
to supply any consumer who demands it with a ‘‘ reasonable ” 
maximum power. The meaning attached to this word 
"reasonable" therefore governs the situation, modified 
perhaps by the right which the undertaker possesses to cut off 
supply if the consumer uses it in such a way as to interfere 
improperly with the supply to others. At Manchester, 
Mr. Worpincuam will not supply a consumer with more than 
24kw. from one pair of terminals, but Manchester is in a 
different position from most other supply undertakings in 
having Parliamentary powers to enforce wiring rules. The 
majority of other undertakers put the limit at about 5kw., 
but some approach closely to the low maximum laid down at 
Manchester, and it would be interesting to know what would 
be the result if à consumer in the compulsory area supplied 
by one of these undertakers refused to go to the expense of 
wiring from two pairs of terminals for a maximum demand of 
Skw. or 4kw. 

But to return to the main question of earthing the middle 
wire. There are other advantages which are obtained by this 
practice, the most notable one being the increased security 
of house-wiring, both as regards shock and safety from 
fire, and we should not be surprised if the result were 
soon the rehabilitation of the practice of placing fuses 
on one pole only (the pole which is not earthed, of 
course), in spite of wiring rules and fire office inspectors. 
We are surprised also that Mr. WonpixcHaM does not 
attach more importance to the fact that an earthed 
middle wire accelerates the burning-out of faults with the 
minimum of damage to the remainder of the network, for on 
one occasion he is reported to have said that he preferred to 
employ 8,000 н.р. or 4,000 н.р. for localising these troubles 
unaided by more scientific methods. For this reason the first 
of the two disadvantages enumerated in the Paper, to earthing 
the middle wire is not generally serious, for if a bad leak occurs 
it is surely best that it should be burnt down to a dead earth as 
soon as possible, and then isolated by the blowing of the fuses 
in the service or network boxes as the case may be. Where, 
however, this consideration does become really serious is in 
the case of overhead wires, bare-strip systems, and rubber 
cable. With overhead distributing systems we have, as yet, 
little to do in this country, and it is doubtful whether on such 
networks it would be desirable to earth one pole. Bare-strip 
systems on insulators have given considerable trouble by 
the deterioration in the insulation of the negative con- 
ductor mentioned in the Paper, which is increased if 
the negative is prevented from assuming zero potential 
by the earthing of the neutral wire. However, bare-strip 
systems are in the minority, and those recently erected 
have been constructed in such a way that the insulators are 
easy of access for inspection, With regard to the behaviour 
of rubber cable, however, Mr. WorpincHau has given us some 
new facis in his Paper. It appears that this same creeping 
effect, which has long been known to be disastrous to the in- 
sulation of the negative pole of bare-strip mains, actually 


extends to the rubber insulation of the negative cables, which 
therefore continues to absorb water, at a rate following a 
sort of compound interest law, until the cable becomes un. 
usable. But nowadays indiarubber-covered mains are chiefly 
employed in special circumstances and with special precautions, 
and the effect of this osmotic action on house-wiring is pro- 
bably only important in damp situations, where specially 
protected fittings and special wiring systems or lead-covered 
cable should be employed. 

Taking all things into consideration, therefore, we go 
further than Mr. Моврімснлм, and consider that it would be 
advisable to earth the middle conductor of a three-wire system 
even if this did not make it allowable in all instances to 
bring the three wires into consumers’ houses. We now 
come to the questions whether the earthing should be at 
one or more points, and whether it should be removable. 
These two questions hang together, for the more points 
there are at which the earth connection is made, the more 
difficult it is to remove it, and, in fact, in the case of house- 
wiring with one conductor bare removal of the earth connection 
becomes impossible. Mr. Worpincuam gives very good reasons 
for having the earth only at the generating station and for 
arranging it in such a way as to facilitate its removal for testing 
purposes, orin the event of a serious leakage to earth on one of 
the other poles of the network. He states his case so ably that 
the advocates of bare-return house-wiring will have to argue 
well to prove that their systems are suitable for large supply 
networks. It must be remembered that a slight cheapening of 
house-wiring and perhaps a slight added increment of safety 
will not compensate for introducing a risk of injury to the 
constancy of the supply. The earthing of all the feeding 
points has much to recommend it, especially on smaller net- 
works, as а compromise between bare conductors and a single 
earth connection, but, as Mr. Trorrer pointed out in the 
discussion on Mr. Worpincuan’s Paper, it renders the testing 
of the network more complicated and makes it impossible to 
cut off the earth connection at short notice to meet an 
emergency. It is to be regretted that Mr. Trorrer’s other 
two suggestions were not diseussed—viz., that it might be 
advantageous to add a resistance between the middle wire and 
the earth connection, and that the advisability of keeping the 
lead 2 volts or 4 volts negative to the middle ’bus bar was 
worthy of consideration. | 


ELECTROMAGNETIC THEORY.—CXVII.* 


BY OLIVER HEAVISIDE. | 
(Continued from page £45.) 


5 469. The last result brings us back to the simple theory of 
pairs of inclined terminated plane waves. It was, in the first 
place, from the theory of generation of & single complete plane 
wave that we concluded that a straight line of curl of e of 
strength f generated induction at the rate f. This property 
has now been applied to the wave generated by a plane sheet 
of f continuously growing at one of its straight edges, thus 
introducing new filaments of f, both when u < v and when 
u>v. The first case includes, for a steadily moving state, the 
theory of Vol. I., 5 166. The second case is much simpler in 
results. The H can be determined from the first moment of 
starting the action of f, including the initial partially cylindrical 
cap. Behind this cap H soon becomes constant, equation (40). 
This signifies slanting divergent plane waves. For, by taking 
differences, we can derive the H due to a plane strip of f of 
constant width started and set in motion at any 
moment in its own plane at speed v. Except as regards 
the cap, or rather, with the addition of the cap, we get a pair 
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of diverging plane waves, as described at the end of § 456 
above, according to the formule there given. Likewise the 
result for a moving filament of f. These results were easily 
obtained, but the initial effects required closer consideration. 
Besides that, we have had the advantage of seeing in detail 
that the results of moving magnets or electrets are really due to 
the waves coming from the sources f and g. 

But when we pass from the abstract problems of moving 
sources to those connected with material bodies, it must be so 
done that the conditions assumed are not changed by the 
materialisation if the results are to bethe same. In particalar, 
the ether must not be disturbed by the motion of the matter. 
This is the assumption I have always made in my investiga- 
tions of the waves arising from moving electrification or other 
sources. (See, for example, Fl. Pa., Vol. II., p. 504; and 
E.M.T., Vol. L, p. 269 to 282, and the above investigations.) 
The reasons are tolerably obvious. First, simplicity. Next, 
the changes due to any dragging along of the ether with the 
matter cannot be determined without some assumptions as to 
the extent of the drag, and its nature. This is one of the 
unsettled and very speculative matters in electrical science 
applied to moving bodies. :I would rather have no drag at 
all, or else complete drag, if I had the management of it. 
But it may be that a partial drag is an essential condition of 
the connection between ether and matter, even though that 
connection be entirely through electrification, that is, by ions 
or electrons. Even a full drag is not inconceivable. For 
consider & single charge or electron moving through the ether 
without any assumed drag externally. It might really be the 
limiting case of a moving ether; that is, the electrification 
might be inexorably associated with a definite part of the 
ether. Or again, with perfect slipping possible, resultant 
effects of moving collections of matter and electrification 
might give an apparent motion to the ether in the circuital 
equations. 


§ 470. The question of the drag of a moving body on the ether 
has occupied the attention of physicists for a very long time, 
especially from the optical point of view, and it is open to 
question whether the last word has been said about it by the 
latest investigators. The following comparisons of different 
results will serve to illustrate some aspects of the subject. 

Divide the displacement D and the induction B each into 
two parts, thus, 

D = E (co Tei) E =D. DI, (1) 
(2) 


B = uH = (m + p )H = B, + Bi. 


Here B, and D, belong to the ether, and B, and D, are the 
extra parts due to the matter, that is, the two polarisations, 
magnetic and electric. 

Next, write the two circuital laws for a moving medium in 


the form 
curl (H- VD,q, - VD,q,)=C+D + up, (8) 
— curl (E- Vw,B, — Vw,B,) = В. (4) 


Compare with $ 71, Vol. I. We leave out impressed forces, 
excepi motional, also the hypothetical magnetic conduction 
current and magnetification. As regards the motional electric 
and magnetic forces, instead of one velocity, there are now 
four, one for each part of the two fluxes concerned. This is 
required for our comparisons. As for u, the velocity of the 
electrification p or divD, it need not be assumed to be the 
same as that of the matter. 

To ease matters, let there be a simple plane wave traveraing 
& non-conducting dielectric without volume electrification, and 
let Е || х, Н || y, VEH || z, and let all the q's and w's be || 2, 
Then Үр, H; also Vq,D,; and VB,w,|E; also VB w. 
These simplifications bring the circuital equations to 


- A(H + Do + 9,D,) - pD, 
- A(E + wB, + w, BI) B, 
where A із d/dz and p is d/dt. All scalars now. 


But the type of a plane wave is /(: Ut), where U is the 
wave speed. So p= UA, and therefore 


H + D, + qD, = UD, 
E t 20% B⁰ + wB, = UB. 


(5) 
(6) 


(7) 
(8) 


These are the same as 


H = (U-), (9) 
E = (U- w)B, (10) 
where 9 and w are the speeds given by 
| q= hN w= Poo + pai (11) 
р 


So there are only two effective speeds of motion. In this 
notation the circuital equations become 


curl (H- VDq) =C +D -- up, (19) 
- curl (E VwB) =B. (18) 
When q and w are zero, U = г, given by ucv?* 21. And in 


general, (9) and (10) lead to 
= (U - 9) (U - w); (14) 
of which the solution is 
UTG T) + V v-1(g-w); (15) 
and further, when 4 and w are small compared with r, we get 
Ur h. (16) 
This represents the increased wave speed (referred to stagnant 
ether at a distance) due to the motion of the matter. Itis 
the mean of the effective speeds associated with D and B. 
Now compare different cases. 
$471. (1). When there is symmetry, во that c,/c = H and 
also 9, = wy 7, =W, then 
90% + а 
А 


(17) 


and U-v2q4, (18) 
exactly; that is, without limitation to small speeds, This is 
a fanciful case, though interesting. 

(2). Let 0 91 = w,— шу; then also =g, and 

U — fnm Vs (19) 

again exactly. Here ) is the speed of the matter and ether 
moving together, equivalent to a single medium theory. There 
is full superposition of velocities; that is, the wave speed 
through the body is the same whether it is stationary or moving. 
This is the result we ought to have in any rational theory 0 
one medium, in a primary theory, that is to say. (See Preface 
to Vol. 1, E.M.T. for remarks on this subject.) 

(3). Consider an unmagnetisable body, p, = O. Then 


U -y= MEL + dur. 


g—U- 


(20) 
If we can agree that w, should be the same as 9%, then 
. ( +) Tra. (al) 
e C 


(4). If the ether is entirely left behind as the matter move 
through it, we may take 9% 0 in (21); then 


U-rz 1711 
C 


Here q, is the speed of the matter. The result is therefore 
just one-half of Fresnel’s result, according to which, in the 
present notation, the extra wave speed is q,c;/c, which means 
that the wave traverses the moving body more slowly than 
when it is at rest by the amount 91“ e. 

(5). Let q, and q, be both zero in the first cirouital law, and 
W, = wi in the second. Then 

U-v= фе, (23) 

where w is the velocity of the matter. This result was obtained 
by J.J. Thomson by using Maxwell’s theory in its unamen 
form. In my amendment of the same, given in 1885, I con- 
cluded that the motional argument which led Maxwell to the 
motional electric forca e=VwB involved a similar one 
leading to a motional magnetic force h= VDw, using the full 
flux in the case of h quite as much as in the case of e; for 
an obvious gastronomical reason relating to sauce. Whether 
right or wrong, it rationalises Maxwell's theory, and I maintain, 
as before, that it is the proper expression of his theory: 
because of his form of the motional electric force. It leads 
to a full superposition of velocities, as in example (2) above- 
But it does not follow that either e or h is correct in {crm 
universally. That is a distinct question. 


(22) 
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(6.) Larmor, ‘‘ Ether and Matter, p. 60, takes q,=0 in 
the first law, and w,= У; = di in the second. This produces 


Piden. an 


where w is the speed of the matter. This is the mean of 
J. J. Thomson’s and Fresnel's results. The ether is assumed 
to be stagnant, or not dragged at all. Nevertheless, the full 
е = VwB is used, but the full = VDw is replaced by VD,w. 
This pictures the larmorial bearings correctly, I think. 
" (T.) But Larmor (/.c.) does not obtain the result (24), but 
Fresnel’s we,/c instead. This is, in fact, the reason why he 
adopts VD,w, though it may be questioned whether the 
optical result is sufficient to determine the theory. His equa- 
tions are equivalent to 

- A(H + wD,) = Е, 

— A(E + vB) = upH, 
I derive (24) in the above way, getting 

v= (v — w^ (U— w) 
с 


for the quadratic, a special case of (14) above. 

It may perhaps fairly be asked, if the assumed fact that the 
ether is stationary causes the influence of the electric polarisa- 
tion to introduce h, = VD,w, why should not the influence of 
the magnetic polarisation introduce е, = VB,w? І do not 
dogmatise, but wait for more light. 


(8.) Let us see what connection is needed between q, and 9, 
to obtain Fresnel’s result. That depends upon w, and v, 
also. If we take, as seems the fairest at first sight, w,—q, 
and w,= 9, then equation (21) supplies the answer, for an 
unmagnetisable medium. The right member has to be 
асс; 80 


(25) 
(26) 
in my notation. 


(27) 


S 2 

91 Ct 20 T сү (274) 
which may be grossly imagined to represent the drag of the 
matter on the ether. It is here conditioned by the electric 
polarisation, and cannot exist without it. It is small when 


c,/c,is small, but may be nearly unity with large c,/c,. The 
corresponding e is 
e = V(w,B, + w,B,) = VwB 
— Holo t Ma. (P үр» € | Р 
where w=- P i E. + z 25 16) f (28) 


So e is zero in an unpolarisable medium, for then 4, — 0, 
c,=0. But this e is the electric force impressed in a wire 
carried perpendicularly across the lines of magnetic force in a 
stationary ether. The vanishing of e seems wrong at first; 
but there is no necessary absurdity. For by assumption the 
body is unpolarisable, and is unaffected by either magnetic or 
electric force. Being perfectly neutral, why should there be 
an e impressed upon it when it just slips through the ether 
without disturbing it? Then why, on the present hypothesis, 
is there e in а conductor? Because с, is not zero. Conduc- 
tion in the physical part of Maxwell’s theory implies polarisa- 
tion, because it is a breaking down of the displacement, with 
external renewal of the same, maintaining an average steady 
state of D, The value of c/c, can only be measured in very 
poor conductors. Even then it may be very large: for 
example, the value 60 to 80 in water has been found. It is 
likely to be much larger in good conductors. This would make 
e= VwB closely, with w=q, nearly, with nearly full drag of 
ihe ether, or what is equivalent thereto. 

If, on the other hand, we assume wo- д, and inquire into 
the relation between ф and q, to obtain Fresnel's result in 
an unmagnetisable medium, we have 

9000 + 4*1 | 71 Nei, 


2c 2 с 


«а makes 9, be negative; nothing more need be said abou- 
that. 

It ia to be noted that should с/с be very large, the idea and 
the measure of D, as an elastic phenomenon becomes 


* [ can recommend this work as a brain-stiffener during the hot weather- 
It deals with many abstruse questions, Е 


(29) 


indistinct. It ів then also of little importance to preserve it 
in the equations, because conduction, unless very feeble, works 
a revolution in the manner of propagation, turning elastic 
waves to diffusive waves. The precise nature of the failure to 
support elastic displacement without a continuous supply of 
energy, in relation to the ions, electrons, or corpuscles, is a 
matter of speculation at present. I am rather prejudiced 
against the view that in a solid conductor the conduction 
consists of a continuous flow of electrons or of J. J. Thomson’s 
corpuscles either one or both ways, and think it more likely 
to be a local phenomenon in the main. 


(9.) A very simple way of obtaining Fresnel's result is to 
assume 6= VqB, h= VDq, that is, the standard forms of e and 
h, but with the velocity of q so chosen as to give the required 
result. We require 

q= : 9, (30) 
if qi is the real velocity of the matter. This applies to both 
circuital equations. Butan electrical argument founded upon 
the absence of drag which would justify this procedure in the 
first circuital law, would surely fail in the second. However, 
there is this remarkability, that Fresnel’s result becomes exact, 
instead of for small speeds only of the matter. I do not know 
that this is to be considered a recommendation. But it may 
be possible to invent some hypothesis to justify the procedure 
in the second circuital equation as well as in the firat. 

There is a difficulty in applying optical evidence to the 
circuital laws which has not been mentioned, viz., dispersion 
and change of wave-speed with the frequency of vibration. In 
applications involving assumed definite equations of motion or 
of connection between the etherial E and the molecular atomic 
electrical arrangements, the symbols с and yp, constants for 
the ether, become differential operators (functions of p), and 
the permittivity and induotivity can only be effectively con- 
stants at a given frequency of simply periodic vibration. 
This must necessarily affect in some degree all arguments of 
the above kind. | 


§ 472. The general nature of the modification of electrical 
distributions due to the introduction of the four velocities q,, 
dz, W, and wW, in the circuital equations (3), (4) above may be 
readily seen in the manner of $164, Vol. 1, by eensidering 
the effect of moving a single charge in a homogeneous 
medium. Using them in the form (12), (18), impress upon 
the whole system the velocity – u. This makes 

curl H- VD(q — п), =D, (81) 
curl (E- V(w - u)Bi =Й. (82) 
As we have not altered the relative velocities by thus bringing 
the electrification to rest, these are the proper equations when 
we travel with the electrification. In a steady state, that 
is to say, moving forward steadily at speed v, the right 
members vanish. Equation (31) then gives 
И Н = VD(q - v), (88) 

and (32) makes 
curl E- V(w - u) B =0. (34) 


Insert (83) in (84), and suppose u is parallel to k. Then 


the vector 
E + pe(u – 9)(u—w)VkVKE 
=E + pe(u— q)(u- w)(kE, — E) 


-(l-m*)E-»m*E,k ifm*?-(u—q(u-w) (39) 
By (84) it is polar. Во the vector 
a 
Е+ 70 КЕ, -1Е,+ЈЕ, I ES, (86) 
is polar. Therefore 
D = — сіу tiv, + k(1 - m), (37) 
where P is the potential. The result is, when m? is positive, 


to effectively reduce the permittivity in the line of motion both 
ways, to an amount governed by the size of m?, so as to cause 
а concentration of displacement equatorially. This concentra- 
tion is complete when m?=1. Then w=U. That is, the 
previously investigated U is the speed with which the 
electrification must move to make a plane wave. There is no 
distortion when either u = , or u= w, if u and w are unequal. 
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But т? is not necessarily positive. If u lies between 9 and 
w, m? is negative, and the distortion is a concentration in 
the line of motion. As an eminent authority once remarked, 
there is a lot of humbug in mathematical papers. He knew, 
having done it himself several times. To obviate a remark of 
that sort, I remark that the cases of vanishing distortion are 
unlike as regards H. For, if «= д, then H=0; but if .= v, 
then H = VD(q— w), showing magnetic force proportional to 
the difference of the speeds associated with D and B. In 
general, H is positive or negative according as q exceeds or is 
less than w. Unless D is reversed. When can that happen ? 
When ™’>1, Then, as in the case of a charge moving 
through Maxwell’s ether at a speed greater than that of light, 
there is a generation of an impure conical wave within which 
D is reversed. ` 
(To be continued.) 


ON THE MAINTENANCE OF CERTAIN PORTIONS OF 
DISTRIBUTING SYSTEMS AT EARTH POTENTIAL.* 


BY C. Н. WORDINGHAM, II. I. C. E., &c. 
(City Electrical and Tramways Engineer, Manchester.) 


From the very earliest days of the application of the science of 
electricity to practical needs, the earth, or as our American brothers 
prefer to term it, the ground, has played a prominent part, and each 
branch of electrical industry has in turn set up a claim to a vested 
interest in it. The potential of the earth is usually taken as zero, 
other potentials being reckoned with reapect to it. This, however, 
«oes not accord strictly with the facts, since a difference of potential 
may, and very frequently does, exist between two points on the 
earth’s surface; such difference of potential, however, is never very 
great. The earth in some text books is regarded as forming a large 
reservoir, and its office is stated to be that of maintaining the 
potential of a point connected to it at zero. Thus, if a battery has 
one pole connected to earth, and the other to one end of a long 
conductor, and the far end of the conductor be connected to earth во 
that a current flows, the earth is regarded as merely absorbing the 
electricity that passes along the wire by draining down its potential 
to the same value as the potential of the earth at the battery end 
of the line, and no actual current is supposed to flow through the 
earth back to the battery. This explanation is not borne out by 
experience, as the return currents can actually be detected, aud it is 
more correct and more convenient to regard the earth as a large 
conductor through which the current actually does flow. 

The earth may be used in two distinct ways. It may either be 
employed to take the place of an ordinary conductor, as in tele- 
graphy and telephony, in which case the whole of the outgoing 
current has to return by the earth, or it may be employed merely to 
keep one of the conductors of an electrical system at or near zero 
potential. No one would now think of intentionally employing the 
earth in the former manner when energy was to be transmitted at 
any appreciable rate, and even for signalling circuits its use in this 
manner is attended with great disadvantages. We may therefore 
confine our attention to the second way in which the earth is 
employed, numely, to keep down the potential of one portion of an 
electrical system of transmission. 

It will be convenient in considering the various practical instances 
of earth connections to divide the subject into high-pressure and 
low-pressure circuits, and to further subdivide the latter into those 
circuits which have a conductor earthed at one point only, and those 
which are earthed at more than one point. If there be a two-wire 
circuit, consisting of a generator, two conductors and a consuming 
device, such as a transformer, and if a given difference of potential 
be maintained between the two conductors by the generator, then if 
all parts of the circuit be equally well ineulated, each conductor will 
assume a potential relatively to the earth, which is half the differ- 
ence of potential between the two. In other words, if the pressure 
be 10,000 volts one conductor will be 5,000 volts above earth, and 
the other 5,000 volts below earth. 1f, however, the insulation 
resistance of one conductor falls below that of the other, the con- 
ductor’s potential with respect to the earth will at once diminieh, 
while that of the other conductor will increase, and, if the insulation 
of one conductor fail altogether it will arrive at earth potential, 
while the other conductor will alter to 10,000 volts above or below 
the earth, as the case may be. Now it is obvious that if the con- 
ductors be insulated only with a view to withstanding the normal 
potential from earth, 4.e., 5,000 volts, an undue stress will be placed 
upon the better insulated conductor when the insulation resistance 
of the other falls, and this stress may be sufficient to cause the other 
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to break down also. Inasmuch as it is impossible to foresee which 
conductor may assume the potential of the earth, it would appear 
that if both have to be insulated, both must be capable of with. 
standing a pressure of 10,000 volts. It was first pointed out, the 
author believes by Mr. Ferranti, that, seeing that either conductor 
night have to withstand the full pressure, it would be best to at 
once face the situation and insulate one of them for the maximum 
pressure possible, and insure that it alone should be subjected to 
this pressure by deliberately connecting the other conductor to 
earth. "This exceedingly simple, and at the tame time ingenious, 
device at once diminished the risk of breakdown and cheapened 
the cost of insulation, but at the same time it enabled a further 
great advantage to be reaped by admitting of much greater security 
to life being introduced. This end was attained by completely 
enclosing the insulated conductor within the uninsulated one, thus 
rendering it physically impossible to handle a conductor at a 
dangerously high potential, and if by any chauce the outer con. 
ductor should be cut through, a short circuit would be established 
before the inner conductor could be touched. 


This system has been almost universally adopted for two-wire 
high-pressure circuits, and is perfectly familiar to all at the present 
time, but it is worth while recording the fact that when originally 
introduced many people looked askance at connecting a high- 
pressure conductor to earth. For systems of transmission employing 
more than two wires the same perfect security cannot be attained, 
but a near approach may be made with two-phase working by 
employing two separate concentric cables, the outer conductors of 
which are connected to earth, or by enclosing two parallel con. 
ductors within an outer envelope. In three-phase working, if a 
star winding be employed, the middle point of such winding may 
be connected to earth. When this is done the stress on the 
insulation from earth is diminished to the smallest possible value, 
but all three conductors have to be insulated. It is important that 
one point only of the zero potential conductor should be conducted 
to earth, because inasmuch as there must of necessity be some fall 
of potential in the outer conductor, there exists between any point 
and the one connected to carth a difference of potential depending 
upon the resistance of the conductor and the current flowing through 
it. So long as the outer conductor is insulated from earth, except at 
one earth connection, no current can pass through the earth; but if 
a connection be established with earth at some distant point, the 
difference of potential between it aud the other point will cause 
current to flow through the earth. 

A digression may here be made to point out exactly the manner 
in which such return currents travel through the earth. А most 
instructive experiment carried out by the author in his student days. 
under Prof. W. Grylls Adams, made such an impression on him, 
and has been found by him to be so helpful, that he may perhaps 
be pardoned for describing it. In a large flat sheet of tinfoil two 
needles were fixed, connected respectively to the two poles of a 
battery, which thus sends a current through the tinfoil. A sensitive 
galvanometer was provided and its enda connected each to a needle; 
one of these needles was stuek at random into the tinfoil, and the 
other was moved about on the tinfoil until a point was found which 
gave no deflection on the galvanometer. ‘The needle was then 
pressed into the tinfoil, and an impression left on a sheet of clean 
paper underneath. A series of such positions were found, corre 
sponding to an equi-potential line in the tinfoil. The first needle 
was then moved to a new position and a second equi-potential line 
traced out. When a sutficient number of such lines had been 
determined, other lines normal to them were drawn between p 
two points to which the battery had been connected. Tos 
course, represented the lines of flow of the current. Anyone bn 
carries out this experiment for himself will be at once struck wit 
the number and diversity of the paths along which the current E 
flow. These paths spread out in the вате manner as the lines 0 
force from a magnet, and extend to a great distance away from à 
direct line. | ' 

In the case considered of a conductor carrying a heavy curren 
and unearthed at two points of its length, the current may aun 
from one point to the other by paths that are an almost ineredi i 
distance away from the main conductor, though, of course, the 4h 
of the current will take the shortest possible path through the earls. 
If two plates be buried in the earth at two points along 4 liue 0 
flow and be connected together through a conductor, this . 
will take up a portion of the current. If the conductor be part of à 
signalling circuit the signalling currents will be interfered with, both 
with any conductor, electrolytic action may take place at one or : 

oints of connection with the earth. If, instead of dealing with t 

igh pressures, we are dealing with low, exactly the same effect ys 
be produced by making one or more earth connections to a 1 | 
but the objects of making the earth connection are usually rg 
In the case of a low-pressure distribution system, the en 
earthing one conductor is not to diminish the cost of the IM ! 
since no appreciable saving is made by using a pressure of, ^ 
200 volts instead of 400 volts, nor is it to secure safety to life ; 5 
chief object is to enable a consumer to be supplied at such в pres 


| 


. and all can be handled not only with great safety, but practically 
‚ without inconvenience. (2) The stress on the insulation is halved. 


. without contravention of the regulations of the Board of Trade. 


. leak exists on one conductor, current is continually forced through 
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that no one.of the conductors brought into his house will exceed 
the limit of pressure defined by the Board of Trade to be low 

ressure, In the case of electrically-driven tramways, the one 
object is to enable the rails to be used as one conductor, chiefly with 
a view to simplifying the working arrangements, and partly to 
enable the conducting power of the raile, which must in any case be 
Jaid, to be utilised. In this last case it is obvious that the conductor 
is connected to earth throughout its length, and the only way to 
obviate the difficulties pointed out on the score of current returning 
by the earth is to keep the difference of potential between the ends 
of the earth conductor eo low as to cause the amount of current 
returning by the earth and metallic structures buried in it, other 
than the rails, to be very small. With these preliminary observa- 
tions we may now consider some particular cases. The author 
regards all the high-pressure systems as systems of transmission, 
though it is true that at present high pressure is still used to some 
extent for distribution. Inasmuch as this Paper deals only with 
the earthing of distribution systeme, the author proposes to confine 
his attention to these. 


The most important case of earthing conductors is undoubtedly 
that of tramways. ‘The system adopted so largely in America has 
been imported into this country, and every tramway system, exclud- 
ing battery driven cars, is being worked with one conductor insulated 
and the other consisting of the rails connected to earth. It is well- 
known that if the difference of potential between the end of the 
earthed conductor which is connected to the source of energy differ 
in potential considerably from that of a distant point on the saine 
conductor, the current returning through the mass of the earth and 
through pipes buried in it may be very large and may cause most 
serious damage to the pipes by causing the metal to be dissolved at 
the points at which the current leaves. How great this difference 
of potential must be before serious damage 1s done is a matter 
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material. (2) A leak on one conductor produces a short circuit on 


one side of the system of distribution, unless the earth connection is 
removable at will. | 


In Manchester the Board of Trade require that the middle con 
ductor shall be maiutained at or near the earth potential, and the 
author has now had nearly seven years’ experience of this system. 
In his judgment there can be no possible doubt that at all events 
with continuous current, aud quite possibly with alternating, the 
effect upon the insulating material of the negative main is most 
severe. In operating a system of distribution by means of con- 
tinuous currents, it ia always found that if none of the conductors be 
deliberatively earthed those connected to the negative pole assume 
earth potential; the positive conductors consequently being at the 
maxinium potential above earth corresponding to the pressure used 
on the system. The reason for this is well known. It is the 
phenomenon known as electric osmosis, whereby moisture tends to 
travel away from the positive pole and towards the negative pole. 
Whatever system of mains be employed there are always many 
points at which surface leakage can take place, and whether the 
conductors be bare copper on porcelain insulators, or be continuouely 
insulated cables, at every point where the conductor is exposed 
leakage from the negative pole will take place, but if the negative 
conductor be kept near earth potential, this tendency will be small. 
If, however, the middle conductor be deliberately connected with 
earth so that the negative outer is kept below earth potential, a 
current corresponding to the amount of the leakage will be con- 
atantly forced through the leak, and the tendency for moisture to 
flow to the negative conductor will be maintained. If the leakage 
was confined to the surface of the insulation at points of conneetion 
to the conductors the result would not be so serious, but the author 
has found that with certain makes of rubber the material is evidently 


.is obviously in the interests of a 


number of independent points either by means of a number of 
` generating stations or, preferably, by means of a number of transform- 


should prove effectual without either the employment of return 
` feeders or negative boosters. 


- extremely minute differences of potential are sufficient to cause 


“greatly to be deplored. 


upon which there is not a large amount of information available. 
he Board of Trade have fixed the limit of what may be allowed 
at 7 volts, but it is maintained by some authorities that this 


limit із too high and that a lower potential than 7 volts will 
cause damage. 


joint qu eee with engineers cf other departments of the 

Manchester Corporation with a view to thoroughly thrashing out 

what is the minimum difference of pera that can be allowed. It 
| 


concerned to arrive at reliable 
data on the subject. If 7 volts be found to be safe, well and 


' good, but if not the sooner it is known to be dangerous the better. 
All engineers must be agreed that the lower one can keep down the 


difference of potential the better. 'The object may be effected in 


‚ various ways. One of the most common is to provide auxiliary 


conductors of low resistance which are tapped on to the rails at 
various points to supplement their conductivity. Another device is 


. to employ similar conductors but to lower the potential of the far 


end by means of so-called negative boosters which subtract instead 
of add a certain number of volts. A third means, and in the author's 
opinion the best and most effectual, is to feed the line from a 


ingsub-stations. Except in the case of very heavy traffic this method 


The simplicity and reliability of the so-called overhead syatem of 
traction are such as to render it worth while to go to great lengths to 
retain the system, but if it be found and clearly demonstrated that 


serious damage to underground structures in urban districts, it will 
be necessary to re-consider the whole position, and perhaps to adopt 
an insulated return conductor, or elee to fall back upon a battery 
system of self-contained cars, either of which expedients would be 


The second case of earthing in order of importance is that of one 
conductor of ordinary lighting and power circuits, and it is on this 
point that the author degires to raise discussion chiefly. It has been 
hotly debated, and much difference of opinion still exists as to 
whether it is desirable or not to earth the middle wire of a three-wire 
system. Let us consider what аге the advantages and disadvantages 
of such a course. The main advantages are the following: (1) By 
earthing the middle conductor the extreme difference of potential 
that can beattained by any one ofthe conductors from earth is halved, 


(3) All three conductors may be taken into a conaumer’s premises for 
all pressures up to and including 250 volts pressure across the outers 


This advantage is undoubtedly by far the most important. 


(4) Immediate notice of a leak on one of the outer conductors is 
given. 


The disadvantages of earthing the middle conductor are: (1) If a 


it, thus causing in many cases complete destruction of the insulating 


This point is receiving a considerable amount of 
attention at the present time and the author is himself engaged in a 


porous, and small as is the leakage current at first, it is suflicient to 
cause water to enter through the pores of the rubber, and the con- 
ductivity of this water so increases the leak that in course of time 
the whole of the rubber on the negative conductors is destroyed, 
large blisters forming within its substance and becoming filled with 
strongly alkaline liquid almost certainly derived from the substances 
mixed with the rubber. The rubber is often much distended, 
causing the liquid to be under considerable pressure. In course of 
time this pressure increases to such an extent as to burst the rubber, 
causing a hole completely through the insulating material. It is 
clear that the water could not merely flow into these blisters ; it is 
almost certainly driven in by osmosis, What happens with rubber 
may happen with other materials and, in the author's opinion, there 
can be no doubt whatever that very grave risk of breakdown of the 
insulation of the negative conductors is introduced by earthing the 
middle conductor. 


As'a set-off against the above inconvenience it must not be 
forgotten that the insulation resistance of the positive conductors is 
substantially improved by earthing the middle one, but very little 
importance need be attached to this, since, as already stated, the 
negative conductor would be at earth potential if the middle one was 
not earthed, and the tendency to dry the positive outer would then 
Lè doubled. The only consideration that impels me to desire to 
earth the middle conductor is the fact that it admits of all three 
conductors being brought into a consumer's premises, thus enabling 
every installation to be balanced within iteelf if it be of sufficient 
size to render it desirable to do so. The author is convinced that 
the only method of effectually balancing a multiple wire system is 
to carry that balancing back to every consumer except to consumers 
of the very smallest size and, therefore, it is of great importance to 
be allowed to bring the three conductors into installations. Serious 
as are the disadvantages, this advantage is, in his judgment, sufficient 
to outweigh them, and, therefore, he would, on the whole, decide in 
favour of earthing the middle conductor, but if this be done it must 
be clearly understood that it necessitates the utmost care in protect- 
ing the mains from moisture and the only possible system of laying 
them becomes the so-called solid system, in which every cable is 
completely surrounded by a thoroughly waterproof material, or an 
air-insulated system with accessible porcelain insulators at intervals, 
as in the Crompton system of bare copper. If it be granted that the 
middle conductor should be earthed, the question at once arises 
should it be permanently and irrevocably earthed or should the 
earth connection be capable of removal at will. The author would 
unhesitatingly reply “it must be removable.” The first considera- 
tion is continuity of supply, and, if a leak developing on one conductor 
is to cause a short circuit the chances of interruption are increased 
manifuld beyond what they would be if the earth connection could 
be removed until the fault had been localised and repaired. It is quite 
clear that the chances of a leak occurring on one conductor are many 
times greater than those of two leaks occurring on two separate 
conductors simultaneously. It may be argued that if the earth 
connection is liable to be removed all the advantages of making it at 
all are done away with, since the distribution of potential will alter 
when it is cut off. To some extent this is true, but it must be 
remembered that the connection would only need to be removed for 
short periods and at long intervals and, therefore, in practice but 
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little risk would arise. If it were a question of dangerous pressures 
it would be entirely different; in such case the earth connection must 
never be removed while the main is in use. Once it be granted that 
the earth connection must be removable it becomes obvious that the 
conductors must be earthed at one point only, and that must be easily 
accessible from the generating station. This consideration shows 
that it is impossible to allow one of the conductors in a consumer's 
installation to be uninsulated, a system of wiring frequently 
advocated by some on account of its cheapness and some other 
advantages. 

There is, however, another reason for not using this system of 
wiring, depending on the undesirability, already poin out, of 
earthing a conductor at more points than one. It is often argued 
by the advocates of the system that the balancing wires an SO 
little current that the fall of potential in them is negligible. It is 
true that balancing wires frequently bring back but little current 
to the generating station, but locally it is unavoidable that these 
should be heavy currents, causing substantial differences of potential, 
flowing between the various installations, composing a balanced 
main, and these differences of potential may cause destructive 
electrolysis, and, with alternating currents interference with 
telephone lines. Certain pecia, features arise in connection with a 
distributing network fed from transforming sub-stations s 
with high-pressure current to which attention may be called. In 
a case likely to become not unusual in practice, namely, that of 
three-phase transmission with rotatory converters supplying 
continuous current to the network, it will probably be required that 
the grouping of the transformers shall be «tar and the middle point 
be earthed. Now, if this point, which is also directly connected to 
the middle distributing conductor be earthed at the transformer, we 
shall have all the disadvantages of a middle conductor earthed at 
several points. A much more serious case, will, however, arise if, in 
addition to this, the middle wire be opened between two sub-stations 
but the outers be carried through. In such an event the whole 
balancing current may be conveyed by the earth and do great 
damage. <A similar difficulty would arise with balancing trans- 
formers distributed at various points of the network if the middle 
wires are not continuous throughout, and an earth connection is 
made in the balancers, In order to comply with this condition of 
earthing the middle point of the transformers, the earth should 
be made by connecting the middle wire to the point in question 
and earthing this middle wire at one point only for the whole 
system. 

The author has made no attempt to treat this subject at all шу; 
his desire being merely to raise a discussion on the subject generally 
of connecting any рш of a distribution system to earth, the chief 
points being: (1) Should any portion of any system of distributing 
conductors, whether for the ordinary supply of energy or for traction, 
be connected to earth. (2) If such a course is desirable what 
conductor or conductors should be earthed, and at what point 
or points. (3) What difficulties may be expected from earthed 
conductors, and in what way may these difficulties be met, especially 
in the case of distribution for electric traction purposes, 


The following is an abstract of the discussion on the above 
Paper :— 
Mr. A. P. TROTTER (communicated): In this valuable Paper the 
author assumes, in accordance with his own practice, that no resistance is 
intentionally introduced in the earth connection. The advantages and 
disadvantages of adding, say, 1 ohm, to prevent a dead short-circuit, might 
be discussed, and it would be interesting to hear the experiences of those 

‘who use recording ampere-meters in the earthing circuit, It has been 
proposed to earth at the feeding points instead of at the works. Ampere- 
meters would have to be placed at the works ia order that leaks might be 
noted, by observing the current passing to earth at each point ; but the 
advantages to be gained do not seem to balance the disadvantages, the 
chief of which is the impossibility of cutting off the earth connection, 
temporarily, at short notice, in case of an accident. Lead-sheathing of 
cables generally constitutes a connection to earth, and electrical precau- 
tions for its protection seem to come within the scope of this Paper. The 
advisability of keeping the lead 2 volts or 4 volta negative to the middle 
'рив-баг seems worthy of consideration. 

Mr. S. Z. DE FERRANTI (Hollinwood) agreed with Mr. Wordingham’s 
views on this subject ; he did not think there was any doubt about it that 
the central conductor should be earthed. 

Mr. J. F. C. SNELL (Sunderland) thought Mr. Wordingham had put 
the case before them in a masterly manner. He would like to ask if the 
direct-current engineers had considered the difference in cost between a 
three-wire distribution and a two-wire distribution. On actual tenders 

. received he found that the only saving for a threc-wire distribution for 
precisely the same capacity as the two-wire was 8 per cent. If that be the 
case, what was the use of having a three- wire system at all? If the repairs 
on a three-wire system increased, might one not say that there was an 

. actual saving in putting in a two-wire distribution instead of a three-wire? 

In the case of St. Pancras, where they had a five-wire system, the whole of 
the cables were jute, lead-covered, and as a rule the negative was equal to 

earth. In actual practice, where a fault developed on the middle wire of a 
three-wire system, it was a most difficult matter to localise it. He thought 
it would increase the simplicity and the reliability by adopting the 

` two-wire system. 


Mr. W. A. CHAMEN (Glasgow) said the practice at Glasgow at present 
was earthing through a resistance. The fact that they had lead-covered 
cables brought into the consideration points which did not trouble 
Mr. Wordingham. Another matter was that they had concentric cables, 
and when these were employed it was necessary to use fuses. The plan he 
had adopted to reduce electrolysis to a minimum was to use a triple 
concentric, having the positive in the centre and the negative next to the 
centre conductor. They connected to earth at only one point through 
recording instruments required by the Board of Trade. If they could get 
a proper earth to all their water mains in Glasgow, then he thought they 
would not have much trouble. He had one day a very re le case 
with a distributor going wrong, showing an earth connection on the middle 
wire; but it was very slight indeed, being just sufficient to light up è 
l6c.p.lamp. He noticed the lamp rapidly dropping ; they reversed the 
connections, and the lamp immediately lit up and gradually went down. 

Mr. E. TREMLETT CARTER thought he might say a few words upon 
the tramway question. Some years ago he saw in Cincinnati some experi- 
menta to get over the earth return on the trolley system. The double trolley 
might be quite satisfactory to the water companies and the gas companies, 
but the trouble consequent upon having two bare wires at 500 volts or 
550 volts only a few inches apart was serious and made complicated crossings. 
It was also n to carry two independent trolley w on each car, 
and there were great risks of causing short circuits through the jumping 
of the trolley arm. In the trolley system, he thought, they must carry 
the return current through the rails, and some of it would travel along 
the gas and water pipes in the neighbourhood. The question really was, 
* How were they to minimise the eating of the pipes?" With only the 
7 volts limit, the eating of the pipes did go on, and he thought that 
even with only 2 volts this would occur. It was like slow poison: the 
time would come when those pipes would come down to the thickness of 
tiesue paper, and then there would be a catastrophe, if not before. What 
they had to consider was how they could best prevent the destruction of 
these pipes. | 

Mr. К. C. QUIN (Blackpool) said he had been an advocate of earthing 
the middle wire on a three-wire system before the Board of Trade gave 
permission for this to be done, but he had had some very astounding results 
which had puzzled him. He referred to the installation at Brighton. 
There were high-tension concentric mains with the outer earthed, and 
low-tension three-wire mains with the middle wire earthed. The low. 
tension fuses on the alternating network for a distance of some 2 miles 
gave out, the earth fuse on the continuous current network went, the 
high-tension alternating fuses failed and the low-tension fuses to houses 
and low-tension network some 3 miles distant all went immediately. 
There was one common earth. He thought those present would also 
puzzled at this result. At Blackpool the difficulties from electrolysis bad 
not arisen, although they had crossed the track something like 200 times 
They had also had a leakage of 400 amperes, but no sign of electrolysis. 
Wherever it was possible they had coupled the lead of the cables to the 
water pipes. The Blackpool & Fleetwood Tramway Co. had not done 
this, and lately they had n looking for the lead which was on their 
cables. He thought the whole point came in here, The current must 
not be allowed to pass into the earth, but must be kept in metal the 
whole way. 

Mr. C. H. WORDINGHAM (Manchester) in replying, said that 
Mr. Trotter asked for information regarding ammeters on the earth cou- 
nection, They had such an ammeter in Manchester, and had had the 
same in use for eome two or three years. Their experience was that the 
leakage current was pretty steadily maintained, that it was always in one 
direction, but that it sometimes increased and decreased very considerably. 
These cases were, however, exceptional. He thought the cost of laying 
mains in Sunderland must be fairly high, and did not think that the 
simplicity of the two-wire system would justify their spending 8 per cent. 
more. Further than this, it would also not be as convenient as the three- 
wire system for motors, as a higher voltage could Le used for this purpose. 
He thought that if damage was going to be done at all through sala bes 
by using the earth return, it was опу a question of a few years before they 
would be prevented from using this system, and he thought they had better 
face the difficulty now. He congratulated Mr. Quin upon the methods 
adopted to avoid electrolysis at Blackpool. 


А METER FOR MEASURING TRACTIVE FORCE 08 
ELECTRIC TRAMCARS.* 
BY GISBERT КАРР, 


A tube is mounted in the car parallel to the rails, with the ends 
turned up to form vertical branches Let us imagine the line to be 
horizontal and the tube filled with water up to a certain point in 
the vertical branches, which we will consider the zero point. ln 
order to be able to observe the water level the vertical branches are 
glass tubes, If the tube isinclined to the horizontal the water level 
changes proportionally to the tangent of the angle of inclination, 
and an experimental scale can be marked on the branches v 
points corresponding to gradients of 1 in 1,000, 9 in 1,000 up 
or down, the position of these Tome being ascertained by trial. The 
distance of these points apart depends on the width of the branches 
and the length of the horizontal tube. If the car is at rest on 8n 
incline, the apparatus being, as already remarked, mounted parallel 
true e a as dB e дар СИ рыла арыз M UU E 


* Paper read at the eighth annual meeting of the “ Verband Deutscher 
Electrotechniker ” at Kiel, 
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to the rails, the water level indicates with sufficient accuracy the 
horizontal gravity component per ton of rolling weight. 

The accuracy ів not absolute, as the displacement of the water is 
proportional to the tangent, the gravity component on the other 
hand to the sine of the angle of inclination of the track. The error 
is, however, even on considerable inclines, quite inconsiderable. On 
an incline of 5 per cent. the difference between sine and tangent is 
7 107 f. e., 0°13 per cent., and on inclines of 10 per cent., the ateepest 
allowable on any tram line, it is 41., or 0°54 per cent. That 
proportion of the tractive force which serves to overcome the gravity 
component can, therefore, be directly read off on the graduated glass 
tute when the car is proceeding up a steady incline. 

Let us now consider the car as moving with variable speed on a 
level track. The acceleration pressure acting on the horizontal 
column of liquid causes a displacement of the surface of the water. 
If ! is the length of the horizontal tube and / the difference in height 
between the surface of the water in each of the vertical branches, we 
have the following relationship :— 


IP ah, 
g 


where p is the acceleration imparted to the car, and g the acceleration 
of gravity. As Н is always less than J, 


| = вір ĝ, 


B being the angle through which the apparatus would have to be 
turned while at rest to produce the same di placement as has in this 
case been caused by acceleration on a horizontal track. That portion 
of the tractive force which goes to accelerate the car, may, therefore, 
be read off on the empirically graduated scale, the level of the water 
in this case indicating both for the incline and the acceleration the 
E tractive force per ton of rolling weight. 

The following consideration will serve to show the degree of 
aecuracy obtainable in this respect :— 

In Fig. 1 let ab be the horizontal tube of length J, ac and ad its 
two vertical branches, a the angle of inclination of the track, and 
p the acceleration imparted to the tube in the direction of its length 


Let B and F be the water level in the two branches. Of the total 
difference of level read off between the two, Ar =I tan (ag), 


AC-iltan a is that portion due to the incline, and сЕ із that 
a 
portion due to the acceleration, whence 
EF = ,/1+ tan? (a 4- B) sin fj, 


СЕ=1 Vi ttan? (0+8) in g 
cos ѓа А 
The value of the expressions under the root тау be taken as equal 


to unity without serious error. The tractive force read off on the 
scale is AF kg. per ton; the true tractive force is 1,000( sina +? \kg, 


рег ton. Introducing an element of error which we will term 1,000f, 
we have the equation, Г tan (a + 8) «1,000 + 1,000( sin a+”). 


As the dimensions of the- apparatus are without influence on the 
theory here developed of its limits of error, we can give to l any 
dimeneions we prse If we make the tube 1,000mm. the scale 
divided into millimetres will show the tractive force in kilogrammes 
perton. The above equation thus assumes the simpler form 


tan (a+8)=f+sin a+? 
g 


tan (a+ 8) — f -- sin a 4- ein f. 


It is plain that the error is greater as the incline and acceleration 
increase. An average for the acceleration on street tramways will be 
0:4, though occasionally it may amount to 0°75, a value which it 
will, however, not be likely to exceed on account of convenience to 
passengers. When putting on the brakes, and particularly the 
emergency brakes, this value may be considerably exceeded. When 


and indicates the retardation due to rails, 


the apparatus is employed to determine the tractive force of the 


| motor, the value р=075 may be regarded as the limit. If the brake 


action is to be tested, a maximum retardation of 1:40 on a horizontal 
track must be assumed for the purpose of testing the limits of error. 

Thus we have, with an acceleration of 04 and an incline of 5 per 
cent, sina=005; sinf=0'4/9'81; sina+sinB=0°0907. If the 
apparatus were without error it should show a difference of level of 
90 7mm. In practice it shows a difference of level of 1,000 tan 
(а +В), which from the values above given comes out at about 91mm. 
The apparatus, therefore, indicates O'3mm., t.e., one-third per cent. 
too much: In a similar way the error for other conditions of working 
can be estimated from the following tables for starting and braking 
obtained :— 

| Table of Limits of Error in Starting. 


` Profit of track. Horizontal. = -Кізірр. — —Falling.— 
Acceleration 04 ... 075... 075 ... 04 ... 076 ... 04 
Percentage error 0:00 .. 0'29 ... 0:60 . . 082 ... 025... 0'38 
Table of Limits of Error in Braking. 
Acceleration... . . 075 . . 14 ... 075 .. 14 .. 095 ... 04 
Percentage error ......... 029 ... 1:03 ... 0°23 ... 0:80 . . 060... 0:82 


In all cases the errors are either smaller or of the same order as 
the errors in reading so that the apparatus may be looked upon as 
thoroughly suited for practical purpotes. | 

А further and greater source of error is due to the fact that in 
going р hill and in starting the front springs of the сат are more 

eavily loaded than the rear springs, while on running down hill 
and applying the brakes the opposite is the case. The result is that 
the tube ab does not remain perfectly parallel to the rails, but 
assumes a slight incline. The smaller the wheel base and the higher 
the centre of gravity of the car above the springs, the more the 
car will tend to tip under the influence of the tractive force, or of 


the retardation due to the brakes. The unequal distribution of the 
load may also cause a similar displacement. These are sources of 
error that depend on particular circumstances, and cannot be deter- 
mined generally Exhaustive calculations which I have made lead 
me to conclude that these sources of error may amount to several 
units per cent. 


Ф 


The apparatus indicates directly only that portion of the tractive 


force which is necessary for мош the incline or producing the 
acceleration, not the remainder which is required for overcoming 
the friction resistance. To estimate thie, the procedure is as follows : 
The car is set in motion on a length of track as nearly level as 
possible, and allowed t» come to rest. The water level is read off, 
ear, friction, «се To 
eliminate the effect of any deviation from the horizontal, the test 
should be made running in each direction. The mean of the read- 
ings is the so-called traction coefficient expressed in kilogrammes per 
ton of rolling weight. When this coefficient has been determined 
it is only nec to displace the scale by a certain fixed amount to 
enable the total tractive force to be read off. 8 

The form of the apparatus just described is suited for being per- 
manently fixed up in motor- cars, the length of the tubes ab being as 
long as the frame of the car will allow, the vertical branches being 
brought up at any convenient spot. One of the upright tubes may be 
provided with a float adapted to operate a recording instrument for 
producing a permanent record on a paper strip mounted on a time- 
кошо drum in the ordinary way. In this way is obtained a 
curve of the tractive force as a function of the track. The integration 
of this curve is the work per ton of rolling weight. Instead of the 
water tube, a suitably graduated manometer may be employed. In 
any case, the apparatus constructed as above is not very portable, 
owing to the length of the tube ab. To obtain a portable apparatus 
I have employed two liquids—mereury, to produce the difference of 
pressure, and water to indicate it. Thisapparatus isshown in Fig. 2. 


G2 
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AB are two pots of 40mm. in diameter, ! is the connecting tube of 
such a length that the centres of the pots are E by a distance 
of 50cm. dis the water tube, the bore of which is 5mm. With 
these proportions an incline of O1 per cent. corresponds to 
a di ее of 47mm., and as 2mm. can be read with 
accuraey the tractive force may be determined within about 
O'5kg. per ton of rolling weight. Prolonging the tube ab would 
enable a greater degree of accuracy to be obtained, but the apparatus 
would then become too unwieldly. In addition it would be useless, 
as, in the first place, too extreme a degree of accuracy is useless for 
practical p es, and secondly, it would be illusory, owing to the 
error due to the tipping of the car. 

À much more convenient form of apparatus would be a bent spirit- 
level. As the water-level tube only indicates an angle of inclination, 
this might be shown by the air bubble in an equally bent level. But 
though I have had half-a-dozen made I did not succeed in getting one 
to give anything like the accuracy of the apparatus shown in Fig. 2. 
„have tested the apparatus on one of the Berlin tramways and on 
the high-speed line of Siemens and Halske in Lichterfelde. The 
amount of damping down produced by the narrow tube l (боге 3mm.) 

roved to be adequate in cases of starting and ordinary braking 

ut too powerful for examining the effect of the emergency brake. 
It would be advisable to enlarge this tube and to employ a throttle- 
valve to regulate the amount of damping required. For ordinary 
street trams the apparatus gave a traction coefficient of 12kg. per 
ton which rose to 20kg. on a sharp curve. On the high-speed rail- 
way the apparatus was arranged inside a car destined for the Berlin 
overhead railway, and gave an acceleration pressure of 75kg. As 
the under carriage is double-bogied, and the centre of gravity lies 
low, appreciable tipping can hardly occur, and an error on that 
account is not likely. The coming-to-rest experiments were carried 
out on a 03 per cent. track. Out of six double experiments 
(12 readings) and speeds varying from 13:5km. to 30°7km. per hour, 
the traction coefficient varied between the narrow limits of 8:0 and 8:1 
per ton. The day was calm. It appears, consequently, that air 
resistance has not much influence on speeds up to 30km. per hour. 
The increase in the coefficient caused by a curve of 200m. radius 
amounted to da The car was quite new, and had not run lon 
enough to ease the parts, and after the experiments it was foun 
that one of the brake-blocks was warm, which may account for the 
high coefficient of 8kg. 


ALTERNATING-CURRENT INDUCTION MOTORS.* 


BY A. C. EBORALL, 


In the following Paper some practical points connected with the 
construction, design, and performance of modern single and poly- 
phase induction motors are first considered, and then follows a brief 
consideration of some recent developments in this branch of electrical 
engineering. The author originally intended to submit & short 
Paper on starting devices for single-phase motore, but it afterwards 
occurred to him that it might prove of interest to bring up the whole 

uestion of PAR p curent induction motors for discussion, as 

the subject is of considerable interest to many, and has been some- 
what neglected in this country up to the present. On the other 
hand, some apology is needed for presenting such a Paper to the 
Institution, because there is little that is really new in this branch 
of electro-technics, 


Part I.—- TRR Construction оғ INDUCTION MOTORS. 


A. Ironwork.—The design of the ironwork, that is, of the stator 
and rotor cores, motor case, bearings, &c., is the same for all motors, 
single or polyphase, because a single-phase motor is practically a 
polyphase motor running on one phase.t The general design of all 
induction motors with regard to the case and bearings is fairly 
uniform with all makers. Up to 100 H.P., and for pressures not 
exceeding 1,000 volts, all standard motors are semi-enclosed, the 
stator core-discs being built up inside a cast-iron case, and the bear- 
ings carried on open end shields. Thus the motors are virtually 
without bed-plates. Bearings are always providel with ring or 
chain oilers, and the sleeves are of gunmetal for the small sizes and 
of Babbitt metal for the larger sizes. Shafts are frequently case- 
hardened in the neck and afterwarda ground true. For larger 
motors than 100 H P.,and for voltages above 1,000,a more open 
construction is employed, involving ile use of а bed-plate, to which 
the stator case and the pedestals are bolted. In this case the bear- 
Ings are usually spherical. With large motore, great care haa to he 


* Paper read before the Institution of Electrical Engineers. 

, t While this is perfectly true, and although the general constructional 
lines are similar in each case, it must be borne in mind that far greater 
care has to be taken with the design of a single-phase motor than with that 
of a polyphaser if the best results are to be obtained. The bad effecta of 
magnetic leakage are felt far more with the former than with the latter, 
and the performance of the motor is affected by apparently insignificant 
details of design. However, a very good polypbase motor will make a 
fairly good single-phase motor as a general rule, ` 


taken to keep the bearings absolutely rigid with regard to the stator 
case, on account of the relatively small air-gap. For instance, for a 
300 Н.Р. induction motor running at 200 revs. per min., at 40 cycles, 
the diameter of the rotor works out to be about 8ft., and the air-ga 
(iron to iron) would not exceed O'2in. With such a motor it 
is absolutely necessary to stiffen the pedestala by means of arms 
radiating from them and bolted to the stator case. Stator stampings 
are usually not less than 20mm. in thickness, and are built up with 
or without insulation between them. Ventilating ducta are usually 
rovided in the core for all sizes above 30 н.р. Rotors are built up 
rom stouter stampings, which need never be insulated ; ventilating 
ducts in them need not be provided for motors less than 50 P., on 
account of the absence of iron loss in the cores of any appreciable 
amount. The windings for both stator and rotor must always be 
iron-clad ; that is, the cores must be provided with holes or alota In 
Fig. 1 are illustrated some typical forms of stator holes and slots 
The form marked A is the well-known Brown rectangular hole; 
that marked B is used by Messrs. Kolben & Co. ; that marked C is 
the usual shape used in Germany; those marked D and E are 
American forms ; while finally, the slot marked F is generally used 
in the motors built by the author's firm. The greatest winding space 
is given with B slots. The bottom of a slot or hole is 


best, kept rounded, as it produces a more even pole. . 
The ments for and against the use of holes and slots are as 
follows : With the employment of a hole-winding, the magnetising 


current of the motor is reduced to & minimum, ute the inner 
periphery of the stator is smooth all round, ana consequently the 
area of the air-gap is as large as possible. But if the small iron 
bridges at the bottom of the holes are more than mere shreds of 
metal, of the thickness of paper, there is considerable magnetic 
leakage across them, which may greatly affect the performance of 
the motor. In order to prevent this leakage, not only have the 
stator core discs to be tooled after being built up, that is, a cut 
has to be taken off the bore of the stator, but the interior 
of the holes has to be filed, and so the ironlosses are unavoid- 
ably increased. A hole-winding produces a somewhat smoother 
pole than a slot-winding, but the former is much more difficult 
to wind, and the conductors are liable to get injured owing to 


do An ofp 
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abrasion of the insulation while being pulled through, eepecially 
as the holes get nearly filled up with wires, and this injury may 
easily escape detection at the time. The only real objection 
to partly closed slots is the increase of maynetising current 

roduced by their use (it will generally increase 10~15 per cent.), 

ut in the author's opinion this objection is far outweighed by 
the smaller iron loas and greater convenience attained with elot- 
windings. In many American motors the slots are quite straight, as 
shown—that is, their sides are parallel ; this permits the use of 
former wound stator coils, which is an advantage ; but, on the other 
hand, the magnetising current of such motors is relatively very high. 
A hole-winding is open to another objection—unless a many 
experimental data are available it is impossible to calculate the 
motor in question accurately, as magnetic leakage cannot be estimated 
with any accuracy. On the other hand, the performance of a motor 
having open or partly-closed elots can ba accurately predetermined 
from the drawings, by means of suitable vector diagrama, such as thore 
of Heyland* or Rothbert. 

With regard to the relative proportioning of stator and rotor 
holes or slots, the lengths of these should not, if possible, exceed 
two and a-helf times the width, and the nearer they approximate to 
square or circular shape, the better. This amounts 10 rajiog that 
the winding depth must be kept down, as otherwise the power 
factor and the over-load capacity of the motor will be affected. 
The performance of a motor at starting, particularly if it has а 
permanently short-circuited rotor, and especially if single-phase, 
may ba greatly improved by so designing the rotor that the slots 
or holes of the latter are not para!lel to the holes or slots ot 
the stator—for instance, they may ba “staggered” by an amouat not 
exceeding their pitch. This constructional feature, first put forward by 
Mr. C. Е. L. Brown about six years ago, is used with all the induction 
motors built by the author's firm, including the Heyland single 
phase motors, as the results of many tests show it to be of con- 

* Refer to “ Polyphase Electric Currents ” (Dr. Thompson), 2nd edition, 
1900: or to Mr. Hey land's latest publication, Experimentellen Unter: 
suchvpzen an Induktionsmotoren," 1900 (published by F. Enke, Stuttgart). 
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siderable value. The insulation of holes or slots is usually effected 
by means of insulating tubes of compressed paper, fibre, veneer 
board, or micanite, the latter material bone of course best, but not 
necessary for low-tension motora. 

The building-up of the stator core in the motor case is an important 
feature of the des'gn, and, moreover, the details connectel with it 
are frequently neglected. First, the stator core-discs should always 
be р away from the сазе, and secondly, after having been 
assembled together, the stampingsshould not betooled.* It is frequently 
difficult to avoid this after-tooling, more especially on account of 
the absolute necessity of having everything concentric, and there- 
fore the author thinks it may be of interest to describe one method 
employed by his firm, as it has been found to give excellent results 
from all points of view ; the method described is somewhat modified 
for large motors. The stator core-discs are first stamped out of the 
sheet · metal as exactly as possible (with modern American tools great 
accuracy can be attained), and then built up on an iron mandrel. 
After this, the end rings rr (Fig. 2) are riveted on, the whole 
arrangement put in the lathe, and the four projections on the rings 
a a turned down to the right diameter, but left a trifle full. The 
case of the motor, already turned on the faces bb, is now heated, and 
pushed over the core in this condition, so that after cooling, 
the shrinkage of the case holds the core tightly and securely. 
But to make everything absolutely certain, two or three screws s 
fix the case and the core positively. After the core is fixed in 
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the case, the flanges on the latter, F F, are turned down, and must 
be, therefore, absolutely concentric and true with the stator bore, 
and true with the axis of the latter. Finally, the slots and end rings 
are heavily insulated, and the winding put in. The rotor cores are 
built up in theordinary manner on the shaft, or on a spider, and are 
then put in the lathe, and the finest possible cut taken off them. In 
some cases even this cut is omitted, any slight irregularity or burr 
being removed by grinding. 'The method of building the core into 
ss several advantages. These are, firstly, that owing to the core 
eing supported away from the case, leakage through the latter is 
minimised, and consequently wasteful eddy currents and other 
detrimental effects are avoided, and moreover a free circulation of 
air can take place all round the core ; secondly, the eddy current 
losses in the core and teeth are reduced to a minimum, and 
arp very closely to the value obtained by calculation; and 
thirdly, as the core discs are built up quite independently of the 
motor case, the width of core can be adjusted within certain limits to 
suit the output of the motor—a great advantage in practice, as it 
allows a given case to be used for motors of several sizes, and to a 
certain extent permits convenient variations to be made from 
standard designs. It is usaal with some constructors, notably with 
‘Mr. Kolben, to make the end rings or cheeks of the stator cores of 
brass or gun metal. It is claimed that by doing this the leakage from 
pole to pole along the side flanks of the stator is sensibly diminished, 
or prevented altogetber. 


B. Windings.—The stator and rotor windings of all modern 
induction motors are always of the drum type, these windings 


* See, however, previous remarks regarding hole-windinges. 


consisting in all cases either of simple rectangular coils, or regular 
bar-windings, or modifications of the latter—for instance, the 
so-called squirrel-cage windings. A ring winding has three great 
disadvantages : firstly, it has an inherently large leakage coefficient, 
and secondly, its use necessitates the employment of a massive brass 
frame around the stator core (in order to minimise magnetic leakage) 
and it practically precludes the use of an external iron eontaining- 
case for the stator, thus making the mechanical construction of the 
motor difficult and expensive; and thirdly, there is much idle 
wire. As already stated, the stator coils of all motors are wound 
either in holes or slots, and for all usual sizes of motor these coils 
can be wire-wound with rectangular coils. With single and two- 
phase motors employing wire or cable-wound rectangular coils, there 
will be two ranges of coils, one range consisting of simple rectangular 
coils with straight ends, the other range consisting of precisely 
similar coils, but with bent ends. Thus each phase of the motor 
(with single-phasers the starting coils, occupying not more than опе- 
third of the total winding space, may be regarded as the second 
phase of the motor) will be made up of coils of definite shape, the 
coils of one phas» being bent, at the ends, up and over the coils 
of the other phase, in order to clear them; from this arises 
the workshop terms of the “straight phase" and the “bent 
phate, as applied to two-phase and single-phase motors With 
the latter type of motor, the starting phase is invariably the 
bent phase, from motives of convenience in winding. With 
two-phase and single-phase motors, it is usual to wind all the 
poles ; that is, considering one-phase only, the coils of this will be 
wound alternately right and left-handed with regard to the direction 
of the current in them, that is, they will be cross-connected in the 
usual manner. It is clear that for three phase stators having 
rectangular coils, it would be a great practical advantage if they 
could also be arranged for two sets of coils, as with three seta the 


Fica. 3. 


crossings of the phases at the ends are not only a source of danger 
(from the insulation point of view), but prevent damaged coils from 
being easily repaired. Moreover, if each set is in a different plane, 
there is no possibility of removing the rotor without removing the 
“ bent down” coils, unless the stator core is bujlt up in sections—a 
quite inadmissible construction. Consequently, for all three-phase 
statora for motors of standard sizes, and for all high-tension motors, 
the coils of the various phases are always arrange“ in two sets, just 
as for two-phase motors, the coils of a given phase being alternately 
bent and straight. But in order to do this, and at the same time 
preserve the proper phase-relation and pitch of the coils, an important 
modification of the winding has to be made, namely, only poles of 
the same sign are wound, in each phase. For instance, considering 
one phase only, there will be as many coils as there are pairs of poles, 
and all coils will be precisely similar with regard to the direction 
of winding and to the manner of connecting them up. This winding, 
which simply leaves each alternate pole unwound and doubles the 
number of turns on the wound poles, is obviously equivalent to the 
windinz referred to above, both electrically and mechanically, but 
somewhat more copper is required with it, on account of the mean 
length of turn being greater. It is worthy of note that with such 
three-phase windings for stators having an odd number of pairs of 
poles, the winding becomes slightly unsymmetrical at one point, 
where the end connections of the phases cross one another. This can 
be readily seen from an inspection of Fig. 3, which shows a six-pole 
stator. Although for high tension motors, and for very large low- 
tension motors, this may be an inconvenience, it is not found to present 
disadvantages in practice formotors of standard sizesand voltages. Asa 
general rule, too, the speeds of high-tension motors can be so chosen 
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that the number of pairs of poles required is even, while for the 

e low-tension motors, having an uneven number of pole paira 
with bar-windings, it is perfectly safe and allowable to wind the 
stator with three ranges of coils, the end connector being bent up 
and back as shown in Fig. 4. Or, should this mode of construction 
be deemed inadvisable, on account of space for the end connec- 
tions being limited, or for other reasons, the stator for such large 
motors can be conveniently and effectively wound with a closed 
bar-winding. Such a bar-winding, drawn out schematically for a 
two-phase motor, is shown in Fig. 5, the four-pole case being 
taken for simplicity. Standard three-phase stators wound with 
rectangular coila invariably have the coils connected star fashion. 
Stator bar-windings for large low-tension motors can be, and very 
frequently are, used with the mesh connection. Combinations of 
star and mesh are rarely or never found with modern three-phase 
motors. The number of holes or slots per stator pole per phase 
has an important bearing upon the design of all induction motors. 
In order to keep the winding depth down, and to produce an even 
pole, this number is best made as high as possible—in practice it 


è 


Fic. 4. 


varies between four and eight. Asis well known, with small motora, 
having squirrel cage rotor-windings, the number of stator holes or 
slots should be preferably prime to the number of rotor holes or 
slots, the latter being, if possible, more numerous than the former, 
as this tends to prevent a cogging acting action taking place 
between the stator and rotor fields. The point is, how- 
ever, of small importance when wound rotors аге used. 
Rotor windings for all induction motors are of two kinds, namely, 
permanently shori-circuited rotors, and rotors having the ends of 
the windings brought to slip.rings for the purpose of inserting a 
resistance into the winding at starting. The design and arrange- 
ment of these rotors is independent of the number of pha:es and of 
the stator voltage, a given rotor serving for a single, two, or three- 
phase motor, provided that, if slip-rings are usedy the number of 
stator poles is the same in each case, and that the flux per p in 
the gap has the same value. There appears to be some difference 


Fig. 5. 


of opinion as to how far the permanently short-circuited rotor 
can be used with satisfactory results—that is, at what output of 
motor it is best to bring in the starting resistance. For motors 
having to start against load (apart from crane, elevator, and 
mining motors) the author is decidedly of opinion that the 
squirrel-cage construction, or its modifieations, should be left 
behind with all polyphase motors above 5 в.н.р. With single- 
phase motore, which are una arranged to start up light, wound 
rotors with slip-rings should be used after 73 B. H.P. With the 
Heyland single-phase motora, referred to at length later on, a starting 
resistance in the rotor is used for all sizes If the use of the 

nently short-circuited rotor is pushed too far, the pressure 
regulation of the system, whatever the number of phases, is greatly 
impaired, owing to the excessive current consumption during the 
starting up of the motors When it is considered that the best 
pe motors with squirrel-cage rotors, and starting under full 
oad, require a momentary rush of current equal to at least two and 


| a-half times the full-load current, this statement will be readily 


believed. It must not be forgotten in this connection, that under 
such circumstances, the power factor at the moment of starting will te 
low, with the result that the drop on the transformers, and perhaps 
even on the generators, is still further inc ; 


( To be continued. ) 


CORRESPONDENCE. 


— À——— 
DAMAGE TO CABLES BY THE RECENT STORMS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: On the 8rd inst. this district experienced the most 
severe storm known for 18 years. Amongst other damage 
done, a length of some 40ft. of the wall of our new works 
was washed away into a clay pit near. The cables supplying 
current to our foundries for both light and power were sup- 
ported by this wall, and we enclose a photograph showing 
the damage done. This photo is particularly interesting at 
this time, when opinions are divided as to the best form of 
protection for cables. Simplex enamelled steel conduit was 
the protection used, and when the stress of the débris eame 
upon the tubes they opened at the joints, and the cables 
were uninjured, motors giving some 50 н.р. running without 
interraption. We do not hold a brief for the Simplex Co., bat 
we are of opinion that, if we had employed any form of tub: 
with screwed joints, the cables would have been broken and 
work in our foundry completely stopped. 


We may mention that our pattern stores, which were built 
next the wall, were completely carried away, the patterns, 
shelves, roof, &c., being swept through the gap over the 
cables.—Yours, &oc., 

For C. & A. Мозкев (Ltd.), (W. Arthur Ker, Manager). 

Liverpool, Aug. 14, 1900. 


ENCLOSED ARC LAMP PATENTS. 
TO THE EDITOR OF THE ELECTRICIAN, 

бв: I have noticed with surprise the publication in your 
issue of the 10th inst. of a letter from the secretary of the 
Jandus Arc Lamp and Electric Co. (Ltd.). The letter has 
been interpreted by some of my customers and friends as à 
threatening one, and as such is calculated to injure my 
business. Mr. Gillies complains that in your publication of 
the discontinuance of their action against me you have done 
his company an injustice, but I have every wish to do the 
fullest possible justice to the Jandus Company. 

In the latter part of last year the Jandus Company 
commenced an action against me alleging infringement of 
certain of their letters patent, and claiming an injunction, 
damages, and delivery of the lamps made in infringement. 
My defence was that I had not infringed their letters patent. 

While the matter was before the High Court the Jandus 
Company repeatedly applied for extensions of time, and 
apparently exhausted every possible legal method of post- 
poning the date when the action could be set down for trial, 
and as they failed to set down the action for trial within the 
extended time allowed, an order was made dismissing the 
action, and in addition, on June 22, the Jandus Company 
served a notice (a copy of which I enclose) wholly dis- 
continuing the action. 
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Prior to serving the notice of discontinuance repeated efforts 
were made by or on behalf of the Jandus Company to induce 
me to accept a licence for & merely nominal consideration, 
or on a basis of “a union of interests." I absolutely declined 
to do anything that would involve my accepting, either 
directly or indirectly, a licence from the Jandus Company. 

No proceedings in the nature of & test action or otherwise 
are at present pending against me; what the intentions of 
the Jandus Company may be in this respect, I neither know 
nor care. 

The Jandus action against Johnson and Phillips is in no 
sense parallel with their abortive action against me, for I 
never was, and never shall be a licensee of the Jandus 
Company.—Yours, &c., W. J. Davy. 

London, Aug. 15. 


LEGAL INTELLIGENCE. 


Workmen’s Compensation. 


At the Manchester County Court recently, before Judge Parry, a 
labourer named Statham applied for compensation, under the Workmen's 
Compensation Act, from Messrs. Galloways (Ltd.). It appeared that appli- 
cant was employed at the branch ironworks of Messrs. Galloway, at 
Ardwick. On Jan. 25 last he was at his work, which consisted in intro- 
ducing red-hot rods, or liners, into a machine by which they were made 
circular in shape. While so employed an apprentice named Kirk, under 
whose orders he was working, called to him to come and give him a pull.“ 
In order to get to Kirk the applicant passed near some cogwheels in motion, 
and his foot was crushed, and the injury he sustained would render him 
practically lame for life. The point for decision was whether, when the 
accident occurred applicant was acting within the scope of his employment. 
It appeared that applicant, who was a piece hand, had worked for respon- 
dents for six weeks, and his average earnings were 11s 7d. a week. Appli- 
cant admitted that he knew Kirk had no right to ask him to do what he did. 

Mr. COBBETT, for the employers, argued that an unauthorised person 
in the same employment could not, by giving an order, enlarge the scope 
of employment of the peraon to whom he gave such order. 

In giving judgment, Judge PARRY said that the question, when a 
superior workman gave an order which, in relation to their work, an 
inferior workman knew, or ought to know, he should not obey—it being 
x dpa the rules of the establishment —aud injury followed obedience to 

e order, was the inferior workman outside the Workmen's Compensation 
Act? The applicant worked with an apprentice, and was bound to obey 
the apprentice’s orders. Ina general way, if Kirk, the apprentice, said 
„Do this, the applicant was bound to doit. Не came to the conclusion, 
in fact, that, at the moment applicant was called and set out to obey the 
order, he had no idea what he was going to be asked to do, but that upon 
reaching the machinery and before he stepped over the low wall near the 
machine, he knew, or at least he ought to have known, that Kirk was 
meddling with machinery in motion, that Kirk ought not to have ordered 
him to give any assistance,and that he would ba justified in disobeying Kirk’s 
order. The man was not charged with serious and wilful misconduct, but 
it was said the accident did not arise out of and in the course of his employ- 
ment. Judge Parry then referred to various decisions, but did not think any 
of the judgments given really concluded the matter. He understood the 
Court of Appeal to have said that if a man who knew the scope of his own 
employment chose to step outside it he stepped at the same time outside 
the provisions of the Workmen's Compensation Act. But where he was 
ordered by a superior to do something out of the scope of his employment 
the case seemed to him (the Judge) different. Supposing applicant had 
refused, and had pointed to the notice which was posted up, Kirk would 
probably have told him that the notice only applied to cleaning machinery 
and not to putting a breakdown in order ; was he to argue the matter with 
Kirk? He thought not, and held that the accident агове “ іп the course 
of” his employment, and he thought also it arose “out of” his employ- 
ment, because all workmen were employed to obey orders and not to argue 
about them. That the legislature intended such a case as this to be 
within their scheme of insurance no one could doubt for a moment, and he 
thought it was still open to him to so interpret the Act as to carry out its 
intention. There would therefore be judgment for applicant for 123. а 
week during incapacity, and costs on scale B. 

It waa intimated that leave to appeal might be asked for. 


At the Leeds County Court recently Judge Greenhow sat as arbitrator 
under the Workmen’s Compensation Act in a claim made by the parents 
and relatives of a labourer named Briggs, aged 19, who was killed at the 
works of Messrs. Greenwood & Batley, Armley, near Leede. There were 
no disputed facts in the action, but a claim for three years’ wages at 
10s. per week (being one-half the weekly wage of the deceased) was con- 
tested on tlie ground that the parents and brother of the deceased were 
not dependent upon him or his earnings within the meaning of the act. 
Messrs. Greenwood & Batley paid into court £10, the funeral expenses, 
and held that that was the limit of their liability. Evidence having been 
phe the judge, lie held that the contention of the respondent firm 

been made out, and that his finding must be for respondents. The 
judge ordered the £10 paid into court to be handed to the applicant (the 
father of the deceased). No costs being asked for by the respondents, 
there was no order made, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— — 


Aberdeen. — In the financial estimate of the Watching and 
Lighting committee for the coming year the expenditure is put at 
£11,800, an increase of £1,955 over that of the previous year. The 
increase is due to the extension of electric lighting. 


Alleged Theft of Telephone Wire.—At the Birmingham Police 
Court on Friday Wm. Smith, marine store dealer, Camden-street, 
Birmingham, was charged with stealing and receiving some 
copper-bronze wire, the property of the National Telephone Co. 
During the last 18 months a number of the company's employs 
have been engaged in taking down many miles of overhead telephone 
wire in Birmingham, Aston, and Smail Heath, and it was alleged 
that the quantity named came wrongfully into the possession of the 
prisoner, who stated that he bought the wire. The case was 
adjourned until Wednesday, when Walter Fraser and Thomas Bishop 
were also charged with having stolen the wire, Mr. F. E. Smith, for 
the prosecution, said that it was not proposed to offer any evidence 
against Bishop, who was accordingly discharged. After hearing 
evidence, Smith was committed to the seesions, and also on a second 
charge of receiving a quantity of brass. Fraser was remanded. 


Ashton-under-Lyne.—Mr. Robert Hammond has been appointed 
consulting engineer to report upon the present. position of the elec- 
шо works Тһе maximum demand system of charging has been 
abandoned, and in future a uniform charge of 43d. per unit will be 
made for current for lighting. 


Aylesbury.—The District Council have petitionel the Local 
Government Board to allow local authorities to borrow money for 
electric lighting purposes for a longer period than 25 years, and to 
pone the repayment of the principal for three years after 

orrowing. 

Ayr.—Instead of erecting a separate generating station in connec- 
tion with the proposed electric tramway scheme, it has been decided 
to accept the Electric Lighting committee’s offer to supply current 
at 144. per unit for the first 200,000 units annually, and ld. per unit 
above that quantity, the Lighting committee to pay the tramway 
department compensation at the rate of 9d. per car mile for any 
stoppages arising from any failure or deficiency in the supply of 
current. The question of the appointment of the burgh electrical 
engineer (Mr. A. J. Fuller) to carry out the electrical part of the 
undertaking ia still under consideration, but the surveyor has been 
instructed to draw up a specification of the committee’s require- 
ments in regard to cars, and to invite tenders for 10 cars with com- 
plete electrical equipment. The car shed is to be erected at 
Bellesley Hill. 


Ballymena (Ireland).—The Council have received a proposal 
from Mr. C. C. McCarthy to erect electricity supply works in the 
district at an estimated cost of £6,000, and a special committee has 
been appointed to report upon the subject at the next meeting of 
the Council. 


Battle.—The Hastings Tramways Co. have decided to apply for 
a provisional order to supply electric current for public and private 
lighting in this district. 

Benwell.— Proposals have been made by the Newcastle Tramways 
committee to extend their electric tramway system into Benwell, but 
discussion on the subject has been postponed by the District Council. 


Beverley.—The Corporation have decided to apply foraprovisional 
electric lightiog order. 'This step has been taken on the advice of 
the consulting engineer (Mr. A. H. Gibbings). 


Bowness.—The Council have decided, by a majority of ona, 
to approve the modified electric tramway scheme recently submitted 
by the British Electric Traction Co. 


Bradford.—The Markets and Fairs committee are to consider the 
question of lighting the Kirkgate market electrically. 

The minutes of the Tramways committee presented at the Council 
meeting on Taesday contained a statement with regard to the letters 
of Messrs. Robert W. Blackwell & Co. (Ltd.), alleging an irregularity 
in connection with the acceptance of tenders for electric tramway 
equipment (see The Electrician for August 10, p. 613), and with regard 
to the inquiry which had been made, Ald. Jowett asked whether the 
tenders referred to by Messrs, Blackwell & Co. had been opened at 
the Town Hall or elsewhere. The Mayor said that in consequence 
of great pressure of work the chairman of the Tramways committee 
(Ald. Cowgill) was unable to attend at the Town Hall, and to save 
time the tendera were taken on to his office by the Deputy City 
Surveyor, in order that they might be opened and tabulated for the 
next meeting of the committee, Ald. Cowgill said that, so far as he 
was concerned, evervthing had been as straightforward as possible, 
and he believed the committee accepted that view. He could not 
say when the Westgate tramway service would be running, but he 
expected that it would be within three months. The Listerhills 
service was practically finished, and an application would shortly be 
made to the Local Government Board to send down an inspector. 
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An electric lighting installation is to be provided for the engineer- 
ing department of the Municipal Technical College at £594. 

Buenos Ayres.—The Review of the River Plate announces that 
La Capital Tramways Co. has acquired the New and the Grand 
National Tramways companies, and that both systems will be 
converted to electric traction. 


Burgess Hill.—O wing to the differences with the gas company it 
has been decided to establish electricity works. e principle of 
electric lighting has been approved by the Council, but whether the 
works beerected by the Council or acompany has not yet been decided. 


Cardiff —The Lighting and Electrical committee resumed the 
discussion on Friday last tding the differences which have arisen 
between members of the electrical staff. Mr. J. E. Teasdel, the 
deputy electrical engineer, whose name figured prominently in 
the discussion last week, had written explaining his position in the 
matter. There seems a disposition on the part of the Council to 
accept responaibility for their past action in connection with staff 
appointments at the electricity works. Further discussion on the 
subject has been adjourned. | 

A meeting of the Electrical committee was held last week for the 
purpose of considering tenders for steam pipes Only one tender 
was submitted, but Mr. Appelbee read letters from three firms which 
stated that the time allowed for preparing tenders was not sufficient, 
consequently it was decided to invite fresh tenders. The contract is 
advertised in another column. 


Carnarvon —The Council recently had under discussion two 
rival schemes—one by a London syndicate and the other by 
Messrs, Bennett & Ward Thomas, of Manchester—for the erection 
of electricity works and the construction of electric tramways in 
the district. It has been decided to entertain the proposa's of the 
London syndicate. 

Carnoustie.—-The Burgh Commissioners have resolved to oppose 
any application of a company for a provisional order, and information 
is being collected as to the advisability of establishing municipsl 
electricity works. 


Central London Railway and the Omnibus Companies.—In a 
communication to the Financial Times, a co ndent states that the 
Central London Company's receipts for the first week were £4,323.- 
obtained mainly at the expense of the omnibus proprietora, for 
the London General and London Road Car Companies between them 
showed a loss of £2,732, and no doubt the effect was similar with 
regard to the numerous small combinations of buses which run on 
this hitherto lucrative route. "The effect of the new competition on 
the existing underground lines was hardly appreciable —the District 
Company had a small decrease of £260, while the Metropolitan con- 
tinued its series of increases. At the meeting of the London General 
Omnibus Со. vesterday (Thursday) the Chairman took the matter 
lightly, and said that the effect of the new railway on them wa: 
not great and he anticipated that it would be only temporary. 


Chatteris (Cambs.).— In reply to a second communication from 
the North British Electric Supply Co. for support in their proposed 
application for a provisional order, the clerk has been instructed to 
inform the company that the Council favour the principle of electric 
lighting, and that they would be pleased to meet a representative 
of the company to discuss matters. 


Christchurch.— As the local gas company has declined to make а 
reduction in the price of gas, the Lighting committes have been 
instructed to approach the Bournemouth and District Electric 
Supply Co. in order to obtain estimates for electric lighting. 


Crieff (N.B.).— The Town Council have decided to apply fora 
55 order and to oppoee the application of the North British 
;lectricity Supply Co. , 
Dalry, N.B —The Council will oppose the application of the 
North British Electricity Supply Co. for a provisional order. 


Dublin.—4A supplemental loan of £10,400, to cover the cost of 
additional work in connection with the renewal of electric lighting 
cables, &c., is to be applied for. 


Electricity in Mining.—-At a meeting of the Mammoth-Collins 
Gold Mines, Ltd. (Arizona, U.S.A.) last week the chairman (Mr. T. A. 
Meates) said the company was using wood as fucl. The Government 
objected to wood being cut on their properties, and they must either 
face the neceasity of burning oil or resort, as he hoped they would, 
to electricity. Their estimates showed that if they adopted slectricity 
as motive power it would save at least half a dollar per ton on all the 
ore won from the mine. The cost of an installation was estimated at 
about $67,000. They aa to be in a position to put down the 
machinery by the end of the vear. They had acquired water rights ; 
and arrangements were well forward for installing the machinery by 
at latest the early part of next year. 


Electrical Power Scheme in Victoria.—A company is being 
promoted to acquire certain concessions to generate and supply 
electric current for lighting, power, and traction in Melbourne and 
neighbourhood. It is estimated that an initial capital expenditure 
of £2,000,000 will be necessary, and that ultimately about 


£7,000,000 will be required. Before operations can be commenced 
Parliamentary powers and the sanction of the various local authori- 
ties to the acheme must be obtained. The company's generating 
Station will be at Wyndham, 11 miles from Melbourne, on the 
shores of Port Phillip Bay, and mains are to be taken underneath 
the Yarra through a tunnel. It is also intended to construct 
1034 miles of electric tramway in the district not already provided 
with cable cars. | 


Friern Barnet ).— The District Council has decided not 
to join with the other North London local authorities in pro- 
moting a joint bill in Parliament embracing electricity, supply but 
will apply for a separate provisional electric lighting order for the 
district, 

Glasgow.—The annual report of the electricity department for 
the year ended May 31 gives the gross revenue as 259, 762 and 
the working expenditure (including depreciation) £38,181. The 
balance of £21,580 has been utilised as follows: Interest on 
loans (£15,256) and sinking fund (£6,285) The net balance 
of £39 has been placed to reserve. Owing to the large sums 
paid as interest on money borrowed for new works which 
are ав yet unproductive, it had not been found possible 
to write off as large an amount in respect of depreciation as in 
the previous year. The new power stations at Port Dundas and 
Pollokshaws are in an advanced state, and the report states that 
about 20 miles of new feeders and 20 miles of distributing mains 
have been laid during the year on the north side of the Clyde, and 
7 miles of feeders and 5 miles of distributing mains on the south side. 
The undertaking of the Kelvinside Electricity Co. passed into the 
hands ot the Corporation in August last, and the department were 
now installing new plant of about 1,000 H.P. to meet the rapidly- 
growing demand in the west end of the city. 

The Corporation unexhausted borrowing powers under 
their Gas acte, both tor electricity supply and of £306,565 and 
a bill is to ba promoted next session to increase these powers from 
£2,000,000 to £3,000,000. 

Glossop. —An agresment has been entered into with Edmundson’s 
Electricity Corporation, who have already taken a transfer of the 
electric lighting order, fur the transfer of the tramway order. The 
Council retain power to purchase the tramway undertaking at the 
end of seven years. The overhead trolley system is to be adopted. 
The line will be about 4 miles in length. 


Imports of Blectrical Goods into the United Kingdom.—The 
accounts relating to the trade and navigation of the United Kingdom 
show that the value of electrical goode and apparatus imported 
during July was £129,022, against £86,171 in the preceding month. 
The total for the ssven months ended July 31 was рз 19,275. 


Ironmongery and Hardware Trades Exhibition.— The frst 
annual exhibition of these trades is being held at the Agricultural 
Hall, London, N., from the 15th to the 25th inst. The exhibition 
is mainly devoted to the ironmongery, hardware and furniture trades 
and the number of clectrical exhibits is, consequently, limited. 
The General Electric Co. have, however, a well-fitted stall, and 
their exhibit includes electric belle, telephones, arc and incandescent 
lamps, electric light fittings, cooking apparatus, &. In addition, 
& portion of their space is fitted with the necessary plant to show the 
actual process of manufacturing the “Robertson” lamp. The Renew- 
able Electric Lamp Co. have also an excellent display of their lamps, 
and Messrs. N. Burt & Co., Coupier & Cie, and Escaré and 
Denelle (Ltd.)show a large assortment of Frenchand English bronzes, 
fittings, and art metal work. Messrs, Gent & Co., of Leicester, and 
James Hinks & Son also exhibit electric light fittings and sundries 
and the Meyra Electric Co. have their dry battery on view. “Mess. 
Crossley Bros, of Openshaw, also exhibit а 19 в.н.р. (type 5), 
and а 12 n. H. p., (type O. E.), gas engine, the latter being used for 
driving a dynamo for lighting their stand, and is especially suitable 
for electric lighting NOE They also show a 24 B. H.P. L.L. oil engine. 

Light Railway.—The Board of Trade have confirmed the Bourne 
Valley Light Railway Order. 

Luton —Тһе question of obtaining powers for the construction of 
tramways has been postponed for twelve months by the Town Council. 


Maidenhead.— An inquiry was held here last week into the 
application of tha Cuuncil to borrow £25,000 for electric lighting. 


Maldon and Coombe (Surrey)—Mr. F. J. Warden-Stevens 
attended a recent meeting of the Electric Lighting committee to give 
7 of the proposed electric lighting scheme. The surveyor 

as been instructed to supply information as to the number and 
preion of the lamps in the district in order to enable the syndicate 
or which Mr. Warden-Stevens is acting to submit estimates, 


Middlesbrough.—Electric current will be available early in 
October. | 

Molesey (Burrey).— The East and West Molesey District Council 
have received proposals from Callender's Cable Co. and Edmundson ? 
Electricity Corporation for the supply of electric current in the district 
Callender's Company are already erecting works in the neighbouring 
town of Surbiton. : : 
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Morecambe.—Plans and estimates are berig prepared by the 
engineer and manager of the electricity works (Mr. C. F. Parkinson) 
for the equipment of the lines of the Morecambe Tramways Co. on 
the overhead trolley system. 

Munich.—Electric traction on the overhead system is fast 
superseding the old horse-traction lines in this city. A uniform charge 
of 10pf. is made for a journey of any length where no change of cars is 
involved. The introduction of electric traction on two lines has led 
to a large increase in car-mileage and traffic, as shown by the 
following figures :— 


Line A. Line B. 
Car-kilometres. Passengers. Car-kilometres. Passengers. 
1891-95 ...... 822,124 ...... 1,190,807 ...... 542,071 ...... 1,098,165 
1895-96 ...... 401,250* ...... ‚940,962 ...... 400,299t 1,853, 
1896-97 ...... 409,021 ...... 2,009,674 ...... 569,549 ...... 2,368 686 
1897-98 ...... 431,796 ...... 2,126,216 ...... 672,746 ...... 2,791,041 


* Electric traction introduced July 1, 1895. . 25, . 
The gas, electric light, water and tramway systems are in the hands 
of the municipality. At Höllriegelsgereut, on the river Isar, a few 
miles above Munich, electric supply works, with four turbines, develop 
2,000 H.P., provision being e for a further 4,000 н р. The creation 
of these works has called into being an entirely new industrial 
district, which is supplied with electric light and power. First 
Sendling was served, and now 21 other localities near Munich benefit 
by these works. The experiment of the Isar works has proved a 
great success, as there are now 90 undertakings, including 25 farms, 
supplied with light and power. In all there are 151 electric motors 
aggregating 1,062 H. P., and 21 motors of a total of 267 B.P. in course 
of erection, besides 13,500 incandescent lamps and 329 arcs for 
lighting. 86 miles of cables are laid. 

Municipal Telephony.—The Glasgow Corporation has, it is 
announced, already obtained over 2,800 subscribers to their proposed 
municipal telephone exchange. The subscription is £5. 5%. per 
annum for an unlimited service. 

The General Purposes committee recommend the Huddersfield 
Corporation to borrow £30,342 for establishing a municipal telephone 
exchange. 

New Storage Battery Company.—4A company, entitled the 
Akkumulatorenwerke Progress (Gesellschaft m. b. H.) with a capital 
of 300,000 marks, has been formed at Berlin for the purpose of 
manufacturing and exploiting the Pallavicini accumulator. 

Paris Exhibition.—The royal commission has instituted a com- 
mercial information office, open daily from 10 a. ni. to 5 p.m., for the 
use, without charge, of British exhibitors, visitors and members of 
congresses, A spacious office on the Quai d'Orsay is at the disposal 
of English members a*tending congresses. A writing room is pro- 
vided for members of congresses, and information on trade matters 
will be given. A comprehensive set of customs tariffs, information 
as to transport by land and sea, books of reference, directories, &c , 
are available. During the congress letters and telegrams can be 
addressed to members as follows : Telegrams, “care of ‘Britpav,’ 
Paris“; letters, саге of Commercial Information Office, British 
Royal Pavilion, Quai d’Orsay.” 

Messrs. Henry Gaze & Sons, tourist agents, under whose auspices 
the Society of Chemical Industry, the Iron and Steel Institute, and 
other societies are visiting Paris, will answer inquiries of visitors 
contemplating a visit to the show. Inquiries should be addressed 
to Meesrs, Gaze at 142, Strand, London, W.C. | 


Perth.—Negotiations are proceeding between the Police Commis- 
sioners and the Caledonian Kailway Co. as to the supply of electric 
current for lighting the company's railway station. 


Plymouth It is expected that the Compton tramway route will 
be electrically equipped and ready for opening by the end of the 
current financial year (March, 1901). é existing car shed at 
Prince Rock is to be extended to provide accommodation for 
28 electric cars for working the Prince Rock, Compton, Hyde Park, 
Beaumont-road, and (if neceseary) the Union-street routes. 


Private Bill Legislation, 1900 —Daring the past session 272 
private or local bills were submitted to Parliament, and of these 231 
were passed and received Royal assent. Among the rejected measures 
were the County of London and Brush Provincial Electric Lighting, 
the Manchester and Liverpool Electric Express Railway, the 
Shannon Water Power, the Dublin Electric Lighting, the Tyneside 
Electric Power and the Glasgow and District Tramways bills, 


Provisional Order Transfer.—It is pronose to transfer the 
Borough of Harwich Electric Lighting Order (1892) to the Harwich 
Electric Lighting and Tramways Co. (Ltd.). The Corporation 
reserves power to acquire the undertaking at any time within 
20 years on certain conditions, and the consideration for the transfer 
is payment of £300 and costs to the Corporation. 


Railway and Tramway Competition.— At the meeting of the 
Great Northern Railway Co, last week the chairman (the Right Hon. 
W. L. Jackson, М.Р) said there was a decrease in the Yorkshire 
district of more than 200,000 passengers, and inquiry showed that 
the loss was due to the opening of electric кча in competition 
with the railway at Bradford, Halifax, Homefield, and Queensborough. 


Royal Assents. om assent has been given to the Tramways 
(Ireland) Act and the Manchester Corporation Tramways Act. 

Ryde.—An inquiry was held here lest week into the application 
of the District Council to borrow £30,000 for electric lighting pur- 
poses Mr. C. C. Hutchinson appeared in support of the appli- 
cation, He said that up to July, 1896, seven companies had 
attempted to obtain a provisional order, and afterwards the Ryde 
Electric Light Co.’s application was rejected by the Board of 
Trade owing to the opposition of the Corporation. In 1898 
the Corporation themselves applied for and obtained an order 
from which the usual transfer clause was, however, excluded. 
Evidence having been given by the town clerk (Mr. C. G. Vincent) 
and the chairman of the Electric Lighting committee (Mr. J. I. 
Barton) technical details were given by Mr. E. Manville 
(Messrs. Kincaid, Waller and Manville), who had no doubt as to 
the financial success of the Corporation scheme. He thought it 
would be a much more expensive process to purchase the works 
from a company. What a company distributed in dividends was 
devoted by a corporation to the relief of rates. The site pro- 
posed for the generating station was in a good place for getting, 
coal. The result of the circular sent to ratepayera us to the, 
demand for current was, in his opinion, very satiefactory. He 
had never had any doubt abont the scheme paying in Ryde. 
Mr. F. W. Randall stated that 973 persons, representing a rateable 
value of £11,141. 103. (more than half of the total), petitioned 
against the scheme. His association did not object to electric light- - 
ing, but they did not wish the Council to take up what they con- 
sidered a more or less speculative concern, the initial expenditure 
in connection with which ought, they thought, to be borne by a 
company. Mr. Hutchinson, in reply, characterised the opposition 
as instigated by those wishing to see a company in Ryde. The 
Board of Trade granted the order without a transfer clause evidently 
intending that the Corporation should not be able to depute their 
powers. 

Rhyl.— Permission to borrow £15,250 for electric lighting, and 
£6,750 for refuse destructor works, has been obtained by the Council. 


Salford.—Thirty-four applications were received for the position 
of borough electrical engineer, and from these the Electric Light 
committee selected five, viz.:—Mr. Neville Appelbee (Cardiff), 
Mr. H. Parker (Wolverhampton), Mr. S. J. Watson (Bury, Lancs.), 
Mr, A. A. Day (Manchester), and Mr. J. Moss (Eccles). It has been 
decided to recommend the appointment of Mr. Appelbee. 


Scarborough.—4A. deputation, consisting of Ald. N. Smith, the 
Mayor (Councillor Darley), and the ex-mayor 3 Pirie), has 
been appointed to meet the directors of the Scarborough Electric 
Supply Co. (Ltd.) to discuss the question of the purchase of the 
company's undertaking. ' 

Ship Lighting. — The New Royal Indian marine steamer 
„Hardinge has been provided with a complete electric lighting 
installation. In addition to the lighting, electric bells and telephones, 
electrically-propelled fans are employed for ventilating. 


Smethwick.—A committee has been appointed to report upon 
the question of erecting electricity supply works and of constructing 
electric tramways in this district. 

South Africa Telegraphs.—In the Cape Colony Budget for 
1900-1901 the allowance for the maintenance of telegraphs is put 
at £14,500. This is an increase of £10,000 over the previous year, 
and includes a portion of the cost of repairs to wires destroyed 
during the war. 

Southport. —Sanction is sought for a loan of £1,900 for lighting 
London, Chapel, and Eastbank-streets by arc lamps. 

Stretford.— The Council have come to an arrangement with the 
Manchester Corporation with regard to the constrnction and working 
of electric tramways in the district. The lease of the existing and 
authorised tramways is to be for 21 years, the cost of buying out the 
Carriage Company, together with the cost of reconstruction, to be 
repaid to the Siretford Council by the Manchester Corporation during 
the period of the lease, the Corporation, in respect of electrical equip- 
ment, to pay 6 per cent. per annum on the capital outlay, the Cor- 
poration to pay all rates and maintain the tramways and electrical 
equipment, any dispute to be decided by the Board of 'Trade. 


Sudbury.—The Town Council have committed themselves to an 
electric lighting scheme, and application is to be made to the Local 
Government Board for borrowing powera. The Council recently 
sent out 1,200 circulars to ratepayers on the electric lighting question, 
but only 255 replies were received. Of these 186 (representing an 
equivalent of about 4,000 8 c.p. lamps) were in favour of the work 
being carried out by the Council, 20 were neutral, and 49 against. 

The Journal. — Part No. 146 of the Journal of the Institution 
of Electrical Engineers is now ready. The list of contents is given 
in an advertisement. 

Water-power Utilisation in Bohemia.—Electricity works are 
to be erected in Thurmitz, North Bohemia, by Messrs, B. Egger & 


Co., Vienna. Water-power will be utilised in the generation 


of current. 
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Wellingborough.—A рун electric lighting order is to be 
applied for by the Counci | 

‘Weston-super-Mare.—Contracts for plant, &c., have been placed 
by the Weston-super-Mare and District Electric Light Co., and the 
work of laying mains is being proceeded with. 

Worsley.—Application is to be made for a provisional electric 

lighting order, and inquiries are being made as to the advisability of 
also applying for powers to construct electric tramways. 


Yeadon.—The Town Council had a conference with their 
consulting engineer (Mr. W. C. C. Hawtayne) on Tuesday, in regard 
to the electric lighting question, and eventually it was decided to 
take a plebiscite of householders in the compulsory area to ascertain 
the number of lights likely to be taken up and the whole subject will 
shortly be discussed at a ratepayers’ meeting. Electric current would 
be supplied at 5d. per unit. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


s‘reet, London 
READY. 

(Price 12r. 6d., by post, 18s. 3d.; Colonies, 14s.; abroad, 14s. 6d. (United 
States, 158.) 


“Те Electrician " Electrical Trades’ Directory and Hand- 
book for 1900.—In addition to the well-known features of this 
Directory and Handbook (all of which have been carefully revised 
and brought quite up to date) & large addition has been made to the 
Handbook Division, including a Digest of the Law of the Telegraph 
&nd Telephone, for the use of municipalities and companies contem- 
panog applying to the Postmaster-General for a Telephone Licence. 

his section of the book now includes the new model form of Licence 
issued by the Postmaster-General, the Telegraph Acts and Orders 
by Parliament in 1899, and other information in connection 
with this the latest development of electrical enterprise. The huge 
sheet tables of Electric Light and Power and Electric Railway 
and Tramway undertakings of the United Kingdom have been 
made quite complete. These sheets form a most complete record 
of electrical engineering progress in connection with electricity 
supply and power and traction applications The Directory 
Division has been carefully extended and corrected, and is 
the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is the most complete and correct book of its kind 
ever published in any language. 


“THE ELECTRICIAN" READING САЗЕ. — То hold four numbers of the 
journal. Strongly bound, 1s. net; post free, 1s. 4d 


„ LOCALISATION OF FAULTS IN ErROTRIO Ілант Marws."—By Е. С. 
Raphael. Price 5s., post free. The book deals with the important subject 
of localising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


* WIRELESS TELEGRAPHY : SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEcTRIO Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations, bringin 
this latest application of electrical science quite up to date. New an 
Enlarged Edition, 5s. nett. Now ready. 


„TRR CENTENARY OF THE ELEOTRIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. 8d.; strong cloth, 
s. 6d., post free. 

% MOTIVE POWER AND GEARING FOB ELECTRICAL MACHINERY.”—B 
E. Tremlett Carter, C.E., M.LE.E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated borer plants, but also fcr public electric lighting aud power 
stations. The various forms of ets in the power station and for electrio 
motors are also dealt with ; and the book contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 

„% ELROTRIO LAMPS AND ErEcTRIO LicHTING," by Prof. J. A. Fleming, 
M.A., D.Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, tc. New and Cheaper Edition, 68., post free, 

„THE STUDENTS’ GUIDE TO SUBMARINE CABLE TEsTING."—A new 
edition of this bvok, by Messrs. H. K. C. Fisher and J. O. H. Darby, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as 
& guide to operators already in the (еш service, and to those who 
desire to enter that service. The great cable companies now insist that 
their operators and probationers shall certain examinations in elec- 
tricalsubjects. 'The book is very fully illustrated. 


“ ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free. 


„THE INCANDESCENT LAMP AND ITS MANUFAOCTURE.”—By Gilbert S. 
Ram. Price 7s. 6d., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 

‘ THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
by Franois Jehl. 10s. 6d., ү free. This is a practical handbook, giving 
a complete description of the art of making carbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plens of a model factory. 


* MaaNETIO INDUCTION IN IRON AND OTHER Metats.”—By Prof. J. А. 
Ewing. Price 10s. 6d. net. New Edition (Third) now ready. 

* ELkcTRIO Motive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to mini 
and general power transmission purposes, in which the author has 
much experience. Price 10s. 6d., post free; abroad, 11s. 

% ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS."—By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the stand boule of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in genera’. 
my 8vo, fully illustrated. 10s. 6d., poet free. 


‘*SUBMARINE CABLE-LAYING AND REPAIRING. - By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 

THE ART OF ELECTROLYTIO SEPARATION OF MeTats.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


* ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., IM êd. 
Vol. II., 12s. 6d. 

*" DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Prospectus on application. This is 
a complete treatise on the theory and construction of drum иш, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

„THE ALTERNATE CURRENT TRANSFORMER."—By Prof. J. A. Fleming, 
v D.Sc., F.R.S. Vol I.—New Edition, Price 12s. Gd., post free, 


Vol. IL, price 12s. 6d., post free, is also ready. 
‘ LABORATORY NOTES AND Forms.”—We have ready а set of 4 
Elementary and Advanced Exercises for use with Electrical Engi- 


neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstrators, and Students. 
The object of the series is the saving of the time of the Teacher 
and bis Assistants, and to serve as a record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 36. pet 
dozen net ; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price бз. 6d. net. The comp'ete 
set of Twenty Elementary and Twenty Advanced Exercises are pnce 
10s. 6d. net; or in handy portfolio, price 12s. net ; or bound in strong 


cloth rice 128. 6d. net. Strong portfolios can be had, price 1s. each 
NOW DY.—The cheaper edition of Dr. J. A. Fleming's “ Elec 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 


for the use of students and teachers at the Polytechnics and other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms 
which differ only from the higher-priced set in being printed on smaller and 


cheaper paper, and with less зразе for tabulated records, are issued at half 
the price of the original set. 

“Tue POTENTIOMETER AND rts ÁDJUNCTS": A Universal System of 
ее Measurement. —By W. C. Fisher, Fully illustrated. б, 
poet free. 


“Tae STEAM ENGINE INDICATOR AND INDICATOR DrAGRANMS."—Edited 
and ei by W. Worby Beaumont. Price 38. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 

u THe ELECTRICIAN" PniwERS.—In Two Volumes Vol. I., Theory 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free; cloth, 
2s. 9d. Single Primers, 3d. each, post free. 


4% ELECTRICAL ENGINRERING FORMULAE," a pocket book, by Messrs. W. 
Geipel and H. M. Kilgour; price 78. 64. ; by post, 7s. 9d. ; abroad, & 
New Edition nearly ready. 

% BIBLIOGRAPHY OF X-Ray LITERATURE AND Resgarcn.”—A valuable 
compilation. Being an attempt to classify the data relating to X-Rsy 
work. This work contains a quantity of general as well as special informs- 
tion bearing upon the whole subject of electrical discharge 
Edited by C. E. 3. Phillipe. Price 5s., post free. 

“Tae MANUFACTURE or ELEoTRIO Ілопт Carsons.”— A Practisl 
Guide to the establishment of a Carbon ела. Fully illustrated, 
price 1s 6d.; post free, 18. 9d. Іп this work the author gives useful hint 
as to the manufacture of electric light carbons, including the preparation 
of material, firing, saturating, and coring, together with a description and 
estimate of ocet of the plant required. 

“ARMATURE WINDING OF ELECTRIC MAcHINES.”—By Н. F. Parsbal 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edis 
and General Electric Companies of America, and is intended to serve аз + 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 303. post free. 

* TEMPERATURE COEFFICIENTS OF ‘ CONDUCTIVITY’ COPPER.” Compiled by 
Messrs. Clark, Forde and Taylor, consulting engineers. Strongly boun 
in cloth, 28. 6d. net. Also a Sheet Table of Log. Reciprocals of Coefficients 
for oppor Resistances at different temperatures from 82'F. to ГҮР. 
Printed on strong cardboard, 6d. net. 


IN THE PRESS. 


“Тнк Evecrric Arc.”—By Mrs. Ayrton. 
„ BATTERIES, THEIR DESIGN AND MANUFACTURE. ”—By E. J. 
e. 
“ PRIMARY BATTERIES; THEIR CoxsrRUCTION AND Usk. By W. Re 
ooper. 
“ PRAcTICAL TELEPHONY.”—By Dane Sinclair and Е. C. Raphael. 


«Tug ELECTRICIAN! WIREMAN’s POCKET-BOOK."—Edited by F 
Raphael. Nearly ready. ; 
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TRADE NOTES AND NOTICES, 


—— 


[Notices for insertion under the above heading must reach the Office no 
later than first post Thursday 5 New Catalogues, Price Lasts 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Aberdeen Town Council invite offers for 35 tons steel tie-bara for 
tramway rails ; also 20 tons lin. diameter fish-bolts and nuts, as per 
шо &c., which may be obtained from the engineer 
(Mr. Wm. Dyack). Tenders must be lodged at the burgh surveyor's 
office, Town House, Aberdeen, by noon of 24th inst. An advertise- 
ment contains further particulars. | 

Aberdeen Town Council also invite tenders for 650 tons of 
Steel girder straight-track tramway rails, 150 tons steel girder 
enrve track rails, and 60 tons fish plates. Specifications may be 
obtained from the engineer (Mr. William Dyack), Town House, 
Aberdeen. An advertisement contains further particulars, and 
tenders must be lodged at the borough surveyor's office by noon of 
Friday, 24th inst. 

Aberdeen Electric Lighting committee invite tendera for 12 months 
supply of paper or fibre insulated lead-covered feeder, distributing 
and service cables, electricity meters and house main fuse boxes. 
Specification may be obtained from the city electrical engineer (Mr. J. 
Alex. Bell) Cotton-street, Aberdeen, and tenders must be in by 
28th inst. An advertisement contains further particulars. 

Aberdeen Tramways committee also invite tenders for the supply 
of steel poles, bases, and brackets for extensions of their overhead 
system of tramwaya. Tenders by noon 25th inst. 

Southampton Guardians invite tenders for the erection and 
completion of electrical plant, and an installation for the lighting 
of the new workhouse infirmary at Shirley Warren, in accordance 
with the plans of the consulting engineer (Mr. J. G. W. Aldridge), 
9, Victoria-street, Westminster, S.W. Plans, &c., may be inspected 
at the offices of either the electrical engineer or the architects 
(Mesars. W. H. Mitchell, Son, & Goddard), 9, Portland-street, 
Southampton. An advertisement contains further particulars, and 
tenders must be delivered at the offices of the clerk (Mr. David P. 
rary St. Mary-street, Southampton, by noon of Tuesday, 

ept. 11. 


Whitby District Council invite tenders for the supply and erection 
of electricity generating plant, some particulars of which are set out 
im an advertisement. Specification may be obtained at the offices 
of the consulting engineers (Messrs. Preece and Cardew), 13, Queen 
Anne’s-gate, Westminster. Tenders, addressed to the clerk (Mr. 
Wm. Seaton Gray), Council's offices, Whitby, must be in before noon 
of Sept. 3. 

Hackney (London) Electric Lighting committee invite tenders for 
condensing plant, cooling apparatus, pipework and valves, feed 
pumps, switchboard and boosters, arc lamps, metera, travellin 
crane, and workshop equipment. Specification, &c., may be obtained 
at the offices of the consulting engineer (Mr. Robert Hammond), 
64, Victoria-street, Westininster, S.W., after 22nd inst , and tenders, 
addessed to the vestry clerk (Mr. George (irocott) Town Hall, 
Hackney, must be in by 4 p.m. of Sept. 12. Further particulars are 
given in an advertisement. 


Newcastle-upon-Tyne New Tramways committee invite tenders for 
conduits and holes for poles. An advertisement contains further 
articulars, and specifications may be obtained after 17th inst. from 
the consulting engineer, Mr. Charles Hopkinson (Messra, Hopkinsons 
and Talbot), 26, Victoria-street, London, S.W., and 29, Princess- 
street, Manchester. Tendera (addressed to committee) must be 
delivered at the office of the town clerk (Mr. Hill Motum) by noon 
of 31st inst. 

Newcastle-on-Tyne Corporation invite tenders for constructing 
about 5 miles of double-track tramway. Tenders to New Tramways 
committee by 22nd inst. 

Shipley (Yorks.) District Council invite tenders for steam and 
exhaust pipes, storage battery, switchboard and connections, and 
cables. An advertisement contains additional particulars, and speci- 
fications may be viewed (but not obtained) at the oflices of the 
consulting engineer (Mr. Robt. C. Quin), Electricity Works, Black- 

ol Tenders must be addreased to the clerk (Мт, Jno. Rhodes), 
апа be in by 27th inst. 7 


Cardiff Corporation invite tenders fcr the supply, delivery and 
fixing of sundry pipes, feed water heater, &c., at the Corporation 
electricity works. An advertisement gives further particulare, and 
tenders must be delivered at the offices of the town clerk (Mr. J. L. 
Wheatlev), Town Hall, Cardiff, before Fridav, 31st inst. 


Nelson Corporation invite tenders for a 200kw. steam dynamo. 
Specifica tions, &c., may be obtained from the engineer (Mr. A. Allen), 
Gas Works, Nelson, and tenders must be sent to the town clerk 
(Mr. R. M. Prescott, Town Hall Nelson, by Sept. 8. Further 
particulars are set out in an advertisement. | 


Ilford District Council invite offers from firms willing to take up 
“free” wiring in their district. An advertisement contains some 
further particulara, and applications, addressed to the clerk to the 
Council (Mr. John W. Benton), must be delivered before noon of 
29th inst. 

Hanley Electric Lighting committee invite tenders for two Lan- 
cashire boilers and fittings; water-tank, girders, and pumps; fuel 
economiser, with engine or motor; smoke chimney, exhaust fan, 
with engine, &c; feed water heater, forced draught fittings, fire 
bars or other appliances to boiler furnaces, and coal conveyor and 
bunkers. Tenders to borough engineer and surveyor before 25th inst. 


Central Electric Supply Co. invite tenders for dry back marine 
boilera with mountings, feed and drain pipes, &c. (or, alternatively, 
water-tube boilers). Tenders to general manager (Mr. F. J. Walker), 
19, Carnaby-street, London W., by 10 a.m. Aug. 20. 

Manchester Electricity committee invite tenders for work and 
materials required in the erection of the electricity generating 
station at Bloom steel Tendera to chairman of committee by 
21st inst. 

Manchester Tramways committee invite tenders for cast-iron bases 
fortramway poles Specification can be obtained from the general 
manager (Mr. J. M. McElroy), and tenders, addressed to chairman of 
committee, must be in by 25th inst. 

Bristol Electrical committee invite tenders for foundations, &c , at 
their new Avonbank electricity works. "Tenders to secretary, 
Temple Bock, Bristol, by Sept. 4. 

Salford Corporation invite tenders for the supply and erection of 
lighting switchboard, traction switchboard, and balancing trans- 
former. Tenders to town clerk by Sept. 3. 


London County Council Asylums committee invite tenders for 
boilers, engines, dynamos, &c., at Horton Estate, Epsom, Surrey. 
Tenders to committee, 6, Waterloo-place, S.W., by 10 а m. of Sept. 22. 


Portsmouth Corporation invite tenders for plaut and apparatus for 
the equipment of their proposed tramway power station. "Tenders to 
town clerk by 10 am. of Sept. 4. 


Fulham (London) Vestry invite tenders for wiring the Town Hall. 
Tenders to clerk, Town Hall, Walham Green, London, S.W., by 
4 p.m., 24th inst. 

Worthing Corporation invite tenders for the supply and erection 
of electricity generating plant. Tenders to town clerk’s office by 
noon of Sept. 3. 

Plumstead оо) Vestry invite tenders for electricity generating 
laut. Tenders to Vestry Clerk, Vestry Hall, Maxey-road, 
lumstead, S.E., by Sept. 19. 

Glasgow Corporation invite tendera for the reconstruction of 

tramways, and the construction of new tramways. Tenders to town 
clerk by 24th inst. 


Newport (Mon.) Guardians require tenders for the electric lighting 
of their new workhouse, Stow Hill. Tendera to clerk by 22nd inst. 

Luton Town Council require tenders for watt and demand meters. 
Tenders to town clerk by Sept. 14. 

Dorking District Council invite offers for leasing their provisional 
order. Tenders to clerk by 30th inst. | 

Stockport Tramways committee invite tenders for 20 double-deck 
tramcars with electrical equipment. Tenders to clerk by 31st inst. 

Worksop Council invite tenders for the erection of electricity 
station buildings. "Tenders by noon 27th inst. 

Rochdale General Purposes committee invite tenders for wiring 
Town Hall, Tenders by 22nd inst. 

Tenders are invited for the public lighting of Limavady (Ireland) 
from Sept. 1 to April 15. Tenders to clerk by 18th inst. 


Tenders are invited until 30th inst. by Dusseldorf Municipal Council 
for two 4-ton and two 3-ton overhead electric travelling cranes. 
Tenders to Die Oberbiirgermeister, Stadtbauamt III., Dusseldorf. 


The French Post and Telegraph authorities invite tenders until 
23rd inst. for 430 tons of bronze or copper wire. Particulars from and 
tenders to le Sous-Secretariat d'Etat des Postes et des Telegtaphes, 
103, Rue de Grenelle, Paris. i 


The Roumanian Post and Telegraph authorities, Bucharest, invite 
tenders until 24th inst. for 40 tons of galvanised iron wire. 


TENDERS RECEIVED AND ACOEPTED. 


Blackpool Corporation have accepted the following tenders for the 
supply of apparatus for the equipment of the Marton electric tram- 
way :— 

Leeds Steel Works, rails. 
Askbam Bros. and Wilson, points and crossings. 
Leonard Cooper, patent jointing materials. 
Lowdon Bros., trolley poles, storage battery, boosters and switchboard. 
St. Helens Cable Co., cables and trolley wire. 
The total amouut of the tenders is about £27,000. 


Larne District Council have entered into an agreement with the 
Larne Electric Light Works (Ltd.) for the lighting of the town for 
three years from the Ist inst, 
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Portsmouth Corporation have decided to purchase a new Parsons 
500kw. turbo-alternator at £5,360, to meet the winter load of 1901. 


The tender of Messrs. Shalders and Davis has been accepted by 
the Southampton Council for the electricity generating plant, wiring, 
&c., for the electric lighting of Brookwood Asylum at £5,600. 


Sheffield Corporation have accepted the tender of the Electric 
Construction Co. for the supply of transformers for twelve months 
at schedule rates. 


We learn that no tenders were received by the Barnes District 
Council for the wiring of premises in the district on the easy payment 
system. 


APPOINTMENTS VACANT AND FILLED. 


A demonstrator is required to take charge of the laboratory classes 
in elementary electrical engineering and physical laboratory work, 
&c., at the City and Guilds Technical College, Leonard-street, 
London, EC. Applications to Prof. Silvanus P. Thompson. 


The tramways department of the Glasgow Corporation require a 
first-class mechanical engineer to take charge of the steam plant and 
general oversight of the tramways power station. Salary £250 per 
annum. An advertisement gives further particulars, and applica- 
tions have to be sent to Mr. John Young, general manager, 
88, Renfield-street, Glasgow, by Aug. 20. 

Hull Electric Lighting committee have vacancies for two electrical 
improvers. Applications to the Chairman of committee, Town Hall, 
Hull, by noon of 23rd inst. Mr. A. S. Barnard is city electrical 
engineer. See advertisement. 

A meter reader is required at Sunderland electricity works. 
Applications to borough electrical engineer, Mr. J. F. C. Snell See 
advertisement. 

An assistant is required in the distributing engineers department 
of the Charing Cross and Strand Electricity Supply Corporation 
(Ltd.). See advertisement. 

A demonstrator and assistant lecturer in physics is required at the 
University College, Sheffield. Applications by 25th inst. 


Mr. R. W. Liddell, Leith, has been appointed chief clerk at the 
Fulham (London) electricity works at £140 per annum. 


BUSINBSS NOTICES. 

Mr. A. R. Bennett, consulting telephone engineer, has removed 
from 44, Manor Park, Harlesden, London, N.W., and until further 
notice his address will be 55, West Regent-atreet, Glasgow. 

Messrs. W. A. Shaw and E. A. Shaw (trading as William A. Shaw & 
Co.), electrical engineers, Warren-street, Stockport, have dissolved 
partnership. Debts by Mr. W. A. Shaw. 

The Renewable Electric Light Co. (Ltd.), Brunswick-place, City- 
road, London, N., announce that the equipment of their factory, and 
the preparations for the supply of renewable lamps of from 8 c.p. to 
50 c.p. are now completed, and they are in a position to supply 
lamps in large quantities. | 

Though Mr. W. H. Chantrey (Messra. Blakemore, Chautrey & Co.), 
57, Moorgate-street, E.O., was recently appointed receiver and 
manager of the British Blahnik Arc Light Co. (Ltd.) we are informed 
that the works are being continued as hitherto. 


BANERUPTOIBS, LIQUIDATIONS, &c. 


A meeting of W. C. Bersey & Co. (Ltd.) will be held at 33, North- 
street, Manchester-square, London, W., on Sept. 17,to receive an 
account of the winding-up. 


Meetings of creditors and contributories of the Gutta Percha 
Corporation (Ltd.) will be held o» 24th inst, at 33, Carey-street, 
London, W.C., at 11 o'clock and 12 o'clock respectively. 

The Sussmann Electric Miners’ Lamp Co. (Ltd.) isto be wound up 
voluntarily for reconstruction purposes, and Mr. R. Warner has been 
appointed liquidator with authority to consentto the registration of 
а new company with the old name. 


A meeting will be held at 17, Grey-street, Newcastle-on-Tyne, on 
Sept. 17, to receive an account of the winding-up of the Dargue 
Acetylene Gas and Electrical Co. (Ltd.). 

In the bankruptcy of W. A. Charles and J. S. Blackwell (trading 
as the Central Electrical and Engineering Co.), 74 and 111, Church- 

te, Leicester, and 22, Kennington-road, London, S.E., the trustee 

as been released. 


Following are the principal creditors in the bankruptcy of Leonard 
Francis, electrical engineer, 13, Corporation-road, Southwold :— 
Beanland, Perkin & Со... £89 9 10 | General Electric Co. .. £15 0 0 
А. С. Wells & Co... mI 73 0 0 T) е 
United Asbestos Со. ... 28 2 10 
The liabilities are £275. 138. 7d., and assets £167, 9a 


Young and Marten 


Plant for Sale.—Messrs. Wheatley Kirk, Price & Co. announce in 
an advertisement the sale by Dole auction, at Ormonde Works, 
Hornchurch-road, Romford, x, on Tuesday and Wednesday 28th 


and 29th inst, of a sarge quantity of high-class engineering plant, 
machinery, shafting, loose tools and utensils, accessories, & 
Catalogues may be obtained of the liquidator, Mr. Wm. Hutton, 
39, Benuett's-hill, Birmingham; of Messrs. Hargreaves & Heaton, 
solicitors, Waterloo-street, Birmingham; or of the auctioneer, 
49, Queen Victoria-street, London, E.C., and Albert Chambers, 
Albert-square, Manchester. The sale commences each morning 
at 11 am. 

The Derby Corporation have two 60kw. sets, an exciter set and 
an exciter for sale. An advertisement contains additional particu- 
lara, and further information can be had from the borough electrical 
engineer (Mr. T. P. Wilmshurst) Electric Light Station, Sowter- 
road, m 

Messrs. Claridge, Son and Rennie, engineering, metal and allied 
trades auctioneers and valuera, 5, Waterloo-street, Birmingham, have 
been instructed by Thomas Smith’s Stampiug Works to sell by 
auction, at 176, Aston Brook-street, Aston, Birmingham, on Thurs- 
day, 23rd inst, at 11 o'clock, a quantity of electrical plant and 
machinery, including 27 electric motors, some cable, switchboaris, 
voltmeters, raw-hide pinions, stamping and engineering plant, a 
32 H.P. Robey steam engine, Lancashire boiler and boiler tank, pump, 
engineers’ tools,&c. Further particulars are given in an advertisement 

Works for Sale.— Freehold works, suitable for electrical engineer- 
ing, motor car works, &c., are advertised in another column. 
Particulars from Mr. Goddard, auctioneer, Wolverhampton. 


Patent Amendment.—Notice is given in an advertisement thst 
Mr. H.C. Woltereck, 25, Whiteley-street, New York, U.S.A. (at present 
of 82, Victoria-street, London, S.W.), has applied for leave to amend 
specification of letters patent No. 2,383 of 1899 for “ Improvements 
in the Manufacture of Pigments.” Notice of opposition must be given 
by Sept. 1. 

Ohapman Voltage Regulator.— Messrs. Geipel and Lange 
inform us that they have been appointed sole agents in this country 
for the Chapman voltage regulator, which has been used here 
for keeping the voltage constant under the conditions met with in 
motor installations. 

Engineers’ Supplies.— Messrs. Poth, Hille & Co, of Leadenhall- 
street, E.C., forward particulars and prices of ©“ Empress" slí- 
vulcanieing jointing, steam packings, belting, engineers’ stores, &c. 

* Past-Grip” Vices.—We have received from Messrs. George 
Harrison & Co., Ure Bank еи Works, Ripon, а new catalogue 
of improved “ fast-grip” parallel vices, for which great holding 
гона and quickness in opening and closing are claimed to be com- 

ined. ‘These vices are now manufactured in batches to standard 
gauges. The illustrations accompanying the catalogue show the 
method of construction and the means adopted to secure the bext 
results with a minimum of skilled labour. 


General Electric Apparatus and Material—'We referred in 
our issue of July 27 to the sections of the General Electric Com- 
pany's complete catalogue describing multipolar motors and lift 
controllers and motor driven starters for presses, lathes, (0014 & 
We should have mentioned that copies of these two inserts for the 
main catalogue can be obtained by consulting engineers and contra: 
tors free on application pending the issue of a new edition of the 
complete catalogue now in preparation. A new catalogue of wires 
and cables, conduits, cases, and wiring eundries has just been issued. 
Copies of this well-arranged list will ^ forwarded to the trade pos 
free on request. 


B. T. H. Plant.—Pamphlet No. 71, issued by the British Thomson: 
Houston Co., describes the Thomson tramway and portable recording 
wattmetere. 


Tubes and Pittings.—4A revised edition of the price list of 
wrought iron and steel tubes and fittings, trolley poles, telegraph 
and telephone poles, &c, manufactured by Messra John Spencer 
(Ltd.) of Wednesbury and Great St. Thomas Apostle, London, 5 
just issued and can be obtained post free on request. 


Exports of Blectrical Apparatus and Material —The орк 
list gives official particulars of the exports of British manufac 

electrical apparatus and material (including telegra h and telephone 
wire and material but not m naing electri instruments ot 


machines, which are not separately specified) from Aug. 9 to Aug. l4 


Rotterdam, £250 (telegraph material. Hong Kon) — 85. : 
Bombay, £500 ; Calcutta, £61 (including £8 telegraph material). Nor- 
way—Christiania, £50 (telegraph wire). Strass —Singapor®, 
£61. Sweden—Stockholm, £783 (telegraph material). 
stantinople, £45 (telegraph material) West Indies Trinidad, £5. 
Total £13,556, against £11,887 for the corresponding віх days last ye 
(Aug. 10 to Aug. 15). 
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PATENT RECORD. 


e ы 

The following list of Applications for Patents and Specifications published 
has been compiled for this jou by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery:lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 

APPLICATIONS FOR PATENTS. 

NorE. — The undermentioned Applications are not open to public inspection 
unt after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed. 

May 30, 1900. ” 
9,962. G. W. MoNEv. London. Improvementsin or relating to alternate- 
current induction motors. 
9,971. E. JAHR. London. An improved method of utilising electrical 
| earth currents. 
9,975. R. Grisson. London. Improvements in electrical transformers. 
9,988. G. D. Monaco, London. Electric signalling device for preventing 


railway collisions. 
May 31, 1900. 


10,001. C. W. Dawson. Leeds. An improved method and means for 
controlling the speed of electric motora. 

10,022. M. GaucHren. Glasgow. Improvements in electric tramways or 
railways on a conduit system. 

10,026. J. Garvie. London. Electrical appliance for working pile drivers. 

10,029. N. W. Storer. London. Improvements relating to the distribu- 
tion of electric current. (Date applied for under Patents, &c., 
Act, 18823, sec. 105, Nov. 1, 1889, being date of application in 
United States.) 

10,051. E. W. Вонге and Н. Bouts. Birmingham. Improvements in arc 
lamps and in the manufacture of the same. 

10,074. F. C. NEwELL. London. Improvements in electric brakes. 

10,075. J. W. Martin. Liverpool. Improvements in or in connection 
with trolley or like current collectors for electric railways and 
tramways. 

10,081. I. KITSEE. 


London. Electric fuse. 
June 1, 1900. 
10,121. C. ADAM8-RANDALL . London. Improvements in electrically- 


propelled velocipedes, carriages, and other like vehicles. 
10,124. J. E. KiNcsBURY. London. Calling appliances for telephone 
switchboards. (The Western Electric Co., United States.) 


10,133. T. Duncan. London. Improvements in and relating to electric 
meters. 

10,134. T. Duncax. London. Improve ments in electric meters.“ 

10,137. R. KR TN. London. Improvements in or connected with electric 
lamps.* 

10,141. G. B. BowszLL. London. Improvements in or relating to electric 
switches. 

10,142, D. Murray. London. Improvements in printing telegraph 
apparatus.“ 

June 2, 1900. 


10,172. T. PREECE. Blackburn. Improvements in apparatus for starting 
and controlling electric motors. 

10,181. C. E. Овіғғгча. Glasgow. Electrical steam boiler.“ 

10,197. K. А. Мір. London. Improvements in electrodes. 

10,210. E. G. Dant. London. Improved electrical apparatus for closing 
steam supply valves from a distance and giving an audible signal. 

10,214, J. A. McMurLEx. London. Improvements relating to electrical 
ignition devices applicable to internal-combustion and like engines 
at d to other p 

10,219. W. L. Wise. London. Improvements in electricity meters“ 
(Lux'sche Industriewerke Actiengesellechaft, Germany.)* 

10,221. E. Снлртіск. London. Electrical alarm for automatic fire- 
extinguishing sprinkler installations. (H. Tetlow, Russia.) 

10,230. L. BAcHELIN. London. An improved arrangement of under- 
ground mercury contact for electric railways and tramways. 


June 5, 1900. 

10,270. G. Evans. South Wales. Improved low-tension exploder or 
electric shot-firing battery. _. 

10,273. H. J. Happax. London. Improvements in controller regulators 
for electric motors. (The Garton Daniels Co., United States of 
America.)“ 

10,312. C. E. WIILSoN. London. Improvements іп and connected with 
wireless telegraphy.“ 

10,518. J. С. Fett. London. Improvements in electric storage batteries 
and conducting plates therefor. (S. L. Wiegand, United Statee.)* 

10,319, J. C. FELL. London. Improvements in electric storage batteries. 
(S. L. Wiegand, United States.)* 

10,5235. Н. Слввгвев, London. Improvements in telephone cables and in 
apparatus for producing same.“ 

10,526. B. SHaw. London. Improvements in or relating to electrical 
Btop-gear for steam and other engines or machinery. 


June 6, 1900. 

10,548. J. V. D. PLoec. Glasgow. Electro- magnetic machine.“ 
10,557. J. J. Hynes and P. M. RAN DALI. London. Improvements in and 

relating to electrical apparatus for surgical and other purposes. 
10,361. J. A. HaLFoRD. London. An improved flexible electrical con- 

" ductor from any point of which a current may be taken. 

10,362. J. A. HaLroBD. London. Improvements in caps for glow lamps. 
10,863. J. A. HALFORD. London. Improve ments in electric contacts. 


10,275. J. Garasstnd, London. Improvements in the construction of 


plates for accumulators or secondary batteries discharging heavy 


currents. 
June 7, 1900. 
10,425. S. F. Ерак and F. WiLLs. London. Improvements relating to 
electric ignition devices for internal combustion or explosion 


engines, 

10,437. A. MackENzIE. London. Improvements in or relating to electrodes 
for batteries. 

10,444, G. PATROUILLEAU. London. Improvements in or connected with 
electric incandescent lamps of the refractory conductor type. * 


J une 8, 1900. ` 
10,451. А. H. Mayes, Hove. A containing box for electrical resistance 


ma Я 
10,460. A. Rip. Liverpool. Improvements іп or connected with electric 


cara, 

10,476. A. BRAUN (trading as A. Braun & Co. and the Erste Oaterreichische 
Motor-Fabrzeuge-Fabrik) London. An improved adjustable 
electric igniter or spark producer.* 

10,498. W. R. Ripixos and Veritys LIMITED. 
switches, 

10,502. G. Rrrrer. Liverpool. Improvements in telephone systems.“ 

10,509. N. N. HaicH and B. SHORE. London. Improvements in electrical 
switches. 

10,511. THE ELECTRICAL Power 8товлав Co. (Lrp.), H. W. BUTLER, and 
J. H. May. London. Improvements in the manufacture of 
negative or spongy lead plates, or elements for secondary batteries 
or electrical accumulators, 

June 9, 1900. 

10,542. Н. OPPENHEIMER. London. Improvements in and connected with 
electric wall plugs. (Actiengesellschaft Міх & Genest, Germany.) 

10,545. Н. OPPENHEIMER. London. Arrangement for limiting the length 
of the fuse of electric cutouts. (Actiengesellschaft Mix & Gene:t, 


Germany.) 

10,544. Н. OPPENHEIMER. London. 
with quick-break switches. 
Germany.) 

10,545. H. OPPENHEIMER. London. 

| switches or keys for electric lampholders. 
Mix & Genest, Germany.) 

10,550. W. E. Evans. London. Improvements in and relating to 
ammeters. (Gaus & Goldschmidt, Germany.) 

10,579. SigMENS Bros. & Co. (Lrp.) London. Improvements in and 
relating to electrically-controlled apparatus for shifting and lock- 
ing railway points. (Siemens & Halske Actien Gesellschaft, 
Germany.j* 

10,580. О. Imray. London. Improvemen's in electric furnaces of great 
power. (F. Morani, Italy.) 

10,587. W. Н. ABUNDELL London. Improvements in feeding and 
regulating mechanism for electric arc lamps. 


June 11, 1900. 
10,606. A. D. SuirH. Bradford. Improvements in electrical fuse boxes, 
10,612. F. W. Martin, F. Stewart, J. M. Brown, and N. G. Bocas. 
Canada. Improvements in arc lamps. 
10,616. L. D. TILLYER and E. D. TiLLYER, London. Electric bell striking 


London. Improvements ia 


Improvements in avd connected 
(Actiengesellschaft Mix & Genest, 


Improvements in and connected with 
(Actiengesellachaft 


apparatus (Date applied for. under Patenta, &c. Act, 1883, 
sec. 103, Nov. 17, 1899, being date of application in United 
States.) 


10,638. W. P. Тномрвох. London. Improvements in or appertaining to 
motor starters. (The Fraser Electric Elevator Co., United States.) 

10,639. W. P. THoMPsON. London. Improvements in or appertaining to 
controllers. (The Fraser Electric Elevator Co., United States.) 


SPECIFICATIONS PUBLISHED. 
3 Specifications can now be obtained at the uniform prioe of 
eac 


1899. 

11,172. VERITYS LiMiTED and STEELE. Apparatus for controlling electric 
currents especially applicable for charging secondary batteries or 
accumulators. 

11,506. FrLEMING. Carbons for electric arc lamps. 

12,789. WEINMAR. Telephone systems. 

13,280. Suita. Channel rails and current supply for electric tramways. 

14,033. Dunn and BRoMHEAD: Means for constructing a thermopile and 
for utilising solar rays and other energy for the purpose cf 
generating, transmitting, storing, and using thermo-electricity. 

14,235. Horr. Apparatus for measuring time by electricity. 

14,569. Sayers. Dynamos. 

15,135. HoLLIxS and Leaks. Electrical clock arrangement ап i apparatus, 

15,178. CHaPLIN. Brushes of dynamos. 

15,440. von RECKLINGHAUSEN, Voor and Ngrnst ELEOrnIC Ілант (Ілтр.). 
Electric incandescent lam pa. 

15,644. KörrER and VORREITER. Electrical ignition apparatus. 

15,720. CRouProN & Co. (Ltp.), Hopcson and Tusss. E ectrical arc 


mps. 

18,870. Bout (Juvgbluth). Manufac‘ure of electrical insulating material. 

10,682, Anprews. . Telephonic appliances. 

10,697. Le Ronp. Rotary engines for continuous carrent applicable 
either as a motor or as a pump for gas vapour or liquide. (Date 
applied for under International Convention, Oct. 22, 1898.) 

10,903. Wisk (Crehore and Squier) Telegraphic transmitters and 
receivers. е 

11,545. FRiEsE-GREENE and KNZLIL. Cartridges to be fixed by electrici 


— 
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COMPANIES MEETINGS AND REPORTS. 


Chili Telephone Co. (Ltd.). 


The eleventh ordinary general meeting was held on Friday last, Mr. 
GEORGE KEITH presiding. 

The SECRETARY (Mr. Edmund Petley) read the notice calling the 
meeting, and the report of the Directors and the accounts were taken as 


read, 

The CHAIRMAN said: Gentlemen, our business in Chili has improved 
very considerably during the past year. The gross revenue has increased 
by $51,442, and the total expenses have been reduced by $10,681. The 
decrease in the expenses is certainly very satisfactory, more especially 
as the first half of the year was not favourable for economical working. 
The unprecedented storms and inundations which took place in Chili 
last winter—that is, our summer here—did great damage all over 
the country, and made the maintenance of our service both difficult 
and expensive. The decrease now shown in the expenses was effected 
during the second half of the year, and was accompanied with a large 
iacrease of revenue, The exchange was also in our favour. The 
mean rate for the previous year was 14]d., and for the past year it 
was 153d. With these improvements the income in Chili amounts to 
£18,150, showing an increase for the year of £4,764. The London 
expenses and charges remain practically unaltered, with the exception 
of the item iu connection with the debenture issue. The bonds 
falling due on March 31 last year were renewed on the same terms and 
conditions for five years until March 51, 1904, and the cost of doing this, 
amounting to £347, now appears p the expenses of the year. The 
debenture issue remains unaltered at £56,000, and there is no change in 
the interest payable. The result of the year's business is that after 
deducting all expenses and charges and adding transfer fees and the 
amount brought forward from the preceding year, we have a credit balance 
of £12,847. Of this amount the Directors have placed £3,044 to reserve, 
and recommend a dividend for the year of 4 per cent, free of tax, 
absorbing £8,800, and carrying forward £1,003. All things considered 
I think you will agree that the result is very satisfactory. Much uncer- 
tainty existed during the year as to whether Chili would issue more 
paper money and give up the metallic conversion of the currency, 
the suspension of which was brought about by the monetary crisis of 189 
This had the effect of keeping down the exchange at which the profits 
of the year were remitted to tais country. Fortunately, towards the 
end of the year the situation improved. Chili is now adhering to a sound 
money policy, and there is every prospect that the law of July 28, 1898, 
will be duly carried out, re-establishing in 1902 the gold currency with 
the value of the dollar at 18d. The exchange has lately been very firm 
and now stands at 17}d., and our sterling profits for the same number of 
dollars are now much better than they were last year. As regards the 
plant, the capital outlay for the past year amounts to £1,798 expended on 
erecting and equipping new lines, Some considerable alterations have now 
become necessary in order to maintain the efficiency of our service at 
Santiago, which will increase our expenditure there for some time to come, 
Otherwise our plant as a whole is in very good order and requires 
no exceptional expenditure to be incurred upon it. As regards the 
management in Chili, you may be interested to know that a change has 
taken place during the past year. In October our former manager, being 
desirous to return home, resigned. Since then Mr. Antonio Huneeus, who 
was for some years connected with our business as legal adviser at Santiago, 
his been our representative, and arranging most successfully for us all 
matters affecting the interests of the Company ; and Mr. William Johnston, 
our new general superintendent, has been in entire charge of the staff and 
practical working of the business. I have great pleasure in expressing our 
appreciation of the able and successful services which these gentlemen are 
rendering the Company. Altogether our business is in good form, and the 
present year, as far as it has gone, is showing very good results, I now 
move the adoption of the report and accounts. 

The motion was cirried unanimously without discussion. 

A resolution approving the dividend was also carried. 

Mr. J. R. BAILLIE said that he would like to ask whether the Company 
made any alteration as regarded the rates that they charged for subscribers 
to the telephone, in order to compensate for the fall in exchange, or 
whether they charged a permanent figure; whether, for instance, the 
subscribers in Valparaiso were only charged a fixed annual amount! 
He felt that the subscribers ought to pay more when there was a depre- 
clated exchange in order to recoup the Company, because other business 
people made alterations in the prices under different circumstances to fit 
in with the fluctuations of the exchange, which affected the price of copper 
and nitrate and the various other products of Chili. 

The CHAIRMAN pointed out that the Company dealt with people 
many of whom were not much affected by the question of the fluctua- 
tions in the rate of exchange. It was a matter which really only affected 
remittances between Chili and England. The people there looked upon a 
dollar as a dollar. If they charged a subscriber say $120 when they had 
only been in the habit of charging him $100, he would say that they 
had raised the price of the service, whether it was due to the fall of 
exchange or not. 

Mr. George Keith was then re-elected a Director, the auditor was 
re-appointed, and a cordial vote of thanks to the Chairman and Directors 
terminated the proceedings. 


LIVERPOOL OVERHEAD RAILWAY CO.—The half-yearly meeting was 
held at Liverpool on Tuesday. The chairman (Sir W. B. Forwood) congratu- 
lated the sharebolders upon the satisfactory half-year's work. The 
overhead railway had, he said, been in operation for seven years, and they 
had steadily built up their prosperity until they had placed the company 
upon a permanent basis, They had done a great deal for the trade of the 


port, and had given increased facilities for moving about the docks and 
removing the congestion of the streets. They had carried 58,000,000 
passengers, and their trains had run 5,000,000 miles, and this without any 
serious accident. During the past half-year they had earned £38,023 
against £36,492 in the corresponding half of last year. They had 
epent £25,113, against £24,924. The proportion of expenditure to 
revenue was 61°71 per cent, against last year's 6441 per cent 
Now they carried forward to their net revenue account £192,900. 
From last half-year’s account they had brought forward only £4,591. 
The balance they bad to deal with was £17,602, and after psying deben. 
ture interest (£5,400) £14,202 was available to pay the dividend on the 
5 per cent. preference shares, absorbing £3,000, and at, the rate of 3 per 
cent. per annum on the ordinary shares, which would amount to £6,79). 
The balance forward to next half-year was £4,452, against £4,320. 8з. 51 
He felt he could congratulate the shareholders upon their bsing one of 
the three railway companies who had been able so far to pay an 
increased dividend for the past half-year. They had carried aa 
iacreased sum to reserve for the renewal of boilers, machinery at 
the generating station, permanent way, &c., of £1,500, against £1,300. 
Their expenditure had increased a little on running aud traffic expentes by 
the increased mileage they had run of 14,500. The increased cost of coil 
had not been felt during the past half-year, owing to their having 
had a cheap contract, but the present contract would tell upon 
them, because they were paying now almost double the price. Ths 
company was still holding the record for punctuality, 973 of 
their trains having during the past half-year been up to time. 
The tramway system taken over had been opened ae far as the Five 
Lamps at Waterloo. They had been operating on this portion of the line 
for four or five weeks, with very satisfactory results, both in regard to 
local traffic and the extent to which the tram line had fed their own 
railway. They. hoped to extend the line to Crosby towards the 
end of next montb. The bill which the directors had received per. 
mission to promote in Parliament had received the Royal sseeat, 
but they had had to eliminate from it the power to increase the siz 
of the Pierhead station, as the Liverpool Corporation offered strenuous 
opposition in regard to that clause, and they thought it better 
to drop it. Their idea was to introduce shortly a 21-minute service of 
trains between the Pierhesd and the North-end. They thought this 
would give practically a movable platform to the north end of the dock 
system, and give greater facilities to the trade of the port. However, 
the Liverpool Corporation did not take the same view of the matter as 
the directors had done, and they had had to abandon the scheme. 
He was pleased to state that the batteries which they were providing for 
improving the lighting of their service were nearly completed, and he 
hoped that next winter they would have all their trains thoroughly wel 
lighted. Their new train for accelerating their traffic by 15 minutes was 
nearly completed. That would be an economy to them in working 
expenses, for they would employ fewer trains, whilst greater facilities 
would be given to the traders of the port. He thought no one would bare 
cause for complaint as to speed when they covered a distance of 6j miles 
with 15 stoppages, in 20 minutes. "They had also to consider a pro 

for working a mineral traffic over their line at night time, and he hoped 
that this would take practical effect. 


NEW COMPANIES, STATUTORY RETURNS, ёс 


—— 

JOHNSON ELECTRO.GERMICIDE CO. (LTD.) This company was registered 
on Aug. 9, with a capital of £2,000 in £1 shares, to acquire from C. V. 
Johnson the benefit of an invention for destroying disease germs, together 
with the electrical generating machine and apparatus at his research 
laboratory, and to carry on the business of electrical and other apparatu: 
manufacturers, &c. 2 

*PRIESTMAN BROS. (LTD.)—This company was registered on Aug. 9, 
with a capital of £15,000 in £1 shares, to acquire the business of 
Priestman Bros., aud to carry on the business of electrical and general 
engineers, electricians, founders, tool makers, &c. The first directors ar 
Sir James Reokitt, Bart., I. Milner, C. Wardlow, G. V. Maxted, E. Hanger, 
and J. R. Whamond. 

SPENCER AND COOK (LTD.) This company was registered on Aug. ll, 
with a capital of £5,000 in £1 shares (4,000 preference), to carry on the 
business of mechanical, electrical, and consulting engineers, boiler makers 
&c. The first directors are D. R. Spencer, T. Cook, N. Spencer, W. H. 
Cook, and B. Goodfellow. 


EDMUNDSON'8 ELECTRICITY CORPORATION (LTD.)—The annual 
return to July 20 gives the capital as £400,002, ia 80,000 shares of £ 
each, 40,000 of which have been taken up. £5 bas been called up amd 
paid on each of 26,800 shares; £65,000 is considered as paid on 
remaining 13,200 shares. The capital was increased from £200,000 to the 
present amount on the 6th ult. 

ELECTRIC AND GENERAL INVESTMENT CO. (ШТО) — According to the 
annual return to July 10, the capital is £200,000 in 39,900 ordinary a? 
100 founders’ shares of £5 cach, of which 20,009 ordinary and all the 
founders’ have been taken up. £1 has been called up on each ordiosy 
and £5 on each of the founders’ shares. 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The annual return 
to July 17 has been filed. The capital is £500,000 in 40,000 protem 
and 60,000 ordinary shares of £5 each, of which 40,000 preference 
58,000 ordinary have been taken up. £5 per share has been called up % 
16,639 preference and 42,000 ordinary, and £2 on 23,561 preference aeg 

WEST AFRICAN TELEGRAPH CO. /LTD.)—The annual return to zh 
gives the capital as £400,000, in 40,000 shares of £10 each, 23,109 of whic 
haye been taken up. £10 has been called up and paid on each share. 
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CITY NOTES. STOCK EXCHANGE NOTICE.—The Stock Exchange committee has been 
asked to allow the further issue of 1,600 £10 fully-paid 5 per cent. non- 
— cumulative preference shares (Nos. 37,001 to 58,600) of the British 


MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price of | Columbia Hlectric Railway Co. ( Lid.) to be quoted in the official list. 
silver 28,34. per oz. (Aug. 16). Consols (2$ per cent.) 9811—98} for money, 


9834—99 ior account; 2) per cent. 971—098 (Aug. 16). Stocks and ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
Shares Continuation Days, Aug. #8 and Sep, r . 
Sep. 15; Pay Days, Aug. 50 and Sep Mining hare Carry - over Days, AGGREGATE, 
Aug. 27 and Sep. 11. Line. | ves | Io | | 


BLACKPOOL AND FLEETWOOD TRAMROAD CO.—The report for half- 55 ___ MEM. or Des: 
year ended June 30, states that, including last half-year's balance the 1900 | | £ | £ £ 
profit, after paying debenture intereat, ia £4,265. 5s. 11d., and the directors *Birmingham Tramways. Aug. 11 4, 399 + 497 5 29994 |+ 1.024 
recommend a dividend at the rate of 4 per cent. per annum, absorbing Blackpool tion... 9 13714 59 19 14087 + 2.979 
25,000, writing ФТ £100. 19s. 1d. from Parliamentary expenses | Blackpool and =. „ 111,904 - 265 6 7787|- 194 
£169. 7a. 64. from preliminary expenses, and £500 for depreciation, | Bolton Corporation КЕ id ! 2 
leaving £494. 19a. 4d. to be carried forward. The number of passengers | Bradford Corporation... „ 12 '503'+ 32 19 9503 + 1.779 
cwried during the half-year was 660,006, and the gross receipts were | Brisbane Trams June 27 | 1,672'+ 293 25 45,910 4 12,839 
£10,125. 17s. 2d. *Bristol Trams & Carriage Aug.10 | 4,061;- 428 6 21,487 — 476 

CAVE HILL AND WHITEWELL TRAMWAY CO. (LTD.)—An extraordinary | *Buenos Ayres& Belgrano July15 2,576 f 109 2: 4602|- 150 
meeting was held at Belfast last week, when the proposal of the British | Central London Railway Aug.11 | 5,042'+ 719 2! 9,365 2 
Electric Traction Co. for the conversion of the line to electric traction was | City & South London By. „ 12 | 1,555!+ 592 6! 9,001 ＋ 3,314 
approved. Cork Elec. Trams. ..... „ 9| 521'- 21 32 12,662 |+ 1,198 

FRISWELL'S AUTOMOBILE PALACE (LTD.)—During the week this | Dover Corporation na Жу 11 316;- 18; 19 4,287'+ 313 
company, which has a share capital of £40,000, has invited subscriptions | Dublin & Lucan Rl. „ 11 102, - 4 6, 697 + 125 
for capital. Boe United ..... 1 7 — „ 10 | 5,758 + 150 6 223,754 1 +2206 

LEAMINGTON AND WARWICK TRAMWAYS CO. (LTD.).—The report of "Glasgow Corporation” .. „ 
the directors for the year ended June 30 states that a provisional order | Hull Corporation E " ll 1.356 + 661 6 8 076 | + 5,626 
for the working of the tramway by electric traction in Warwick has been Liverpool Corporation. AME : 4 8595 ч 79 81 1939, 376 J 27.077 
obtained, and negotiations are pending with the Corporation of Leamingt on Liverpool Overhead Riy. | " 12 | 1.876 — 198 6 0, 375 + 308 


1 
with a view to acquire a similar order for that borough. When the | • 
requisite powers had been obtained the arrangements for converting the Sheffield Tramways .. “ 12 | 2,515 i 987: A 68, 063 (+ 23,522 
line into an electric tramway would involve the winding - up of the existing | ------ . =~ - UMS ыы ы OU сыш єз ыш 
company. * Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Р осит | Last Previous Price c 5 Вовгивев Dons 
Axounr Аш Dirvi- MAME. Увек? Parce,| Wednesday, "Югттрвир Don. Dormo Werk 
nan. | DEXD. Ava. B. Aug. 15. Yrs. Expire Ave, 15 
TELEGRAPHS. 
& 8. d. Highest | Lowest 
4110, 500 * 4% ANE Direot Telegraph 4% Mere Deb. (red.) 99 103 99 103 817 8 January, and — 8 is “es 
ТТ 150000505 000 KITO 50808 0.00000 000 006600000 eon ane [T1] оов 
£119,700 100 ex px b Ес Debentures . и — 90 8 00 611 1 Ви ais 
Stock 1 A lo. Ame can e59509»506000*000000009000000000 000 000000000000 ооо ce: в? 58 $ 6 0 ll Feb., May, Aug., Nov. eee > een 
83,083,640 | Stock 80/0 o. Preferred ...................... e 8 lig 1 1103 111 57 1 os m 1118 110% 
£3,088,640 | Stock 37/0 Deferred -................... e NS TAREA AR КҮРҮ 3 1 3 12 10 16 0 "n : 121 12} 
$13,383,300 $100 " Commercial Cable Capital Stock .. . . , e-cesce-ce| 165 175 165 175 411 5 | Jan., Apr. Jaly, Oot. 2 
41,939,496 | Stock 4 * Do. 4 per Cent. Debenture Stock .......00..0008 ..| 101 103 101 103 817 0 = 101% - 
16,000 10 60 | Cube Submarine Ordinary . .. .... „өөй б 7} 6 7} |10 0 0 | Februaryand August Е 
6,000 10 10/0 Do. ro 10 per Оепё, .............. езт 15 16 15 16 6 5 0 „ 15 
12,981 5 2/0 | Direct Spanish Ordinary е ее 4 6 4 Б 4 0 0 | April and October...... 5 as 
6,000 5 5 Do. 10 per Cent. Cumulative Preference . 10 9 10 5 0 0 Н Ht 
890,000 50 * Do. 4$ per Cent. Debentures ......... . . . 1095 107 100% 1047 467 January aud J uly...... - EA 
00,710 2 5/0 | Direot United States Oablle ............................ Bessi 111 112 11 ц 6 1 9 | Jan., Арг. July, Oot. 1!j 1! 
&111,000| 100 44% | Direct West India Oable 44% Reg. Deb. (rod.) .... 9) 103 9) 102 4 8 0 Jans and December...|  .. д 
683,000,000 Stock 65/0 | Eastern Ordinary... . . . . . . eno | 145 150 145 15» 418 4 | Jan., Apr., July, Oot. 147% 145 
&1,826,888 | Stock 17/6 Do. I per Cent. Preference Stock . 93 9) 93 9 810 8 - 
21,482,268 | Stock 4% |+ Do.  4perOsnt. Mort. Deb. Stock (red.) . III 116 111 118 з 9 0 | Мау aud November. 11 Sis 
350,000 10 9/6 Mastern Ихїөпяаїйоп.................,.......................... „| Wa 15 142 1H 4 1L 10 Jan., Apr., July, Oot. 154 14 
220,000 Stock 4% Do. á per Cent. Debentures Btook ; MN 5 llo 115 li) Ib 3 9 7 February and August К 7 
£300,000 100 4X  |"Hestern and 8. African 4% Mort. Dab. wie vi 9) 102 9) 103 318 6 | February and August 0) - 
2200,00] 3 4% Do. 4 per Cent. Mauritius Bub. ‘Bebe esi > “| 109% 10$ | 10x 108% | 317 8 | Мау вой November. P 
190,227 10 |. 4/6 | Globe Telegraph and Trust.. aleve eases lij 119 11 11 41110 Jan., Apr., July, Oct. 111 118 
190,043 10 8/0 Do. per Cent. Preferenoe .... OE (7 154 112 D 819 0 14 15 
160,000 10 &/0 | Great Northern of Copenhagen ... . . . 1 з з 8 315 9 | January aud July. 32 NM 
100 44€ | Halifax & Barmada Cable 43 lst Mort. Dab. (red.) .. 93 101 93 101 4 9 1 | Juno and December ... sss ies 
17,000 36 37/8 |Indo-Rutope&n  ................ . .... . . . 4 . 6e 51 6A 63 66 4 9 3 | May and November ies sss 
48100,000 100 6 London Platino- решен 6 per Cent. Debe., 1904 .. 105 103 105 108 6 11 7 | March aud September T - 
100,000 100 4 Faota, : Buropean Tel. 4% Guar. Debs. (red.) 100 10 100 103 817 8 Juns and December " e asi 
,839 8 *»690900220000200200992900009q40006000500500090 00909 (ELIZII EEEIEI ELIS t 84 77 80 4 14 1 April and October... ee % eee 
3,381 | £100 Cert.| G ао А Cables Trust. ... 0 c 64 6e 125 130 135 13) 412 10 » - c av э 
16, 10 2 | West African Telegraph ............ sossa seose soos OY 2b 3} 3} 4 9 8 | December and July ... 5 is 
171, 100 100 154 Do. брег Cent. Debentures (rei) bus сво 93 101. 9è 101 Б 0 4 | Maroh and Septem " M 
30,008 2} SA "West Const of Атпег1ов............................. Maec 1 m m vis 
41 50, 000 100 4% |* Do. 4рет Cent. Debenturss ТРА „|с 9) 103 . 9) 103 8 1: 7 | January and July. . Я өө 
88,321 10 1/0 | West India and Рапата...................... —€—M i - May and Novem see 
34,568 10 6/0 Do. i per Cent. 1st Proference ...... . ccr 64 7 6 TÈ 8 0 0 РА 
4,009 10 6/0 Do. брег Cent. 2nd Preferenoe...... ..... . . 6 7 6 7 811 Б ba - 
£00,000 100 [1 » Do. 8 per Oent. Debentures ..................... 103 105 103 10; 413 6 January aud J aly...... 888 ese 
£389,731 | Stock 4 Western & Brazilian 4 por Oent.Debentare Stock . eee E 415 8 | Juneand December ... ava ose 
207,980 10 3/0 en тшн ово Brazilian Submarine) . 14} 181 14} 15} 4111) | Mar., June, Oot., Dao. 16% 18 
475, 000 100 N Do. t. Debs. (3nd Series, 1906) ......| 103 106 lo$ 106 411 4 | Juno and December ... m өөө 
TELEPHONES. 
44,000 £5 4/0 | Ohili Telephone (fally paid) .. € ex 3} 34 . 2} 3} 614 4*| August. . eve ees 
434,850 10/0 114. | Consolidated Telephone Con. aud Maufg. . S ей 85 e July . 0 v9 ә... РРА P 
то i их Monia үш 3 Ordinary esso sesso soose e 1 | i: : 0 2 November . . . . . sk ses 
D or t. reference *$060»09*9056029 € +0000 % oe 
490,000 5 3/0 | National ..... 4 J ͤ М E ККК 6 1j 41 6 3 1 | February and August 47 44 
15,000 10 6/0 Do, брег Cent. Gamulative lat Preferenos .. 13 14 18 15 400 "m se ss 
15,000 10 6/0 Do. брег Cent. Camalative Jud Preference ...| 12 14 13 14 4 6 9 " 70 11 131 
000 $ 2/6 Do, 8 per Oent. Nou-Cumulative 3rd pe. ʻi: 4i 5] 41 54 417 7 se - 55e 414 
3,000,000 | Stock X |* Do.  Debenture Steck 34 per Ut Lio des 97 10) 07 100 3 10 0 Jans and December... 99 99 
171,504 1 à Oriental . . FFF a" 1 4 ] 4 8 11 | April aad Ootober...... ee К 
58,000 5 6 Untted River Plate eee %%,,t ees 0008 see ee 68 200000506 4 5 4 5 6 13 4 Jaly % оп 006 00000200 Sie eco 
16,630 $ 3/6 Do. 5% Cumulative Preferenos....... РРР b 54 5 5% 4 10 11 | Jane and December... 228 өө 
£179,947 | Stock 5% 1 Do. 6perOent. Debeuture Stock (red.). . 101 107 100 107 |4136 m ө one өө 


* In caloalating the yield on this security, allowance 


has been made for noorus i interent, bat not ‘or rede uption 


t Tho London Stook Exchange Qommittes refuses to atiota thane. 
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ELEOTRIOAL COMPANIES’ SHARE LIST, 
Размкит | Амосит | LAST Previous Price RATE PER Bun Don 
AMOUNT, or "гп. ХАМИ, iari Prior, Wednesday. Окт. Dvir Den. Duzmo ккк 
Suarez. | DEND. Av3. 8. Aug. 15. Yapen. - Emo Апо. 15 
ELECTRICITY SUPPLY COMPANIES. 4 3. d. Highest | Lowest 
100,000 1 «» | Bl'ekh'th&Genw'oh D'st'ct Bleo.Lt.Ord. (fully pd.) ] { i - en ES n 
, 6,000 10 10/0 Bournemonth and Poole Elec. Bupply Or Ота........... ll 1 ul 1 $13 * А P 
6,000 10 4/6 Do. 4t s} per Cont. . Camulative 3 P 10 11 9 10 4 5 9 add idi T 
19,061 5 26 | sington Electricity Supply Ord x1 7 8 7 8 815 0 ee - vos 
12,000 5 3/6 Do. 7 Cent. Preferenoe .. „60 cones ia) eese £Q 83 9 8} et 3 18 8 Marchand September "ee. еа 
20,000 5 „ | Oaloutta Elec. Supply Ordinary (fally paid) .... -6 . 6 6 - e" ei " 
50,000 5 4/3 Charing M & Strand Bleotrloity Fappiy xd 10 9 10 412 6 | February and August ive 500 
20,000 5 2/3 per Cent. Prelerense - ine on xin E t 5 - 4 110 — ers — 
34,000 5 2/6 съ 205, Eie c ait Supply Ordt 5 " H 6j 7 40 0 ————— · А EN 
£150,000 | Stock 44% |* Do. 4рег Gent. ture re Brook (red.) . . 108 11 103 111 4 1 6 | Juneand ss S 
81,200,000 | $1,000 5% | Ohi Edison letMort.5% 80 -Gold Benda(red.) ..| 100 110 100 110 4 1011 | April and Ootober...... sie aes 
. 70,679|- 10. |. 8/0 Онто Landon Etectrio Lighting Oed. ...............«.« 8 9 7% 4 14 2 | February 87, 73 
40, 10 6 e брег Cent. Cumulative Pref. 181 13 12 13 416 0 | January and J 133 12$ 
£400,000 | Stock. 5 » Do.  bperOent. Debenture Stook (red.) .. 123 133 123 128 818 5 | Juneand Deoem 135 e 
, 40,000; . 10 |, 4/0. | County of гаете and Brush Prov. Ordinary... „д 8 9 83 6 6 4 м 9¹ 81 
20,000 10 6/0 Do. брег Оепё. Cumulative Preference........| 12 13 It 12 5 0 0 | Marchand September ni T 
4200, 000 Stock "444 Do. 4% Deb. Stock Oerts. (all pd.) (red.) . . 107 110 107 110 1 1 3 өөө - 
15,000 5 10 0 aud Knightsbrid ese soose o| L3 13 12 1 416 sss m vs 
10,000 = 5 e Do. 6 per Oent. let Pre erence 00000 20808 00000 • 7 ej 7 4 3 7 January and Jaly 0 ees 
110,000 8 S^ London Blectrio Supply Ordinary . seoa «ооо. 1 1 1 1 T€ ЕЕ s ii 
00 NE 47 DO 4 per Сеш. don ence . e De „%% +0000 ee ғо 98 10) a 100 : 18 | Маг. J 'Bept.,Deo. 170 ee 
U ә nt. t Or tgage De bentures TTE" ose m 
85,000 10 6/0 мөкорон Кис, Вар pply ly Ord. ........... —— . ^|. 148 In 11 15 318 4 | A June, Sept. 15} Dj 
£220,000 Stock 2 Do. per Cent. Deb.Btook First iri xaj 111 114 11 Us 81811 Jans and eee ш р 
£126,000] Воск 33% Do. er Oent. Mort. Deb. Stock ( S 93 93 811 6 93 93 
6,453 10 6/0 | Notting H leotrio Ordinary ы assess cose Kd & NOW 5t E 15 16 4 7 6 | Maroh . cove о... ar a 
10000 5 5/0 | Oxford Electric Ordinary  ............ . 6 . eee é 8 16 11 se - а 
\ 300,000 1 8% Rand Electric ИСЧЕЗ 0008 00000 cocot » 10 6. н Ys } 10 18 4 ined өөө oe 
£135,000 | Stock 8 ‘River Plate ELL’ Teora Ed., "6% 1st Mor.Deb....| 7 85 75 85 5 18 0 | January and July. - ons 
B, . 8100 $2 «Вота М uu Company of Montreal Shares .......| 165 185 165 1% 4 6 6 | April and October. - - 
4115, 5800 100 |- 4X A per Cent. ist Mortgage Debentures ...| 104 07 104 107 441 — " eee - 
40,000 5 50 | St. James's and Pall Mall Elsotrio Ordinary ...... 14 1$ 14 16 416 8 | February and August - ge 
t ' 30,000 5 3/6 A Oent. Preferenoe .. „6 %% %% 0000-00009 -· 8 9 8 9 3 17 8 86 9e eee 
14,000] 5 КИ amithhele kets Electrio Supply каң 3 3} 3 2j sù s a 5 
50,000 | Stock 4% Do. 4% Debentures ..... 8 e ШЕ: | 95 85 95 443 бна НИ 
79:900 e c 5/0 A pilaster erab 8 арр, y Ordinary ( (бшу рад) 2 i 2 15 5 0 0 | Marchand September 11 128 
ee est a 00000500000 s 
29,437 6 [III Do. £? 108. p& aid .. PE 000006... 000500 500 000 080 Opry 84 9t 8} 9$ ooo eee eee еее 
ELECTRIC MANUFACTURING &o. COMPANIES. 
10,000 1 8d. | Alliance Electrical Co. 6% Cum. Pref......... e XÓ i ] H 1 4 &11 " ves - 
E] 25,000 1 71d. | Aron Klectricity Meter 6 per Gent. Oum. Pref, ...... 2 i 6 17 3 | March and September e.. ба 
85,000 1 оге British Electric Works Oo. Ога! €0*00000 0000 coves Dr eee 00 ese 900 
50,000 1 г Ро. ере Oent. Cumulative Prefarenoe died - i 44 — өө — ХА 
250,000 100 43%, Do. t Mor ‘gago Debentures 000000000 00000 оз ee 9 9) 4 4 3 eos eee ese 
140,000 5 5/0 | British Insulated Wire Ordinary ...... .....«« se: өөө. 11 13 11 12 400 885 ES i 
210,000 5 3/0 Do. брег Oent. Preferenoe .....e . e c 6 6 6 $ 6 416 0 өзө vee -— 
100,000 5 1/6} Britigh Westinghouse 8% Preferenoe . 000000 00000 00009 pe 4 5 [Id eee eee eee 
290,060 2 1 Brush Blectrical Engineeri [PITE © %%, 00000-00006 oè 1 1 1 1 4 § 1 — 000000000 200000 өөө ace 
14125000 РА 3 12 Do. 2 per Сеп. Fret. ов Ова. Sus visis Kd os 11 105 i " T SE dd 24 " 
н 1 U о. erpetus. %%% ing eee one 
16108,710 | Stock 15 * Do. zn Debenture Stock (red.) . 101 103 101 108 47 5 — REN ке 
85,000 5 10/0 | Oallender's Cable Construction Ord. .................... 16 13 14 6 7 3 e EN 
40,000 5 Do. б per Cent. Cumulative Preference ...... .. i i 51 1 4 6 11 e e 
£90,000 | Stock a} рег Oent. 1st Mortgage Deb. bei ..| 10 114 110 114 3 19 il November and DE T - 
4100, 000 1 0 8 er Alkali Oo. (fully paid) ...... seso ..... 1} 1 i} e 8 0 850 du де 
: 160,000 | Stock А Do. 4} ver Cent. First Mort. Deb. (red.) ... 97 100 97 1^0 410 0 me 99} » 
ы 00066 5 1 0 9 aes on id ph Ordinary 6060900 10065 eo. 1 1 7 0 0 March 0000000009 20 000000 oc eee [od 
“sro 3 17 беш йа d Co. (N A MON) e "xd 3 41 3 i $5102 and Jaly is i 
` ? М / an . 08. *e2509-90«009*909. xd anuary 000-00 eve 0% 
4100, 0 100 | 37 б per Cent. First Mo Deb. (red.) . 92 102 93 103 418 0 5 hr Es 
60, 1 15 Ders and T 6 per Cents. Cam. Pref.......... .. i ц 1 5 6 8 бев ove - 
99,261 5 Edison and Swan United (* A* Shares) (83 md i 3 2 1 2 8 0 0 | February and August " a 
17,189 5 Do. 85 patd) . 96:00000 05s009900»905290. 9k 4 8$ 44 0 18 4 90 90 oe «ec 
028 | Stock 47 Do. er Cent. Mortgage Deb.Stook (ret. * 91 93 91 93 4 6 0 | Juneand December... oe - 
100,000 | Stock isa Do. 52 2nd Deb. Staading Prov.Certs (70% pd) 63 13 63 73 - eve өзө ies 
26,100 5 iz 3 Electric Corporation 8 (ay p 1)... 4} 5 43 5 6 0 0 | На-увагіу.....„......... eee ‘es 
E75, 000 Stock 4$ per Cent. First Mort. Deb. red.) 9: 102 93 10 4 8 8 one T oes 
112,100 . 3 жо Oonstruotion Oo, (Limited) . . . . e 1; 24 1 1 51311 | January and Jaly...... 2 138 
25,000 $ 12 De. Í per Cent. Camulative reference. Mon: 3i 39 2 3 4 6 2 | July . , eee eee Te NM 
= 182.500 Stock Ly 4 yl endis Oent. lst Mortgage Deb. (rel.) . .. . 104 10. 102 105 3 16 2 | January aud July... . 103 102} 
30, 000 5 1/0 | Henley" p 1 Works Ordilaary ......... . . 13 14 13 11 6 15 9 | February and August " % 
$0,000 5 1/6 ent. Proferónc» s60*00»90100 ТУТ 5} 61 | т 5 * | 4 1 10 90 E 11 e 
£50,000 | Stock ax DX Der Cent. Mortga n hers (reij | 110 114 110 114 8 13 11 эз " sug Ре 
50, 000 10 5/0 , India Rubber, Gutta (ө ди o., Works. see. 21 32 21 22 4 10 1t 2} T" 
4300, 000 100 4% Do. 1 per Cent. lst Mortgage Dob. (ce 1.) . 101 104 101 104 8 17 10 Maroh and September m soe 
87, 350 12 12/0 | Telegraph Construction and Mainvenanoce: ..... ., . 85 3) 35 3) 412 4 | Meroh aud July. 353 - 
$150,000 ' 100 4% Do. 4рег Cent. Debeature Bonds, 1909 . . .. 101 104 101 101 8 15 11 | January and July M se 
, 20,000 5 9/0 Do. nafacturing Ordina C 11 p 11 5 44 ove 1i 10] 
20, 000 5 2/6 Do. брег Cent. Cumulative reference... — 5 Б} 5 5 4 811 or (ss si 
. 30,000 5 7/0 | Willans and Robinson Ordinary ............... co-cceee.s.| 10 111 10 lig 5 4 4 | April and October...... 1l 1a] 
50,000 5 8/0 Do, брег Cont. Camatatlve Praference .. } 7 - 6}. 45 9 РА 70 6 64 
3100, 000 Stock 44% Do. per Oent. lst Mortgage Debentares ..| 105 107 105 107 4 0 4 | May and November... - ove 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15, * 10 10/0 Blackpool and Fleetwood Tramwa à 000 00:00000 60006 -. 17 18 17 18 4 8 1 oe see 000 
16187, 900 . 190 5 Brisbane Tramway 6 A Oant. Dabentares..........| 103 105 103 105 417 1 - 10°} a 
50,000 10 8 Bristol Tramways Oarriage Ordinary .. cina 31 33 33 3 8 310 | February and August 13, 31 
25,000 10 4 Do,  Cumua ivePreforenoe(fülly QA) ........... LIE 1)ў 10) . Log 3 15 4 i ies it 
8100, 000 4 Do. 4 por Cent. Dob9ntures IIIIMIMIUUTTEUIEMITT 118 130 118 12) 8 6 l Feb and Auguet eee 0% 
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95,000] 1 0/0 | Isle of Man Tram. and Elec. Power Ord. .....,....«« = a's Ne March aad October ‘is - 
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21, 000 4 5 "T" New ect Traction Ordinae 008-0000 008 00006 OC 00004 51 8 20% wes 0 
60,000 |: § 6/e Do. 6 per Gent. Camalative Preference . . 4 5 4 § 5 14 3 May 000000 00008-00008 00000 eee ooo 
L. 4,000 10 ese Oldham, Ashton aud Hyde Elec. Tramway Ord....... ИІ) ese [III eee өзө 
4,000 10 {0 Do. $ par Oant. Preference . 000000 00000000 000088 «0000 eee өзө Г Г өөө 00 
18,834 10 ose Potteries re Traction 8 008 5 00200500088 eee. vt 121 11% 13) еф ooo eee эз 
30,000 10 5/0 Do. Cent. Cumulative eee 10 11 10 11 41011 | February and August ss d 
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Тнк PosrwasTER-GENERAL'S annual report, just issued, for 
the year 1899-1900, is very satisfactory reading so far as the 
public service of posts and telegraphs is concerned. But in 
respect of the latter, its financial condition is as discouraging 
as ever. Summed up briefly, although the telegraph revenue 
increased by £200,847, the expenditure also increased by no 
less than £266,916, resulting in a net deficit of £288,488—or 
£66,569 more than last year’s deficit. On this the customary 
comment is added: ‘‘ If allowance be made for interest on the 
capital created for the purchase of the telegraphs, the deficit 
on the year is raised to £587,326.” Every year this pain- 
ful fact is rubbed in with unsparing reiteration, but 
without the least attempt at explanation or expectation 
of amendment. The returns of revenue and expenditure 
throw little light on the main subject, though the 
figures are plain enough—so plain indeed that they 
may be called ugly. For example, whilst the percentage 
of salaries, &c., to total revenue in the postal service is 
44:59, that in the telegraph service is set down as 65:87. 
A similar comparison between the cost of conveyance of 
mails and that of telegraph maintenance gives a percentage 
respectively of 11:00 and 20:89. A still more remarkable 
contrast would be shown if the percentage of expenditure on 
the erection of buildings were furnished for the two services. 
For sites and buildings last year the telegraphs are credited 
with over £76,000—a sum which, large as it is, is smaller 
than any set down under those heads ever since 1894-5. 
One would like to know where and what those sites and build- 
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ingsare. These items are over and above those charged under 
the head of Telegraph Extensions," which alone amounted 
to £277,188—nearly £50,000 more than the previous year. 


=a 


Аалтнвт these financial shortcomings there is abundant 
evidence that the telegraph service continues to grow both 
in efficiency and popularity. The number of telegrams 
forwarded was 90,415,128—an increase of more than three 
millions over the previous year. A still greater augmentation 
of business has taken place over the trunk telephone system, 
the revenue derivable from which was £191,701—an increase 
of 14:44 per cent. on the preceding year. The offices open 
for this class of business now number 299, the trunk lines in 
use consisting of about 68,657 miles of wire; and 7,250 miles 
of fresh wire are in course of construction. In this 
connection the PosrwAsTER-(ENERAL announces that, besides 
the license granted to the Corporation of Glasgow last 
‘March, he anticipates that in several other glaces 
municipal exchanges will shortly be established under 
licenses. As we have animadverted on the expenditure 
side of the telegraph account, it is only fair to record that 
upwards of 870 new telegraph offices were opened during the 
year, and that the cost of repairing the lines after the great 
gales and snowstorms of February last amounted to £12,000. 
The number of telegrams classed under the head of “ Foreign ” 
was the highest on record, chiefly due to the South African 
war. With reference to this the PosrwAsTER-GENEBAL makes 
graceful mention of the liberality of the Eastern Telegraph 
Co., who reduced their rates from 4s. to 2s. per word for 
telegrams to and from Her Masxsty’s naval and military 
forces in the field. That this is no small concession is 
evidenced by the fact that the average daily number of such 
telegrams is nearly 150. The same privilege has been 
recently extended to telegrams between South Africa and 
India and Australasia. 

— 

Tug Paper by Бовевт Lane, a translation of which we 
publish to-day, marks an important advance in that theory of 
electrons which appears likely to triumph all along the line. 
It is somewhat strange that after the victory of the wave- 
theory of light, a corpuscular theory of electricity should oust 
all its rivals. Yet such an occurrence appears about to take 
place. Ionic theories are masters of the field in electro- 
chemistry. The ion hag proved one of the most useful 
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conceptions of modern physics. It is formed from the 
molecule by splitting it up into its -electro-positive and 
electro-negative constituents. It promises to be the 
connecting link between chemistry and electricity, and thus 
realise the dreams of Davy and Farapay. Nobody interested 
in electrolysis or primary or secondary batteries can nowadays 


dispanse with a thorough knowledge of ionic idiosyncrasies. 
— — 


Bur when we have no longer to deal with chemical 
processes, and yet have to account somehow for electric 
conduction, for cathode rays, Beoquerel rays, thermo- 
electricity, electro-optics, and magnetism, the ion forsakes us, 
and a new conception has to be introduced. This conception 
is that of the electron, which stands to the atom in the same 
relation as the ion does to the molecule. The conception of 
the electron has been worked out by THOMSON, PoxNTING, 
Drung, and others, and may now be said to be fairly concrete. 
These electrons appear to be able to account for almost every 
electric phenomenon known. A current in a wire consists of 
two streams of elestrons moving in opposite directions, thus 
recalling the old two-fluid theory. About 1 atom in every 
5,000 is split up into a larger and a smaller portion. The 
larger portion is positively charged, and the smaller portion 
negatively, The ratio of the masses is about 9:1, and they 
move about 200 times as fast as the electrolytic ions, the 
average speed being half a centimetre per second. Their 
motion produces in the ether the magnetic field with which 
we are long familiar. When electromagnetic vibrations 
impinge upon the metal, the electrons are set in violent 
motion, and in this vibration the incident energy is frittered 
away—the metal is opaque.” In insulators, the electrons 
if existing at all, have only a very limited range of vibration. 
When the metal is an electrode in a vacuum tube, the 
electrons are projected from the surfaces with velocities 
comparable to the velocity of light. The negative electrons 
constitute cathode rays, the positive electrons constitute 


* сапа] rays." 
22 — 


Ir is when magnetic phenomena, however, are approached 
that the electron becomes really fascinating. Ampire explained 
magnetism by the existence of small ourrents circulating 
round the molecules of the magnetic metal. These currents, 
according to Rosert Lane, are simply convection currents 
produced by therevolution of the negative electrons round the 
heavier positive electrons, just like the moon revolves round 
the earth. Such rotations can only be carried out by elec- 
trons having many degrees of freedom, hence magnetism can 
only be shown to any intensity by substances having spare 
“ valencies " or links.“ The explanation of certain chemico- 
magnetic effects, as well as the Zeeman and thermo-electric 
effects, follows without much difficulty, and magnetism as a 


phenomenon distinct from electricity is abolished for ever. 
— — 


Ir remains to follow the electron through all its life history, 
and to gain some insight into the secret of its charge and 
motion. Lenarp’s production of negative electrons, vulgo 
eathode rays, from a negatively-charged surface by means 
of ultra-violet light should aid this study considerably. But 
the greatest help will no doubt be furnished by the phenomena 


of Becquerel rays, for in this сазе we have a class of bodies 
which freely give off negative electrons without being charged 
at all, and indeed without being supplied with any visible 
source of energy. 

WE are now in the midst of what is sometimes called the 
* silly season in the newspaper world. It is а long time, 
however, since we have seen anything more egregiously silly 
than the announcement in the Daily Mail of last Saturday as 
to an alleged new discovery by Nikora TesLa. We do not 
know what proportion of the startling announcements fre- 
quently made in connection with the name of this electrician 
is authorised by him, but we hope that for his sake it is a 
very small one. In the present instance Testa is reported to 
have discovered a method of perfectly insulating an electrical 
conductor by surrounding it with a frozen mixture of water 
and sawdust in athin metal tube. This amazing insulator, 
TesLa is reported to declare, renders possible the transmission 
of electric power from New York to London. A short while 
ago. Testa’s schemes were in the ether above the earth’s 
atmosphere. Now they appear to be at the bottom of the 
Atlantic ocean. We wonder where they will turn up next. 


— — — Ga 


Rathmines Electricity Works. — We are informed that, owing 
to the indisposition of the Lord-Lieutenant of Ireland, the 
inaugural ceremony of the new Rathmines electricity works 
has been postponed from the 24th to the 31st inst. 


Electric Light in Pit Sinking.—At an inquest held sí 
St. Helen's on Monday last in connection with an explosion 
in a colliery, the jury added a rider to their verdict recom- 
mending the use of safety lamps or electric lights in pit- 
sinking. 

Lightning and Powder Magazines.—The French Minister 
of War has invited the Paris Academie des Sciences to advise 
as to the precautions to be adopted in selecting and planting 
trees in the neighbourhood of powder magazines in order to 
protect the magazines from lightning. 


Personal.— We note that among the names on the Inter- 
national Board for the Congress on Psychology at the Pans 
Exhibition are those of Sir William Crookes and Prof. 
Oliver J. Lodge. It is satisfactory that the physical side of 
this recondite science is thus safeguarded. 


Chefoo-Taku Cable.—The Eastern Extension and Great 
Northern Telegraph Cos. announce the laying of a submarine 
cable between Chefoo and Taku, which is now open for trafic, 
and that arrangements have been made for the early laying 
of a cable between Chefoo and Shanghai. This will provide 
submarine telegraphic communication—available for inter- 
national traffic—entirely independent of the Chinese land-lines, 
and without any addition to the existing tariffs. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repar. 
Latakia—Cyprus  ...—.— eee June 21,1899 ... — 
Cayenne—Pinhieros ......... Осі. 11,1899 .. — 
Tangier— Tarifa . Jan. 3, 1900 — 
— ve 4, Feb. 20,1900 . — 
Pard—Maranham  ............. . Mar 2, 1900 — 
M6le-St. Nicolas—Cap Haitien Mar. 7,1900 ... = 
Serena— Valparaiso Aug. 2,1900 ... Aug. 21, 1900 
Iquique— Valparaiso Aug. 2,1900 . . Aug. 17, 1900 


Wireless Telegraphy at Dover—The Dover Chamber of 
Commerce have received promises of support in the action 
they are taking to get the wireless telegraphy installation 
connecting the East Goodwin lightship and the shore 
reinstated. The Chamber have memorialised the Board of 
Trade and Trinity House, and will bring the question forw 
at the autumn meeting of the Association of Chambers of 
Commerce to be held at Paris next month. 
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A Substitute for Celluloid. —A new substitute for celluloid 
for engineering and other industrial purposes is described in a 
«German contemporary. The name of this new substitute is 
sı Marloid," and it seems that it is manufactured from 
untanned leather boiled in oil. The product is said to 
-resemble celluloid in every respect. 


The Calcium Carbide Industry in Bavaria.—In a recently 
issue Consular report from the second secretary in Нег 
Majesty's Legation at Munich, particulars are given of the 
growing industries in calcium carbide and acetylene in 
Bavaria. It is stated that a well-known electrical firm in 
Nuremberg has acquired water-power at Sarpfoss, in Norway, 
and also at Glommens, and that other firms have acquired 
-similar rights representing from 20,000 н.р. to 40,020 нр. 
for the electrical production of culcium carbide. Acetylene 
-gas is largely used in Bavaria for various lighting purposes. 
The first acetylene gas works for lighting small towns were 
erected at Hassfurt, a town of 2,500 inhabitants. There are 
-no less than 26 small towns in Germany thus lighted. 


A Boiler Record Book.—A publication which steam users 
whether on a large or small scale, should find of considerable 
utility has recently been brought out by the National Boiler 
апа General Insurance Co., of Manchester. This consists of 
а number of strongly-bound ruled pages for entering particu- 
lara of boiler plant, the columns being for records of, among 
other things, cleanings, inspections, repairs, &c. Between 
the pages are guard slips for gumming in the Insurance 
<Company’s reports from time to time, and also any reports of 
external or working inspections connected with the history of 
the boiler. The specimen book sent to us contains 52 pages, 
with room for 20 entries under each column on each page. 
It is recommended that a separate page be used for each boiler. 
"The price of the book is 4s. 6d. post free. 


Electrical Power Transmission in Sweden.—A large power 
transmission plant at the Trangfors waterfall at Vóstmanland, 
Sweden, is described in Engineering. The Kolbóck river there 
forms a waterfall of about 38ft. in height, and the installation 
«comprises six 800 н.р. radial turbines each having four wheels 
of 700 mm. diameter on & horizontal shaft, and making 
250 revs. per min. The shafts are direct-coupled to the 
electric generators. The floor of the engine-room is loft. 
above the lower surface of the water, and the shafts of the 
turbines are located 4ft. above the floor. The water is led to 
the turbines through three pipes of 8ft. in diameter. Three 
turbines directly coupled to the exciters also have horizontal 
:axes, and are each of 25 effective н.р. at 560 revs. per min.; 
they are otherwise of the same construction as the larger ones. 
The current from all six generators is conveyed to 18 trans- 
formers, where the pressure is raised from 800 volts to 14,000 
volts. The transmitting line consists of three 675mm. copper 
wires, supported on porcelain insulators attached to poles placed 
a ta distance of 166ít.; the poles are of a height making the 
minimum distance from the lowest wire to the ground 27ft. ; 
lightning dischargers are placed at both ends of theline. On 
reaching the boundaries of the town of Vesteras, a distance 
of some 14 miles, the pressure is again reduced by a similar 
battery of transformers, and distributed to the various con- 
sumers. The Northern Metal Company head the list of the 
consumers, their new works requiring no less than 900 B. ., 
divided amongst 14 motors, varying from 300 н.р. to 3 н.р. 
capacity. The motors are all of the inductor type, and the 
large ones are principally used for the working of rolling mills. 
‘The works of the General Swedish Electric Company receive 
300 m.r. The power station belongs to the Trangfora Power 
Company. The water power and the site of the station have 
‘been leased for a period of 50 years from the owners, the 
Hallstahammar Co., Ltd. 


Profits on Tramway Undertakings.—At the recent meeting 
of the Tramways and Light Railways Association at the 
International Tramways and Light Railways Exhibition, 
Mr. C. H. Gadsby read a Paper with the above title. As an 
instance of the increase of receipts by a gradual and judicious 
adoption of more frequent services, he gave a table showing 
&hat on а certain steam tramway, by doubling the mileage in 


— [ W5ĩ— — 3 — ——— 


seven years, the number of passengers had been more than 
doubled as had also the gross receipts, while the working 
expenses had only increased by about 70 per cent. aud the 
resulting net receipts had been multiplied by 8}. The receipts 
per car mile had increased from 16:51, to 17:64., whilst 
working expenses had fallen from 11:3d. to 9:8d., and the 
ratio of working expenses from 68 per cent. to 58 per cent. 
It was not, however, to be expected that the gross receipts 
could be increased in the same proportion as the mileage, and 
consequently as a general rule the receipts per car mile were 
reduced. This fact, he thought, had in many instances led 
tramway managers to adopt the policy of restricting the 
mileages in au endeavour to secure high receipts per car mile. 
Receipts per car mile on British tramways varied from about 
7d. to 2s., and he considered that for electric and cable lines 
“ any rise in receipts per car mile above 91. should be at once 
checked by an increased mileage.” The author illustrated 
his argument with the following example :— 


Suppose a system running 1,000,00) car miles per annum with gross 
receipts at 12d. per car mile. The total gross receipts will then be 
£50,000 perannum ; suppose the working expenses are at 60 per cent., and 
therefore amount to £30,000 per annum; the net receipts will bs £20,000 
per annum. Let, now, the mileage bs increased 20 per cent., to 1,202,000 
car miles per annum, and suppose the total gross receipts increase only at 
the less ratio of 15 per cent., and that, in consequence of standing and 
managerial charges being spread over a greater mileage, the working 
expenses increaae only 15 per cant. also. We shall then have the total 
gross receipts, £57,500 per annum; the total working expenses, 254,50) 
per annum ; and the net receipts, £23,000 per annum. In this case the 
gross receipts per car mile work ou’ at 1144. ; that is by incressing the 
mileage 20 per cent. we have reduced the receipts per car mile from 12d. 
to 114d., but have at the same time made an extra £5,000 per annum 
clear profit. 


A table was also included in the Papsr showing the working 
expenses for eight (unnamed) electric tramways in this 
country, some worked by companies, others by municipal 
owners, but all on the overhead trolley system. Tho car 
mileages in one year varied from 135,740 to 1,160,279, the 
aggregate being 3,016,761, and the average operating expenses 
in pence per car mile as follows: Maintenance of permanent 
way, 0:765; motive power, 1:38; repairs of general plant, 
0:305; repairs of cars, 0:576; traffic expenses, 2:67; all 
other expenses, 1:15; total, 6:896. The cost of motive power 
was, Mr. Gadsby pointed out, much lower than with horses or 
steam, being only 1:36d. per car mile, or, including engine and 
dynamo repairs, 1:685d. Car repairs per car mile were about 
the same as for horse or steam traction, in spite of the repairs 
of motors and electrical equipments being included, probably 
because, although the expenditure on each electric car was 
greater, the daily mileage run by an electric car was also greater. 
The item for traffic, consisting chiefly of drivers’ and 
conductors’ wages, was much the same for all three systems. 
The total expenses of 6:8d. per car mile was somewhat higher 
than was generally expected with electric traction, owing to 
the inclusion in the list of a number of small undertakings 
recently started. He expected from the many larger municipal 
undertakings an average total expense between 5d. and 6d. per 
car mile. On the line in the table with the mileage of 
1,160,279, in fact, the total costs were but 5 8d. per car mile, 
on one with the next largest car mileage of 561,989 they were 
5:75d., whilst at Leeds, which was not included in the list, the 
total working expenses were reported well under 5d. per car 
mile. Another table giving in detail the operating expenses 
for 28 American electric roads agreed closely with the results 
of English working, notwithstanding the very different 
conditions. Finally, the following table was given of the 
sizes and number of units of generating plant the author has 
found suitable for various number of cars in service on eleotric 
lines under English conditions :— 


Мо. оё сага D 6| 10| 15| 20 25 30 55, 40 45 50 

No. of sets of generating plant in- | 2 2 2 2 2 3 3 3 3 
cluding reser v—koao oo | | И 

Power of each set in kw. ............ 60/125 175/225 275 500 175 200 200 225 

No. of ears . . . .. . . . . . . . ББ 60 65 70 75 80 85, 90 95100 

No. of sets of generating plant in- 3 3 3 5 3 3 Е 3 3 3 
cluding reserve . F | 

Power of each set in kw. ............ 250 250 275 275 300 300 525 325 550 350 

E 
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‘SUNDERLAND CORPORATION ELECTRIC TRAMWAYS. 


5 The nucleus of what will ultimately be an extensive system 


of municipal electric tramways was formed on Wednesday, the 
15th inst, at Sunderland by the opening of some 12:5 miles 
of electrically-equipped tramway track. Sunderland is an 


horse cars on a portion of the existing system. 


important seaport town situated at the mouth of the River 


the Sunderland Tramways Co, commenced running.a few 
The company 
having acquired powers in 1878 it will be seen that the local 
authority received powers to compulsorily take over the tram- 
ways in 1899. Accordingly in 1898 the Corporation commenced 


SUNDERLAND : Two OF THE TRACTION GENERATORS, 


Wear in Durham. It possesses an extensive shipping trade 
in coal and timber, besides numerous engineering and other 
industries. The tramway system, when completed as now 
рене, will connect a large number of busy thorough- 

es in the centre of the town and link these with the 
suburban and seaside districts surrounding the town. Tramways 
have been in existence in Sunderland since 1879, when 


to pay serious attention to the question of municipalising the 
tramways. A tramways committee was formed and a depu- 
tation, including the Mayor of Sunderland and the Corporation 
electrical engineer, Mr. J. F. C. Snell, visited Hamburg, 
Brussels, and other cities on a tour of inspection of electrical 
systems of traction. At the conclusion of this tour the 
deputation unanimously supported Mr. Snell’s recommenda- 
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tion to adopt the overhead trolley system, and plans for 
carrying out this werd put in hand. On September 21st of 
that year the Council formally accepted the proposals of the 
"Tramwáys committee, and it was decided to seek the 
necessary powers in а bill then being drafted. The Sun- 
derland Corporation Act, 1899, granted, among other 
‘things, powers to work electrically 28 miles of single 
-track extending over 124 miles of route. The act allowed 
а period of five years for the completion of the scheme, 
but it was decided to proceed immediately with about half of 
the total mileage, tho greater past of this portion of the 
scheme having now been completed and the-remainder being 
nearly completed. It should be, mentioned that at the time 
of the compulsory purchase of the tramways the capital of the 
company stood at £74,000 paid up, and that the entire under- 
taking was acquired by the Corporation for £35,000, the 
discrepancy being explained by the immortal section 48 of 
the Tramways Act. 


between each pole. The track bonds, supplied by Messrs- 
Askham Bros. and Wilson, are of crucible cast steel- 
he crossings are set up with the Tin. track rails, and 
are set at 1 in 8. The draining of the track has been 
carried out by cutting the rail and placing drain boxes con- 
nected by pipes and intercepting chambers to the nearest. 
gulley. The track has been paved over a considerable length 
with creosoted Scotch fir laid direct on concrete floated up: 
to level and pitch grouted. The remaining portions of the- 
track are paved with Norwegian or Aberdeen біп. by 4in. 
granite setts laid on a lin. bed of sand, and pitch grouted. 
The entire contract for the equipment of the track has- 
been carried out by Messrs. Dick, Kerr & Co. Span wires 
with rosettes have been used in one of the principal streets, 
viz., Fawcett-street. In North Bridge-stree& and Roker- 
avenue centre bracket poles have been used, and for the- 
remaining portion of the track short side poles are employed. 
Where bracket poles have been used the trolley wires have 
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SUNDERLAND : CARS AND SIDE-POLE CONSTRUCTION, 


The accompanying map, Fig. 1, shows the routes already 
working, those nearing completien, and the remaining por- 
Jions of the system which come under the scheme embodied 
in the Act of 1899. The tramways now running extend from 
the seaside suburb of Roker through the town to Christchurch. 
In converting from horse to electric traction the track has 
been entirely reconstructed, more solid foundations and a 
heavier type of rail having been laid down. The general 
section of the track is shown in Fig. 2. The track is laid 
throughout with 96lb. girder rails of high carbon steel, 
possessing а tensile strength of 46 tons per square inch. The 
rails are in 80ft. lengths. [t is regrettable that owing to the 
inability at the time to obtain immediate delivery of English 
rails, a German firm—viz., the Phenix Rail Co., of Ruhrort— 

: wore engaged to supply these rails. The fish-plates are of 
64lb. steel, and the sole-plate weighs 84lb. The rails are 
bedded on to Gin. of 6 to 1 concrete, packed up with 
8 to 1 cement mortar. The tie rods are placed 8ft. 
apart, and are of 2in. by gin. wrought iron. The joints 
are bonded with double 000 Columbia bonds, the cross bonds 
being placed opposite to each pole, and the track bonds 


been flexibly suspended by the fiddle bow suspension now so 
deservedly popular. The trolley wire is of No. 0 §.W.G.. 
gauge and is duplicate throughout. The poles, made by 
Messrs. Stewart and Menzies, are three-section steel 
poles of three descriptionr—viz. (1) poles tested for 
1,000lb. strain, (2) poles for 1,5001Ь. strain, and (3) poles for 
2,00010. strain. The brackets are of Mannesmann tubes. 
The span wires throughout are of 7/18 galvanised steel wire. 
It should be mentioned that the details of the bracket work. 
instead of being of cast-iron are of gunmetal, painted. 
Messrs. Callender’s Cable and Construction Co. have supplied: 
the traction cables, which are laid throughout on the “ drawn- 
in” system. This company has also supplied the section: 
pillars. The cables are laid in Sykes’ earthenware conduits 
placed in the clear-way between the tracks as shown in Fig. 2. 
There are four traction feeders—viz., one of 0:35 вд. in. seotion 
divided into two branches each of 0:122 sq. in. section and 
three feeders each starting with 0-2 sq. in. section, and 
reducing to 0:122 sq. in. section. The line wires are of 19/18- 
lead-covered cable. The return cables are laid in the 
following manner: There are first two cables: of 0-4 sq: in. 
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section, connecting the power station to the nearest point on 
the track, and these cables are connected to the track as 
follows: The track is crossed by four 000 bonds which are 
clamped together in a draw-box in the olear-way; the cables 
are connected to these clamps by means of thimbles. In 
addition to these return cables one point near one terminus is 


brought back to a negative booster at the station through a | gro 


O-Bin. cable. Another point near the other terminus is 
. brought back in the same manner through a 0:25 sq. in. 
cable. The negative boosters are made self-regulating by 
carrying the outgoing current through the series windings of 
the boosters, thus making the boosted negative volts propor- 
tional to the load on the traction generators, For the 
telephone and test leads three-core and four-core cables have 
been laid. The draw-boxes which, as shown in Fig. 2, are 
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SUNDERLAND: CENTRE-PCLE CONSTRUCTION. | 


placed in the clear-way between the tracks, are of cast-iron 
with heavy cast-iron covers, the spaces being filled with beech 
blocks. They are built on 9in. walls, cement rendered. 
"There will ultimately be 70 cars running on the tramways, 
and of these 26 are on order, but only eight bave at present 
been delivered. The cars have been built at the Electric 
Railway and Tramway Carriage Works, Preston, and have 
. been electrically equipped at the neighbouring works of 
the English Electric Manufacturing Co. Those at present 
delivered are equipped with Brill trucks and are double- 
decked, having a carrying capacity of 56 passengers. 
It is, however, intended to use six double bogey trucks, 
also eight single deck trucks for one of the routes on 
which there is a low over-bridge. On some of the cars 
* Standard air brakes have been fitted, and all the cars are 
fitted with emergency electric brakes besides the usual ratchet 
- hand-brake. A striking and useful feature of the cars, as 
shown in the illustration, is the illuminated destination boxes 
_Garried at each end. These boxes are fitted with three 
8 c.p. lamps which render them conspicuous after dark. The 


headlight on the cars is not electric but oil, as owing to the 
darkness of some of the streets traversed it was thought desir- 
able not to use electricity in case of a breakdown. The trolley 
standard is placed in the centre of the car deck and carries a 
swivel type ofarm. The greatest overhanging, however, is 
only 7ft. The trolley wire has a 22ft. clearance from the 
und.. „ 58 
The electric car sheds at present have been built out of part 
of the old horse sheds, and the work of reconstruction is still 
going on. At present there are four tracks, each with a con- 
tinuous inspection pit. The present capacity of the sheds 
is about 20 cars. j EE MENO I 
Electric power for these tramways is being supplied from the 
Corporation electric supply station, which has been in opera- 
tion since 1896. The traction plant, however, is distinct from 
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SUNDERLAND: CONDENSER COOLING TOWER. 


the lighting plant with the exception that the new boilers are 
interconnected with the old boilers originally installed for 
lighting purposes. The new steam generating plant includes 
four Galloway boilers, each 28ft. by 8ft. Oin., raising steam 
at 130lb. pressure. There are also two Green's economisers 
each with 286 tubes and two steam-driven Buffalo draught 
fans, each 72in. in diameter for producing the induced draught 
for the entire boiler plant. The boilers are fed from two 
Weir direct-thrust vertical steam-feed pumps. The steam 
ranges are of біп. lap-welded steel. At present the boilers 
are fired by hand with cheap slack fuel, but it is intended to 
carry out a system of mechanical coal conveyance and stoking, 
two or three types of mechanical stokers being about to be 
introduced for purposes of trial. The chimney is but 46ft. in 
height from the base level, and on this account mechanical 
induced draught has been adopted. It is found that with the 
existing arrangements for draught the highly bituminous slack 
fuel employed can be burned without producing smoke. 
Within the machinery room} the lighting and traction 
sets are arranged in one long row, each set being placed 
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transversely across the length of a somewhat narrow room. The 
utmost use has been made of the small space available. At 
one end of the room is the original lighting switchboard, 
while facing the sets along one side of the room near the 
centre is the new tramway switchboard erected on а spacious 
platform. The lighting sets comprise the following items 
viz. (1) two Holmes-Willans direct-coupled two-crank 60 н.р. 
balancers ; (2) three Belliss-Silvertown direct-coupled two- 
crank 200 н.р. generators; (8) two Belliss-Parker direct- 
coupled two-crank 200 н.р. generators ; (4) one Belliss-Holmes 
direct-coupled three-crank four-pole 450 н.р. generator ; (5) one 
Belliss-Sunderland Forge direct-coupled three-crank four-pole 
450 н.р. generator. All these generators run at 220 volts. 
The traction sets are four in number, each consisting of a 
Belliss-Sunderland Forge three-crank four-pole 450 n.». direct- 
coupled set, running at from 500 volts to 550 volts according to 
the load. These four sets are coupled in pairs to two Wheeler 
the surface condensers, the condenser foreach pair being erected 
immediately between them. The tramway switchboard, which 
is of a plain but serviceable construction, was erected by 
Messrs. Moon, Loughlin & Co., of Manchester. 


SUNDERLAND: TRAMWAY SWITCHBOARD, 


The following is a list of the contractors, sub-contractors, 
and manufacturers who have supplied plant for this tramway 
undertaking :— 

Entire equipment of track ............ Dick, Kerr & Co. 


Gable Callender's Cable & Construction Co. 


Traction generating sete, cond : : 
шш 9 99998 59 8 ш ee \ Sunderland Forge & Engineering Co. 


Switchboard .............................. Moon, Loughlin & Co. 

Steam and other pipe work ......... Wearmouth Foundry Co. 

Steam engines .......................... Beiliss and Morcom. 

Condenser, &c. ........................... Wheeler Cond. and Engineering Co. 
Feed pumpe .............................. G. & J. Weir. 
ri. а шы ЫКЫ Galloways. 

Economisers .............................. E. Green & Son. | | 
%½%00⁰ĩT x a euis Elec. Rail and Tram. Carriage Wks. 
Cars, motors, &с......................... English Electric Manufacturing Co. 
Conduits .............................. Albion Clay Co. 

D ES Phoenix Rail Co. (Germany). 
Ei.. 8 Askbam Bros. and Wilson. 

Poles .... . Stewart and. Menzies. 

Bracket tubes .........................›. Mannesmann Tube Co. 

Buildings Mn T. P. Shafcoe. 


For the section of the tramways now completed or nearing 
completion the following are the items of expenditure :— 


Four boilers, Ас: оло es e ep E va yat £4,490 
Steam and other piping .............................. 2,080 
Generators, condensers, cooling plant, ka 14,190 
СП GAN M 685 
Draught fans (including erection).................. 870 
DII. MR 44,915 
12:8 miles of permanent way . . 96,000 
Overhead equipment (including cables) 14,000 
26 cars and spares ......,.,........................... ,800 
Car shed alterations ................................ 5,200 

Approximate total £158,230 


Since the inauguration of a section of these tramways on 
the 15th inst. the public has shown in a very practical way 
its appreciation of the facilities afforded. On the first half. 
day 14,747 people were carried, the receipts amounting to 
£67 and on the next day 16,900 passengers were carried, the 
receipts being £74. The fares have been reduced 40 per cent., 
being now 2d. for the entire distance with 1d. sectional fares. 
No small share in the success of this undertaking must be 
attributed to the energetic and able Corporation electrical 
engineer, Mr. John F. C. Snell, and it is greatly to 
his credit that the undertaking bas been carried out 
in the short space of time since it was decided to 
electrically equip the line Mr. Edward White, the 
station superintendent, has ably assisted Mr. Snell in 
supervising the erection of all the plant at the station, and 
Mr. J. R. Crisp has acted as resident inspector of the 
permanent way and electrical equipment. Mr. G. L. Andrews, 
B. Sc., is the tramway superintendent in charge of the sheds, 
rolling stock, and completed portions of the line. We may 
mention that Mr. W. Morrison, formerly the general manager 
of the Sunderland Tramways Co., was transferred at the time 


SUNDERLAND: ELECTRIC CAR SHEDS. 


of the taking over of the undertaking, and is now trafic 
manager for the Corporation. 

A scheme is now being developed, and will shortly be 
brought before the Sunderland Council, for the erection of з 
much larger power station and car sheds, to enable the elec- 
tric tramway and supply systems of Sunderland to be still 
more extensively developed. We hope at an early date to 
present our readers with furlher'particulars of this scheme, 
which we trust will be brought to Шаш: 

In conclusion, we acknowledge our indebtedness and express 
our thanks to Mr, John F. C. Snell for his courtesy during 
our recent’ visit to the tramway system and for the assistance 
he has rendered us in the preparation of this article. 


Wireless Telegraphy on Borkum Island.—Her Majesty's 


Consul General at Hamburg reports that a station for wireless 


telegraphy has been erected by the North German Lloyd 
Steamship Co. of Bremen on the Island of Borkum, off the 
north-western coast of Germany, for the purpose of commu 
nicating both with passing vessels and with the . 
Experiments for testing the capabilities of the apparatus sí 
the Borkum station have been proceeding during the last few 
months, and it is stated that, owing more especially io 
improvements made in the apparatus by the North Germal 
Lloyd, the results have been very satisfactory. Experiments 
made lately by the express steamer of that company, the 
“Kaiser Wilhelm der Grosse,” resulted in quite readable 
messages being sent from that vessel to Borkum, and received 
on board from Borkum, at a distance of 40 nautical miles; 
whilst it is stated that messages which were fairly clear were 
received at the Borkum station from on board the steamer 
even at a distance of 50 nautical miles, м 
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IHE PARIS EXHIBITION.—IV.* 


(BY OUR SPECIAL CORRESPONDENT.) 


The generating sets built by the French firms offer, as a 
whole, a strange contrast to the typical English ones already 
described, and, it must be said, to the detriment of the former. 


Fic. 12. —700kw. DaypE Риё Dynamo. 


Imstead of the compact fast-speed engines, we find slow-running 
mill engines employed to a large extent, and in many cases 
single-cylinder machines, some of the latter being used even 
for alternators. Of course, as the exhibition alternators are 
not paralleled, an even turning moment is not so essential, 
but one looks to an exhibition of this sort to find an indication 
of the typical practice of the country. I will, however, first 
describe some of the continuous-current sets, and will com- 
mence with the 700kw. Daydé et Pillé dynamo (manufactured 
by the Compagnie Générale d'Electricité de Creil), which is 
driven by a 1,000 н.р. single-cylinder Weyher et Richmond 
engine of peculiar construction. The dynamo, which may be 
regarded as a good example of French manufacture, is illus- 
trated in Fig. 12. It is a shunt machine, designed for 700kw. 
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Fic. 15,—Роги-рІЕсЕ oF DATDE PrLLÉ DYNAMO. 
(One-twentieth size.) 


at 250 volts. The field magnets consist of a mild steel ring, 
from which 14 magnet cores radiate inwards. The shape of 
the pole-pieces, which are of forged iron, and are not in one 
piece with the cores of the magnets, is shown in Fig. 18. The 
armature, 2,250mm. (7ft. 4Jin.) diameter and 510mm. (1ft. Sin.) 
wide, is formed of discs insulated from one another by paper 
and carried on a cast-iron spider. Copper cable of rectangular 
section is employed for the winding, and the armature being 
æ smooth surface one, the windings are held in place by 
binding. wire and by distance-picces fixed in slots in the core. 
The end connections are made by curved strips, wood being 
employed to maintain these in position. The commutator 
has a diameter of 1,600mm. (5ft. 8in.) and a useful width of 
185mm. (7}in.), and the brushes, of which there are four 
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per pole, or 56 in all, each oppose two surfaces— copper and 
carbon—to it. The efficiency of the machine at full load is 
stated to be 94 per cent. 

As already noted, the engine is of the single- 
cylinder type, its valve gear being its most interesting 
feature. This is placed at the end of the cylinder 
and is shown in Fig. 15, Fig. 14 being а general 
view of the engine with the gear hidden. The 
cylinder diameter is 1,050mm, (8ft. 5%in.), the 
stroke 1 metre (8ft. 83in.), the speed 120 revs. per 
min., and the steam pressure 7kg. per square centi- 
metre (100lb. per square inch), a reducing valve 
being employed to reduce down from the 10kg. per 
square inch (1421b. per square inch) pressure of the 
steam mains. The general characteristics of the 
carcase of the engine are apparent in Fig. 14 and 
do not need enumeration. The cylinder casting is 
in three parts. Of these the middle one may be 
considered the cylinder proper and is steam-jacketed, 
while the other two contain the admission and 
exhaust steam ports, the first-mentioned of which 
is also jacketed. The admission and exhaust valves 
are flat and self-closing and are very light ; they bear 
directly upon orifices in the ends of the cylinder, this 
disposition diminishing clearance to & minimum. 
They have the shape of sectors of circles, and 
move backwards and forwards along a circular 
path in their own plane. The admission valves 
are controlled by wiper shafts actuating a trip 
motion regulated by the governor. The exhaust 
valves are actuated by a link motion, the link being 
partly straight and partly curved. As the slide 
moves along the straight part of the link, the exhaust valve 
opens and then quickly closes; when the slide is on the curved 
extremity of the link, the lever fixed to its end and controlling 


Fic. 15.— DETAIL OF VALVE GEAR OF WEYHER AND RICHEMOND 
1,000н.р, SINGLE-CYLINDER ENGINE. 


the valve is at rest. The various parts of the valve gear and 
its action can be traced out on Fig. 15. 

The engine is provided with a heavy crank-shaft governor, 
actuating directly the trip motion. A special knock-off is 
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provided in addition, which shuts off steam in the event of the | poles placed within it, the outer side of the ring serving as 
main governor being deranged. The flywheel weighs 39 tons. | commutator. In fact, at a first glance the machine resembles 
The barring gear, another important necessity in a single- | a huge revolving commutator, and one may wonder why it 
cylinder engine, is seen in Fig. 14. | need be driven by the large vertical cross-compound engine 
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Fic. 14.—1,000н.р. SINGLE-CYLINDER ENGINE BY WEYHER AND RICHEMOND. 


In the generating set of the Société Alsacienne де | waich is coupled to it. Figs. 16 to 19 show the general 
Constructions Mécaniques, it is the dynamo that presents the | arrangement of the engine and dynamo, and from the first of 


most interesting features, although the design is not а new | езе the construction of the combined armature aud com- 
one. The machine is destined for the supply station of the 


Compagnie Parisienne de l'Áir Comprimé on the Quai de 
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Fic. 20.—CASTING SUPPORTING THE ARMATURE OF SOCIÉTÉ ÁLSACIENNE Fic. 21.—BnRvsH-HoLDzR Castine OP So)ciÉTÉ ALSACIENNE 
DYNAMO. DYNAMO. 


Jemappes, where several other machines, similar in design | mutator is evident. The field magnets are 12-polar, and are 
and size have been erected during the last few years. The | made up of a steel casting with wrought iron pole-pieces each 
striking peculiarities are the employment of a Gramme ring | of which is fitted with a coil wound on a sheet-iron former. 
for the armature which revolves past stationary field magnet | The field magnet casting is bolted to the bed plate of the 
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engine. The armature, as is seen, is of large dimensions, 
and is formed of an annular core of steel stampings, the 
whole being maintained by а star-shaped casting (Fig. 20) 
with 89 arms. which is keyed to the main shaft of the engine. 
The diameter of this casting is about 18ft., and it weighs 
74 tons. Each arm of this carries a horizontal steel bar fitted 
with a bronze sleeve, which serves to support the core discs, 
‘and at the same time regulates the distance between the core 
and the plane of the star-shaped casting. These bars are 
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Fic. 18,—Plan of Engine and Dynamo (section on E F). 
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prepared is insulated with a layer of asbestos paper, and is then 
wound with paper-insulated copper bars of rectangular section, 
some U-shaped and an equal number of straight ones. The 
U-shaped bars are placed from inside across the core and the 
straight ones are on the outside and form the commutator 
bara, connecting the right-hand of one U to the left-hand of 
the next to form a completely closed Gramme ring. The 
12 brushes are carried on the casting shown in Fig. 21 
—an enormous brush-holder, for its diameter is 14ft. 9in.— 
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Ftu, 17. — End Elevation, showing Dynamo and H.P. Cylinder. 
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CoxTiNUOUs-CURRENT GENERATING SET BUILT BY THE SocIÉTÉ ALSACIENNE DE CONSTRUCTIONS MÉCANIQUES. 
700kw. at 590-600 vo'ts ; 60 revs. per min. 


insulated from the casting itself by means of insulated tubes 
and washers. The core is formed of stampings of soft steel 
0.5mm. thick, these bars passing through holes in the stamping. 
Thirteen core sectors make up the complete annulus, being 
placed end to end, the jcints in one layer being covered by 
the metal of the next. - The core, when built up on the support 
in this way and with paper between the layers, undergoes a 
strong compression and is held together with bronze nuts and 
washers. On the right of Fig. 20, in the background, is seen 
a completed armature core ready for winding. The core thus’ 


and the rods carrying the brush-holders proper are mounted 
on ebonite sleeves on rods projecting from this. spider in a 
similar way to those from the armature spider. A handwheel 
in connection with worm gearing turns the whole casting to 
adjust the brushes. The data for a similar machine running 
in the Quai de Jemappes station, given on next page, are of 
interest. 
The engine valve gear is of the Wolf-Corliss type. The 
cylinders are jacketed, the jacket of the high-pressure cylinder 
receiving steam direct from the boiler, that of the low-pressure 
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| Armature. 
Speed (revs. per min.) Et g[L[„ . 2 . 70 
. External diameter of armature core (metres) 3˙81 
Internal ditto dito 5:42 
Peripheral speed (metres per вес.)................................. 14 
Potential difference at brushes (volt) . 500 to 600 
Sectional area of armature core (sq. em.) . 710 
Total number of turn ę ⁊3: 2,268 
Sectional area of each winding (sq. mm.) 60 
Current in each armature coil (amperes) )) 125 
Current density (amperes рег sq. in.. . ... 2 
Resistance of armature at 4050 (nh ese var eroe tend 0:006 
At 500 volts. At 600 volts. 
Power expended in the armature : — kw. kw. 
COR loas ⁰⁰ 135 ...... 87 
Hysteresis ©... esie анана ñĩ«õ;8 OPE RV 68 ...... 8:9 
Foucault currents ................ оон го 14 
Poll!!! • 21°3 19-0 
Field. Magnets. 
Section of iron core (sq. em.) . F 2.100 
Length of core (em. · O UU l U VI? жн, 45 
Polar surface (sq. em.) Et t a e . 5.600 
Airgap ee а Кра кы e a ныр КБИ 4 
Maximum current in field coils (amperes) ...... ............. 25 
Total resistance of field coils (ohms) 24 
Section of wire (sq. mm. Ek . 21 
Current density (amperes рег sq. in.) ........................... 12 
Maximum power spent іп field magnets (watts) 1,500 
At 500 volts. At €00 volte. 
kw. kw. 
Power supplied to external circuit 750 
Power spent in the machine: — 
Field magnets CI ·« . I. era 1:5 
Armature kk. & 18858 87 
Hysteresis ""———— 68 ...... 8:9 
Foucault currenss . 10... 14 
«Pola occu ̃ ꝛ ERN О ГҮҮ 0 22:3 eer eee 20:5 
Electrical efficiency per cen ea" 0872 
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cylinder, however, constituting the receiver. The cylinder 
diameters are 856m. and 185cm., and the stroke 120cm., and 
the general design is seen in Figs. 16 to 19. There is a ball 
governor acting on the cut-off of the high-pressure cylinder. 
The flywheel is on the opposite side to the dynamo. Its 
diameter is 5:7 metres, and it weighs 31 tons. 

A generating set consisting of an engine made by MM. 
Crepelle & Garaud, and a dynamo by the firm of Décauville 
Ainé is another type of French design. The dynamo is 
10-polar, and its field magnet poles project inwards from a 
polygonal frame, the coils being wound on the sides of the 
polygon. This may be described as of the Thury pattern. 
The engine is a horizontal cross-compound Corliss machine, 
rated at 1,200 m.r. Its flywheel is placed between the two 
cylinders, and a 250-volt 1,800-ampere dynamo is placed on 
each side of the flywheel. Considering its output, the machine 
appears rather bulky. Providing current for the exhibition 
supply, the two dynamos are usually connected in series, but 
they can be put in parallel if desired. A drum winding is 
employed on a smooth core. 

Two small Bréguet dynamos driven by de Laval steam 
turbines have been placed among the larger French generating 
sets, and do not seem to attract as much attention as they 
deserve. This is probably because of their small size, com- 
bined with the fact that their working parts are not visible; 
and, moreover, the gentlemen attending the French exhibits are 
not always as attentive in answering questions as they might 
be. The de Laval steam turbine is an impulse wheel, un- 
like the Parsons’ which is a reaction turbine. Steam is 
simply directed against the blades of the wheel by nozzles, 
being allowed to expand on its way from the throttle valve to 
the directing nozzles. Thus the speed at which the wheel 
revolves is very great, varying from 7,500 to 80,000 revs. per 
min. (representing a peripheral speed of from 175 to 400 
metres per second) according to the type and size of the tur- 
bine. The specimens in operation at the exhibition have 
wheels of about 70cm. diameter, making about 7,500 revs. 
min. These high speeds necessitate the employment ole 
double helical gearing between the turbine and the dynamo 
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shaft, this gearing being enclosed in a cast-iron case which 
forms part of the main casting of the engine. 

Two generating sets of still smaller capacity may also be 
mentioned in passing—viz., two 60 н.р. Charon gas engines 
belted to continuous-current dynamos made by the Compagnie 
Générale Electrique of Nancy. These each generate current at 
250 volts, and are employed together with the larger 250-volt 
machines to supply make-up current to one side of the three- 
wire network, They have proved of great service on an 
emergency, as, for instance, when the water supply to the 
French boilers was suddenly cut off one afternoon a few weeks 
ago, due to the bursting of a feed pipe. The two little sets 
have been running since last December, and have supplied 
current to the cranes and for lighting and other p 
during the erection of the machinery in the electricity building. 

The dynamo of the Société Alsacienne is not the only one 
with a Gramme ring armature, this honour being shared by 
the Labour machine made by the ‘Société l'Eclairage 
Electrique,’’ which company, it is interesting to note, is the 
successor of the old Société Générale d'Electricité which 
introduced the Jablochoff candle at the 1878 exhibition and 
lighted the Avénue de l'Opéra by its means in 1879. The 
alternators made by this company possess some interesting 
features and will be returned to later. The continuous-current 
machine is 12-polar, and generates 800 amperes at 250 volts 
when driven at a speed of 120 revs. per min. by а 800 н.р. 
tandem compound Biétrix engine with Collmann valve gear. 
This set is direet-coupled, as are all the machines (except the 
two gas-driven ones) which generate current for the exhibition 
light and power supply ; the main dimensions of the engine 
are 865mm. and 600mm. cylinder diameters and 750mm. 
stroke, and the armature is 2 metres in diameter, and weighs 
4 tons. 

Finally, I may mention a combination which appears some- 
what incongruous to British eyes—viz., an 8-pole Thomson- 
Houston dynamo driven by a large single-cylinder Corliss 

The dynamo has been made in France by the firm of 
Postel- Vinay for the French Thomson-Houston Co., and has a 
very workmanlike a . It has evidently been prepared 
in accordance with the American model, and differs from the 
American machine in a few details only. In type it is a 
tramway generator with a capacity of 325kw. at 550 volts 
and 90 revs. per min. The engine that drives it has been 
built by MM. E. Garnier & Faure Beaulieu. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALRE.] 


The Platinum Gas Thermometer.—For work at high tem- 
peratures the air thermometer with a platinum-iridium vessel 
is superior to a porcelain thermometer owing to the absence 
of softening, and the permeation of the gas, which in the case 
of hydrogen is troublesome, is obviated by substituting 
nitrogen for eir or hydrogen. In continuation of their 
previous work on the subject, the authors have determined 
the correction to be applied on account of the expansion of 
the vessel. This expansion, which demands a correction of 
10deg., 830deg. and 40deg. respectively at 500deg., 1,000deg. 
and 1,150deg., is not regular, and a further error of 
1-6deg. to Tdeg. is occasioned by the irregularity. The 
curve of expansion was determined by measuring the 
expansion of a rod made of the standard alloy, containing 
80 per cent. of platinum and 20 per cent. ofiridium. With 
a nitrogen thermometer subjected to the new corrections 
a number of melting points of metals were determined, 
so as to render future tests, especially those of thermo- 
elements, independent of the nitrogen thermometer. Thus 
the melting point of lead was found to be 826-9deg., of pure 
silver 961-5deg., and of gold 1,064:0deg. The last value was 
verified by an optical method, the refractive index of air 
exposed to the temperature of the melting point being 
measured. This also gave 1,064deg. 

: [Ногвовх and Dar, Ann. der Physik, No. 7, 1900}. 
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Magnetic Intensity Variometers.—The magnetism of a bar 
and the directive force of a bifilar suspension are not free 
from changes in the course of time, and are greatly affected 
by temperature. M. Eschenhagen has therefore adopted 
quartz fibres in order to obtain a simple torsional suspen- 
sion. The systems of magnets and suspensions usually 
employed with magnetometers weigh at least 20 grammes 
to 30 grammes, and are therefore not suited for quartz 
fibres, as the latter would have to be too thick for the 
proper sensitiveness. The author has therefore provided 
a light system of magnets weighing about 1:5 grammes, 
and has found them to possess several distinct advan- 
tages, such as easy accessibility, adjustable damping, and 
& fixed mirror for photographic registration, which can 
be displaced with ease and certainty. For intensity vario- 
meters a quartz fibre, not too thin, about mm. to „таш. 
thick, is selected, and the upper end is twisted until the 
magnet lies perpendicularly to the magnetic meridian. The 
author employs a simple expedient for increasing the sensi- 
tiveness of an instrament. He uses a fixed directive magnet 
parallel to the needle and below it. If the poles of the 
directive magnet are placed opposite the like poles of the 
needle the instrament becomes more sensitive, if in the con- 
trary position it becomes less sensitive. 


LM. EscuENAGEN, Terr. Magnetism, June, 1900.] 


Cause of Terrestrial Magnetism.—An interesting attempt to 
reduce the phenomena of terrestrial magnetism to electric 
convection currents has been made by W. Sutherland. He 
supposes that the primary magnetic field of the earth is 
produced by a surface charge of negative electricity, which 
revolves with the earth, and whose motion through the ether 
produces the magnetic field. Astronomically, however, the 
earth does not act as a negatively-charged body, as its surface 
charge is compensated by an equal positive charge at the 
centre. The author shows that the surface density 
required would be 51,000 electrostatic units. The magnetic 
field outside the earth would be the only external evidence 
of the existence of the electrostatic field within. Secular 
variation is accounted for by a dissymmetry of the 
conductivity of the earth’s crust, which induces a trans- 
verse field, and produces a potential similar to that of Barons’s 
hypothetical transverse magnet. As regards the daily varia- 
tion, the authcr points out that the process of dissociation 
induced by the sun in the upper strata of the atmosphere 
would produce a downward current of positive ions, and this 
would be the earth-air current to which the diurnal and other 
short-period variations have already been attributed. The cur- 
rents are closed by flowing along the surface of the earth from 
equator to pole, by the glow discharge of the aurora in polar 
regions, and in the upper atmosphere by flowing from the 
pole to the equator. 

[W. SUTHERLAND, Terr. Magnetism, June, 1900.] 
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Dielect ric Strain. — The expansion of a dielectric in an 
elecirostatio field has been adduced as an experimental proof 
of the theories of Faraday and Maxwell, but the results 
described are anything but concordant. Röntgen ascribes the 
observed changes of volume to the electric compression of the 
electrodes and the heating effect of the free charges on the 
surface of the glass or liquid. L. T..More has endeavoured to 
meet this criticism by a special arrangement of three con- 
centric tubes, the inner one being brass, enclosed in a glass 
tube surrounded by another brass tube. The results of his 
experiments, however, lead him to the conclusion that the 
stress occuring in the ether when a dielectric is electro- 
statically - charged causes a mechanical deformation of 
the substance. At least, if there is such an action it must 
be extremely minute—perhaps a slight re-arrangement of the 
molecular structure —as an effect so large as one expressed by 
the formula KH?/8z would be very appreciable. Though it 
might have been expected that such ethereal stresses would 
change the length of a dielectric both along and at right 
angles to the lines of induction, yet as one of these is a tension 
and the other a compression of equal amount, it is difficult to 


see how any change of volume other than a differential effect 
would result; whereas Quincke finds that the change of 
volume is nearly three times as large as the linear expansion. 
A strain as indicated is not met with in any allied field of 
investigation. 

[L. T. Mons, Pial, Mag., August, 1900.] 


IMPROVEMENTS IN THE CONSTRUCTION OF 
BATTERY MOTOR OARS. 


In an article contributed to No. 11 of the Centralblatt für 
Accumulatoren und Elementenkunde Herr Zechlin states that there 
are two principles in the construction of motor iages which he 
has already advocated— namely, that the weight of the vehicles 
should be reduced as much as possible, and tbat frictional resistance 
should be minimised by the employment of ball bearings. 
Diminishing the weight of the car reduces its traction resistance 
and lessens the shocks caused by the inequalities in the road; but 
there is a limit beyond which the weight cannot be reduced, even if 
the requisite mechanical strength could be obtained, and this is fixed 
by the weight necessary to give the adhesion requisite for continuous 
motion. This adhesion depends both on the weight of the vehicle 
and on the nature of the surface of contact between the wheel and the 
road, and if it is unduly reduced the ascent of an incline becomes 
difficult, and the steering is irregular whichever axle the driving 
impulse is applied to. e reduction of the weight of the vehicle is 
of special importance in the case of battery care, and it should be the 
object of the designer of such vehicles that the total weight of 
the battery and car should not exceed the weight requisite to give the 
necessary adhesion. Most of the recent cars exhibit a marked improve- 
ment in the direction of weight, and thus also in reducing traction 
reeistance and effecting a saving of energy. But from the result of 
the last few years’ experience it does not appear that the weight either 
of the motor or of the batteries can be further materially reduced, 
so that it is only by improvement in the design and construction of 
the vehicles themselves that greater economy in working can be 
expected. If the weight is evenly distributed between the four 
wheels, it is more economical to allow the greater proportion of this 
weight to the battery rather than to the vehicles, p always, of 
course, that due regard is paid to the strength of the latter. Allowing 
a larger proportion of the weight to be utilised in the construction 
of the battery permits of the employment of cells of the Planté type, 
which yield two or three times more discharges than do the lighter 
pasted plates. 

Another method by which the economy of battery cars may be 
increased is by enlarging the diameter of the wheels. This method 
was first employed by Dr. Luxenberg at the Eisenach carriage 
factory. Small wheels are generally employed in benzine motors, 
because they are advantageous in going up and down inclines when 
the driving power is limited as it is in their case, The number of 
the revolutions, however, of the electric motor can be varied without 
sacrificing economy, and it can be overloaded, and therefore larger 
wheels can be employed with it, and the advantage which they confer 
in diminishing resistance be secured. The advantage of large wheels 
lies in the diminution of traction resistance which, according to 
Morin, is in the inverse ratio of the square root of the wheel diameter. 
For instance, if a wheel of 61cm. diameter is replaced by a larger 
wheel of 100cm., the traction resistance decreases in the proportion 
of one-eighth to one-tenth. A larger wheel also turns less trequently 
on its axle іп a given distance, and friction and wear and tear аге 
correspondingly diminished. The foregoing considerations point to 
the advieability of abandoning the old small-wheeled motor, which 
was based on the benzine type, and of substituting for it another 
especially designed to suit the conditions of electric motive power. 

The value of ball bearings in reducing friction is ed, but 
it is not equally well known that by paying due attention to the pro- 
portioning of their parts they may be made equally as economical 
as a well-finished ordinary bearing. The diameter of the balls .- 
should preferably be chosen so large that not more than 12 or 16 of - 
them are required to form the ring; and for further details 
Herr Zechlin refers his readera to his articles on the subject in the 
journal Der Motorwagen for 1899. He also discusses the best form of 
tyre for electromobiles, and is in favour of a pneumatic tyre inflated 
to a pressure of 6 atmospheres. 
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THE EDUCATION OF AN ELECTRICAL ENGINEER. 


Much has been written about the education of youths for 
an electrical engineering career, and from platform and 
printed page there has been frequently given to the world 
& multiplicity of advice on the subject. We ourselves are 
often asked to point out the course of edacation and training 
which a youth should go through in order to become a quali- 
fied electrical engineer. It is, however, impossible, either in 
writing or verbally, to lay down any rigid rules, or to 
recommend any fixed scheme; for it is essential that each 
case should be considered on its own individual basis, 
and what may safely be advised in one case will differ in 
many essential details from what should be followed in 
another. This being so, it might appear superfluous 
to discuss the subject further on the present occasion. 
Much has already been put into print, and the utmost that 
could be printed could never settle the matter : why, then, spill 
more ink? Nevertheless, there are a few general considera- 
tions which may usefully be placed before anxious parents and 
guardians, many of whom are quite out of touch with even the 
outermost of electrical circles. And the present season being 
the one when this problem most generally presses for solution, 
it may be appropriate for us to make a few remarks upon it now, 
both as offering suggestions to electrical engineers who are 
being consulted on the matter, and as giving direct advice 
to the interested parties themselves. | 

We have said that each case must be considered in ita 
individual circumstances. Those who have had to do most 
with technical education will appreciate most the force of this 
remark. The aspirants, to begin with, are of diverse ages, 
some being’ mere boys, others men who have abandoned a 
different career of some years standing; some possess 
abundant means for а full course of study, others require to 
enter the doors of the profession with a minimum expendi- 
ture of time and money. Then again—and this is noticeable 
even among the boys—some bring with them a grounding in 
mathematics and the physical sciences, while others have 
nothing but classical lore and must not only be taught the 
elements of mathematics and physics but also require the labori- 


| ous drilling in thought which is necessary before they can even 
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get into a mathematically exact way of thinking. We do not 
wish here to raise the question as to the merits of classical 
education ; all we are contending now is that of two youths 
of equal ages, fresh from school, that one will be better 
prepared to commence a course of study for an electrical 
profession who brings with him a foundation of elementary 
mathematics and physics, than will be the one in whose mind 
these subjects are replaced by Latin and Greek. In other 
words, the classical scholar will require to add an extra year 
or two to the term of his technical studies, in order to make 
up the deficiency. He will enter the profession at a later age, 
but we donot contend that he will not be the better man in 
the end. 

It is a matter for surprise to us that so much difference of 
opinion exists in the electrical profession as to whether a 
youth should take first his studies at a technical college and 
then the more practical training of the workshops or power 
station, or should reverse the order of these two things. To 
us it appears that the former is by far the better course to 
adopt. We are aware that the opponents of this plan contend 
that it allows the pupil to go through his classrooms and 
laboratories without knowledge of the practical work for which 
he is fitting himself.. In these days, however, of students’ 
‘ visits to works’’ a youth has abundant opportunity to learn 
enough of the practical side to perceive the drift ot his 
studies. Moreover, there is an immense advantage in entering 
the works stage of his studies with a thorough knowledge 
of the theoretical and scientific bearing of what goes on in 
workshops. Besides all this it is & more natural transition 
to pass from the school-room to the lecture- room and 
laboratory, and from the works to whatever may be the 
practical occupation with which his career is commenced, 
than to transpose this order of things. 

According to the qualifications with which he commences, 
the first year or two of a student’s college course should be 
practically independent of the special branch of the electrical 
profession he will ultimately enter, Up to this stage the 
majority of aspirants, and their parents or guardians wi th 
them, display the liveliest ignorance of what that special 
branch is tobe. There is great anxiety for the young man to 
enter the profession, but not the faintest idea exists as to 
whether he is to be an electric light engineer, or an electro- 
chemist, or a telephone engineer, or a telegraphic engineer, 
ог a tramway engineer. Even if it were possible to predeter- 
mine the special branch at the earliest stage, it would probably 
not be advisable to modify the early studies very much 
though possibly an electro-chemical career would call for 
greater attention to chemistry and less to mechanics than 
would, say, electric traction. On the whole, however, the 
broad foundation should be the same for all branches, and 
it should be made as broad as possible. Even to an 
electro-chemist a liberal knowledge of mechanics will be 
useful, and the tramway engineer will not regret an 
acquaintance with electro-chemistry however much he may 
deplore the evidence of it in the electrolysis on his lines, 
The later years of study at a technical college are of course 
determined wholly by the nature of the chosen branch of the 
profession, and little need be said here on this part of the 
subject. We would, however, warn students against a too 
early and too exclusive absorption into what is termed 
research work. Professors are sometimes far too prone to 
use their best pupils as handy assistants in working out some 
one line of research in which the teachers happen to be 
interested. Students attend technical colleges to lay a sound 
and broad foundation for their life’s work, not to aid 
professors in preparing Papers for scientific societies, 


When the college coursé is ended, the student should regard 
it as almost, if not quite, essential that he should pass com- 
pletely through the workshops of an electrical or mechanical. 
engineering works; and only a firm of high standing, doing 
а variety of work of an electrical or kindred character, should 
be selected. As this stage must occupy several years, it is 
sometimes curtailed or, unfortunately, omitted altogether. 
No student, however, can regard his training as complete 
unless he has acquired a practical insight into workshop 
methods; but we are glad to observe that the notion 
is now gradually dying out, that no one is an engineer 
who has not been duly articled and passed through 
engineering works. When it is impossible to devote any 
time to the workshop, a student will sometimes commence 
his practical training by being articled as the pupil of a 
central station engineer. For a youth intending to become 
a station engineer this is an excellent introduction, even after 
two or three years have been devoted to workshops. But that 
a thorough training in engineering works renders this 
unessential is proved by the strikingly successful example 
of the Corporation electrical engineer at Glasgow. That 
gentleman, it will be remembered, went to this important 
and responsible post straight from the works of Messrs. 
Crompton & Co. at Chelmsford. In conclusion, we may 
point out that the old days of rule-of-thumb engineering are 
gone, never to return, and that the education of an electrical 
engineer to-day consists in a solid foundation of scientific 
facts and principles, with a substantial superstructure of 
intelligent practice. 


THE USE OF ALUMINIUM FOR ELECTRICAL 
CONDUCTORS. 


BY JOHN B, С. KERSHAW, F. I. C. 


Introduction.—The issue of The Electrician for Sept. 8, 1899, 
contained an editorial note dealing with the offer of a con- 
tinental firm of manufacturers to supply aluminium wire for 
electrical purposesat1s. 22d. per pound. In America the Pittsburg 
Reduction Co. have been vigorously pushing the use of the 
new metal for electrical transmission lines since 1897, and 
have supplied large quantities of aluminium for this purpose at 
the low price of 1s. 21d. per pound. As a result of these offers, 
and as a result also of the high price of copper, G.M.B.s of 
which have now for 18 months remained over £70 per ton, 
numerous trials of aluminium for electrical work have been 
made in Europe and America. On this side of the Atlantic 
these trials have been experimental and tentative in form, and 
one can point to no large installation of electricity, either for 
power or lighting purposes, in which aluminium has sup- 
planted copper. In the United States, however, the trials 
have been carried out on а very large scale, and transmission 
lines of aluminium varying from 20 to 40 miles in length, 
carrying 1,000 н.р. to 5,000 m.r., at 10,000 to 20,000 volts 
pressure, have been erected at several places on the Pacific 
Coast. Time alone will show which is the wiser policy. It is not 
yet possible to state definitely whether aluminium possesses 
all the qualities necessary to make it a successful rival of 
copper; and if these aluminium transmission lines should 
ultimately require to be replaced by the older metal, the losses 
incurred will be exceptionally heavy. The importance of the 
subject, therefore, justifies a special article dealing with 
it alone, and in the following notes the writer has gathered 
together all recently-published facts and figures relating to the 
use of the new metal as an electrical conductor, supplementing 
them in some cases by his own figures. | 


Relative Conductivity of Copper and Aluminium.—The 


relative conductivity of 99-6 per cent. aluminium, taking copper 


100, and equal sectional areas, is 61:5 according to Northrup,* 
* Electrical World (New York), Dec. 3, 1898. 
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and 60:6 according to Lord Kelvin.* Since it is customary to 
alloy the aluminium designed for use in transmission lines 
with copper or iron in order to increase its strength, it is 
obviously unfair to use these figures in general calculations 
regarding relative costs, yet this mistake is constantly being 
made by those interested in the subject. Thus C. T. Child 
in a recent article has based all his calculations upon 
a conductivity ratio of 68 : 1001; and another writer has used 
the ratio 61:97 in similar calculations.; Northrup has 
shown that the conductivity of aluminium falls rapidly with 
increasing percentages of copper, and the following are figures 
obtained by him with special brands of aluminium manu- 
factured by the Pittsburg Reduction Co. for conducting 
purposes :— 
Aluminium alloyed with 0:50 per cent. сорр:г............... 58:16 
Do. do. 075 do. do. 56°37 


It is evident, therefore, that calculations based upon a 
ratio of 68:100 will yield erroneous results for all cases in 
which copper or iron has been added to the aluminium in 
order to increase its strength; and only in such cases as that 
of the Niagara Falls Power Co.’s aluminium transmission 
line, running from the power-house to No. 2 works of the 
Pittsburg Reduction Co., is a relative conductivity of over 
60°5:100 attained. In this case the line is short, and, as 
little tensile strength was required, the writer believes that 
the metal was not alloyed with copper. 

In the Blue Lakes and Stockton transmission line, one of the 
latest installations of aluminium for long-distance trans- 
mission, the wire used had a conductivity of 59:0 as com- 
pared with copper at 100, but the total resistance of the line 
was 10 per cent higher than calculated, owing to impure 
metal in certain sections of the line. 8 Taking the former 
figures, it would appear from Northrup's tests that the 
aluminium was 99:6 metal, alloyed with about 0:80 per cent. 
copper. 

The writer has had tests made of aluminium wire supplied 
to him for experimental purposes by firms in this country, 
with the following results :— 


ee ee э ө з е 


е Aluminium. Соррег. 
Ne 2) Conductivity of equal sectional areas{ Ph | 190 


These figures show that each lot of aluminium wire or 
cable ought to be tested separately for conductivity before 
erection on any power transmission line, and that the per- 
centage of copper and iron added to the metal ought to be 
nb as low as is consistent with the desired strength of the 

e. 


Relative Strengths of Copper and Aluminium.— The tensile 
strength of hard-drawn copper wire is between 62,000lbs. and 
65,000lbe. per square inch. The tensile strength of aluminium 
wire is much lower, and varies from 18,000lbs. to 40,000lbs., 
according to the impurities present, and the annealing it has 
undergone. The tensile strength of aluminium and copper 
alloys varies greatly, since as pointed out above, a slight 
variation in the percentage of copper present has a marked 
effect upon the physical properties of the metal. In the 
majority of instances no special analysis of the alloy is made 
at the time of carrying out the physical tests, and the 
percentage of copper present is a matter of pure conjecture. 
Thus the tensile strength of 99 per cent. aluminium is stated 
by one authority to be from 80,0001Ьз. to 55,000lbs. per square 
inch when drawn into wire, but no reference is made to 
the amount of copper present. The wire used for the Blue 
Lakes and Stockton (California) transmission line possessed 
a tensile strength of only 82,700lbs. per square inch, and as 
the conductivity was 59:0 we may assume it contained 
0:30 per cent. copper & Prof. Carpenter, of Cornell Univer- 
sity, has published tests which give 15,000lbs. per square inch, 
as the maximum tensile strength for 99 per cent. aluminium ; 
but the metal used no doubt contained other impurities in 
place of gopper, and it was not in the form of wire. Draw- 


* The Engineer, Feb. 17, 1899. 
t Electrical Reriew (New York), Aug. 30, 1899. 
t Aluminium World, July, 1899. 
g Electricity (New York), May 30, 1900. 
i| Engineering, Aug. 19, 1898. 


i 
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ing into wire always increases the strength of metals, and 
aluminium is no exception to the rule; but several annealing 
operations are necessary in the course of this dra wing-dowa 
operation. 
The writer has obtained the following figures for aluminium 
wire supplied to him by firms in this country :— 
No. 1. 99 cent. aluminium ......... 48010. square i 
No. 2. Ally « containing 1 p.c. iron ... ручни i до. "+ 
No. 5. Compos i ion not stated ......... $1,600lbe. do. 
The breaking strains fixed by the authorities for overhead 
electric wires in different countries are as follows : — 


United Kingdom.. ........................ 31, 550lba. per square inch. 
United States 0001bs. - do. 
Frano ee 31,218l^e. do. 


Aluminium used for overhead lines must therefore be 
alloyed with sufficient copper or iron to give it a tensile 
strength of over 32,000lbs. per square inch, and, as stated 
above, on the Stockton line this has been attained witha 
репе of copper not exceeding 0:30 per cent. 

As evidence of the great increase in strength which is con- 
ferred. by increase of the percentage of copper, it may be 
stated that the Pittsburg Reduction Co. have produced a wire 
the breaking strain of which is 65,000lbs. per square inch, or 
equal to that of hard-drawn copper. The conductivity of this 
wire is, however, only 50 per cent. of that of electrolytic 
copper, and for long distance transmission work, it is therefore 
of little value. | 


Relative Costs of Copper and Aluminium.—It has been stated 
above that aluminium has been offered and sold in rod or wire 
form in America, for electrical transmission work, at 15. 234, 
per pound, and in Europe at only a slightly higher cost. 
Whether there is much, or any, profit for the producer on thes 
transactions, it is not at the moment the writer's intention 
to inquire. Taking the latest quotation for copper in rod 
form, namely, £84 per ton, equal to 9d. per pound, and 
using the figures for relative conductivity given above, namely, 
59-9 : 100, the relative costs of aluminium and copper for 
conductors of equal electrical capacity work out to 


2:68 х 14:5 х100 8,886 100 
8:98 х 90x 59:9 4,814 123 
As an example of the error occasioned by the use of a wrong 


figure for the conductivity in such calculations, the above hai 
been re-worked with О. T. Ohild's figures of 63 in place of 


59-9. The cost ratio then comes out as 130 a difference quite 


large enough to severely diminish the expected savings on a 
large scheme. Taking the figures first obtained as the more 
correct, we see that at the present high price of copper, 
aluminium is considerably the cheaper metal for electrical 
work, and that for equal carrying capacity £100 expanded on 
aluminium will balance an expenditure of £128 on copper. 
It must be remembered, however, that these figures represent 
the relative costs of the metals only, and that costs of erection, 
&o. d help to equalise the total outlay as between the two 
metals. 


Erecting and Jointing Aluminium Transmission Lines.— 
The jointing of aluminium has long been a difficulty in con- 
nection with the use of this metal for electrical work, an 
many methods of overcoming it have been tried. The diff 
culties are caused by the skin of oxide which covers aluminium 
surfaces, and by the tendency of all aluminium alloys Ю 
disintegrate on exposure to damp air. Hence а good soldered 
joint is difficult to make; and when made, it is exceedingly 
liable to become rotten after a few months’ exposure, In the 
States, where most experience in this direction has beet 
gained, a mechanical joint has been adopted for small wires 
that can be bent and twisted without injury, and solder 19 
only used for the larger and thicker wires aud for bars. The 
usual form of mechanical joint consists of a thin aluminium 
tube through which the two ends of the wire are drawn in 
contrary directions. The tube is then crushed in on the wires, 
and the two free ends of the latter are bent back and twisted 
round the tube. A fall description of this method of jointing 
will be found in the Paper named below.* It was the me 


* Aluminium World, February, 1899. 
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used on the original Blue Lakes and Stockton power line, and 
it is to be adopted for the line which is now being erected іп 
place of the earlier one. 

With regard to the precautions to be observed in erecting 
aluminium transmission lines, Messrs. Perrine and Baum give 
very full details in a Paper which they have recently read 
before the American Institute of Electrical Engineers, and 
as many of the points upon which they touch are of the 
highest importance the writer has thought it well to reprint 
some of their remarks in full below :—* 


In carefully performing the teat for tensile strength no exact point could 
be assigned for the elastic limit, as the metal seemed to take a permanent 
set almost from the first, but at a stress of from 14, 500lb. to 17,0001b 
per square inch, there is a marked increase in the permanent set which 
indicates that the safe working load lies somewhere in this region. In this 
the characteristics of the aluminium do not differ materially fron: those of 
copper or other similar metals, and while this is a disadvantage it is not a 
singularity. 

The fact that the wire will permanently elongate if seriously strained 
makes it necessary to use the utmost care in the erection of lines, and also 
the known high coefficient of expansion with temperature changes, taken 
in conjunction with this property, renders care in line stringing especially 
important and difficult. 

Instructions to Line Foremen in Stringing Wires. 


1. All spans are to be strung with deflections and tensions as specified. 

2. Up-and-down hill spans to be sprung to correspond with level spans. 
In case level spans cannot be used, then employ dynamometer, and ease all 
wires over cross-arms, | 

$. All ties are to be made at one time by signal. 

4. All ties are to be made crossing wires around insulator, serving three 
times around wire, and twisting behind insulators ; the ends of the tie wires 
are not to be cut but bent back toward insulators. 

5. Tie all wires on the outside of the inaulators, except at corners, where 
all are to be tied so that the strain is against the insulator. 

6. Joints are to be made by means of sleeves twisted two and a-half 
times, the ends of the wires being fiven one turn by hand around the 
wire, no tools being used except in twisting the sleeves and cutting off the 
ends of the wires. Before inserting the wire in the sleeve the ends 
of the wire must be ie us iy by draw filing. 

7. Barb wire is to be laid along the roof of the pole and held by three 
staples driven in tightly, but without kinking the wire. Ground wires are 
to be soldered to the barb wire, and at the bottom of the pole to the wire 
diee from the ground plate. All soldering acids must be carefully 
washed away after the soldering is done. M- lg SUE 

8. Beginning between poles 1 and 2, all wires are to be barrelled 
by shifting one pin, and same to be repeated between poles 21 and 22, and 
41 and 42, and so on, barrelling always in the same direction of twist 
every 20 poles, <A record must be kept of the location of every wire and 


every pole. 


General Caution. ; 

The greatest care must at all times be taken against kinking or scarring 
the wire ; wherever the wire is accidentally kinked or scarred it must be cut 
and spliced. 

These directions would seem to indicate that the erection 
of aluminium lines is more troublesome than when copper 
is the metal used, and that therefore the cost of erection will 
be somewhat higher in the case of the lighter metal. Exact 
figures bearing upon this point, however, are lacking. 


(To be continued.) 


A Loud-Speaking Phonograph—Mr. Н. L. Short, of 
Brighton, has invented a loud-speaking phonograph, which in 
appearance is merely an ordinary phonograph, with a large 
trumpet, measuring 4ft. in length. Inside this trumpet there 
is a small and delicate piece of mechanism that looks some- 
thing like a whistle. This is the tongue of the machine. 
Instead of the records being taken on wax in the usual 
manner, а sapphire needle is made to cut the dots representing 
the sound vibrations on a silver cylinder, and when the needle 
travels over the metal a second time the vibrations cause the 
whistle to produce a series of air waves and the machine thus 
becomes a talking siren, which transforms the human voice 
into a deafening roar. Experiments have been made near the 
Devil's Dyke, Brighton, where the inventor has his work- 
shops. The instrument was placed on the roof of the 
laboratory and was made to repeat a number of sentences. At 
а distance of 10 miles, it is said, the sounds were plainly heard 
by a large number of people, every word being perfectly 
distinct; and at a second trial, with favourable wind, it was 
found that an unknown message could be taken down in 
ahorthand at a distance of 12 miles. 


* Electricity (New York), May 30, 1900. 


BRITISH ASSOCIATION. 


We give below a provisional list of the Papers to be read 
in Section G. (Mechanical Science) at the meeting of the 
British Association at Bradford :— 


Thursday, September 6th. 
Sir ALEXANDER BINNIE.— Presidential Address (11:30 a.m.). 
JAMES Watson.—" Bradford Waterworks” (2 p. m.). 
JoHN McTacoart.—“ The Disposal of House Refuse in Bradford.“ 


Friday, September 7th. 

Prof. HLR SHaw, F. R. S. —'* Resistance of Road Vehicles to Traction.“ 

W. Н. H. Dawson.—‘ Recent Tramway Construction, with special 
reference to the Demerbe system.” 

J. Н. GrAss.—'' The Coal and Iron Ore Fields of Shansi and Honan, and 
Railway Construction in China,” 

А. T. WALMISLEY.—'' The Use of Expanded Metal in Concrete.“ 

J. B. C. KEnSsHAw.—“ Power Generation— Comparative Cost by the 
Steam Engine, Water Turbine, and Gas Engine.” | 


Saturday, September Sth. 
Prof. R. Bsaumont.—“ The Application of Photography to Textile 


Designing.“ 
Monday, September 10th. 
W. A. Price.—‘ Report of the Small Screw Gauge Committee.“ 
A. MALLOCk.—“ Measurement of the Tractive Force, Resistance, and 
Acceleration of Trains." 
Sir W. H. Preece, F. R. S.— The Liverpool and Manchester Electric 
Railway." 
А. Н. GiBBINGs.—''The Design and Location of Electric Generating 
Stations.“ 
T. BARKER.— A Maximum Demand Meter." 
J. W. BINNIE.—'' An Account of a New Form of Self- registering Rain 


G . 
J. G. W. ALDRIDGE.—-' The Automobile for Electric Street Traction.“ 


Tuesday, Sept. 11tÀ. 
Prof. J. боормли.—“ A New Form of Calorimeter for Measuring the 
Wetness of Steam." 
Prof. ARNOLD.—“ The Internal Architecture of Steel.“ 
E. E. CLARK.—" Shop Buildings.“ 
Н. R. ARMITAGE.—-“ Steam Raising and Smokeless Combustion.“ 


ELECTRICITY WORKS ACCOUNTS. 


Bristol Municipal Electric Supply Works. 


The Bristol accounts for the year ended at March 25 last, 
which we analyse this week, exhibit figures indicating excel- 
lent results. The most striking feature is the reduced fuel 
cost per unit sold. It must be admitted that the fuel item 
for 1898-9 was materially above the average under similar 
conditions of output and load-factor. Still, to have effected a 
reduction in this charge in the face of the stiff coal prices 
which have ruled, especially in the West of England lately, is 
a matter upon which the engineer at Bristol is to be highly 
congratulated. 

The generating costs in general show a decided diminution, 
but the management charges have increased, largely in con- 
sequence, we learn, of sundry items being charged to revenue 
that have not hitherto been so charged. Thus, the depart- 
ments, engineers have been carrying out all new work them- 
selves, and the salaries of certain members of the staff engaged 
almost exclusively on capital work are being charged against 
revenue account. 

To a considerable extent the favourable generating and 
works costs attained during the year must be attributed to the 
improved output and load. The number of units sold in 


‚1899-1900 mark an advance of 83 per cent. on the number of 


1898-9, while the load-factor has made the sp'endid increase 
from 9:12 per cent. to 12:85 per cent. The lamp connections 
indicate an increase of nearly 24 per cent. 

In the table on the next page some additional and interest- 
ing particulars are given relative to the undertaking. 


Portsmouth Municipal Electric Supply Works. 


Although a regrettable increase in the costs is noticeable in 
the accounts of this undertaking, the items which have risen 
are only three, of which, as was to have been expected, fuel 
was one. The increase of 0:22d. in this item represents by 
far the greatest proportion of the increase in the works and 
total cost items. 
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Sr ͤÄ—— ͤ—— — ch 
PORTSMOUTH. 


Portsmouth Corporation, 


BRISTOL. 
Undertaking Worked —— coms аш) аа алин OD Bristol Corporation, 


Seat of o oe — T СБА 1893. [dist ribution, June, 1894, 
y of Supply . 22... 22 | Alt.-curr. transformer sub-stations with 3-wire || Alternate- current transformer sub station 
Chief Engin cer... ... oes emsems om um omn eas H. Faraday Proctor. E. Price. 
YEAR ENDED MAR. 25, 1899. MAR. 25, 1900. МАК. 31,1899. | MAR. 21, 1900. 
QUANTITIES— 
Units generated -= — —— —— а ——— —— че — ee — 2 ] ‚821 725 2,584,464 1,521,062 1,699,540 
% eee qm gulam Mb РОНАД 1,055,324 1,330,670! ‚499 973,835 
n Bold for public lighting, 8&0, «eisen inus emasan oo 529,462 481.841 422,450 419,256 
n. Web QUERER. Сс ot ces Gus qn poses над дыны 458,9394 571,955" 51,433 58,426 
UNITS SOLD PER 8 C.P. LAMP CAPACITY „m m = = — 163 184 28:3 224 
Maximum supply demanded „as s == sas sas sas mz mun nan =en == 1,707 kilowatts 1,676 kilowatts 1,132 kilowatts 1,319 kilowatts 
Number of public lamps 504 arc, 9 incan. ^ 508 arc, 3 incan. 261 arc 264 are, 16 glow 
ИБР of GODS e 1,715 1,200 1,433 
Connections to mains In 8-c.p. lamps „e sas... = = = = 91,117 59,180 73,420 
CAPACITY OF PLANT IN 8-C.P, LAMPS lll 98,600 43,300 62,100 
CAPACITY ОР PLANT IN KILOWATTS ... s cee 22 3,154 1,386 
Per kilowat Рег kilowatt Рег kilowatt 
CAPITAL— | OM capacity. Total. capacity. - Total. — Total. 2 
9 (TOTAL) 222. (£198,000 | £739 [£254,950 | 2808 [2159975 | £115 159,975 | £806 
Loan (including Debentare charges)————— | 198,000 | 739 251,950 80-8 159,975 115 159,975 80% 
——— (TOTAL) ace == om n an m m 189,763 708 228, 730 1725 129,651 836 806 
Loan (including Debenture charges) „e. e -= -= == == | 159,765 | 708 228,730 72:5 129,651 856 159,975 806 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) —... 8,237 307 26,220 8'31 30,321 21:9 nil — 
Share (uncalled) os ce cus cay cus ci eae one xm cnn ees ans ооо om — — — = = — — — 
Loan (including Debentures) „e 2222 8,237 3°07 26,22) 8:31 50,324 21'9 nil — 
%% AA ³¹Aͤ AAA 8 40 30,110 9:55 — — 3.973 2⁰⁰ 
RESERVE OR SINKING FUND --- —-—-—-—-— 5339“ 199 6.474" 205 292 9559 14,124 71¹ 
T 2,0 6 0˙75 2,025 | 0 642 1,475 1:06 2,725 137 
EXPENRDED (TOTAE) x e 100,663 71:9 252,588 801 140,776 102:0 161,054 811 
. Lands and ир. „FVP 17˙2 55455 | 207 18,180 131 20,C01 101 
FEM cu cal ui ˙ 000 . баак оо 75,5365 28:2 935,825" 29°75 68,752 495 78,176 394 
аа aa 60908 d | #105 | ore 50,507 364 | 59,019 | 297 
Miscellaneous — Eg SIR БИ, 6,182 2:30 6,046 1:92 3,339 2:41 3,857 191 
BALANCE OF CAPITAL 2 ә 2,899/ к 1078 2 23,858 y 757 = 11, 125* | = 802 — 1 079^ -054 
REVENUE— А k init s Total. |Perunitsold| Total Pert ca 
!.. ²³· AAA ³˙¹·ÜumuwꝛmAA. Др n 4 600d. | £31, 718 4 200d. £20,197 3 958d. £23,943 | 41274. 
Novena front оосо, is acta 9's сеа ren eon ees ated yos et ws omm cn д» 18,698 32934. 25,169 3`069а. 14,788 2`900а. 18,169 51324. 
10 dd 875 0:1544. 1.118 0 144. 589 0°115d. 777 | 0134. 
2 public lighting ...—. 6,301, 01094. 7073» | 09374. 4,733 | 09274. 4,798 | 08271. 
» sale of lamps, Kc. 34 0:006. 149 0:0204. 43 0:0084. 139 | 0021. 
miscellaneous sources 203 0°037d, 210 0:0284d. 44 0°009d, 61 001и. 
EXPENDITURE OUT OF REVENUE- 
TOTAL CONTI. ana 1 2:374d. | £17,962 2`3784. | £10,477 2:053d. | £13,320 2:290d. 
WORKS COSTS._....... c 9, 1725d. | 12,807 | 1'696d. 8, l674d.| 11,121 | 1964. 
Generation of clecbedoliy . m oem om em see 8,048 I: 4174. 10,022 ged. 6,860 13441. 8,742 15074, 
Fuel (including cartage, 80.) „e == sa s= san sas ee san san 4,901 с'864а. 6,251 | 08254. 3,798 077454. 5,616 0967, 
Oil, waste, water, stores 364 0:0644. 511 0:0684. 920 0:180d. 856 01481. 
Wages at station c.m e m mr m 1,908 0:336d. 2190 | 02904. 1,081 | 02124. 1,105 | 0190 
Repairs and maintenance at station . sa se s sn na 875 0°154d, 1,090 0'144d. 1 062 0:2084. 1,168 0'2014. 
руса 9% Aa uni edi vn Fafeis Ped Sid ae : 0 Aem 1,942 | 0'1784. 452 0-089d. 976 (1684. 
6 CCC 2 058d 548  0'073d. | е . 
Repairs, renewals of mains, б... сын 494 000870 794 01054, || 492 | 00894 976 | 016% 
Pall Moll co oc ca e erent 928 0: 163d. 1,442 0`1914. 1,228 0:241d 1,403 0240. 
JJC о оа 222 623 01104. 1,036 0144d. Кү 1228 0-24 1,151 01984. 
[ese D a oases Pace АЕ PEZ MORE 306 | 005441. 356 | 00374. || 1, id. 252 043. 
— gd AND PROPERTY CHARGES... .. 3,682 06494. 5,156 0:683d. 1,937 0 8804. 2.198 0:3794. 
ties кне ке нан с сүү үү үү ү ү —E—ü— at alls T ж m €. NEC =— que = — 
Тее roce азаа аан по а cad eas 1,362 02404. 1,767 02344 47 0*093d. 488 | сои, 
J ————. 3 Vo od Sci ipa BÓ els 2,320 0" 409d, 3,359 0" 4149 1,464 0" 28 7d. 1,? 10 02954, 
Ee аа ЫНЫ ae POS BR d 1,476 02604. 1,996 0:264d 1,225 02404. 1,334 0:2304. 
TCT AA A 122 0:0214. 179 0:024d 85 00174. 71 | 00121. 
Establishment charge 325 0:0574. 465 0:062d 93 00184, 129 | 00221. 
Lew ahhrgelt, d.... 597^ | 0:070d. 749: 0:099d 61 0:0124d. ——À1 100199,0 ЕО шь 0:0304. 
| ¥ to mean ; to mean to m to mean 
FINANCIAL RESULTS— Total lcap.exp'nded] Total n шр Total. Меры Total La Le 
WORKING PROFIT FOR YEAR ................_....._ | £12636 | 748% | £13,756 6:187 £9,720 69% 2: 703% 
Sum carried to Depreciation Fund 2006 | 119% х= 2 1.475 117% 1.25 0:828; 
Sum carried to Reserve or Sinking Fund 8,400“ 4977 7,590 3:41% 3,610 285% 4,508 299 
Net interest on loans (incl. Debenture charges) | 4402 | 260% 6,020 2:70% 4,017 3:18% 4867 | 522 
BALANCE FROM LAST ACCOUNT .............—.. as 5,088 3:017 2.916 131% 384 0:307; nil * 
я AVAILABLE FOR DISTRIBUTION, &6, ..... 2916 | 1725 3,062 137% 1,000° 07797 nil = 
— e oet nant — oad оца Det — = — — — — | TE 
ORDINARY DIVIDEND PAID ....... 5 — — == — — — — |= 
J...... K 
PERCENTAGE or TOTAL COSTS TO GROSS REVENUE 51:6% 56:6% | 9% 557% 
Expenditure per kilowatt capacity ...... 3 £5. Os. 7d £5. 138. 11d. £7. 11s. 2d. £6. 14s, 2d. 
REVENUE PER KILOWATT CAPACITY Tr. £9. 15s. 0d £10. 1s. 0d. £14. 11s. 51. £12. 1s. 2d. 
Expenditure per 8-c. p. lamp capacity ...... 8 За. 211, Zs. 7d. 4s. 10d. 4з. 54d. 
REVENUE PER 8-C.P. LAMP CAPAC irn 6s. 21d 6s. 54d. 9s. 31d. 78. 81d. 
REVENUE PER 8-C.P. LAMP CONNECTED .......... 7s. 1d. 6s. 111d. 6s. 104. 6s. 61d. 
Price charged for lighting, per unit em em moo | Od. max 2141. (min.)] 5d. (max.) 21d. (min.) 4 
Price charged for power, per unit. 14d.* 154. (max.) 14d. (min.) 2 
Price charged for public lighting N - | £23 per l. amp per ann. £23 per |: amp per aan. |, £18 per arc рег: апо, 13. per unit. 
‘BRISTOL. —REMARKS—a Being 131,592 units at generating station and 327,547 units estimated) 1 TH- 
25 c.p. each. c Of which 2,216kw. is of ‘alters ating plant ting 465kw. continuous ri Pant. 3 aide a system. b The glow Lampa sre of RORIS 


(from premiums received with improvers). 
and #925 attendance, carbon, and repairs. 
£7,000 being to reserve fund. j From October 1, 1898. 


and 355,734 units (estimated) by external system. 
£284 balance at credit of suspense account. 
repairs and carbons. 


e Includes £8,226 on public lamps. 
h "Includes £128 to law and £168 to insurance. 


o Including £8,300 on public lamps. 
Includes £179 to insurance and £108 to electrical inspector, 


f Over-expended. 


7 Includes £5,373 for electricity supplied 
i £6,400 being instalment for redemption of loans and 
k Minimum of £1. 5s per kilowatt per quarter, discount up to 20 per cent. 
102 646 units (estimated) are used by day-load customers through controlling clocks and unregistered. 


| Of which 
ҥ 210,219 units at generating station 
n Includes £5,000 balance of reserve fund and £1,190 balance of redemption account and 
p Includes £5,631 electricity supplied and £1,442 attendance, 


REMAR 

ded, b Applied i 
aid of lord ny , 
Includes 
Е“ and £21 to audit- 
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eer eee, eee NOS EE ae | Unita | Rd Total! 373 | Per cent 
| | | | | 3 | 55 55 Мах. | Load, sold to d for! Total | 2085 | È ratio of 

Year to. > 3 Agg. Eauiv. 30 Katt 3 3 A, 2. | load factor private ublic units sold.“ Per Zea | total 
Arc. Glow. Eh uk 50 watt | lamps 2 8 © KW. ^ con lighting | І 3 43 costs to 
! o lamps : 8 sumers. sold. S 5 revenue 
. . — — г 
December, 1893 | 90 1.500 M |. 9403 120 700, 226 |+8:48. 53,829; 10,019! 63,848 |9974. 602d., 166 
Do. 1894, 97 1616| .. | 16146 | 240 930 322 10:41 , 143,106 150,417 293,523 | 5:04d. 5.41d. 951 
Do. 1895! 99 .. |1650, 535 83 25,696 | 439 1,014 515 | 9:06 251,708 : 156,595 , 408,501 | 351d, 5°87d.; 598 
Do. 1896, 105 . 1,750 333 83 38049 6595 1,216 766 | 9°70 | 483,527 107,251 ‚ 650,758 LU 555d. 495 
* Mar. 25, 1897 | 105 . 1,750 5355 85 40,586 | 617. .. 656 |178 ' 188,357 | 47,607 235,964 С Sun 
Do. 1898 105 5 1.778 1953 486 51,495 749 1,972 1,010 |105 743,163 167,725 910,888 2:504. 5'42d., 461 
1899 | 304 4 85, O94 6055 1,504 73,630 967 2,589 1,707 | 911 1,033,324 329,462 1,562,786 2814, 4°60d.| - 516 
1900 308 3 5, 161 11155 2,770 91117 1,215 3,154 1,676 11255 1,550,670 481,841 1,812,511 2:584. 4:204. 566 
* 5 months. t Approximately. 


We are glad to note that in spite of the advance in the 
aggregate costs, they are still well below the average 1898 costs 
in municipal stations of similar output and load-factor. This 
is saying a good deal when the greater cost of coal is taken 
into account. 

The other items which have risen are those of distribution 
costs and management charges. The former have been 
added to by the expenditure on removable transformer switches 
and alterations to transformer pits to accommodate these 
switches, 

Owing to a decraase in tho rents, rates and taxes the 
collective management and property charges have fallen very 
slightly from the already low figure of 0:884. per unit. in 
1898-9. 

The output has made but slight progress, the increase being 
only 18:7 per cent., and unfortunately there has occurred & 
falling off in the value of the load-factor from 12:85 per cent. 
to 12:06 per cent. In these circumstances the figures 
exhibited in the costs column are certainly most creditable, 
and it is unfortunate that the general position of the 
undertaking has been marred by the small advance in. the 
business done. 


THE MAGNETIC FORCE OF THE ATOMS.* 
BY ROBERT LANG. 


Ampeère's hypothesis of molecular currents has in recent times 
acquired a more concrete form owing to the currents generating the 
magnetic field being regarded as convection currents of revolving 
ionic charges. Е. Richarzf has more especially dealt with this question, 
aud in his work we also find references to the previous work of 
W. Weber, Ebert, and Chattock. Since that work I have not met 
any which deals with the question in greater detail. Richarz has 
limited himself to examining the admissibility of the explanation 
of molecular magnetism by the rotation of valency charges, 
calculating the magnetic moment of eaturation for iron direct, and 
finding it to agree as regards order of magnitude closely with the 
experimental value. 

in what follows I intend to show (1) that this proof can also 
be brought while using values differing essential from those 
employed by Richarz ; (2) that thus we possibly obtain a connection 
between minimum atomic volume and magnetism which up to the 
present has also been empirically recognised ; (3) that with regard to 
atomic magnetism the unsaturated valencies appear to play an 
important part ; and (4) that the new hypothesis permits the consist- 
ent explanation of several phenomena hitherto imperfectly understood. 


I. 

From the consideration that revolving valency charges emit electro- 
dynamic waves, and that their period must be longer than that of the 
extreme visible red light, and trom a contemplation €f tle kinetic 
energy of this motion, Richa'z finds for the period of kevolution T 
the limits 

3x 10715 <T < 10-!? secs. 4 


and eventually puts as an approximation T “10-4 sec. He further 
calculates the diameter of tue orbit of an ion, and puts it equal to 
the edge of the elementary cube of the iron atom, 1:5 х 10-5 cm. 
With the value 43x 10-?? CGS. for the valency charge we have, 
therefore, by the theorem cf equivalence between a circular 
current and a magnet, the magnetic moment of an iron atom as 
2 x 10 * C. G.S. unite, and therefore, since the number of molecules 


in 1 gramme of iron is estimated at 4 x 10—7^, the saturation moment 


Translated from the Annalen der Physik, No. 7, 1900, Vol. II., 3. 
T Wied. Ann., 52, pp. 410-415, 1894. 


of iron comes out as 8 C. G. S. units. Experiment gives 220 and 150 
for cobalt and 60 for nickel. Richa'z, therefore, considers the attempt 
to reduce the molecular magnetism existing before the orientation 
of the elementary magnets to a rotation of the ionic charges as 
admissible. - 

Now, very little is yet known coucerning the inner structure of 
metals, whereas, on the other hand, our conceptions with regard to 
solutions of electrolytes have in recent years been widely extended. 
It therefore appears expedient to test the value of the hypothesi: 
mentioned, not by a metal, but by solutions of its salts, and all 
the more since experiments with dilute paramagnetic solution: 
are capable of great accuracy, and have, indeed, been largely p г: 
formed and published. Among the older ones there are more 
especially those of G. Wiedemaun, and, recently, those of G. Jüger, 
S. Meyer, J. Königsberger, Н. du Bois, and. O. Liebknecht—which 
should be mentioned. We employ for the test the interestiug resulta 
of the first two modern physicists, Jäger and Meyer, & obtain d 
for solutions of chlorides, Шрак, and nitrates of the four magnetic 
metals nickel, cobalt, iron, and manganese, which show (1) that 
only the metallic contents determine the magnetic susceptibility, 
(2) that the atomic susceptibilities of Ni, Co, Fe, and Mn multiplied 
by 106 are 4:95, 100, 125, and 15:0 C.G.S. units respectively, and 
therefore are in the ratio 2:4:5:6. Both these results are confirma- 
tions or extensions of theorems already found by G. Wiedemann. 
The figures refer to 17:5?C. and to fields of 1x 10* to 1:8 x 10t units. 
Within this interval no dependence of the maguetic susceptibility 
upon the field strength was shown, so that it may be assumed that 
saturation was attained. | 

Let us therefore calculate in Richarz’s manner the maximum 
magnetic moment of lcc. normal FeSO, solution (1 gramme- 
molecule in 1 litre of water) According to Nernst, it contains 
5'4 х10%9 molecules, and therefore as many iron atoms. With 
Richarz's number 2 x 107?? for the magnetic moment of the iron atom 
we obtain for the saturation moment of lce. of FeSO, solution 
1:08 x 107? C.G.S. units According to G. Jäger aud S. Meyer, this 
moment is 4r x 12 5 х 10-9 х 101-1 57 C.G.S, units. Hence we may 
eay that the accordance 1s about the same as in rhetallic iron ; the 
calculated moment is 27 or 145 times emaller than the real moment. 

If, therefore, we consider Richarz’s explanation of molecular 
currents through central motions of the ionic charges as possible in 
principle, we must not forget that this reasoning requires certain 
arbitrary assumptions. ln the first place, it is a-sumed that 
T >3 x 101 secs., t e., that the rotations take place more slowiy than 
the vibrations of the extreme red light, since otherwise they would 
be perceived as light.t But there is evidently another possibility, 
viz., that T «7 x 10-!9 sec., or that the rotations occur more rapidly 
than the vibrations of the extreme violet light. Again, Richarz puts 
the diameter of the orbit of the revolving ions equal to the edge of 
the elementary cube of the iron ntom, for which he finds the value 
10-8 em. We see that this is also the average value which the 
kinetric theory of gases assigns to the size of molecules. Considering 
that the atoms only partially fill up their space, and considering 
the special circumstances, that it is just the magnetic substances 
which are distinguished by a minimum atomic volume, it appears 
very probable that the diameter of the ionic orbit is less than 
10-3 em. To investigate this possibility put Тм 10-= вес. and the 
diameter of the orbit IO em. Then the magnetic moment of 
the di-valent Fe atom is 


(2 * 43 * 10210) x 107% = 8:6 х 10-21+= 2 C.G.S. 
Hence the moment of 1cc of normal FeSO, solution 
—5ux100x80x10-31t2-2» 24:6 x 101-27 C.G.S. units. 
Putting this equal to the experimental value 1:57 C.G.S., we obtain 
from a comparison of the orders of magnitude. 
2211. 


LD 


* Wied. Ann, 63, pp. 83-90. 1897. 
+ This does not follow— Translator. 
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Hence for 
yz 9 we have ve 19, 


-y=10 „ 221, е. 


Here we have for the longest periodic time T ~u !-19 gec. We see, 
therefore, that these numbers fulfil the condition put down for T, 
and that even in the case of the largest value there is room for ultra- 
violet light. 

For all correlated values of T and 6 we have for the magnetic 
moment of a Fe atom considered as di-valent the value 8:6 x 10-2 
C.G.S., and for the saturation moment of 1cc. of normal FeSO, solution 
4'6 C.G.S., instead of 1:6 C.G.S. This shows that the explanation of 
the molecular currents by ionic revolutions is also possible on the basis 
of values which considerably differ from the order of those adopted 
by Richarz Exactly the same value comes out for the magnetic 
saturation moment of lcc. of normal solutions of CoSO,, NiSO,, 
MnSO,, or the chlorides and nitrates of the four paramagnetic metals 
considered as di.valent. For in a physico-chemical sense, as far 
as is known, all these solutions are in the same condition. They are, 
for instance, probably dissociated to the same extent, and the atomic 
weight and atomic volume for all the four metals considered is nearly 
exactly the same. But if actually the atomic magnetisms are 
different, and stand in the integral proportion of 2:4:5:0, it is 
obvious to assume that this behaviour is connected with the various 
free valencies of the metals. For it appeara probable beforehand 
that not all the valencies of the atoms but only the free ones are 
in rotation, and that therefore only the latter are responsible for the 
generation of atomic magnetism. Hence the free valencies 
of Co, Ni, Fe, and Mn in the solutions in question should be as 
9:4:5:6. If there is any truth in this, chemistry acquires in the 
magnetic examination of paramagnetic solutions an instrument which 
p an attack at all events upon a range of investigations 

itherto as good as entirely closed. 

According to Mendelejeff, the following salt-forming oxides of our 
four metal occur :— 


Ni,O, Ni,O; 

Co, 0,, Со,О,, Co,0, 

Fe,0,, Fe, O, Fe, O,, Fe. O, 

Mn,0,, Mn, O;, Mn O., Mn Od, Mn,O;. 


The oxides of the form R,O, correspond to the salta of our 
magnetically-examined solutions. "The rest give, by the possibility 
of their existence at least an indication of the number of their free 
valencies Excluding multiple combination, we have for the 
proportion of the free valencies the numbers 2:4:8:10. It is quite 
possible that with multiple pets е ecially of the more compli- 
cated combinations Fe,O, and Мп,О,, the proportion becomes 
2:4:5:6. 

Clearly, the salt solutions of the magnetic metals represent a 
simpler case than ihe metals themselves, just as from a dielectric 
point of view gases are simpler than liquids. Неге it is interesting 
to note how as regards magnetic susceptibility the free valencies 
appear to have the determining influence, while for the dielectric 
capacity the total sum of valencies of the simple or compound mole- 
cules appears to be the determining element. 

We return once more to the values of T and ¢ found above, and 
consider the maximum values T cu 10-!? sec, and à ^o 10-9? ст. T 
appears at fret surprisingly small, while the orbital diameter ô differs 
less from the usual value. But these numbers loge much of their 
extraordinary appearance by the following consideration. Richarz 
lets the valency charges rotate with the material atoms themselves, 
in order to obtain the lower limit for T. Hence he has to deal with 
the inertia of matter. But here we shall adoptthe view put forward 
by J. J. Thomson, P. Drude and others, based upon experiences in 
cathode and canal rays. The chemical atoms consist of greater and 
smaller electrons with definite electric charges. For the smaller 
ones, the cathode ray partieles, the'ratio of charge to mass, has been 
determined by Kaufmann“ to be l'66x10* C.G.S. The greater 
electrons, probably positive, have the same charge, bnt greater mass. 
Thus Drudet finds for Ni the ratio of masses for negative and 
positive electrons from optical data to be 1:9°45. 

In the case of molecular currents we may, therefore, regard the 
greater electrons as nuclei, about which the smaller ones as satellites 
revolve, their period of revolution being T= I- secs. From this 
conception we derive a calculated linear velocity of the small electrons 
of тё T чл 10!? cm, per second, which is of the order of the velocity of 
light. That в also the velocity with which the electrons, as cathode 
particles, fly across the Crookes' vacuum by the concurrent evaluation 
of J. J. Thomson (15 х 10°), P. Lenard (0 67 to 0'81 x10!°), and 
W. Wien (10cm, per second). Hence we can hardly doubt that the 
electruns can indeed acquire such extraordinary velocities provided 
they are impelled by a suitable force. This force is, in the case of 
cathode rays, furnished by the high potential gradient at the cathode. 
It is another question whether the electrons possess such velocities in 


* Wied. Ann. 65, p. 439, 1898. 
t Physikal Zeitschr. 1, p. 164, 1900, 
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their natural condition, without assignable cause. In answering 
this question, Becquerel’s latest measurements in connection with the 
rays described by him are very important. By magnetic deflection 
he found, for the particles emitted by radium preparations, the value 
(m/e) x v=1,500, For cathode rays the same product ів 1,030 to 
1,273. Now, the radium particles are pretty certainly not larger 
than the cathode ray ше, and thus the natural velocity of the 
particles emitted bv the radium preparation is at least of the order 
of 10!? cm. per second. Hence we conclude that the equal velocity 
of the electrons obtained in the case of the central motions supp жей 
to produce magnetism is, at all events, not impossible. 

As regards the orbital diameter ĉ, whose greatest value we have 
found to be about 10-?cm., we must at once admit that c? does not 
strictly agree with the atomic volume indicated by chemistry as the 
ratio of atomic we get, and specific gravity in the solid or liquid 
states, and which turns out to be a minimum in 5 
bodies, Generally speaking, the atomic volume will be greater 
than &. On the other hand, we may assert that the larger д, and hence 
the larger the more or less circular orbit described by the electrons 
the greater will be the sphere of molecular action, and, invereely, 
a diminution of the atomic volume will be accompanied by a dimi- 
nution of 2. Although, therefore, a direct and similar alteration 
of the atomic volume and the diameter ô cannot be strictly proved, 
yet such a connection is probable, and in any case we have here for 
the first time theoretically a necessary metrical relation affecting 
magnetism, which is closely related to the empirical 1ule of the 
minimum atomic volume of magnetic substances.* 


II. 


We have seen in the last part that the new interpretation givin to 
molecular magnetism does not contain any contradictions and i: 
therefore possible. We shall further show that it casts new light on 
some phenomena hitherto unexplained. 

1. Two conditions attend, as we have seen, the presence of pata- 
magnetism—minimum atomic volume and force, te, unsatisfied 
valencies& Both conditions are fulfilled by oxygen. As regard: 
atomic volume, Meyer's table may be consulted,t and as rds the 
tetravalence of oxygen, which is usually di-valent, that of Heyes : 
Hence it is not surprising that oxygen is paramagnetic, while most 
other gases are diamagnetic. If we imagine, then, two links of each 
atom bound in the oxygen molecule, and the others free, we get 
as before for the magnetic moment of an oxygen atom 
46x10-!+*-?9 C.G.S. R. Hennig, on the other hand, found for 
the susceptibility of oxygen in comparison with a vacuum at 25°U. 
and the atmosphere, the value 0:12x 10-6 C.G.S , the field being 
about 10* units, This gives for the magnetic moment of lee 
oxygen under the conditions indicated the value 4z x 0:12 x 10-5x 10 
—]15x10-* C.G.S., from which, by comparison of the indices, we 
obtain z — 2 1. 


Hence we have for 929, 117, 
y = 10, х= 19, «е. 


Since a period T —10-! lies too close to the ultra-violet rays ve 
should give preference to the second pair of values. 

We see that the values are of the same order of magnitude as in the 
case of iron, except that the diameter ¢ of the orbit appen some- 
what smaller. But we may remark that the value of the magnetic 
moment employed by Richarz for a tetravalent Fe atom—viz, 
2 x 107%, also gives a correct result when we utilise the free valency 
idea, although it is doubtful whether the iron atom may be directly 
replaced by the oxygen atom in a magnetic point of view. . 

2. From his ample material concerning magnetic susceptibilities 
S. Meyer deduces the following empirical rales: The molecular 
magnetism k of the paramagnetic combinations is smaller than the 
sum of the atomic magnetisms of the constituents. Oxidation seems 
generally to depress the k of the element, so much so that para- 
magnetic metals may yield diamagnetic oxides. | 

he first rule is a direct and general consequence of our conception 
of the part played by uneatisfied valencies in the genesis of magnetism. 
For in the chemical combination of two bodies we have always to do 
with the joining of valencies. Hence the magnetic susceptibitity of 
a combination of paramagnetic bodies can at the utmost only be the 
sum of the atomic susceptibilities, but will mostly be smaller. 
Should the case occur that all the valencies are bound, or that the 
rotation of the unsatisfied valencies is hindered by the binding of 
the others, the combination may be diamagnetic. The second rule 
of Mcyer furnishes an example of this, at the combination of 
two diamagnetic bodies, in the case that one of them at least hasa 
small atomic volume, should appear feebly paramagnetic, may be 
explained by supposing that by the combination of some valencies 
between the atoms other links hitherto bound become free. This 
саке will, of course, be a rare exception, although’ possible. Perhaps 
the copper compounds furnish such an example. REPE 


Königsberger, Wied. Ann., 66, p. 751, 1898; and Meyer, ibid., 69, 
p. 261, 1899. 

t Wied. Ann., 69, р. 236, 1899. 

+ Phil. Mug., 25, p. 221, 1888. 
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3. The third application refers to the kernel of the new hypothesis— 
viz., the order of magnitude ofthe values in.question. We imagine, 
as already explained, that greater nuclei, probably positive ones, are 
surrounded by smaller nuclei, probably negative, which revolve as 
satellites round them. It is not necessary to consider the negative 
electrons as permanently attached to their nuclei. It is, indeed, 
probable that the various electrons have different velocities in their 
central motions, and that the value indicated represents a mean 
value. Now, if au electron attains a much larger velocity than 
corresponds with its period of revolution, it can proceed from the 
sphere of influence of one nucleus into that of another. This, of 
course, altera nothing in the conception made of the stationary 
condition of a magnetic body. | 

Imagine an iron rod longitudinally magnetised to saturation, and 
let the magnetic lines of force within it run parallel to the axis, so 
that they only enter the air at theterminal surfaces, Then the planes 
of the orbits of all the electrons are all parallel to each other, and 
perpendicular to the axis of the rod. A cross-section of the rod con- 
tains all the orbits whose centres are situated in it. In the interior 
of the rod we have the stationary condition mentioned. But at the 
surface, a3 at the surface of a liquid, a projection of specially swift 
electrons is possible, where otherwise no impediment exists. Such 
-an impediment is air or a vacuum, and a dielectric generally which 
surrounds the magnet, since the protrusion of negative electrons at 
once produces an enormous difference of potential which prevents 
the projection of further electrons. At the polar surfaces themselves, 
as we see, no projection of electrons may be expected. A magnetic 
rod 1 in a dielectric loses, therefore, nothing of its 
energy. 

This conclusion loses nothing in validity when the magnetic rod 
is magnetised in any manner, insteal of being longitudinally 
magnetised. 

he difference of potential appearing at tlie surface of a magnet at 
right angles to the magnetic lines of force represents an E. M. F. 
acting similarly to Volta's force, aud capable ol superposing itself 
upon the latter. That it exists has already been proved by the 
demonstration of the E.M.F. due to magnetisation. We refer 
specially to the more exact measurements of Hurmuzescu.* Two 
iron wires, 1mm. thick, and polished at the ends with emery paper, 
were inserted into the branches of a U-tube. One of the branches 
was placed between the poles of a strong electromagnet. The tube 
was filled with a solution of acetic or oxalic acid. The electrode 
normal to the magnetic field only touched the liquid at its lower 
end. As a result, it was found that the magnetised electrode was 
always negative as compared with the unmagnetised one. The 
direction of the field was immaterial. The curve of E. M.F. in terms 
of H resembles the curve of magnetic intensity in terms of H. 

These results are a simple consequence of our hypothesis. One 
of the electrodes is magnetised transversely. Hence electrons are 
rojected from its surface touching the liquid, and they change the 
quid negatively. Owing to the conductivity of the acid and of the 
rest of the circuit the difference of potential is at once equalised, 
and a current is generated, the magnetised electrode forming the 
positive pole. That the direction of magnetisation is without 
influence is obvious, as also that the E.M.F. must increase with the 
magnetisation until saturation is attained. 

The results of other experiments made by Hurmuzescu may be 
similarly predicted from the hypothesis. Thus, for instance, the 
electrode to be magnetised was entirely covered with an insulating 
layer, and only in the centre of its length a small round surface of 
the eize of the cross-section of the wire was bared, so that the 
electrode when immersed in the acid was only touched by the liquid 
in that small surface. The electrode was again magnetised trans- 
versely, but placed so that at one time the normal of the bared 
surface was perpendicular to the magnetic field, and at another time 
parallel to it. The magnetised electrode was again the positive 


pole, but the E M.F. differed with its orientation. In a field of 
5,320 units the E.M.F.s were— 

First position. . 114 x 107* volts, 

Second position........... ........ 19 10-1 volta. 


Such a result may be expected from the theory. In the first case, 
the orbits of the electrons are normal to the bare surface, and can 
therefore emerge along its whole extent. In the second case, the 
orbits lie nearly all in the free surface. If this were plane, no 
electrons could emerge; but it is somewhat curved, and so some 
projections are possible. Under equal conditions, the E. M. F. s 
should be as the projections of the surfaces upon a plane containing 
the direction of the field and the axis of the electrode. In another 
experiment, the electrode last described was placed parallel to the 
lines of force. lence the orbits were normal to the bare surface, 
and could emerge. As a matter of fact, the results were the same as 
in the first case of transverse magnetisation, where the liquid only 
touched the terminal surface of the electrode, though not to 
regular. 


a en 


* Journ. de Phys., 4, pp. 118—127, 1895. 


675 


ALTERNATING-CURRENT INDUCTION MOTORS.“ 


BY A. C. EBORALL. 
(Continued from page 644 ) 


With regard to squirrei-cage rotora, and to the modification of 
them, the rotor wire-wound with closed coils, there is not much to 
say. The chief difficulty with the former lies in the fact that it is 
diflicult to make a good mechanieal job of the connections to the end 
ring. If the rotor bars are screwed to these rings the contact 
between bar and ring is not only uncertain, but however good it may 
be at first it is certain to deteriorate under the influence of 
the heavy rotor currents and the heating aud cooling of the rotor. 
Consequently, most makers sweat the rings over the projectinz 
and flattene 1 ends of the bars But with this the rings will 
sometimes melt right off under overload, splashing the solder 
all over the stator coils aud generally doing other damage. 
The author's firm braze the rings on, when a motor of this 
character is put to work of an exceptionally heavy nature, where 
overloads are the rule and not the exception, or when the 
starting conditions are severe. Messrs. Kolben get over the difti- 
culty in the manner shown in Fig. 6; here the rotor bara are 
connected to the short-circuiting rings by means of thin copper 
strips, used as radial connectors. The rings themselves are of bronze, 
and are of small diameter, but very massive ; they are keyed directly 
on the shaft without any insulation whatever. Ina communication 
to the author, Mr. E. Kolben states that he has found this construc- 
tion to prevent entirely the evil mentioned above, and that it greatly 
assists his single-phase motora to start well—doubtless on account 
of the extra resistance ia the strips) Mr. Kolben also uses this 
construction for larger motors for crane and similar work (where 
large starting torques are required without, if possible, the employ- 
ment of a starting resistance) as it allows of the insertion of 
the resistance strips of brass or other material, in place of the 
copper connectors Several firms, notably the Oerlikon Company, 
avoid the equirrel-cage construction altogether, by winding the 
rotor with closed coils In this case the rotor winding may 
either consist of a regular wave winding, taken all the way 
round either once or elee several times and finally short-circuited, 
or better, of a number of coils, or groups of coils, separately 
short-circuited. Such wire-wound rotors are naturally more 
expensive than either of the forms described above, and are fre- 
quently difficult to wind, on account of the trouble experienced in 
handling the heavy conductors. The employment of wound rotors 
and non-inductive starting resistances is, as already indicated, always 
preferable for motors of any size. Here the rotors are invariably 
wound with a three-phase star-connected drum winding, which may 
be carried out either with overlapping (rectangular) coils, or with 
two d four bars per hole or slot, arranged as a cylinder wave- 
winding. 

The common junelion to the three phases of such a winding is 
frequently the iron-work of the rotor; this is very convenient 
with motora of considerable size, where the conductors are usually 
massive. Star-connected bar-windings of this character are always 
unsymmetrical, and “false connections" have to be made in each 

hase. 
P A point to be rememberel when designing wound rotors for high- 
tension motors is the fact that the rotor volts per phase (that is, the 
voltage between any two slip-rings at normal stator pressure when 
the brushes are lifted off and the motor is at rest) must be kept 
down to a sale value: this is because at starting, with all resistances 
in, the voltage across each resistance (and the corresponding two 
rings) may be sufficiently large to be a source of danger to the 
attendant, if the turns iu the winding have not been kept down; more- 
over, there is some riek of arcing taking place. On the other hand, 
in no case must the number of rotor conductors in series be too few, 
especially if the motor is of large size, elee the cost of the starting 
box becomes excessive, and, if this latter is mounted on a switch- 
board, the three heavy cables coming to the latter may become 
inconvenient to arrange for ; moreover, the contacts on the box may 
give trouble. It may sometimes happen that it is desirable to 
regulate the speed of a polyphase motor (by means of the rotor 
resistance) at a point t ituated a considerable distance away from the 
motor; in such a case, and if the motor is for a low voltage, it 
may pay to arrange the rotor windings to transform up, as it 
were, in order to effect a saving on the cost of the three cables, 
coming from the rings to the startiog box, but this must not be 
pushed too far. Although it is the standard practice with one or 
two firms to build the starting resistance within the rotor itself, 
instead of employing a separate starting box and sliperings, it would 
seem that the latter practice is the better. The advantage of doing 
away with the external arrangement consist, of courae, in getting 
rid of the sliding contacts; on the other hand, it is easy for the 
short-circuiting device (whether operated by haud through the 
hollow shaft or automatically) to get out of order, inspection of 


* Paper read before the Institution of Electrical Engineers. 
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the contacts is difficult, and, above all, the motor is brought up to 


1. Peripheral Speeds :—4,000ft. to 7,000ft. per minute, according 


11 8855 abruptly, because a subdivided resistance is practically out of | to the size of the motor. 
the 


question. Consequently, the effect on the pressure regulation of 
starting a motor to fitted under heavy load is bound to be greater 
than a the motor had been fitted with an external graduated 
resistance, permitting of easy and gradual starting. However, 
several firms are now engaged in studying this detail, and consider- 
able improvements may be expected shortly in the electrical and 
mechanical design of internal starting gear. 


C. Notes on Performance and Design.—An analysis of the guaran- 
teed performance of a given line of open or semi-enclosed induction 
motors between 2 RH. . and 100 в.н.р. built by any of the best 
Continental or American makers, and whose construction is on the 
lines indicated above, may be set forth as follows :— 

1. No-load Current. Expressed as a percentage of the full-load 
current, the values for this will be as under :— 

Poly phasers. one PANES 


For motors between 2 — 5 B. R. P. inclusive 30% 


Ditto 7À— 20 ditto 957  .. 30% 
Ditto 25 —100 ditto 907 ... 25% 


2. Overload Capacity. This is sensibly the same for all sizes with 
І men line of motors run at constant stator pressure, and will be as 
ollows :— 


Poly phasers. Single-phasers. 
For one hour* ............... 50% Varies considerably, 
Before falling out of step... 90% | but generally small. 


3. Full-load Drop of Speed (Sli At constant pressure on the 
stator terminals this i Р) Р 


For induction motors between 2 — 5 в.н.р. inclusive 7% 


Ditto 74— 15 ditto 57 
Ditto 20 — 40 ditto 4% 
Ditto £0 —100 ditto 3% 


4. Heating. The final temperature-rise after a long continuous 
run at full load will not exceed 40?C, for semi-enclored motors 


"EE — 


— SESENNEE '1-0.:.3 BARS MEN п — 


having outputs between 2 B. n. P. anl 25 ll. H. P., and 30°C. for larger 


sizes. 
5. Full-load Efficiency. For semi-enclosed motors with hot 
windings the values for five representative sizes will be as follows :— 


2 5 10 25 50 n. li. r. 
Polypbase motors ... 75% . 79% ... 85% .. 87% . 90% 
Single-phase motors... 73% .. TI% .. 8357 . 86% 89% 


6. Full-load Power-factor. The values for this quantity for five 
such representative motors will be: | 


2 5 10 25 5) B. H. r 
. motors ... 78% . 807 ³ 85% ... 877 ... 88% 
Single-phase motors... 72% .. 75% .. 80% .. 83% . 85; 


7. Weight per BH.P. The net weight per h H.. (that is, not 
including the weight of. the rails, pulley, and starting resistauce, if 
any) of the five representative motora designed and constructed on the 
above lines will not come out much below the following values :— 


2 5 10 25 50 n H.P. 
Polyphase motors... ........ 80 . 58 ... БӨ... 40 40lbs. 
Single-phase motors......... 115 ... 88 ... 66 ... 62 62 „ 


Nork.— The values given in Nos. 1 to 7 above are for 50-cycle 
motors at voltages of 110, 220, 440, or 500 volts, having the following 
number of stator poles per phase :— 

All motors between 2—74 B. H. r. inclusive, four poles. 
Ditto 10—30 ditto six „ 
Dit to 40—100 ditto eight „ 

The various values, however, for 40 aud 60 cycle motors baving 
the same number of poles are practically the same as those given 
above. А standard line of induction motors constructed on the 
lines already indicated, and to which the above figures relating to 
performance apply, would have the following general technical data, 


* The temperature rise not exceeding 70°C, for semi-enclosed motors, 
and less for open-ty pe motora. 


2, Ampere conductors per inch of stator (inner) periphery at full 
Icad. 


B.H P Ampere-conductors per inch, 
0d. TO ] ͤ AAA teu ev d 250 
%%éʃ —ůmꝛ = ora ec tea NER PATENS 330 
40 to 100 85 430 
100 to 150 / c¶ꝙ́ /¶—⸗c⸗h?⏑! ! ete Ee era veh tn 570 
Above 200 ....................... MEE 600 
3. Flux densities per square inch. In the stator teeth :— 
B.H.P. Maximum value oi B. 
o td. Woods tias s exe ыа Далайы: 65,000 
/// Ah ООРУРАК РЕС 70,000 
40 to 100 .......... rr ,000 
Above 100 ........ "———— —— 
In the rotor teeth: 
B.H.P. Maximum value of B. 
9 40^. T Suavis i у Н на ОТУ 80,000 
11)%%ym ũ ũ :) рТ DUSNEO re nee 85,000 
rr ERES les cue Lures demo SE гал ,000 
77 rer coner coin hio testas убыр 100,000 


In the air-gap the flux-density should never exceed 30,000 lines per 
square inch. The flux-density in the stator core is determined solely 
by the permissible loss, and does not otherwise affect the perform- 
ance of the motor. The above fi give very good results fo: 
50 ^, motors having partly cl slots for both rotor and stator. 
With motors for higher frequency, and for hole-wound stators and 
rotors, smaller values must be taken. | 

4. Current Densities per square inch. With low and medium 
pressure semi-enclosed motors, the amperes per square inch in the 
stator windings at full load will be between 1,500 and 1,104, 
according to size, while in the rotor bars the current density will b: 
about 15 per cent. higher. With high-pressure motors, somewhat 


smaller values must be taken in the stator on account of the 
relatively larger space taken up by insulation. 

5. Length of Airgap. This is always to be made as small а 
possible, and is determined wholly bv mechanical considerations 
Usual values for the length of air.gap, that is, the distance from 
iron to iron, are :— ` 


Rotor diameter. Air-gap length. 
Up to 4 inches inclusive ..................... 1/100 inch. 
Between 5 and 8 inches inclusive. = 1/75 „ 
5 9 and 12 к. > е 1/50 „ 
„ 15 and 20 ‘i 17/32 „ 
„ 24 and 32 „„ "' Weg 116 „ 


Pant II.—SrARTIKNG Devices FOR SiNGLE-PHASE Ix pucTIoN MoT038 
AND SOME Notes ON Recent DEVELOPMENTS. 

It is not too much to say that more attention has been given to 
the question of starting devices for single-phase induction motors 
than to any other problem connected with single-phase working. 
The first difficulty was to get such motors to start at all; then after 
this was overcome, there came the question of reducing the 
heavy starting current; finally, it was sought to so improve the 
starting device as to permit of the motor starting against load, 
still with a moderate current consumption. In the six years 
during which the subject has been before electrical engineers 
successive improvements have taken place, and it is to the latest 
development in single-phase motors that the author wishes more 
particularly to refer in this part of his Paper, namely, the new moto: 


THE ELECTRICIAN, AUGUST 24, 1900. 


677 


of Mr. Alex. Heyland. Before doing so, however, it may perhaps 
not be out of place to consider very briefly the underlying principles 
of all single-phase induction motors, although, of course, there is 
nothing new to be said on the subject in these days. It has 
already been stated that a single-phase induction motor is nothing 
more than a polyphase motor running on one phase. Let, for 
instance, a two-pole two-phase motor be running from two-phase 
mains without load. Neglecting (as may quite well be done) the 
trifling power current required to make up the motor losses (under 
these circumstances practically only iron, ventilation and friction), 
the current read on a amperemeter in each phase is the 
* magnetising current” of that phase of the motor—that 
is, it is the wattless current required for driving the magnetic 
flux through the magnetic circuits of the motor; fuither 
the speed is synchronous. Now let one phase be switched out. The 
motor will go on running as a single-phaser at practically the same 
speed, but the amperemeter in the remaining phase will read 
approximately twice the current that it did before—that is, the 
magnetising current in this phase has doubled. What has happened 
is briefly as follows: The magnetic flux originally provided by the 
switched-out phase is now replaced by a flux of approximately the 
rame value and relative position furnished by a magnetising current 
in the rotor. Magnetising currents are called into being in the rotor, 
induced by the magnetic flux of the phase still connected to the 
mains, and in quadrature with this flux with regard to time, and 
these currents are carried round nearly 90deg. in space by the 
реше synchronous rotation before reaching their maximum. 
hus the cross-flux produced by them has very nearly the same effect 
as that formerly produced by the switched. out phase. The magnetising 
current in the rotor has, of course, to be balanced by a corresponding 
stator current, so that the amperemeter reads the magnetising amperes 
of phase 1, plus the magnetising amperes of the rotor transferred to the 
windingofphasel. Hence themagnetising current in thelatterapproxi- 
mately doubles. "With this perfect motor running at synchronous 
speed, it would be found that a voltmeter-connected to the terminals 
of the switched-out phase would give a reading equal to the pressure 
on the mains on which phase 1 is running. This E.M.F. is that 
induced by the cross-magnetisation of the rotor magnetising currents, 
and is in quadrature with the impressed E.M.F. of phase 1, as already 
stated. In commercial motors the E.M.F, of phase 2, measured in 
this way, is not quite equal to that of phase 1. The magnitude 
of the difference between the two voltages is a measure of the 
uality of the design of the motor. t has been said above 
that the motor continued to 1un as a single-phaser at practically 
the same speed. In reality the speed is a trifle less (the differ- 
ence being too emall to detect on a counter), owing to the fact 
that the rotor currents cause a slight slip, so that even a single- 
phase motor without friction and ventilation losses (unlike the 
polyphase motor) cannot run at a synchronous speed at no load. 
Of course, as the rotor is loaded, the rotor power currents called into 
being by the load are magnetically balanced by corresponding stator 
currents (when the rotor and stator coils are co-axial, or approxi- 
mately so) and the slip increases, that is, the speed departs more and 
more from synchronism. Owing to this latter circumstance the 
induced rotor magnetising currents are carried round in space less 
than 90deg. ; the cross-magnetisation produced by them is accord- 
ingly shifted from the most effective position, until with continually 
increasing load there comes a point at which the torque due to the 
cross field and the rotor load currents attains a maximum value—if 
this value is exceeded the motor pulls up. When the rotor is 
stationary, the cross magnetisation is reduced to zero ; there remains 
now only the one flux of the phase connected to the mains (phase 1), 
and this flux cannot possibly produce a torque—that ie, the motor 
cannot start—because its axis (that is, the axis of the exciting coils 
of phase 1) coincides with the axis of the current-carrying coils of 
the rotor. In order, therefore, to enable a single-phase induction 
motor to start at all, an auxiliary starting field must be created that 
will do exactly the fame thing as the rotor magnetising currents 
do at synchronous speed. That is, with regard to space, a magnetic 
flux must be established in quadrature with the principal flux 
inducing the rotor currents ; and with regard to time, this auxiliary 
flux must coincide with the rotor load current—that is to say, it must 
be approximately 180deg. behind the corresponding stator current. 
Every single-phase induction motor must therefore be provided with 
a device to produce a suitable cross- flux in the air-gap, and the 
amount of starting torque available will depend purely upon the 
value of this cro:s-flux, and upon the effectiveness of its time 
relations as stated above. 

All single-phase induction motors are provided with starting coils 
wound in the useless winding space ot the stator. They rarely 
occupy more than one-third of the total stator winding space, and 
frequently less; moreover, these coils are invariably so arranged 
that the magnetic axis of each coil is in quadrature* to the magnetic 


*A notable exception to this disposition is the arrangement that has 
been usedlfor many years by the Swedish firm of Wenstrim for their small 
single-phase motors, which have tbe starting coils “staggered” from the 
position indicated here, 


axis of the corresponding running coil—a реп exactly fulfill- 
ing the е ” requirement stated above. e difference existing 
between the various starting devices lies mainly in the various 
methods of producing the requisite phase relation of the cross- 
magnetisation. 

With the exception of the Heyland motor, all the devices employed 
for producing this requisite phase difference are external to the 
motor, and they have all been devised at one time or another by 
Mr. C. E. L. Brown, and have gradually been adopted by all other 
single-phase motor builders. These external starting devices take 
the special form of arranging that the self-induction of the circuit, 
including the starting coils, has a much higher value than that of 
the circuit containing the running coils, this being attained by 
suitable winding proportions in conjunction with choking coils or 
non-inductive resistances, or condensers ; or any two of these in one 
or other of the stator circuits. The choice of such apparatus is 
governed by the relative value of the turns in the starting and 
running coils, and by the particular connections used at starting. 
The starting torque given by motors arranged in this way is incon- 
siderable, barely sufficient in fact to run the motor up to speed 
against the load of belt and loose pulley. Moreover, unless the motor 
is very carefully designed—particularly from the magnetic leakage 
point of view—the starting current at this small torque will 
excessive. With the above-named exception, the very p single- 
phas» induction motors of the present day working under the most 
favourable conditions require a current at starting at least equal to 
the full-load current in order to run them up to speed without the 
load, while against the full load they will not start at all, whatever 
the value of the starting current. The principal reasons for these 
comparatively indifferent results are, that the phase difference at 
starting produced by the above-mentioned means is small, and 


Fic. 7. 


that the cross-flux produced by the starting coils does not attain 
a high value. As with independent alternating-current circuits 
a large phase difference will be produced by increasing the self- 
induction of the circuit, it might be thought that this could also 
be obtained in a motor by arranging the starting device and 
starting coils on these lines But it must be remembered 
that the stator circuits of au induction motor are not really 
independent, on account of the action of the rotor currents. These 
behave with regard to the stator currents just as the loaded secondary 
of a transformer behaves with regard to the primary—that is to eay, 
the self-induction of the stator windings is more or less completely 
wiped out by the mutual induction of rotor and stator. It follows 
from this tbat better results will be obtained if the number of turns 
of the starting coils is kept low, and the increase of self-induction 
produced by an external choking coil, or equivalent device involving 
magnetic leakage. This point was recognised at an early stage by 
motor buildera, and an external choking coil (to produce as much 
phase difference as possible) is a leading feature of several modern 
starting devices, But this increase of self-induction, whether 
produced externally in this way, or by winding the starting coils 
with a large number of turns, effectually prevents the starting 
field of the motor (that is, the field in quadrature position to 
that of the stator 1uoning coils) from attaining that high value 
already shown to be absolutely necessary if a large 0 
torque is required. Where the self. induction is increase 
by increasing the turns of the starting coile, the strength of 
the cross-flux falls off inversely as the square root of the self- 
induction; if the choking coil is used, the strength of the cross. flux 
ia diminished by an amount equivalent to the leakage flux of the 
coil. Consequently, it is evidently a clear fundamental point, that to 
obtain a large starting torque the self-induction of the starting coils 
ehould be kept down as much as possible, 
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It has been hitherto generally held that the design of starting | Heyland single-phase motors will all start against full load quite 


devices for single-phase induction motors should be such that the 
starting conditions should approximate as nearly as possible to the 


easily without an excessive current consumption, and it will be, 
therefore, readily almitted that an important advance has been 


starting conditions of polyphase motors—that is, designers have | made in single-phase motor work. 


aimed at the 5 of a rotary field at starting. Not only this, 
but every effort has been made to make this field as uniform as 
possible, by so proportioning tlie windings of starting and running 


coils as to produce two equal magnetic fluxes, and the production of 
a larger field by one or the other winding has been particularly ' 


Fic. 8, 


avoided. Mr. Heyland’s motor, which is shown here to-night, and | 


described below, is designed with regard to the starting device on 
exactly opposite lines to these. Briefly, there is no external phase- 
shifting device, the starting winding being put straight on the mains, 
and this winding has comparatively few turns, and is so arranged 
that under all circumstances its self-induction із less than that of the 
running coils —that is, the winding carrying the current of greater 
phase-difference із made to have the smaller self-induction. Asa 


‚ + tADJUSTABLE 
PIN 


Apart from the design and arrangement of the starting device, the 
Heyland motors differ but little from other well-designed motors of 
the induction type. The stator-running winding consists of а 
number of rectangular coils wound in half-closed slots in sucha 
manner that magnetic leakage is as small as possible, while the rotor 


meow ——2ũ ч»  ® «5 5 «шә а» ч» oe ъз» а» >») 
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із wound with a regular three-phase star- connected winding, with its 
three free ends connected to slip-rings on the shaft, for the insertion 
of a starting resistance. A squirrel саре rotor, or one of its modifi- 
cations, could be easily used, but it has been found that the reduction 
of the starting current (for a given toryue) brought about by the use 
of the resistance well repays its use, even for motors as small as 1 H.P. 
Fig. 7 illustrates diagrammatically the stator windings of the Hey- 
laud single-phase motors, tha figure illustrating а four-pole motor, 


Ti 


Fic. 9. 


result of the small self. induction of the starting coils, a cross- 
1 flux of great streugth is available, and this cross- flux is 
made to have the prover time relation by a special arrangement of 
the magnetic circuit of the stator. The production of a rotary field 
at starting is not aimed at, the whole idea of the starting device being 
to produce a powerful alternating magnetisation having the proper 
phase relation in a direction (considering the two-pole case) at right 
angles to the axis of the running coils, The result is that the 


The running coils are shown by the full lines, and the starting coil: 
by the dotted lines. These latter coils are wound in rectangular 
holes iu order to obtain the necessary large phase difference of the 
current in them; the flux produced by these coils links very 
unfavourably with the rotor windings, which has the effect of reduc- 
ing the mutual induction of the circuits in question, with the result 
that the current in the starting winding lags considerably, sometimes 
as much as 50deg. The relation of the stator starting coils to the 
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coils of the rotor is in fact entirely analogous to the relations exist- 
ing between the primary and secondary coils of a traneformer having 
great magnetic leahage. As stated abuve, the turns of the starting 
coils are comparatively few in number, and have a low resistance ; 
the amount of phase difference of the flax produced by the current in 
them is determined by the shape given to the holes, the dimensions 
of these, and by the winding depth. Fig. 8 and Fig. 9 show clearly 
the arrangement of the stator running and starting coils as actually 
carried out for a four-pole motor, while the form of the rotor winding 
can be seen from the latter figure also. 

The motor is started as follows :—All the rotor resistance кп 
circuit, the stator windings (both running and starting) are switched 
directly on the mains; the motor will immediately start up with 
great torque, and the rotor resistance and starting coils are to be cut 
out as it does so. The exact moment at which the latter are cut out 
affects only the starting current: if the motor is starting light, the 
single-pole switch can be opened when the arms of the rotor resist- 
ance are on the second contact ; if it is starting against full-load, the 
starting coils require to be left somewhat longer in circuit—that is, 
they are to be cut out, for instance, on the fourth or fifth contact of 
the starting resistance. 

The earlier Heyland motors were all furnished for use with a 
single-pole switch in the starting circuit. This has now been done 
away with, however, by combining it with the starting resistance 
box (see Fig. 10), so that the operation of starting up is as simple as 
that with a shunt-wound direct-current motor. 


(To be concluded.) 


PARIS EXHIBITION AWARDS. 


Below is a list of the principal medals and awards made to British 
exhibitors of electrical and scientific specialities at the Paris 
Exhibition :— 

Group IIT.— Class 11 (Typography, &c.). 

Bronze Medal.—A. W. Penrose & Co., London, W. (photo-engravers 
finishing machinery, photographic arc lamps, &c ). 


Class 12 (Photography). 


Grand Prize.—Royal Observatory. (See Class 14.) 

Gold Medals.—A. W. Penrose & Co. (see Class 11) and Newman and 
Guardia (kinematographs, &c.). 

Silver Medals. Dr. J. M. Davidson (X.ray photographs), and F. H. 
Glew (X-ray and lightning photographs). 

Bronze Medal.—G. Corden (photographs of lightning), B. Molesworth 
(telephotographs), S. Webb (photographs of lightning), and R. N. Wolfenden 
(X-rays applied to zoology). 

Class, 14 (Maps, &c. ). 
Grand Prize.—Royal Observatory (magnetic records, &c.). 
Gold Medal.—Prof. A. W. Riicker (magnetic survey maps). 


Class 15 (Mathematical and Scientific Instruments). 


“ Hors Concours."—Sir W. Abney (colour photometer), Mr. C. Vernon 
Boys (constant of gravitation apparatus, radio-micrometer and quartz 
fibre), Sir W. C. Roberts-Austen, K.C.B. (recording pyrometer), and 
Prof. J. J. Thomson (apparatus for measuring the velocity of the cathode 
rays). 

Grand Prizes. —Board of Trade Gas Referees (pentane table, photometer), 
and the Cambridge Scientific Instrument Co. (electrical and other instru- 
ments). 

Gold Medals.—James J. Hicks (electrical and scientific instruments), 
Negretti and Zambra (electrical and acientific instruments), W. Watson 
& Son (scientific instruments), 


Group IV.— Class 19 (Mechanical Engineering), 

" Hors Concours. —Thwaites Bros. (blowers, steam hammers, and 
centrifugal pumping engine). 

Grand Prizes.—C. A. Paraons & Co. (steam turbines), Willans and 
Robinson (2,400 н.р. central.valve triple expansion steam engine coupled 
direct to a Siemens continuous-cucrent dynamo), and Galloways (Ltd.) 
(boilers and vertical compound engine). 

Gold Medals.— Marshall, Sons & Co. (compound steam engine), Ruston, 
Proctor, & Co. (steam engines), Ransomes, Sims and Jefferies (steam 
ergines), and R. Garrett & Sons (boiler and steam engines). 

Silver Medals.—Robey & Co. (compound horizontal engine coupled direct 
to 360kw. electric generatcr), E. Green & Son (fuel economisers), G. and 
J. Weir (feed pumps, &c), and Patent Exhaust Steam Injector Co. 
(injectors, &c.). 

Bronze Medals.— James Proctor (stokers), Tangyes Limited (steam 
engines, &с.), and Deighton's Patent Flue Tube Co. (flues). 


Class 20 (Various Types of Engines). 
Grand Prize.—Ciossley Bros. (gas engines). | 
Gold Medals.—R. Hornsby & Sons (Hornsby-Akroyd oil engines), 
Priestman Bros, (oil engines), Campbell Gas Engine Co. (gas engines), 
National Gas Engine Co. (gas engines), and Tangyes Limited (gas and oil 
engines), 


Silver Medals.—Ruston, Proctor & Co. (oil engine), Dudbridge Irou 
Works (gas engines and oil engines), Robey & Co. (winding engines, &c.,) 
Blackstone & Co. (gas engine and oil engines), and J. and F. Howard (oil 
engines, &c.). 

Bronze Medals —R. Cundall & Scns (oil engine), A. Dougill & Co 
(gas and oil engines), and Duke and Ockenden (wind motor). 


Class 21 (General Machinery). 

“ Hors Concours."— Thwaites Bros. (See Class 19). 

Grand Prize. —Merry weather & Sons (fire engines, &c.). 

Silver Medals.—Mather and Platt (“ Grinpell" automatic fire extin- 
guisher and alarm, &c.), G. Salter & Co. (spring balances, dynamometers, 
tension ratchets for telegraph wire, &c.), Mossberg Roller Bearings, Ltd., 
(roller bearings), J. J. Stockall & Sons (automatic alarm clocks, &c.). 

Bronze Medals.—Samuelaon & Co. (blowers), and Roller Bearings Co. 


(roller bearings, &c. ). 
Class 22 (Machine Tools). 

" Hora Concoura,"—Thwaites Bros. (See Class 19.) 

Grand Prizes.—Smith and Coventry (planers, lathes, chucks, gauges, &c.) 
and Mather and Platt. | 

Silver Medal.—Robey & Co. 

Bronze Medal.—Belshaw & Со, 

Class 23 (Mechanical Production and Utilisation of Electricity). 

Grand Prize.—Siemens Bros. & Co. 

Gold Medals.—C. A. Parsons & Co., and Mr. Duddell (Cambridge 
Scientific Instrument Co.). 

Silver Medal.—Mr. Wm. Burton (Jame; J. Hicks). 


Class 24 (Electro-Chemistry). | 

Gold Medals.— Electrical Power Storage Co. (storage batteries), Chloride 

Electrical Storage Syndicate (storage batteries), and S. Cowper-Colea 
(specimens of electro-deposited metals, &c.). 


Class 25 (Electric Lighting). 
Gold Medals.— W. A. 8. Benson & Co. (electroliera and accessories), and 
Simplex Steel Conduit Co. (Simplex steel conduit system-tubes, bends, &c.). 
Silver Medal.— Belshaw & Co. (switches, ‘fittings, &c.). 


Class 26 (Telegraphy and Telephony). 


Grand Prize.—G. P. O. (telegraph instrumenta and apparatus). 
Silver Medal.—Patent Nut and Bolt Co. (bolts, nuts, screws, &с.). 


Class 27 (Various Applications of Electricity). 

Grand Prize.—James White (collection of Lord Kelvin's electrical 
instruments). 

Gold Medal.—Crompton & Co. (potentiometers, standard resistance, 
Hibbert's 1-volt standards, electric thermometers, &c.). 

Silver Medals.—James J. Hicks (electric anemometers, battery bydro- 
meters, electric thermometers, &с.), and J. J. Stockall & Sons (electric 
clocks, alarma, &c.). 

Class 28 (Civil Engineering. Transportation). 

Gold Medals.—Jessop and Appleby Bros. (crane), Grafton & Co. (crane), 
] emperley Transporter Co. (model of traveller), and Ruston, Proctor & Co, 

Silver Medals.— A. C. Wells & Co. (the Wells" light, waste oil filte:s. 
&c.), and Hardy Patent Pick Co. (mining tools, &c.). 


CORRESPONDENCE. 


шали — 
ELECTRICAL CONDUCTORS AND DIRT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have read Prof. F. G. Baily's interesting article in 
your issue of the 10th inst. Though he appears to think so, 
there is not any difference between us. In my Paper 
published in your issue for April 27th., I dealt with a specific 
case where the supply was afforded by the Westminster 
Company who do not earth their middle wire. As I have 
pointe] out, in such an instance the negative always tends to 
earth itself ; consequently, the positive wire is the one that is 
at the greatest difference of potential from earth. In the case 
alluded to by Prof. Baily the middle wire was earthed at the 
station, во that it would always be the other two wires that 
would be at the greatest difference of potential from earth. 
The potential would of course be negative in the case of one 
wire and positive in the case of the other. 

I have never suggested that dirt accumulates more rapidly 
upon а positive wire than on a negative one merely because 
of its sign. It is, however, the case that it does so in instances 
where the middle wire is not earthed, as is at present, I 
believe, usually the case, at any rate, in London. As pointed 
out in my Paper, the necessary requirement in order to keep: 
conductors and fittings clean is to maintain them as nearly as 
possible at earth potential.—Yours, &c., : 


London, S.W., Aug. 17, 1900. A. A. С. Swinton, 
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LEGAL INTELLIGENCE. 


National Telephone Co. v. Olontarf and Hill of Howth 
Tramway Co. 


In the Vacation Court, Dublin, on Wednesday, before Mr. Justice 
Bsrton, application was made by the plaintiff company for an order 
restraining defendants, their servants, agents and workmen, pending the 
hearing of an action, from interfering with the wires of the plaintiffe’ 
system of telepbonic communication between Dublin and Howth by 
placing their tramway trolley wires in auch close proximity to plaintiffs’ 
wires that they were precluded from working their telephone system 
with efficiency. The act under which the tramway from Dollymount 
to Howth was constructed contained provisions that they should 
carry out the work so as not to interfere with the working of 
the telephone system. What the National Company complained 
of was that the Tramway Company had placed their trolley wires 
in such close proximity to the telephone wires that the telephone system 
had been subject to frequent interruptions. It was alleged that in three 
places (and this was not denied) the Tramway Company had actually 
ee their wires in mechanical contact with the wires of the 

ational Company, the result being that the electric current of the 
tramway system was transferred to the telephone wires, which were in 
danger of being fused along the whole system and rendered useless. 
Plaintiffs invited defendants to have the matter referred to an arbitrator 
appointed by the Board of Trade, but this offer was declined by defendants, 
who had practically said that plaintiffs, if they had any legal remedy, must 
enforce it. Au affidavit by Mr. F. Gill, superintendent for Ireland of the 
plaintiff company, was read by Mr. O'Connor, Q.C. (for the plaintiffa), who 
said that what plaintiffs complained of could be remedied quite easily, and 
he asked that the injunction should be granted. 

Mr. CAMPBELL, Q.C., M.P., replied for the defendant company, and 
said they had got the Board of Trade certificate that the line had been 
constructed in compliance with requirements. By sec. 55 sub-sec. 2 of the 
Tramway Act, if defendants’ lines improperly interfered with the tele- 
phone wires they could remove their wires to another place and make the 
defendants pay the cost, which, according to a letter writtea by Mr. Dillon 
(plaintiffs' solicitor) would only amount to £42. Instead of that simple 
remedy they came into Court with a ridiculous suit in Chancery. 

Mr. JUSTICE BARTON said at first sight the application seemed a 
very urgent matter, but it was admitted on both sides that plaintiffs 
themselves could to-morrow, at the cost of between £40 and £50, set this 
matter right. It was their own poles, not those of the defendant com. 
pany, that seemed to be the poles which ought to be removed, and of 
course plaintiffs'could recover the cost of that removal from defendants if 
it turned out in the end that they were in the right and defendant com- 
pany in the wrong. That being so, the question of urgency disappeared, 
and his lordship refused the application, but reserved the question of costs. 


Moon, Loughlin & Co. v. Pye. 


At the Blackburn County Court on Monday, Messrs, Moon, Loughlin 
& Co. sought to recover from Mr. Pye, engineer, Blackburn, £18. the 
price of a dynamo. Plaintiffs received an order from Mesara. Clark 
& Co., Hanley, for а dynamo, and communicated with Messrs. 
Humphreys & Son, Salford, who referred them to defendant. A dynamo 
was bought from Pye, and plaintiffs suid they paid for it subject to the 
machine passiog the necessary tests. It was alleged that this it had 
failed todo. Mr. Clark gave evidence and said it was an old machine. 
One witness said the machine could be made all right for 208, while 
another said an expenditure of £5 would make the dynamo as good aa new. 

The defence was that the machine was not sold as absolutely new, and 
that when placed on the railway it was perfect. 

Judge Coventry gave judgment for the plaintiffs, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


Dd 


Aberdeen.—The Castle-street-Bathing Station tramway route is 
to be electrically equipped on the overhead trolley system. "The 
existing tramway in Union-street between St. Nicholas and Castle- 
streets is also to be similarly equipped with side poles and span wires. 
The burgh surveyor (Mr. W. Dyack) has been authorised to invite 
tenders for 800 tons of steel rails and 10,000 tons of causeway setts, 
and the electrical engineer (Mr. J. Alex. Bell) to invite tenders for 
the tramway poles. The electrical engineer and the superintendent 
of the tramways are to report as to the type of car to be adopted, 
and the number to be ordered. Mr. Bell has also been authorised to 
communicate with the Westinghouse Company in order to ascertain 
whether they would give a quotation of the ‘cost of electrically 
equipping the tramway in Union-street on the underground conduit 
system. 


Abertillery.—A resolution to apply for a provisional order has 
been unanimously passed by the Council. 

Antananarivo ( ).—A concession has been granted 
by the French Government to M. Orville Florens, sen., of Paris, for 
the supply during 50 years of electric current for lighting and power 


for Antananarivo and surrounding district. This work is coupled 
with the supply of water for the same district, and both are to be 
completed within two and a-half years. 


Blackburn. —An inquiry was held here on Friday into the 
application of the Corporation to borrow £190,000 for extension: 
of the electricity supply works. The town clerk said it had been 
originally proposed to ask for over £220,000, but this had been 
reduced. Fhe electricity works adjoined the No. 1 Gasworks, which 
were very old and had become too small to meet the needs of the 
town. The Corporation had purchased land in another part of the 
town for new gasworks, and when these were completed the whole of 
the No. 1 Gasworks would be devoted to the generation of electricity. 
That site had been valued at £30,000. The consulting engineer 
(Mr. E. M. Lacey) stated that part of the proposed scheme would 
meet the requirements for the next four or five year. When this 
was carried out there would be land available for further extensions 
for the next 15 or 20 years. 


Buenos Ayres.—According to the Review of the River Plate the 
electric lighting companies in this city have entered a joint protest 
against the new tax imposed upon them by the municipality, and 
which they consider to be a duplicate of another tax. The com- 
panies have to pay 5 percent. of their gross receipts for the use of 
the subsoil, d this year a tax has been placed on all trapsformer 
pits and corner boxes, and this the companies consider to be already 
covered by the 5 per cent. subsoil tax. The companies intend to 
test the legality of several other taxes, including this 5 per cent, on 
the ground that when some of them obtained their concessions the 
tax was only 23 per cent, of the gross revenue, and it is argued if the 
authorities have the right to increase it to 5 per cent., they havean 
equal right to make it 10, 20 or any other rate. 

The directors of the Sociedad Cooperativa Telefonica have issued 
their report for the year ended June 30 last. The profit on the year: 
working shows a credit balance of $113,240.69. The company 
post esses 3244 metres of underground mains and 42 subterranean 
chambers and 7,098 kilometres of line. Messrs. L. M. Ericsson & Co, 
Stockholm, are building multiple boards for the new central office 
at a cost of $25,000 gold. 


Bury 8t. Edmunds.—The £800 recently borrowed for lightiog 
the roads on the Brown estate is instead to be applied ia the lighting 
of Risbygate-street and St. Andrew street, and in erecting eight arc 
lamps in the central portion of the town. 


Burnley.—An inquiry has been hell here into the application 
of the Council to borrow £1,200 for electric lighting. Thera wa: no 
opposition. The amount of existing loans is £51,250. 


Central London Railway.—It has been discovered that the 
preset system of cancelling tickets lends itself to fraud, and the 

irectors are considering how best to obviate this. Electrical com- 
munication is being established at some of the stations between the 
platforms and the booking halle, eo that a signal may be made 
to the lift attendant, indicating the approach of a train, this 
arrangement being required to regulate the number of pa: 
sengers to be allowed to descend to tlie platforms for the incoming 
train. With the present five-minute service, it has been im- 
possible to avoid overorowding at the Bank Station at certain periods 
of the day. On such occasions the 30 seconds allowed for stoppage 
at the platform his been considerably exceeded, with the result that 
the journey has been prolonged beyond the scheduled time, and 
intervals of 10 minutes between the running of trains have occurred. 
With the introduction of a more frequent service, it is believed 
that this difficulty will disappear. The daily average number of 
passengers has already reached a total of nearly 100,000. 


Chester.—An inquiry was held here on Wednesday into the 
application of the Council to borrow £35,000 for electric lighting 
extensions. The town clerk (Mr. S. Smith) explained that powers 
bad already been obtained to borrow £65,000, and that had been 
over.expended by atout £740. The present loan would be applied 
in making additions to the generating plant and in extending e 
maine, &c. The electricity undertaking had been an unqualified 
success, and they had been able to place £2,465. 1s. 1d. to reserve. 
They started by supplying current at 611. per unit, and had reduced 
the price to 44d., in addition to allowing large customers consider- 
able discounts. During the year ended March, 1900, the Corpo 
ration sold 617,792 units, against 473,656 last year. The Corporation 
had decided to take over the tramways and though it was not 
absolutely settled, electric traction would probably be adopted. The 
Corporation would be able to generate the necessary current at the 
pre:ent station, as provision bad been made for doubling the build- 
ings. There was no opposition. 


City and Guilds of London Institute.—The programme 
of technological examinations for the session 1900-1, price 1а nef, 
is iesued by Messre. Whitaker & Co. 

Olydebank.— The Commissionere have decided to apply for 
electric lighting powers. 
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Colliery Lighting.—At an inquest at Haydock into the circum- 
stances attending the death of eight men who succumbed to injuries 
received in an 1 ok gas in the old Boston colliery, Haydock, 
the Inspector of Mines (Mr. H. Hall) expressed the opinion that in 
all sinking operations electric lights should be used. The jury 
returned a verdict of * Accidental death," and recommended that in 


future sinking operatious should be carried on bv electric light. 

Crieff (N.B.).—A committee is to report upon the question of 
obtaining electric lighting powera, or as to allowing the North 
British Electricity Supply Co. to obtain an order. 


Crystal Palace Accident.— The deputy-coroner for West Kent 
(Mr. E N. Wood) resumed on Friday last the inquest on the bodies 


of Frederick Elliston (33) and William Philbrook (19) who met. 


their death in a boiler explosion on the premises of the Crystal 
Palace District Electric Supply Co. on 25th ult. Mr. Walter Phili 
electrical engineer to the company, said that every year until this 
year the boiler had been thoroughly examined. The reason why it 
was not done this year was because the company were busy, and 
could not let the boiler be idle, as the examining process took over 
a week. Since the explosion he had examined the fragments of the 
boiler, and found flaws. In his opinion those flaws were the cause 
of the explosion. The jury returned a verdict that the deceased died 
from injuries caused by an explosion of a boiler, due to its defective 
condition, which might have been discovered had the boiler been 
thoroughly examined. ' 


Customs Decisions.—A recent decision of the United States 
Customs Board is to the effect that telephone switchboard cables 
composed of 64 copper strands, each tin coated and cotton covered, 
wrapped successively. with paper, metal foil, paper, cotton thread 
and insulating material, the wire being the component of chief value, 
are dutiable as articles manufactured from copper and not under the 
head of “ covered wire.” i 

Derby.—An inquiry was held here on Thursday last into the appli- 
cation of the Council to borrow, among other sums, £730 for 
purchasing a condenser for the electricity works. 


Dewsbury.—The question of extending the electric lighting 
mains to West-town is under consideration. 


Dublin.—At a special meeting of the Council on Monday, the 
report of the Electric Lighting committee, recommending the 
5 of the tendera for generating plant for the new works at 
the Pigeon House was discussed. (The tenders are set out in another 
column.) Exception was taken that the committee's report was bein 
rushed through, but the Lord Mayor pointed out that the report h 
been in the hands of members for a month, and that a special 
meeting of the Council had been called to consider it. After some 
discussion it was agreed that another special meeting should be called 
for Monday next to finally decide the matter. In the meantime, the 
secretarv of the Dublin United Tramways Co. (Mr. C. W. Gordon), 
has addressed a letter to the Lord Mayor in which the company's 
offer to supply electricity ^in bulk " is renewed. 

The deputation recently appointed to visit Continental cities where 
three-phase systems of distribution were in operation reported their 
visits to the Paris Exhibition, Strasburg, Mannheim, Mayence, 
Frankfort-on-Main, Nuremberg, Prague, and Oerlikon. "The general 
conclusion, the committee reported, to be drawn from their visit, was 
“that for a combined lighting and motor supply the three-phase 
system was superior to either the continuous-current or single-phase 
systems, while if it was desired to supply power for street tramways 
it was only necessary to combine a three-phase motor with a con- 
tinuous-current generator of the required voltage. The great 
advances which had been made in the manufacture of three-phase 
generators largely contributed to the steadiness of supply under 
varying conditions, and also simplified the problem of the distributing 
network. The committee were satisfied the scheme laid down by 
Mr. Robert Hammond for the supply of electricity to Dublin from 
the Pigeon House station was one which could be adopted with 
confidence by the Electrical committee of the Corporation." 


* Dundee.—The salary of the city electrical engineer (Mr. Walter 
H. Tittensor) has been increased from £250 to £350 per annum, to 
be further increased to £400 at the end of twelve months on account 
of the extra work entailed by the electric tramways. 


Electrical Enterprise in Italy.— The Mediterranean Railway 
Co., of Milan, have secured a concession from the Italian Government 
to substitute electric working on the line from Sampierdarena to 
Rome. The power station will be erected at the former town. The 
company are about to purchass 23 electric locomotives, 


Electric Traction in the Liverpool District.—A syndicate is 
being formed to promote and construct a series of railways in 
Cheshire and the Liverpool district, including an electric railway 
acroes the estuary of the Dee from a point near Caldy to Point of 
Air (Flintshire) and on to Rhyl, and an underground electric rail- 
way from the Central (low level) Station, Liverpool, to Huskisson 
Goods Station, and from Central Station to St. James's station. The 
first line will be about 14 miles long, 5 miles being carried on an 


embankment and bridge, or on a bridge alone, over the Dee 
estuary, connection being made with the Wirral Railway and 
L. and N. W. and G. W. joint railways, near West Kirby, and with 
the L. and N. W. and the Denbigh and Corwen Railways at Rhy]. 
The second line will require two tunnels connecting the Cheshire 
Lines Railway at Huskisson station with the Mersey Railway a3 
Central (low level) running thence to St. James’s, The consulting 
engineer is Mr. R. H. Scotter, of Southport and London, and it it 
clatmed that by the combined schemes much quicker and cheaper 
access would be afforded between Liverpool and West Lancashire, 
the North Welsh coast and Ireland, via Holyhead. The electric 
system wculd be continued from Huskisson to Aintree, and from 
Aintree to Southport on the Cheshire Lines and the Southport and 
Cheshire Lines Extension. 5 ] 


Electricity in Mining.—The electrical transmission plant of the 
Deep Leads Electric Transmission Co. (L‘d.) (Victoria) has been 
erected, and two units of 2,500 н р. each are ready. Electric current 
will be supplied to the entire group of mines in the district. 


Exhibition.—In 1901 an extensive exhibition of Ruasian industries 
is to be held at Riga. 


Glasgow.—At the Corporation meetin 
submitted the report of the electricity department, in which the 
scale of charges for 19001 was set out. Bailie Anderson, io 
criticising the report, said there ought to be, as in Edinburgh, one 
rate for current for light and one for power, and the large consumer 
should be allowed a reduction, which should be taken off his account, 
and not regulated, as at present, by the demand indicator. Bailie 
Maclay admitted the arrangement was not perfect, and promised thit 
it should be looked into. He afterwards moved the approval of the 
annual report and balance-sheet of the committee, an abstract of 
which was given in our last issue. The motion was adopted. 


Grimsby.—The Grimsby Street Tramways Co. have let the 
contract for the erection of electric power station in Cleethorpes, in 
addition to having purchased new electric cars, at & cost of abont 
£700 each. It is anticipated that by next year the Grimsby and 
Cleethorpes lines will be working br electricity. The work of 
laying a double set of rails along Grimsby-road suitable fur electric 
traction will be started in October. The station, which is to be 
acquired by the District Council as soon as that body has the 
necessary powers, will be constructed so as permit of considerable 
extension, the Council intending to provide accommodation for the 
ү necessary for street lighting by arc lamps. Negotiations for the 
ighting of the Cliff Gardens, pier, and promenade by electricity are 
progressing satisfactorily. 

Guernsey.—At a special meeting of the States convened for 
Sept. 3 a proposal will te made to place at the disposal of the Electric 
Lighting committee £350 to defray the expenses of the consulting 
electrical engineer (Mr. Æ L. Davis) in connection with the 
electricity supply scheme. 


Halifax. —The accounts of the electricity department for the past 
year have been submitted. The capital outlay is £93,218, an 
increase of £20,748 on the previous year ; the units of current sold, 
1,371,333, an advance of 742,574 ; the gross profit, £9,001, an increase 
of £4,436, and the average price obtained per unit, after deducting 
discounts, 2°77d, The cost of production per unit was 1:23d., а 
reduction of nearly compared with the previous year's results. 
The output of the Halifax works (1,371,333 units) was exceeded by 
only seven stations iu Great Britain (excluding London): Liverpool 
(5,729,477), Manchester (4,773, 247), Edinburgh (4.174 541), Brighton 
(3,206,623), Glasgow (2,824,350), Bradford (2,416,130), and Leeds 
(1,697,258). 

Hotel Lighting.—In consequence of the building of the north 
block of the Hotel Cecil, Strand, London, the electric lighting 
installation is being considerably extended, under the superintend- 
ence of the chief engineer (Mr. W. A. Poynton), and a filth 75kw. 
turbo-dynamo has been ordered from Messrs. C. A. Parsons & Co. 


Hyderabad (India).—/nd:an Engineering announces that pro- 

sals have been made for constructing an electric tramway between 

yderabad and Secunderabad, and for the supply of current for 
electric lighting and power, 


Ilford.—The foundation stone of the electricity supply station 
building will be laid to-morrow (Saturday) by the chairman of the 
council (Mr. H. Weeden, J.P.). 


Kingstown (Dublin).—The Council have decided to carry out 
the terms of their provisional order (obtained in 1898), and the 
pp application of Messra. Porte, Sykes & Co. will conse juently 

e opposed. 

Launceston.—Owing to the increase in the price of gas, tlie 
leading tradesmen aud other citizens recommend the Council to 
adopt an electric lighting scheme. 


Leeds.—The Tramways committee recommend the City Council 
to promote a bill authorising the extension of the tramway system. 
Six new tramway routes are proposed. | 


last week Bailie Maclay 
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Leeds.—The Corporation are recommended by the Lighting 
committee to abolish electricity meter rent as from Oct. 1. 


Light Railways.—The Board of Trade have, after modification, 
confirmed the Barnsley and District Railway aud the South 
Staffordshire Light Railway Orders, 1900. 


Liverpool—Electricity is being generated at the new Lister 
power station both for public and private use. 


Llanelly.— The British Insulated Wire Co., which recently acquired 
the provisional electric lighting order of the Council, has come to 
terms with the directora of the local tramways company for the 
acquisition of the undertaking. The lines are to be reconstructed 
‚апа equipped electrically. Considerable extensions are to be 
carried out, 


Los Angeles (California).— Two companies are engaged in this 
city in transmitting electric power, one company's source of power 
being situate 80 miles distant from the point of distribution. The 
city tramways are worked electrically, the companies owning the 
lines having altogether 120 miles of track. To increase the water- 
power facilities a local company is being formed to construct a lake 
10 miles long by 2 miles wide and 100ft. deep by means of a dam 
across the Mojave river at Victor. 


Maidstone. —The Council have been informed by the Local 
Government Board that, while prepared to approve the electric 
lighting scheme for Maidstone, the Board would like to have the 
opinion of an independent expert, and it is proposed to ask 
Sir William Preece to report. 


Moss Side.— The following agreement has besn entered into 
between the District Council and the Manchester Corporation in 
regard to the tramways in the district :— 


(1) The Moss Side Council to grant to the Manchester Corporation 
a 2l years’ lease from the expiration of the lease to the Manchester 
Carriage Co. ; (2) the Corporation to reconstruct at their own cost the 
tramways owned by the Council, to erect the overhead equipment thereof, 
to repair and maintain the permanent way and overhead equipment 
during the lease, to renew the rails during the last six years of the term, and to 
hand over the permanent way in good condition to the Council at the end 
of the lease, but the overhead equipment shall remain the property of the 
Corporation unless the Council determine to purchase it; (3) the rental 
for the lines to bs at the rate of £400 per mile of single track per annum ; 
(4) the line in Upper Chorlton-road to be acquired by the Moas Side 
Council, and to be leased on the same terms as the other lines ; the cost 
incurred by Moss Side in acquiring and relaying the line to the Manchester 
specification to be refunded by a series of annual payments during the 
period of the lease ; (5) the lease of all the lines to terminate at the same 
time. 


Penzance.— Оп the recommendation of the Ele: trie Lighting 
committee it has been decided to engage an electrical engineer to 
report as to the establishment of electricity works. 


Russia.—Electric tramways are being constructed at Riga, and 
the tramways at Libau are already 1 over a portion of the 
lines for which a concession has been grauted. 


Shoreditch (London).— The Vestry have experienced difficulty 
in regard to outstanding accounts for electric current, wiring and 
fitting work, &c., and have issued the following rules : — 

Weekly Accounts. — Meters to be read, as at present, each Thursday, and 
demand notes sent to accountant's office same day. Payment to be made 
by the Friday week following, failing which the collector is to attend at 
the lighting station, and proceed to the defaulter's premises, together with 
a representative of the electrical engineer, who will disconnect the supply 
unless payment is made on demand. 

Monthly Accounts.—Meters to be read оп last day of each month, and 
demand notes to be sent to accountant’a office same day. On demand 
notes payment is requested within 15 days, but consumers should be 
allowed credit to Zlst of each month. If payment is not made by that 
date final notice allowing three days’ grace to be served, and in default of 
payment supply is to be cut off (as above described’. 

Quarterly Accounts.—Meters to be read as near quarter-day as possible. 
Demand notes to be sent to accountant's office by 15th of next month. 
Payment is requested within 15 days on demand notes, Ina the first week 
of the last month of the quarter a list of outstanding accounts tu be pre- 
pared, and defaulters who have not paid by the Friday 14 days before 
quarter.day are to be served with final notice giving three days’ grace, 
after which supply will be disconnected. 

When the supply has been disconnected under these rules all expenses 
of re-connection to be charged to consumer. 


Soul (Corea).— Thie street railways in this city have now been 
extended southwards to the river port Riong-Sau, the miles of track 
opened being 8°77. There are six cars in use, and the number of 
miles run daily is about 380. The cost of construction of the line, 
including the telephone service throughout has been 40,000 yen 
(£4,000) per mile, 


South Dublin.—The Council have applied to the Dublin United 
Tramways Co. for terms for supplying electric current for lighting 
the districts of Templeogue and Rathfarnham electrically, 


Sunderland.—The Tramways committee have decided to invite 
tenders for the construction of 24 new electric tramcars, bringing the 
number up to 50. 


Taunton.—On Wednesday last week the mayoress (Mra W. A 
Wrenn) formally started the new machinery erected at the electricity 
works at a cost of about £5,000. Afterwards the chairman of the 
Electric Light committee (Ald. W. Potter), who has been from the 
first connected with the muncipal electricity undertaking in that 
capacity, and Mra Potter, were recipients of a presentation t» 
celebrate the event. 


Transmission of Cablegrams by Telephone.—Since 1895 the 
Liverpool Chamber of Commerce have agitated for an arrangement 
between the Postmaster-General, the Atlantic cable companies, and 
the National Telephone Co., whereby cable meseages arriving after 
ordinary business hours (6 p.m.) might be transmitted direct by tele- 
phone to addresses, or replies received by the telephone company for 
transmission abroad by the cable companies. The matter has now 
been brought to what is described as “а satisfactory issue." The 
following correspondence has passed between the negotiators :— 

From Mr. J. C. Lamb to Mr. C. M'Arthur, М.Р. :— 
General Post Office, London, August 18, 1900. 

SIR: In regard tothe propoged use of the National i со еса 


in Liverpool for transmission after business houra of cable messages of that 
company's subscribers, I am directed by the Postmaster-General to 
acquaint you that, in compliance with the representations of the mercan- 
tile community of Liverpool, he proposes to authorise such an arrangement 
subject to the acceptance of a suitable licence by the National Telephone 
Co., and the cable companies concerned. The Postmaster-General did 1 ot 
feel himself in a position, at the present stage, to make any public 
announcement on the subject. He understands, however, that the letter 
in which the arrangement was proposed to the National Telephone Co. has 
been published by that company, and in the circumstances he desires me 
to enclose for your information a copy of the letter in question. Iam 
to add that the National Telephone Co. and the Transatlantic cable 
companies have now to the arrangement, and a formal deed 
embodying the Postmaster- General's licence and the necessary details is in 
preparation. 
(ENCLOSUBE.) 
General Poet Office, London, July 20, 1900. 
To the Managing Director, National Telephone Co. 

Sin: I am directed by the Postmaster-General to say that, after giving 
careful consideration to the question of transmission by telephone after 
business hours of cable messages to subecribera of the National 
Telephone Co. in Liverpool, he is of opinion that the best way of meeting 
the urgent public demand which still exists for their direct delivery 
by telephone from the offices of the cable companies will be to make an 
agreement on the subject between the National Telephone Co., the 
cable companies and himself. Under this agreement authority would 
be given for the use of tbe Telephone Company's system in the 
manner proposed, which otherwise would be an infringement of the 
conditions of their licence, and the cable companies would undertake 
to account to the Postmaster-General at the ordinary inland rate for 
all cable messages delivered or received by them by telephone. The 
Postmaster General will be glad to know at as early a date as 
pos-ible whether the National Telephone Co. are willing to enter into an 
agreement of the kind proposed. If so, he will at once have a draft 
prepared for the company's consideration. JOHN ARDRON. 


West Oumberland.— A scheme for the construction of an electric 
tramway from Whitehaven to Maryport, through Workington, із 
being promoted by Messrs. Dick, Kerr & Co. 


Will.—The will of the late Mr. B. H. Van Tromp, director of the 
Brush, County of London and Brush Provincial, Dover Electricity 
Supply, and Electric and General Investment Co.’s, has been 
proved, and the gross value of the estate returned at £54,081, per- 
sonalty being valued at £42,042. 


Water Power Utilisation in Bohemia.—The municipal autho- 
rities of Коеп (Bohemia) are establishing electricity generating 
works, and are utilising the water power of the district. 


Water Power Utilisation in Spain.—Application has been 
made by a Bilbao syndicate for a concession to put down plant to 
utilise the water power of the river Nalon, in Asturias, for the gene- 
ration of electrical energy. ` 


Willenhall.—The Midland Electric Corperation for Power Distri- 
bution start laying their mains here next month, and electric current 
will be available about February next. 


Working Canal Traffic by Blectricity.— The success of an 
arrangement by which canal traffic is worked electrically on the 
Finow Canal, near Ederawalde, Germany, has led to the conside a 
tion of a project for the adoption of a similar system on a portion of 
the Kaiser Wilhelm Canal at Lübeck. Vessels will be hauled 
through the canal by electric locomotives running alongside, and 
when the work of construction is completed this portion of the canal 
is to be lighted electrically. Messrs. Siemens and Halske carried 
out the arrangements on the Finow Canal, the experiment being 
assisted by a grant from the present Government of I, 
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NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
er direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London :— 
READY. 

(Price 128. 6d., by post, 188, 3d.; Colonies, 148,; abroad, 148, 6d. (United 
States, 158.) 


“ The Blectrician " Electrical Trades’ Directory and Hand- 
book for 1900.—In addition to the well-known features of this 
Directory and Handbook (all of which have been carefully revised 
and brought quite up to date) a large addition has been made to the 
Handbook Division, including a Digest of the Law of the Telegraph 
and Telephone, for the use of municipalities and companies eontem- 
ран applying to the Postmaster-General for a Telephone Licence. 

his section of the book now includes the new model form of Licence 
issued by the Postmaster-General, the Telegraph Acts and Orders 
passed by Parliament in 1899, and other information in connection 
with this the latest development of electrical enterprise The huge 
sheet tables of Electric Light and Power and Electric Railway 
and Tramway undertakings of the United Kingdom have been 
made quite complete. 'These sheets form a most complete record 
of electrical engineering progress in connection with electricity 
supply and power and traction applications The Directory 
Division has been carefully extended and corrected, and is 
the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is the most complete and correct book of its kind 
ever published in any language. 


“THE ELECTRICIAN" READING CaAsE.—To hold four numbers of the 
journal. Strongly bound, 1s. net ; post free, 1s. 4d. 


** LOCALISATION OF FAULTS IN ELxOrRIO Ілант Marns.”—By F. C. 
Raphael. Price 5s., post free. The book deals with the important subject 
of localising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. | 


„ WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEOTRIOW АУЕЗ.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations, bringin 
this latest ыр of electrical science quite up to date. New an 

ition, 58. nett. Now ready. 


“ THE CENTENARY OP THE ELeoreio CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1a. 3d.; strong cloth, 
8. 6d., post free. 

‘“ MOTIVE POWER AND GEARING FOR ELrzorRICAL MAOHINERY."—By 
E. Tremlett Carter, C.E., M. I. E. E. Price 128. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated power plants, but also fcr public electric lighting avd power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the k contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 

* ELECTBIO LAMPS AND ELrECTRIO Ілантіхо,” by Prof. J. A. Fleming, 
M.A., D. Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, tc. New and Cheaper Edition, 6s., post free. 

“THe STUDENTS’ GUIDE TO SUBMARINE CABLE TksTING."—A new 
edition of this book, by Messrs. Н. K. C. Fisher and J. C. H. Darby, is 
now ready, price 6s. net; abroad, бз. 3d. This work is intended to serve as 
а guide to operators already in the telegraph service, and to those who 
desire to enter that service. The great cable companies now insist that 
their operators and probationers shall pass certain examinations in elec- 
trical subjects. The book is very fully illustrated. 


% ELecTRO-CHEMISTRY.”—By Dr. G. Gore, Third Edition. Price 2s., 
post tree. 


"THE INCANDESCENT LAMP AND ITS MANUFACTURE."—By Gilbert S. 
Ram. Price 78. àd., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 

* THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
by Francis Jehl. 10s. 6d., post free. This is a practical handbook, giving 
a completo description of the art of making carbons for electric lighting, 

ectrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plang of a model factory. 

** MAGNETIO INDUCTION IN IRON AND OTHER Metats.”—By Prof. J. А. 
Ewing. Price 10s. 6d. net. New Edition (Third) now ready. 


“ ELecTRIO Motive Power,” by Albion T. Snell, contains the 
Jatest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has ha 
much experience. Price 10s. 6d., post free; abroad, 11s. 

* ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
са of the theory of testing as applied to electrical lines in general. 

my 8vo, fully illustrated. 103, 6d., post free. 

**SUBMARINE CABLE-LAYING AND REPAIRING. `— By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, 
and repairing submarine telegraph cables, 

"THE ALTERNATE CURRENT TRANSFORMER."— By Prof. J. A. Fleming, 
M.A., D.Sc, F.R.S. Vol. 1—New Edition, Price 12s. 6d., 1 ost free, 
Vol. Ir, price 128. 6d., post free, is also ready. 


ying, testing, 


t‘ THE ART OF ELECTROLYTIO SEPARATION OF METALS."—A second issue 
of Dr. Gore's book is now ready, price 108. 6d., t free. The author, 
treats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work ia adapted to the use of the manufacturer 
as well as the student. 


„ ELEOTROMAGNETIO THEORY."—By Oliver Heaviside. Fol. I., 13a. 6d. 
Vol. II., 12s. 6d. 

* DRUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth. 
also ready. Price 7a. 6d., pen free. Prospectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

t ELECTRICAL ENGINRERING FORMUL2,” a ket book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 83. 
New Edition nearly ready. | 

* BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH. -A valuable 
compilation. Being an attempt to classify the data relating to X-Ray 
work. This work contains a quantity of general as well as special informa- 
tion bearing upon the whole subject of electrical discharge research. 
Edited by C. E. 8. Phillips. Price 5s., post free. 


% Tue MANUFACTURE OF ErEcTRIO LianT CARBONS.” — A Practi al 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price Is 6d.; post free, 18. 9d. In this work the Suthor gives useful hinta 
as to the manufacture of electric light carbons, including the preparation 
of material, firing, saturating, and coring, together with a description and 
estimate of ccst of the plant required. 

„ ARMATURE WINDING OF ELECTRICO MACHINES.”—By Н. F. Parshall! 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 303. post free. 


* TEMPERATURE COEFFICIENTS OF ‘ CONDUCTIVITY?’ Copper.” Compiled by 
Messrs. Clark, Forde and Taylor, consulting engineers. Strongly bound 
in cloth, 2s.6d. net. Also a Sheet Table of Log. Reciprocals of Coefficients 
for Copper Resistances at different temperatures from 32 F. to 81°9°F. 
Printed on strong cardboard, 6d. net. 


IN THE PRESS. 


“THe ELECTRIC ARO.“ By Mrs. Ayrton. 
ooo BATTERIES, THEIR DESIGN AND MANUFACTURE,” —By E. J- 
e. 5 
„ PRIMARY BATTERIES: TugiR CONSTRUCTION AND UsE,"—By W. К. 
Cooper. 
* PRACTICAL TRLEPHONY.”—By Dane Sinclair and F. C Raphael. 


"Tug ELgCTRICIAN' WiBEMAN's PockET-BOOK."— Edited by F. C. 
Raphael. Nearly read y. 


TRADE NOTES AND NOTICES. 


(Notices for insertion under the above heading must reach the Office no 
later than first post Thursday morning. New Catalogues, Price Lists 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Whitby District Council invite tenders for the supply and erection 
of electricity generating plant, some particulars of which are set out 
in an advertisement. Specification may be obtained at the ofti:es 
of the consulting engineers (Messrs. Preece and Cardew), 13, Queen 
Anne’s-gate, Westminster. Tenders, addressed to the clerk (Mr. 
Wm. Seaton Gray), Council's offices, Whitby, must be in before noon 
of Sept. 3. 

Hackney (London) Electric Lighting committee invite tenders fur 
condensing plant, cooling apparatus, pipework and valves, feel 
pumps, switchboard and boosters, arc lamps, metera, travelling 
crane, and workshop equipment. Specification, &c., may be obtained 
at the offices of the consulting engineer (Mr. Robert IIammond), 
64, Victoria-street, Westminster, S.W., after 22nd inst , and tenders, 
addessed to the vestry clerk (Mr. George Grocott), Town На!!, 
Hackney, must be in by 4 p.m. of Sept. 12. Further particulars are 
given in an advertisement. | 


Newcastle-upon-Tyne New Tramways committee invite tenders for 
conduits and holes for poles An advertisement contains further 
particulars, and specifications may be obtained after 17th inst. from 
the consulting engineer, Mr. Charles Hopkinson (Меззгз, Hopkinsons 
and Talbot), 26, Victoria-street, London, S.W., and 29, Princess: 
street, Manchester. Tenders (addressed to committee) must be 
delivered at the office of the town clerk (Mr. Hill Motum) by noon 
of 31st inst. 


& The Vestry of St. John, Hampstead (London) invite tenders f.r 
the supply and erection of (1) eight drv.back marine boilers, (2) 
steam and water pipes, feed pumps, &c., (3) feed-water heater, or 
(4) feed-water detartariser, (5) fuel economiser, (6) cast-iron water 
tank, and (7) two blow-off tanks. Conditions and specifications may 
be obtained at the offices of the vestry clerk (Mr. Arthur P. Johnson), 
Vestry Hall, Hampstead, N.W., to whom tenders must be delivered 
by 4 p.m. of Sept. 27. An advertisement contains further particulary 
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Oldham Electric Light committee invite tenders for the supply and 
erection of dry-back marine boilere, with mountings, gangwaya, fee 
and drain pipes, &c., complete, and also for mechanical stokers with 
shaftingand gearing for driving; or water-tube boilers as an alternative 
{о the dry-back marine boilers, including mountings, &c. Further 
particulars are given in an advertisement, and copies of specifications 
may be obtained from Mr, A. Andrew, Gas and Water offices, Oldham. 
Specification and drawings can also be seen at, but not obtained 
from, the offices of the consulting engineer (Dr. Alex. B. W. Kennedy), 
17, Victoria-street, Westminster, S.W., and tenders must be sent to 
the superintendent (Mr. A. Andrew) on or before Sept. 11. 

Hammersmith (London) Vestry require tenders for the supply, 
delivery and erection of two single-phase alternate-current motors, 
coupled to two centrifugal pumps, with accessories. Specification 
may be obtained from the clerk’s offices Town Hall, Hammersmith, 
and tenders must be delivered before 5 p.m., Sept. 12. An adver- 
ee contains further particulars) Mr. F. W. J. Webb is acting 
clerk. 


The managers of the Poplar and Stepney Sick Asylum District invite 
tenders for sundry work in connection with a telephonic installation 
at their sick asylum. An alvertisement gives farther particulars, 
and tenders must be delivered to the clerk to the managers 
(Mr. Robert Foskett), Bromley, Middlesex, E., by 5 p.m, Sept. 17. 

Hull Electric Lighting committee invite tenders for steam and 
water pipes, feed-pumps, water-softener, &c., for their Sculcoates-lane 
generating station. Specifications may be obtained from the city 
treasurer, and teaders (addressed to chairman of committee) must be 
delivered at the town clerk’s office, Town Hall, Hull, by noon of 
Sept. 27. An advertisement contains further particulars. 


The Board of Management invite tenders for the electric lighting 
of the Preston and County of Lancaster Royal Infirmary. An adver- 
tisement contains further particulars, and sp >cifications, &c., may be 
obtained at the office of th» architect (Mr. F. E. Dixon, C. E.), 
19, Lune-street, Preston. Tenders must Ъз delivered to the secretary 
(Mr. Walter Davies), 5, Wiackley-street, Preston, by Sept. 1. 


Aberdeen Electric Lighting committee invite tenders for two 
200k w. direct-coupled continuous-current generators and one 120kw. 
balancing sət ; also for one 420kw. direct.coupled continuous gene- 
rator. Willans engines are specified in both cases, Further par- 
ticulars are given in an advertis:ment, and tenders must Бе 1 
with the city electrical engineer (Mr. J. Alex. Bell) Cotton-street, 
Aberdeen, by noon on Sept 29. 


Tunbridge Wells Corporation invite tenders for the supply and 
delivery of high and low.tension cables. Specification: from the 
borough electrical engineer (Mr. Horace Boot), and tenders must be 
sent to the town clerk (Mr. W. C. Cripps) by 20th Sept, See also 
advertisement. 

Greenock Police Board invite teadera for water-tube boilers, two 
steam dynamos, boosters, switchboard, steam and exhaust pipes, &c. 
Further particulars are given in an advertisement, and tenden must 
be lodged with the town clerk (Mr. C. MacCulloch), Municipal Offices, 
Greenock, by Sept. 10. 


Nelson Corporation invite tenders for a 200kw. steam dynamo. 
Specifications, &c., may be obtained from the engineer (Mr. A. ee 
Gas Works, Nelson, and tenders must be sent to the town cler 
(Mr. R. M. Prescott), Town Hall, Nelson, by Sept. 8. Further 
particulars are set out in an advertisement, 

Southampton Guardians invite tenders for the erection aud 
completion of electrical plant, and an installation for the lighting 
of the new workhouze infirmary at Shirley Warren. Tenders to 
yo (Mr. David P. Gwillim), St. Mary-street, Southampton, by noon, 

ept. 11. 

Southampton Harbour Board invite tenders for a 30-cwt. portable 
ele:tric wharf crane. "Tenders by Sept 17. 


Shipley (Yorks.) District Council invite tenders for steam and 
exhaust pipes, storage battery, switchboard and connections, and 
cables. ‘lenders to clerk by 27th inst. 


Cardiff МЫ сэз invite tenders for sundry pipes, feed water 
heater, &+. nders to town clerk, Town Hall, Cardiff, befure 
31st inst. 

Ilford District Council invite offers for “free” wiring in their 
district. Applications to clerk before noon, 29th inst. 

Salford Corporation invite tenders for lighting and traction switch- 
boards, and balancing transformer. Tenders to town clerk by Sept. 3. 

London County Council Asylums committee invite tenders for 
boilers, engines, dynamos, &, at Horton Estate, Epsom, Surrey. 
Tenders to committee, 6, Waterloo-place, S. W., by 10 a m. of Sept. 22. 

Stockport Tramways committee invite tenders for 20 double-deck 
tramcars with electrical equipment. Tenders to clerk by 31st inst. 

Portsmouth Corporation invite tenders for plant and apparatus for 
equipment of tramway power station. Tenders to town clerk by 
10 a.m., Sept. 4. 

Worthing Corporation invite tenders for electricity generating 
plant. Tenders to town clerk by noon, Sept. 3. 


Luton Town Council require tenders for watt and demand meters 
"Tenders to town clerk by Sept. 14. 

Dorking District Council invite offers for leasing their provisional 
order. Tenders to clerk by 30th inst. 

Middlesbrough Electric Lighting committee invite tenders for 
wiring the municipal electricity works. "Tender: by 31st inst 

Hockheim-am-Main (Germany) Municipal Council invite tenders 
until ae 15 for the erection of electricity supply works. Tenders 
to der Magistrat. 


TENDERS RECEIVED AND ACOEPTED. 


The following tenders for generating ри for the proposed new 
electricity works at the Pigeon House for the Dublin Corporation 
are recommended for acceptance by the Electric Lighting com- 
mittee :— 

General Electric Co. (compound engines, generators, &c.) 185 


Holdsworth & Sons (Lancashire boilera) ..................... à 
Babcock and Wilcox (water-tube boilers)..................... 5,278 
Ditto (fuel economisers) ........................ 1,060 


Shoreditch (London) Vestry have received the following tencers 
for electric cables :— 
British Insulated Wire W. T. Henley's Tele- 

Co. (accepted) £1930 82 ph Works C». ...£2,147 151 
Siemens Bros. & Co. . 2,262 8 4 | W.T. Glover & Co. . . 2,129 126 

Cardiff Corporation have accepted the tender of the British 
Electric Transformer Manufacturing Co. for the supply of ten 30zv. 
transformers at £690. 


Nottingham County Council have accepted the tender of 
Mr. T. Scott Anderson for the electric lighting of the Radcliffe 
Asylum. There will be about 1,500 lights. 


The tender of the Gateshead Electric and Mechanical Ca. has been 
accepted for the electric lighting of the Ashington Industrial Co- 
operative Society’s premises at New Hirst at £395. Six tenders, 
varying in amount from £310 to £430, were submitted. 


APPOINTMENTS VACANT AND FILLED. 


Eccles Corporation invite applications for the position of borough 
electrical engineer. Further particulars are set out in an a lvertis:- 
ment, and applications must be addressed to the Public Lighting 
and Electricity Supply committee, and delivered at the offices of 
the town clerk (Mr. Wm. H. Hicksoa), Town Hall, Eccles, by no», 
of Sept. 3. 


Two shift engineers are required for the South Shields Corpora- 
tion electricity works. Applications to borough electrical engineer 
(Mr. Jos. A. Jeckell) before Sept. 5. See advertisement. 

There is a vacancy for an improver at the Dundee electric light 
aud traction station. Applications to city electrical engineer 
(Mr. Walter Н. Tittensor), Dadhope-crescent-road, Dundee, by 
29th inst. See advertisement. 


Mr. W. H. Eccles, B.Sc., and Mr. С. Е. Smith, Wh. Sc., have been 
appointed senior demonstrator of physics and senior demcnatrator of 
electrical engineering respectively, at the South Western Polytechnic. 
Chelsea, S.W. Mr. Eccles was educated at the Royal College of 
Science, where he held a National Scholarship from 189! 
to 1897. In 1898 he was appointed senior demonstrator !n 
the physical laboratory of the Royal College of Science. 


Mr. Smith was educated at the University ro ee Bristol, 
and was apprenticed with Messrs. Sharp, Stewart & Co. for four 


years. In 1891 he obtained a Whitworth scholarship with firet- 
class honours in theoretical and practical electricity. After 8 
iog a year in the drawing office and shops of engineering works in 
Hanover, he was afterwards engaged for six months in Munich in 
the public experimenting laboratory of the Polytechnic 5 xiety. 
On his return to England he was appointed chief electrical assistant 
to Dr. Obach at Messra Siemens Bros, & Co., and at present 
assistant to the managing director of Messrs. Ransomes and Rapier. 
Mr. E. Marples, chief assistant to the Liverpool District 
Lighting Co. (Ltd.), has been appointed electrical engineer to the 
Hoylake and West Kirby Council, at a salary of £150 per annum. 


BUSINBSS NOTICES. 

Mr. J. H. Blake, Inchbrook, Stroud, and Mr. H. E. Steel, 
Cheltenham, trading as Blake and Steel, electrical engineers, at 
Cheltenham and Stroud, have dissolved partnership. Debts by 
Mr. Steel. 

Mr. J. W. Barnard, so'e agent for the E.P.S. small storage 
batteries (Q and V type), 4, Great Winchester-street, E.C., is now 
“оп the telephone," No. 1632 London Wall. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A meeting of the creditors of Henry Howe, electrician, 16, Bold- 
lane, Derby, was held last week at the Official Receiver's Office, 
Derby. The liabilities were stated to be £132 133 91, aud the 
assets 104, Failure was attributed to illaess and losses incurred by 
a visit to British Columbia. The Official Receiver continues & 
trustee, . | 
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Mr. F. J. Saffery, 14, Old Jewry Chambers, London, E.C., has 
been appointed trustee in the bankruptcy of Claude Vautin (electro- 
metallurgist), in place of the late trustee, Mr. J. J. Saffery, deceased. 


In the bankruptcy of W. V. Scott, electrical engineer, lately 
residing at Shaftesbury-road, East Hammersmith, the first meeting 
of creditors will be held on Aug. 30, and the public examination on 
Oct. 16, both at Bankruptcy Buildings, London, W.C. 

Claims against Herbert Sewell, electrician, &c., Clifton-place, and 
63, Birklande-road, Shipley, must be in by Sept. 5. Mr. J. A. Binns, 
official receiver, 31, Manor-row, Bradford, is trustee. 


The discharge in bankruptcy of F. G. W. J. Adams, lately trading 
with C. M. Downie as Downie and Adams, electrical engineers, at 
21, Newman-street, London, W., has been suspended for two years. 

A receiving order was made at the Burnley County Court on 
Tuesday against Robert Foster & Co., electrical engineera, Adlinton- 
street, Burnley, also trading as the Nelson Electrical Engineering 
Co, Stott-street, Nelson (Lancs.). 


On Wednesday the creditors and shareholders of the Willoughby 
Destructor Syndicate (Ltd.), met at the Board of 'Trade offices, 
London, under a winding-up order. The company was formed in 
August, 1898, with a nominal capital of £3,200, in 1s. shares, to 
exploit patents and inventions relating to destructor furnaces for 
town refuse, and acquired several patents for a consideration of 
63,993 fully-paid shares in the syndicate. A destructor was erected 
for the Devonport Corporation, but was refused, and this event and 
the differences among the directors led to the winding-up order. The 
liquidation is in the hands of the Official Receiver. 

It has been resolved to wind up the British Blahnik Arc Light 
C». (Ltd) voluntarily. Mr. W. H. Chantrey, 57, Moorgate-street, 
Е..С., is liquidator. 


Sale by Auction.—Catalogues are now read giving particulars 
of over 500 lota of high-class new engineering plant and machinery, 
electro-plating plant, oose tools and utensils, stores, &c., which will 

so ld byauction by Messrs. Wheatley Kirk, Price & Co. on Tuesday and 
Wednesday next, Aug. 28 and 29, at 10 for 11 o’clock prompt each 
day, at the Ormonde Works, Hornchurch-road, Romford, Essex. 
lliustrations are given of some of the more important machine tools 
in cluded in this sale, and special attention is called to the quantity 
of practically new machine tools of a light character which are 
included in the auction. The extensive works premises are also 
to be disposed of. An advertisement gives further particulars. 


Tramway Undertaking for Sale.—The liquidator of the Isle 
of Man Tramways and Electric Power Co. (Ltd.) (Mr. W. H. Walker, 
C.A.), 42, Castle-street, Liverpool, and 50, Athol-street, Douglas, 
announces in an advertisement that it is intended shortly to offer for 
sale by tender the electric, cable, and horse tramway undertaking of 
the company, together with the plant, cars, &. Full particulars 
can be obtained from the liquidator. 


English-Made Electric Bells, &c.—We have received from 
Messrs. Julius Sax & Co. (Ltd.). of Eagle Works, Coldharbour-lane, 
Camberwell, London, a copy of a new catalogue dealing with electric 
bell material, guaranteed (where described as of "best English 
make") to be of English manufacture, and known in the trade by 
the“ Eagle trade maik. Messrs. Julius Sax & Co. point out that 
the firm has been in existence since 1855, and claim that this 
catalogue is the most complete list relating to electric bells and 
electric bell material ever issued. Certainly great care has been taken 
in the compilation of the list, and à word of praise is due to the 
general excellence of the illustrations. The list occupies nearly 120 
large quarto pages, and covers a wide range of this branch of electrical 
work. The trade only is catered for, and the disconnta are on a very 
liberal scale. 


B.T.H. Plant.—Pamphlet No. 73, issued by the British Thomson- 
Houston Co., illustrates and describes direct-current enclosed arc 


amps 

pend Mado Specialist Watches.—Messrs. S. Smith & Son, 
of 9, Strand, London, W.C., have on view at the Paris Exhibition a 
fine display of London-made watches, chronometers, &c., and in 
connection with this exhibit issue a pamphlet in French and English 
containing some interesting partieulars and illustrations of a large 
number of watches with special movements Some idea of the 
requirements of the scientific watch trade is given in the descrip- 
tions accompanying the illustrations, the watches specially described 
ranging in price from £450 to £50. "The firm of S. Smith & Son 
was established 70 years ago and has continued in the fronk rank, as 
is evidenced by its extensive trade in watches and watch move- 
ments of the most intricate character, which are regulated up to a 
variation of lsec. per month. In 1884 the British Government 
established a system of official certification in English watch- 
making for merit alone, and in that year Messrs. S. Smith 
& Son gained the first position and etill hold it in 1900 
with a watch which has secured the record with a total of 
88:7 points out of a possible 100 at the Government Observatory 


at Kew. One watch exhibited at Paris (price £500) is 2in. in 
diameter, jin. in thickness, and has combined movements of 
а р calendar, showing the day of the week, day of the month, 
month of the year, and the year itself, including leap year ; the 
changing phases of the moon, the fifths of seconds and the minutes 
of a split-seconds chronograph, a repeat action 1 the minutes, 
quarters, and houra, besides the usual time dial of the ordinary 
watch. The revolving escapement, the latest important improvement 
in watchmaking, is brought into use for the first time in these fine 
examples of the watchmakers’ craft. Hundreds of Messers. S. Smith 
and Son's non-magnetisable watches are in use in the electrical pro- 
fession throughout the world, and we can testify that in all cases 
which have come under our notice great value is set upon these time 
recorders by their owners. The Paris exhibit includes an infinite 
variety of watches and clocks, some of the latter being shown in 
exquisite examples of English-made clock cases of choice design. 
Messrs. S. Smith & Son have been awarded a bronze medal for their 
exhibit at Paris. 

Exports of Electrical Apparatus and Material —The followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including 1 and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Aug. 15 to Aug. 21, 
with the рогіз of destination: — 

Africa - Alexandria, £428 (including £207 telegraph wire); Cape Town, 
£798 (including £150 telegraph apparatus); Durben, £1,019; East 
London, £232.  Argentina—Buenos Ayres, £607 (telegraph material). 
Australasia—Brisbane, £125; Rockhampton, £54; Sydney, £1,989 
(including £210 telegraph material); Wellington, Belgium 
Ostend, £300. Ceylon - Colombo, £140. China—Foochow, £18. France 
— Boulogne, £24. German) — Hamburg, £180 (telegraph material). 
Holland—Rotterdam, £115 (telegraph wire) Hong Kony—£29. India 
—Bombay, £86; Calcutta, £650. Sweden—Stockholm, £38 (telegraph 
wire). Total £6,862, against £11,651 for six days last year (Aug. 16 to 
Aug. 21). 


PATENT RECORD. 


— 


The following list of Applications for Patents and Specifications publish d 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When com; lete грссі- 
fioation accompanies application, an asterisk is affixed. 

June 12, 1900. 
10,679. A. REAME and C. Woxes. London. Improvements in or con- 
nected with fuse boards for the distribution of electricity. 
10,688. L. рк L. WELLS and А. C. Brown. London. Improvements in elec- 
tric telephones and apparatus relating thereto.* 
10,703. V. Tuomas. London. Improvements in the manufacture of fila- 
ments for electric incandescence lamps. 

10,711. A. Dg Fifi. London. Improvements in and relating to elec- 
tric signalling apparatus for railways and the like“ . 
10,715. P. Imnorr and THE Омттер ALKALI Co. (Lrp.). London. Improve- 
ments in means to be employed in the electrolytic manufacture 

of bleaching liquors and chlorates. 
W. P. Tompson. Liverpool, Improvements in electric current 
interrupters. (The Voltohm Elektrizitüts-Gesellscháft, A. G., 


Germany.) 
June 13, 1900. | 
Improvements in dy namos and motors. 
Improvements in electrical generators 


10,724. 


10.745. C. W. Hitt. London. 

10,751. W. Н. WILLATTr. Hull. 

and electrical motors. 

10,755. W. Н. WirLATT. Hull. Improvement in the governing by elec- 
tricity of steam engines and other prime movers. 

10.772. A. REAME and C. Wokks. London. An improvement in or 
connected with laminated electric switches. 

June 14, 1900. 
10,808. Н. A. CoucHMAN. London. Improvements relating to electric 


arc lamps. 

10811. C. A. Henpgerson. Edinburgh. An improved self-acting time 
switch or cutout for electric arc lamps. 

10,833. R. FasRy. London. Improvements in and relating to electric 


* accumulators, 
June 15, 1900. 

10,890. A. Hupson. Bolton. A life-saving guard or fender for electric 
tram cars or other motor vehicle which works automatically, or 
can be worked by the driver with a foot press or hand lever. 

10,892. S. Jevons. Birmingham. Improvements in metal conduits or 
covers for enclosing the wires or cables used for the transmission 
of an electrical current. 

10,913. Н. H. Lake. London. Improvements in and relating to stop- 
mechanism for phonographs and thelike. (T. S. Parvin, United 
States.) 
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June 16, 1900. 

10,940. J. SWINBURNE. London. Improvements connected with electrolytic 
incandescent electric lamps. 

10,970. P. M. Justice. London. Improvements iu electric telegraphs. 
(The Rowland Telegraphic Co., United States.) 

10,974. A. Ricks. Liverpool Improvements in electric accumulators, 
electrodes, or plates.* 

10,985. J. Witkinson and J. H. Noan. London. Improvements in the 
production of soda and hydrochloric acid by electrolysis. 

11,003. H. H. Lake. London. Improvements in electric railways. 
(McElroy-Gruno Electric Railway System, United States.)" 

11,006. H. H. Lake. London. Improvements in secondary electric 
batteries. (Aroid Renterdahl, United States.)* 


June 18, 1900. 

11,011. H. W. CLotaser. Sheffield. Improvement in electrical switches 
for heavy currents and high potentials. 

11,020. W. M. Watters. Liverpool. Improvements in or connected with 
electric lamps. 

11,022. J. E. MacaAULAY. Dublin. An electrical apparatus for adjusting 
tram-rail points.“ 

11,025. H. Bix RS. London. Improvements in electric apparatus for life- 
buoyn, and light to facilitate the rescue of persons from drowning 
and for other purposes. 

11,026. A. P. LUNDBERG and G. C. LUNDBERG. London. Improvements 
in cord grips for electric light fittings." 

11,054. N. GAnLAN D. London. Electrically-operated cloth cutting machines. 

June 19, 1900. 

11,097. Н. Woopwarp. Birmingham, Improvements in electrical accu- 
mulators or secondary batteries, and in the manufacture of the 
same. 

11,99, J. PATERSON. London. Improvements in electric targets." 

11,107, E. Epwarps. London. Improvements in electric patterns for 
punching machines, for embroidering machines, and for jacquard 
looms. (Curt Handwerck, Germany.)“ 

11,120. J. B. GorrsBERcER. London. Improvement in plows for conduit 
electric railway cars. (Date applied for under Patents, &c., Act, 
1883, sec. 103, Jan. 4, 1900, being date of application in 
United States.)* 

June 20, 1900. 


11,149. A. WHALLEY. Warrington. Improvements in telephone switch. 
boarda. 

11,190. Siemen Bros. & Co. (Lrp.). London. An improvement in 
awitches for high-tension electrical currents. (Siemens and Halske, 
Aktien Gesellschaft, Germany.)* 

11,206. G. W. PARTRIDGE and G. K. B. EcrHixsTONE. London. Improve. 
ments in electric switches and like apparatus for making and 
breaking electric circuits. 

11,207. L. Anprews. London. Improvements in or relating to the dis- 
tribution of electricity. 

11,208. I. J. WanDEN-STEVENs. London. Improvements in electric 
signalling apparatus. 

11,217. С. Е. HEvr-Dra. Liverpool. Improvements in the method of 
aud material for covering electric cables, conductors, or wires with 
insulating material. 


SPECIFICATIONS PUBLISHED. 


Nork.—All Specifications can now be obtained at the uniform price of 
8d. each. 1886 


7,370. Lerag. (Sprague). Control of electrically propelled vehicles and 
trains. 

8,188. Mann, LAIDLER, aud SUNDERLAND FoRuE AND ENGINEERING Co. 
(Lrb.) Rheostats or electric resistance switches. 

12,270. EvgRsHED лхо VicNOLES (Ltd) and EversHep. Electric 
telegraphs for ships and other purposes. 

12,565, ABEL (Karmin). Windings of dynamo machines and induction 
motors. 

12,730. OFFENBROICH and RocKeL. Galvanic cell. 

12,767. B&AUMONT, Coin-freed electricity meters. 

12.883. Dumont. Apparatus for repairing incandescence electric lamps. 
(Date applied for under Internationai Convention, April 12, 1899.) 

12,962. NonrHEY and Егествіс Motive Powsr Co. (Lrp.) Electrically- 
propelled road vehicles. 

13,018. Barton and бовнлм. Electric arc lamps. 

13,053. SANDERS.  Anti-vibrating springs for incande:cent and other 


lamps. 

13,054. Sanpers. Holders for globes and shades of gas, electric and other 
lamps. | 

13,111. Wane and Exectric Motive POWER Co. (Lb.). Electrical 
switches. 


135.174. Невлос. Electric signalling apparatus. 

15,271. SINCLAIR and ArrxENJ. Telephone exchange systems. 

13,509. ALDRIDGE. Electric cranes. A 

13,616. EvgRsHED and VicxoLes (LTD.) and EvensHep. Motor electric 
meters, parts of which are applicable to motors and dynamos 
generally. 

13,617. Kımıxoron. Electrical Measuring instruments. 

13,646. Ношиск. Electrical motive power apparatus. 

13,846. CoRDNER. Manufacture of a composition from rhea fibre appli- 
cable for electric insulation and other purposes. 

13,994. Veritys 11мітЕр.апа Ripincs. Key switch for electrical circuite, 
particularly adapted for incandescent lamp sockets. 

13,995. Veritys LiMITED and Кіріхаѕ, Carbon- feeding mechanism of 
electric arc lamps, 


1900. 


597. CLARKE. Construction and manufacture of electric bells. 
839. Laks (Shearman). Incandescence electric lamps. 

1,445. Lorine and CraRk. Electric transformers. (Date applied for 
under International Convention, June 24, 1899). 

2119. WATERHOUSE and Simetex STRRI. CoxpurT Co. :Lrtp.). Junction 
boxes for electric conductors. 

2,964. HowarD. Manufacture of pipes or conduits for electrical con. 
ductora, or for conveying liquids or gases or for analogous pur. 
poses. 

5,527. HaNsEN. Adjustable contact for electric alarm clocks. 

4,109. Согвт (Hansen). Electric clock. 

4,785. Ора. Alternating- current motor. 

5,178. Dax (White). Means for connecting electric cables. 

5,486. QoixTAINE. Process for depositing pure tin by electrolysis. 

6,185. Heys (Szott, Varley and Anderaon). Apparatus for windiog wire 
aud other material into coils and the like for electrical and оће 
purposes, 

6,188. Воотиллев aud Hunter. Armoured conduits for electric wires. 

6,296. BoncHERs. Electric furnaces. 

6,508. FgssENDEN. Electric incandescent lamps. 

6,355. Соот. Methods of and apparatus for electrically separating the 
relatively volatile liquid component from the component of 
relatively fixed substances of composite fluids. 

6,478. Joxzs. Electromagnetic mechanisms for producing reciprocating 
motion. 

6483. Siemens Bros. & Co. (Ltp.). Siemens and Halske Akties 
Gesellschaft, Apparatus for simultaneously actuating from ont 
point the controlling switches of the several electrical motor cn 
of a train. 

6,526. Mixxer. Electric fire alarms. 

6,684. Dervix. Electric coherers. 

6,878. James. Electric arc lamps. 

6,951. STEELE. Instrument for measuring electric currents. 

7.084. Bout? (Pieper and Pieper’. Electric motors. 

7,098. Snonr. Multipolar electric machines. 

7,100. Ношл'в and Mianat, Device for fixing incandescenc: electri 
lamps. 

7,108. Simms aud Bosch. Magneto-electric machines. 

7,109. Varury. Electro magnetic coils. 

7,198. Tuowrsox (Sinding-Larsen). Method of producing complt 
chemical compounds by electrolysis with alternating currents 

7,410. KAssaver, HanERFELLNER aud Lanck. Regulators for elect: 
arc lamps. 

7,482. Timan. Electric sweating mattress. | 

7,502. British Тномѕох.Ноовтох Co. (Lrb.) (Rice) Third rail insuls- 
tors for electric railways. 


NEW COMPANIES, STATUTORY RETURNS, ёс. 


— — 


BRITISH MOTOR TRACTION OO. (LTD.)—This company was recently 
registered, with a capital of £1,000,000 in £1 shares, to adopt vano: 
agreements and to carry on tbe businesses of manufacturera of and dealers 
in motors, cycles, vehicles, &c., electricians, mechanical engineers, &c. 


DONOVAN AWD CO. (LTD.)--This company was registered on Aug. 15 
with a capital of £10,000 in £1 shares, to acquire from Mr. E. W. Donor 
the business carried on by the Electroid Gas Light Syndicate (Ltd), an! 
by J. S. Leach & Co. (Ltd.), and to carry on the business of mechanics! 
electrical, and hydraulic engiaeers, boiler makers, &c. The first director 
are C. Pilkington (chairman), and E. W. Donovan. 

MORDEY-FRICKER ELECTRICITY CO. (LTD.)—This company ™ 
registered on Aug. 13, with a capital of £20,000 in £1 shares, to acqui? 
the benefit of certain inventions of Мг. W. M. Mordey and Mr. Guy t. 
Fricker, and to carry on the business of electricians, manufacturer 
electricity meters, &c. The subscribers (with one share each) are 
J. Atherton, J. B. Atherton, W. M. M. Forwood, H. J. Russell. W. I. 
Mordey (electrical enginver), Guy C. Fricker (electrical engineer), and 
A. W. Haptie. The first directors are Jacob Atherton, George H. Nisbett, 
and Guy C. Fricker. 

ROGERS & GOWLETT (LTD.)—This company was registered on Aug. 16, 
with a capital of £10,000 in £1 shares, to acquire the business carried on 
by Rogers Bros., at Watford, and to carry on the business of electricians 
ironmongers, &c. The first directors are J. Rogers and P. Gowlett. 

TURNER, ATHERTON & 00. (LTD.)—This company was registered 00 
Aug. 8, with a capital of £175,000 in £1 shares, to acquire the busineste! 
carried on by John Turner & Sons, John Turner, the Turner Machine Co, 
Turner Bros, and Giles Atherton, and to carry on the busines 
electrical and general engineera, cycle and 1notor car manufacturers, 
Messrs. H. H., Albert, and Arnold Turner and G. Atherton are permaneni 
governing directors, aud Messra, W. H. Atherton and W. E. Turner arè 
managiug directors. 


BRITISH ALUMINIUM OO. (LTD.)—The annual return to June? has 
been filed. The capital is £400,000, in 20,000 7 per cent. preferen 
10,000 ordinary, and 10,000 “A” 6 per cent. preference shares of £ 
cash, of which 20,000 7 per cent. preference and 10,000 ordinary ain 
been taken up. £10 per share has been called up on 16,770 7 per с 
preference and eight ordinary shares, and £167,780 has been тесе M 
£132,220 is considered as paid on 13,222 7 per cent. preference 
ordinary shares. 
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CALLENDER'S CABLE AND CONSTRUCTION CO. (LTD.)—The annual 
return to June 7 gives the capital as £400,000, in 40,000 ordinary and 
40,000 preference shares of £5 each, of which 30,000 ordinary and 35,420 
preference have been taken up. £5 per share has been called up on 10, 000 
ordinary and 35,420 preference 5 

5 POWER STORAGE 

26 has been filed. The canal ү? £100,500, їп 100 founders' and 
20.800 ordinary shares of £5 each, of which 66 founders and 18,592 


. (LTD.)—The annual return to 
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£5 fully-paid shares (Nos. 490,001 to 590,000) of the Nutional Telephone 
Co. (Ltd.) to be quoted in the official liat. 

WEST AFRICAN TELEGRAPH CO. (LTD.)—Notice is given that the half- 
yearly interest on the £300,090 5 per cent. mortgage debentures of this 
company, due Sept. 1, will be paid by the National Bank of Scotland, 
37, Nicholas-lane, London, E.C. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— — 


ordinary have been taken up. 45 per share has been called up on | g | No. | AGGREGATE. 
66 founders’ and £4 per share on 3,132 ordinary shares. Line. лон g | Кы of | I 
THOMAS PARKER (LTD.)—According to the annual return to July 13 | E | weeks; Amount. Ire. 
the capital is £75,000, in £10 shares, all of which have been taken up. | ———— ⁊ꝛ —— pee — — nae 
£10 has been called up and Jus on 5,750 shares, and £17,500 is considered | ! 1900 | £ £ £ £ 
as paid on the remaining 1, *Bi ham Tramways.: Aug. 18 4, 475 + 500 6 27,469 |+ 1,524 
Blackpool Corporation... „ 16 1,801'+ 444 20, 15,888 |+ 3,424 
Blackpool and Fleetwood, 18 | 1,975) + 54 А 9,760 |- 140 
Bolton orporation .. nes „ iss | và MT s X 
CITY NOTES. Bradford Corporation... „ 19] 516)+ 18 20 10,019 |+ 1,797 
— — „Brisbane Trams n в | July 4 ] 1,672 | + 279 26 47, 582 + 15,118 
MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price of „Bristol Trams & Aug.17 | 5,605 + 121 7| 25092 25,092 2 
2 ls (9 981—981 f Buenos Ayres& Belgrano July 22 | 2,046 | - 315 445 
silver 284d. per oz. (Aug. 25). Console (2$ per cent. 984—984 for money, | Central London Railway Aug.18 | 4579 _ 463 3. 15,914 zs 
981—998 for account; 2] per cent. 97—99 (Aug. 23). Stocks and | City% south London Ry. „ 19 | 1534|4 454, 7 10,555 + 5,768 
Shares Continuation Days, Aug. 28 and Sep. 12; Ticket 3 Aug. 29 and Cork Elec. Trams. „ 16 577 + 44 33 13,239 4 1, 242 
Sep. 15; Pay Days, Aug. 30 and Sep. 14; Mining 8 hare Carry - over Days, Dover Corporati 55 Е 18 .354|+ 33 20 4,641 | H '245 
Aug. 27 and Sep. 11. Dublin & Lucan Rly. . " Ma E m | 
| | 
LONDON PLATINO-BRAZILIAN TELEGRAPH CO. (LTD.)—The half.| Duplin Saldern Bir » 1552 + 795 7 27108, | +3171 
yearly coupons, due Sept. 1, of the £100,000 е x: cent. debentures of „Glasgow Corporation ” 18 9.788 — 575 ... | И 
this company will be paid by Messrs. Glyn, Mills, Currie & Co., 67, Lombard- | Hull Corporation : 18 1,557 + T9 7, 9, 433 a B. 406 
street, E.C. *Liverpoo Corporation... „ 11| 8779 - 293 32 241, 154 | + 26,783 
STOCK EXCHANGE NOTICES.—29th iust. has been appointed a special | Liverpool Overhead Rly. „ 19 | 1,818 i+ 195 7 12. 103 + 431 
settling day for the further issue of 10,000 £6 shares (10s. paid and | *Sheffield Tramways ...... „ 19 2,641 126 35 70,704 4 24,768 
numbered 20,001 to 30, C00) of the Calcutta Electric Supply Corporation | | | | 
(Lied.). The committee has also ordered the further issue of 100,000 ordinary | ^ ^ * Partly electrical. ш 
ELECTRICAL COMPANIES’ SHARE LIST. 
Ам Last Parrvio Price Ra Bosrxxss Гохи 
5 Pig Drvi- x КАМЕ. Wer's PRIOR, Wednesday. Gar "Ютгтрнир Don. Dvaro Wzxx 
DEND, Ava. 15. Aug.22. | Үрер. Expe Avo, 28. 
F 2 в. d. Highest | Lowest 
27806 y 4% African. Direot Telegraph 4% Mort. Deb. (red.) .... 99 103 99 103 317 8 3 and Jaly...... m ecc 
anz ш | ik | “Do. JJV | ] ac aur e| ee = " 
£933,730 Stock 1 о eb d ve000000900090800 (ETITI KITT] % %% %%% ee. 58 91 58 31 6 0 Il Feb., May, Aug., Nov. 206 . 
2, 088, 640 Stook 90/0 e Hm SWEDES UUW оооооввоовьфоьоово 9$95060009090909090900050090090900020* 110j 111 110 111$ 6 7 7 [1] II 111 110 
43,085,040 pi] "y Do. OM Ons ital Stot x. "0090 0*500002064*00099024 sae ue in a H ii А J »» Jo ui 12 
Commerc e c %% %% %%% %%% %% о %%% ө 0 Oot. 066 eee 
7110000 10 35 Cube i Babmerin Gent, Debenkare C 16, 7 10 10 0 8 ы pe 
ne 0000090800080 0000 0000000000000 » [III eee 
6.090 10 10/0 Do. 2 Preference 10 per Oent. ........ — 15 i * ae 6 50 sk ES eee ix 
13,981 5 3/0 | Direct Spanish Ordinary .......................›...... 4 6 4 б 4 0 0 | Apri and Ootober....| ... ec 
6,000 5 о Do. 10 per Cent. Camulative Preference ..... 9 10 9 1 6 0 0 ies ee 
490,000 50 x A per Cent. Debentures ....... — ө, 100% 1017 107 109% 467 January and Jul vee oes 
60,710 20 5/0 Direct United 8 States Cable ...... . . . . . . 6 ee 11 nm 1 11} 6 1 9 | Jan., Apr. jay. Oot. — e 
£111,000; 100 44% | Direct West India Cable 447 Beg. Deb. (red.) 99 10 9) 101 4 8 0 Jans aud December. sis 
&1,000,000| Stook | 65/0 æBastern Ordinary . . . . . . . . . . . . . —— 145 150 145 150 413 4 Jan., 1905 July, Got. 1477 147 
41,036,889 | Stock 17/6 Do. Zi per Cent. Preference Stock .............. 98 92 96 9) 310 8 in - 
41,483,208 |  Btook 4% |* Do.  4perCent. Mort. Deb. Stook (red.) ..... 111 116 11 118 3 9 0 | May and November. D D 
350,000 10 3/6 | Eastern Extenslon ‚| 144 1 Hi 15 41110 | Jan,, Apr., 1 15} 142 
4330,000| Stock 4% Do. 4 per Cent. Debent are Book - M Pot 10 1l» 110 115 3 9 7 | Februaryand 110 770 
£800,000 100 47, "Bostern and 8. African 4% Mort. Deb. M 9) 103 9) 102 818 6 | Feb and karus 9) ү 
£200,000 35 4% 4 per Cent. Mauritius Sab. "Debe. (red. 109% 103% 109% 103% 317 8 | May and November.. + en 
180,237 10 4/6 Globe Telegraph and Trust асан а [ШЫ 11 1t 117 4 10 10 | Jan., Apr., July, Oot. ni es 
190,043 10 8/0 Do. Cent. 5 hos reis „ 11 135 14] 154} 319 0 1» € 
160,000 10 6/0 | Great Northern of Copenhagen . . . 810 833 3i 315 9 | January and July. . 353 e 
100 44% Halifax & Bermuda Ge s% 1st Mort. Dab.(red.).| 93 101 93 101 '4 9 1 | June aud December .. A - 
17,000 35 37/8 Indo - Ruropenn . . . . . .. . . . . . . . . v . e 52 56 6l 65 41011 | May and November .. 51 i 
2100, 000 100 22 London Platino-Brasilian 6 per Oant. Debe., 1904 ...| 105 108 105 103 511 7 | March and September iis - 
8100,000 100 4 Pacific - Buropean Tel. 4% ‘Guar. Debs. (red.) НОЯ 100 103 100 10% 317 8 | Juneand December... МЕ de 
11,830 8 . coed ЕКОН 77 81 775 % 4 14 1 | April and Ootober. 8] 65 
ra ип ex submarine ea pe ии [ITE 6 %%% %%% 6 2% 0 © „%%% %%%. 125 13) 125 130 4 13 10 D mber and Jal LII 90 
» "TTA t African 96 „%% „„ „„ 6 266 „ 60 € „% 00000-06000 LITT March eee [II] 0 
&171,100 100 EX * "Do. 8 per Oent TDebentüres (red.) duas EU oa 1015 E юй í М 1 September iue ida 
30,006 3b .. | West Coast of Апегіса....................... ORNARE 1 1 1 1 " i ove 
4150, 000 109 4% |* Do.  4perCent. Debentures ..... esee «| 99 102 92 103 313 7 [January and July. ui oco 
$9,331 10 1/0 | West Indis and Рапата....................... eru i p May and Novem à e 
34,563 10 6/0 Do, per Cent. lst Preference . — d 1 64 7 8 0 0 » 6138 62 
4,669 10 en Do. 6 per Cent. Jud Preferenoe.. 000000 · 0060 6.00006 voe 6 7 6 7 8 lt 6 »9 U эзе bend 
490,000 100 b * Do. брег Cent. Debentures .............. "— 103 105 103 105 413 6 | January and” July... © - 
307 980 10 $5 Western 3 jb (ia D Brasilia: sbonture B * 1 143 Mar. Ju Oot., Deo. 15, 141 
; razilian Bu no) 4 15 14 15 4111) „ t., Deo. 1 
875,000 100 6% Do. брег t. Debs. (2nd Series, 1906) .. as 06 03 wet 4 11 4 June and December ... ese T 
TELEPHONES. 
44,000 £5 оит h fi It id „%% eee cones S ugusé 000000 000600 008 006.0 soe oes 
m 100 117 Consolidated T Ат and Ма ME mies ; * " "5 ч бе ч s э : jus — — | өө 
2,680 te Telep ne nary 0 0 se е ое vom [III 0006 ose ose 
E rare 1 10 "u- 5 per Cent, Preference ............. €——— € | d 1 | 1 5 0 0 ae m A i 40 
0000 5 | 3/0 National. . . . . . . . . . . . . . . . . . . 6 vos 4 ugust 
15,000 10 6/0 Do. брег Cent. Oumulative lat Preference . 13 16 13 тЫ 1 0 0 ens 1; 4 - 
15,000 . 10 6/0 Do. 6 per Oent. Cumulative 204 Preference .. 12 14 12 14 4 859 10 55 i isi 
250,000 b 3/6 Do. & per Uent. Non-Cumulative 3rd Pref, . 44 54 41 53 417 7 ө » 5 4 
2,000,000 | Stock * Do. Debenture Stock M per Cent. (red.) . , 97 100 97 100 310 0 June and December... 93 98 
171,504 1 0 8 Oriental *e000099992209500000:060909 CIZELI] фососооооов 960*900909»000009«c00009»6* ] ] 4 8 11 April and Ooctober...... eee 
367206 í is i s те Piae aon 1989009000909 *900a000988 990*09»6 0000.00 4 5 4 5 6 13 4 Ir md I %%% 000 00000006 ace oe 
„689. | Oum Preference 5 5 41011 
&.79,947 | Stock 5% |° Do. Sper Cent. Debenture Stock (red. )...... es! 104 wi! | 108 1075 118 6 es m er ooo 
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ELECTRICAL OOMPANIES' SHARE LIST. 
Previous Price RATE PER Bustress Dons 
Present | AMounr | Lasr AME Werr’s Par Wednesday Ornr. "Юттгржир Юта, Durixe Were 
AMOUNT, RS NI. " Avi. 15. Aug. 22. Yrecpep. Expro Avo. 2 3 
ELECTRICITY SUPPLY COMPANIES. £ s. d. Highest * st 
100,000 1 „ | Bl’ckh’th& Gr’nw’ch D'st'ot Elec. Lt.Ord. (fally pd.) i iat nl 1 311 3 9 i & 
6,000 10 10/0 — and Poole Elec. MEE ON. . 1 10 ~ -- 1T ove x 2 
9/061 15 20 — è Ke * Ker звітах ү — Ord. ы Y 3 MEC 315 0 a " Y 
19,661 Brompton | en n city March and 8 =, = 
12, 000 5 Е ЗА open by Ontinery (ally palo $^ dr 8 e : 
= cutta ec. Su p y na TT itt tt eee ee t ni 
50,000 5 45 | Charing Cross & Strand Electrlolty Supply Оогр.хі 9 — 10 ә 1 412 0 | February e е 
20,000 5 2/3 4% per Cent. a — scones XM ? eb 7 & 9.9 | MuR cece ^ - 
54,000 5 16 Chelace Eloctrici aay eie Breen зө | as 111 108 III 4 1 6 Juns and December... ч + 
15150,000| Stock 44% |* m 4} per nture Stock (red.) 100 110 100 110 4 1011 | April and October... 2 — 
$1,200,000 | $1,000 5% Edison Ist Mort. 57 80 -GoldBonda(red.) .. - 63 7h 8l 414 2 | February and August f 75 
70,579 10 8/0 it of London Electric Lighting Ord. ................. ji: a W o 419 0 | Эмен. sod Sar... 12 127, 
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Тнк Dublin Corporation is fully bent on having its own 
municipal electric light works. It will be remembered that 
the rival scheme of the Dublin Electric Lighting Syndicate, 
which fought its way through the House of Commons 
Committee stage, was thrown out on the motion for the third 
reading owing to the vigorous opposition of the supporters 
of the Corporation scheme. On Monday last, at a meeting of 
the Corporation, this municipal authority WAS given one last 
chance of avoiding the mistake of erecting a costly lighting 
station three miles froma city which already posses ses an electric 
tramway power station capable of supplying all the current 
required for electric lighting. The Dublin United Tram. 
ways Co., the owners of that power station, made an offer 
gat this meeting to sell to the Corporation all the current 
| required for publio and private lighting and electric supply ; ; 
but after a long and heated discussion the proposal was 
rejected by 38 votes to 14, the Corporation deciding to pro- 
ceed immediately with iis own scheme. Indeed, tenders 
for contracts for machinery to the. value of £46,000 were on 
that day accepted. | In view of the fact. that the extensive 
system of electric tramways now being built. up in and 
around Dublin, with its central and admirably equipped power 
station, will, at some future date, be liable to compulsory 
purchase by the Corporation on the modest, if not exactly 
reasonable, terms of the Tramways Act, we regard itas decidedly 
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bring in a handsome pfofit to the company; 
company is supplying current at a rate which, taken by itself, 


Prick ӨтхРЕМОЕ © у” 


r 


short-sighted for the Dublin Corporation to erect a separate 
power station at the Pigeon House Fort. However well this 
may serve as a temporary expedient until the time of purchase 
arrives, and perhaps as a political move at the present moment, 
we cannot but regard it as a measure which conflicts with the 
future and lasting interests of the capital of the sister island. 


— — 


We invite the attention of our readers to a letter we 
publish this week, in which Mr. Н. E. Mavor discusses the 
relation of the improved value of land to the success of any 
electric power scheme. It will be remembered that in our 
last issue we commented upon a letter from Mr. Mavor which 
appeared recently in the Glasgow Herald. The letter in our 
columns to-day is a clearer and more explicit statement of his 
main position. He avows that his object is to direct atten- 
tion as strongly as possible to the importance of the element 
of increment in value of land to promoters of power trans- 
mission schemes.” Incidentally the question is stated to 
be one of importance to electrical manufacturers, because if 
a power scheme is successful it will bring grist to their mill. 
Mr. Mavor illustrates his main proposition by a concrete 
example on a small scale," and óne under his own personal 
observation. Factory buildings adjoining the place where his 
company’s engineering works have been erected have been 80 
greatly improved i in value by being supplied with cheap electric 
power, that, though they formerly did not let, now the rents 
but the 


would not be remunerative. 
| np 
Bucu is the illustration; and we may believe that Mr. Матов 
would have us apply it, on a suitably magnified scale, to the 
large electric power schemes which are now so prominently 
before electrical engineers and the industrial world. In 
other words, to ‘secure success an electric power scheme 
must not be an electric power scheme pur et simple, it 
must -necessarily also be a commercial land development. 
scheme. Simple power schemes cannot be expected to 
succeed ; combined with the business of purchasing and 
letting land and factory buildings they may prove sufficiently 
remunerative to justify their existence. This we take to be 


Mr. Mavon's proposition ; and, if we mistake him not, we 


unhesitatingly assert that, so far at any rate as concerns the 
industrial districts of England, he is wrong. 
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Мв. Mavoz directs attention to Niagara—the most glorious 
instance of a successful combination of electric supply and 
commercial land development. Granted; but Niagara is not 
England. The conditions which prevail there are totally 
different from those to be found in our own industrial 
counties. Other conditions, besides cheap power and land, 
combined to create the industrial town of Niagara Falls. 
Cheap land would have been still cheap land, and as wild 
a waste as ever, had there not existed ready to hand 
cheap inlets for raw materials and cheap outlets for 
finished products—the water-way and the railway. But 
in England the cheaper and more ready inlets and out- 
lets have already been utilised, and industrial cities and 


towns have sprung up at the places where they occur. 


Steam has done already there what electric power has done 
at Niagara, and what Mr. Mavor expects electric power still 
to do in this country. Here the pick of the land has already 
‘been developed and is now teeming with industries. The 
electric power undertaking that will bring really cheap power 
to the doors of the existing factories will reap a far better 
harvest from the already tilled field than will the combined 
electricity and land development scheme that goes out 
‘prospecting in regions hitherto despised by the industrial 


manufacturers. 
. а 


Вот though we cannot concede that land development 
is a sine quà non in electric power schemes, we are quite 
prepared to admit that throughout the country there are 
hundreds, perhaps thousands, of acres of idle land that would 
be substantially improved in value through being converted 
by electric power from the industrially unsuitable to the 
industrially suitable. It may be questioned even here, 
-however, whether it would be advisable for the electric power 


company to risk the annexation of such property, or whether 


it would not be better to leave this class of speculation to 
individual landlords. Mr. Mavor’s concrete example may be 
safe to imitate on a correspondingly small scale; but it is 
extremely doubtful whether it would be to the advantage 
either of the electrical or of the general industrial world for 
electric power undertakings covering half a county or more 
to be mixed up with land speculation. Besides, there 
is the politico-economic aspect of the question, which, how- 
ever far afield its consideration may lead us from electrical 
matters, is not less significant in its warning against the 
alliance Mr. Mavor advocates. Shall the great financial 
corporations that are to supply us, by the county-full, with 
light and power, who are to operate and control our tramways 
and electric railways that carry us and our industrial goods, 
be also our landlords? It is a condition fraught with much 
danger. 
-pr 

Some time ago a dispute arose between Messrs. Brown, 
Boverı & Co. and the local authorities controlling the 
Stansstad-Engelberg and Zermatt-Görnergratt three-phase 
electric railways with regard to the pressure at which these 
lines should be worked. The contractors proposed 750 volts, 
but the authorities refused to allow more than 500 volts 
owing to the alleged danger. Accordingly the contractors 
engaged Prof. H. F. WEBER, of Zurich, to report as to the 
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danger of pressures exceeding 500 volts, and to this end 
Prof. Weser conducted a series of experiments on the 
physiological action of electrico pressures on the human body, 
обор his own corpus vile for the purpose—not without 
considerable risk. A description of the experiments under. 
taken; and results obtained, will be found in an article by 
Mr. Иплллм Ruxe, of the firm of Brown, Boveri & Co, 
in our Danish contemporary the Civilengeener. 
5 

Two classes of experiments were made with a view to settle, 
firstly, the risk when both hands simultaneously touch both 
bare leads, or when both leads come in contact with a bare 
part of the body; and, secondly, the risk when а person 
standing on the railway or on a car touches one or other of 
the leads. Prof. Weser investigated the first case by using 
an iron ring wound with 680 turns of wire carrying an alter- 
nating current at а frequency of 50 Со, The voltage between 
the first and last turns was 210 volts, and connecting wires 
were soldered to each successive thirtieth turn, thus giving 
intermediate voltages, to which Prof. WERER subjected 
himself in ascending scale. 

| —— . 

Wirs wet hands the limiting safe pressure appeared to be 
50 volts, this pressure causing instantaneous paralysis of all 
the muscles of the fingers, hands, andarms. With dry hands 
as high as 90 volts could be taken, though this pressure 
produced instantaneous paralysis of the hands. From these 
experiments Prof. Weser infers that all pressures exceeding 
100 volts are dangerous when contact is made with both 
poles of an alternating-current circuit; and, since this 
pressure produces muscular fixation, there is a decided risk 
of fatal consequences, the victim being unable to release 
himself. In the second class of experiment Prof. Wests, 
standing on moist gravel soil, subjected himself to gradually 
ascending pressures by touching intermediate points in 
a series of 20 glow-lamps, each taking 100 volts, and 
all well insulated. When the live conductor was slightly 
touched a pressure of 1,000 volts produced a stinging 
resembling a burn by a flame, but when the live conductor 
was firmly gripped a pressure of only 700 volta produced 
intense trembling of the fingers, hands, arms, and ankle 
joints. It was therefore inferred that to touch a single pole 
is not dangerous if the pressure does not exceed 1,000 volts. 
These experiments, it appears, were regarded as sufficient 
justification for running the two railways at 750 volts. 


ims 

ArrHovcH we cannot but admire the pluck which 
Prof. Weser displayed in seeking to discover by his own 
body the danger limit of alternating electric pressure, We 
fear that his experiments are far from conclusive. In the 
firs& place it is now fairly well established that pressure 
which to some individuals are highly dangerous, if not fatal 
can be taken with impunity by others under precisely similar 
conditions. But Prof. Weser's experiments are open to 
more searching criticism than this, for there is no evidence 
that they were conducted under conditions at all resembling 
those met with in practice in traction and overhead electno 
lighting circuits. To investigate the mere pressure which 
the human body can stand is not sufficient. We ourselves 
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have frequently been subjected to several millions of volts 
with impunity. The shock from a small Leyden jar, 
though produced by millions of volts, is quite harmless. 
Regard must therefore be paid, not merely to the pres- 
sure, but to the amount of horse-power at the back of it, 
as well as to the inductance and electrostatic capacity of 
the circuit from which the discharge is taken. In the first 
series of experiments the danger limit would probably have 
been considerably lowered if, instead of a small choking coil, 
carrying а comparatively weak current, the circuit of a large 
alternator of several hundred horse-power had been employed. 


In the second series of experiments, the risk would certainly . 


have been enhanced and the danger limit would have been 
lowered by the introduction of a considerable electrostatic 
capacity or electromagnetic inductance into the circuit touched 
by one hand, for in either case, though the pressure might 
have been the same, the impulsive discharge through the 
body to earth would surely have been attended by greater 
danger. Weregard it, therefore, as being by no means proven 
that all pressures between 100 and 1,000 volts are equally 
Safe, and until the matter has been investigated under 
circumstances more resembling those in actual practice, it 
would be unwise to act on the incomplete evidence afforded 
by Prof Wzsxn's experiments. 


or. — 


A curious phenomenon has occasionally been observed in: 


the glow lamps on the circuits of the Calcutta Electric 
Supply Co. at times when Calcutta has been visited by 
exceptionally severe thunderstorms. Immediately following 
each lightning flash the brightness of the glowing lamps has 
been observed to increase suddenly, gradually returning to 
the normal incandescence. This phenomenon has so frequently 
been observed, that the engineers of the company have sought 
every possible explanation of the curious phenomenon, but have 
been unable to find any defect in their circuits—which are on 
the overhead wire system—that might offer an explanation. 
Indeed the only conceivable explanation is one which appears 
so extraordinary that many may find considerable difficulty 
in accepting it. It is well known that carbon, acting as a 
coherer in a wireless telegraph apparatus, undergoes the 
usual sudden decrease in resistance when subjected to electric 
radiation. It is possible that the carbon filaments of a 
glowing lamp may undergo a similar change when exposed 
to the influence of a tropical thunderstorm in its immediate 
vicinity. This sudden decrease in the resistance of the 
filament would, of course, produce & correspondingly rapid 
increase in its candle-power, after which the gradual self- 
decoherence of the carbon would account for the return of 
the lamp to its normal incandescence. We are not aware 
that this remarkable effect has been detected in any other 
electric supply circuit, but should this have been the case it 
might further elucidate the phenomenon if the engineers who 


have observed it would now make the facts public. 
— OE eS ————————— 

Wusung-Chefoo Cable.— The Eastern Telegraph Co.’s new 
cable steamer **John Pender” left Shanghai on Tuesday to 
lay a cable between Wusung and Chefoo (China). 

Electric Luggage Cranes at Dover Pier.—It is intended 
shortly to erect electric cranes on the Admiralty Pier at Dover 
for the purpose of handling the passenger luggage and mails 
between the trains and steamers. ox | 
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Opening of the Rathmines Municipal Electric Supply Works. 
—The official opening of these works by their Excellencies 
the Lord-Lieutenant of Ireland and the Countess Cadogan is 
announced to take place this afternoon. 


The British Association—Among the attractions at the 
British Association meeting at Bradford next week is to be an’ 
exhibition of wireless telegraphing between a captive balloon : 
and the ground. This exhibition will be conducted by 
Mr, J. M. Bacon and Messrs. Maskelyne of the Egyptian Hall. 


Cable Interruptions :— Date of Interruption. 
Latakia - Cyprus ee eese teen eere een too June 21, 1899 
Cayenne—Pinhieros .................................. „Oct. 11, 1899 

йег—Тагйа m .. Jan. 3, 1900 
——— — — 4 Feb. 20, 1900 

Pará—Maranham ..................... 2. . Mar 2,1 
Móle-St. Nicolaa—Cap Haitien Mar. 7, 1900 


Alternate Current Drop and the Westinghouse Compensator.— 
We have received from the Westinghouse Electric and 
Manufacturing Co. a pamphlet embodying a reprint of a Paper 
by R. D. Mershon on “Drop in Alternate Current Lines," 
which appeared in the American Electrician in 1897, together 
with a description of the Westinghouse compensator, an 
instrument based on the principles set forth in this article, for 
the purpose of indicating at the power station without the use 
of pressure wires the voltage at the feeding point under any 
condition of drop in the feeders. The pamphlet is illustrated 
and gives technical particulars of the instrument. 


Wireless Telegraphy in the Navy.—Orders have been issued 
by the Admiralty for the equpiment with wireless telegraph 
apparatus of 18 of Her Majesty’s battleships and for shore 
stations at Malta and Gibraltar. The battleships include the 
* Alexandra," Powerful, St. George," Gibraltar,“ 
‘ Brilliant," Gladiator, and Juno; also four ships on 
the Mediterranean station—viz., the Ramillies, An- 
dromeda, Theseus, and Venus,“ and two ships at Hong 
Kong. The Admiralty have also ordered estimates from the 
Portsmouth Dockyard for fitting wireless telegraph apparatus 
to shore stations at Dover, Culver Cliff, Rames Head, Scilly 
and Roche Point. 


Atlantic Cable Extensions.—The Telegraph Construction 
and Maintenance Co.'s cable steamer “ Anglia” on Tuesda 
last completed the laying of the cable for the Deutsc 
Atlantische Telegraphen Gesellschaft from New York to 
Fayal, Azores. It is a coincidence that the communication 
was completed on the fiftieth anniversary of the laying of 
the first sub-marine cable—that between France and England 
on 28th August, 1850. This cable establishes direct com- 
munication with Emden, Germany, and is the second line 
from Fayal to North America, the Commercial Cable Co.’s 
line working from Canso (Nova Scotia) to Fayal. 


Thunderstorms.—Considerable damage has been done by 
lightning during the past week. At Inverness Post Office 
lightning set fire to the instruments, apparently through the 
failure of the lightning guards. The damage, however, was 
slight. During a violent storm at Stevenston, in Scotland, 
lightning caused an explosion at Messrs. Nobel’s dynamite 
and gun-cotton factory. It appears that the lightning struck 
two gun-cotton drying stores; two men were injured, but not 
fatally. At Clapham, the Board School in Wandsworth-road 
was struck by lightning, a portion of the masonry being 
detached and falling into the roadway. Damage also resulted 
from storms at Durham, Felling, Gateshead, and other places 
in the North of England. 


The “Demon” Water Motor.—AÀ new pattern of impulse 
turbine or water motor on the Sellon wheel principle has 
recently been put on the market by Mr. P. Fitman, of 
Halifax. The revolving wheel is contained within a wheel- 
case, there being somewhat less than the usual amount of 
clearance between the vanes and the inside of the case. 
Instead of the water from the jet being received by the vanes 
and thrown out radially the vanes are bifurcated so as to 
throw the water out sideways, the water being thus discharged 
clear of that part of the wheel-case in which the wheel 
revolves. It is claimed that with this construction a minimum 
of friction is obtained between the water and the wheel, and 
that a high efficiency is the result. 
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- GUERNSEY : INTERIOR OF THE MACHINERY Room. 


GUERNSEY ELECTRIC SUPPLY WORES. 


On July 25th last the opening took place of the electric 
supply works erected by Edmundson's Electricity Corpora- 
tion at Les Amballes, a suburb of St. Peter Port, in 
the island of Guernsey. These works have been erected for 
the supply of electricity for lighting and power in St. Peter 
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GUERNSEY ELECTRIC SuPcLY STATION. 


Port, the principal town in the island. The accompanying 
map indicates the area at present supplied with current, and 
our other illustrations are from photographs of. the power 
station and its various departments. We may mention that 
the entire capital for this undertaking has been found. by 


Edmundson's Corporation, no subscriptions having been 


invited as yet from the outside public. 


GUERNSEY: BATTERY КООМ. | 


. The present capacity of the works is 2,000 8 c.p. lamps, 
‘but extensions are in hand which will largely increase 


"this oa 
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pacity. In the machinery room, that is to say, space 
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equipped at present with two Babcock and Wilcox boilers, 


each having 1,218 sq. ft. of heating surface, and generating 


steam at 16010, pressure. Steam is superheated by means 
of a Babcock and Wilcox superheater. The feed pumps 
include a Worthington steam feed pump with a capacity, of 
10,0001Ь. per hour and a Hayward-Tyler three-throw electric 
pump having a capacity of 13,000lb. The steam pipe range 
consists of a ring main of wrought steel with welded seams. 
The feed pipes are arranged in duplicate, allowing either 
pump to supply either of the boilers, and there is a 
by-pass allowing of either cold or hot feed. The feed 
water is heated by means of а Green’s economiser 
having 96 tubes. Within the machinery room there are at 
present erected two generating sets each consisting of a 
100 вн.р. Belliss steam engine, running at 600 revs. per 
min., direct-coupled to a 74kw. Parker dynamo asvelopin 

160 amperes at from 410 volts to 460 volts. The switchboar 

chown in one of our illustrations is of marble, with four 
generator and four feeder panels. It is fitted with Kelvin 
measuring instruments. About 7 miles of cable have at 
present been laid, the feeders being of triple concentric cable 
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GUERNSEY : BOILERS AND FEED PUMPS. 


and the distributors of three-core cable. All the cables are 


| lead covered and. armoured. · They have. been manufactured 
| by. Callenders Cable and Construction CO. Storage. plant 
| has been erected in а battery room at the power station, and 
| consists of 230 Р.Р. cells having an aggregate rated capacity 
| of 715 ampere-hours at 80 amperes discharge. The: battery, 
| however, is capable of a 
| 120 amperes. . 


maximum discharge of -about 


Extensions, as already mentioned, are in band, These 


inolude another Babcock and -Wilcox -boiler fitted, with s 


superheater, and having 2,487 sq. ft. of heating ‘surface ; also 


| another generating set consisting; of a three-orank, triple- 
| expansion Belliss 270 B.. . engine, running at 420 revolu- 


tions, direct-ooupled to a Parker dynamo capable of giving 
420 amperea at from 410 volts to 460 volts. ЖА 

. -Although the supply of electric current at Guernsey is at 
present in the hands of a company, we understand that the 


has been left for two additional generating sets, each States of Guernsey have made provisions for taking over the 


‘capable of supplying 5,000 lamps, and one of these is 
to be erected almost immediately. The boiler-house із 


works and business at a future date, viz., at the end of 
14 years, or subsequently at any multiple of seven years. 
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THE PARIS EXHIBITION.—V.* 


. (BY OUR SPECIAL CORRESPONDENT.) 


Of the four large German machines in operation in the 
electricity building, that of the Helios company is probably 
the most striking. Its general appearance is shown in Fig. 22. 
Although only 1,020kw. single-phase was asked for by the 
exhibition authorities, the Helios Co. decided to exhibit a 
machine of larger capacity; and in order that a use might 
be found for it more readily after the exhibition was 
ended, the machine is: designed so that it can generate 
either single-phase or three-phase alternating current, 
or, if uired, both forms of current simultaneously. 
The machine conforms, therefore, more or less with the 
firm’s standard 8,000kw. three-phase pattern, but it is 
wound with a main winding for 2,000kw, single-phaee 
and an auxiliary winding for 1,500kw. three-phase, the 
latter being branched by the Scott connection from the middle 
of the main phase and its voltage being only 4/8/2 that of 


`v 


of 0:7, 24kw. (roughly 1 per cent. of the total capacity of 
the ен required for excitation at full load. As seen 
in Fig. 28, the poles are sunk in the casting of the flywheel, 
and the latter is covered in with boiler plates, presenting the 
unusual ap nce shown in Fig. 22. These latter are in 
tension, and assist the arms in resisting the centrifugal force 
on the rim. The whole rotating part weighs 76 tons, of which 
about 33 tons are represented by the windings on the magnet 
poles, and its diameter is 26ft. 8in., the external diameter of 
the armature casting being 30ft. 10in. 

The armaturo frame is a casting of trapezoidal section (see 
Fig. 23) strengthened by radial arms, and supported at the 
bottom. The ring is in six sections. There are eight slots 
in the core per pole, of which six are for the main winding 
and the remaining two for the auxiliary winding. The latter 
is wound with cable of smaller section than the main winding. 


Fic, 22.— G NAI. View or “HELIOS” ALTERNATOR DRIVEN BY AUGSBUBG ENGINE, 


the main winding. Thus the machine can generate 2,000kw. 
single-phase with a power factor of 0-7, or 1,200kw. single- 
phase and 1,500kw. three-phase simultaneously. The pres- 
sure decided upon by the exhibition engineers was 2,000— 
2,200 volta at 50 ^ per second, but here again the makers 
had in view the future disposal of the machine, and have 
built it in such a way that it can be connected in three 
parallel circuits to give 2,000 volts, in two parallel circuits to 
give 3,000 volts, or all in series for 6,000 volts. ae 
Fig. 28 gives a front and end elevation of the machine, and 
also part sections of the armature and magnets on a larger 
scale. As is seen, the field magnet is made up of 84 poles, 
carried as usual by a casting which serves at the same time 
as the fly-wheel of the engine. The poles are circular in 
section, and each is fixed to the rim of the flywheel by two 
bolts. Pole-pieces are added of such a form and width as to 
make the curve of E. M. F. approximate as closely as possible 
to a sine curve. Each pole of the magnets is provided with 


а coil of bare copper wire wound edgewise ; the total resistance 


of the existing coils is 0-7 ohm, and, assuming a power factor 


ч нн articles appeared in The Electrician of July 20 and 27, August 
and 24, m | 


The exciter is considered as a separate exhibit, and is 
driven independently by a small vertical compound engine. It 
is six-polar, runs at 240 revs. per min., and furnishes 60kw. 
at 110 volts. 

The engine driving the alternator is & horizontal triple 
expansion engine, with two low-pressure eylinders, and has 
been made at the Augsburg works of the Augsburg- Nuremberg. 
Co. The main dimensions are as follows :— 


Diameter of high-pressure cylinder ..... 700mm. 
is intermediate cylinder.................. 1,100mm. 
1 each low-pressure cylinder ......... 1, 150mm. 
Sr ³ðL гаан VERS ENEN „% 1, 600mm. 
e US 72 revs. per min 
Steam pressurrte . . 6 12 atmospheres. 
Cut-off of high-pressure cy linder About 25 per cent. 
Average capacity 2 2 - 1,600 н.р. 
Maximum Capacity ...................-............ *. 2,000 н.р. 
Length over al] оен e ek ata eee Im his 18 25 metres. 
r eh ond OI E NERA SERRE UNE Ve xr Rav SEMEN 8:9 metres. 


All the cylinders and intermediate receivers are jacketed- 
The cranks have counterweights, and the braases of the crank 
shaft bearings are in six parts. The two low-pressure 
cylinders are of course on opposite sides, placed in front of 


the H.P. and intermediate cylinder respectively. The valve 


THE ELECTRICIAN, AUGUST 31, 1900. 55 


gear is shown in the view of the engine given in, Fig. 94. | beval gearing. The governor acts on the cut-off of the Н.Р. 
$ is on the trip system, each cylinder being provided with four f cylinder, but it can be arranged to act on the intermediate 
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Fic. 25.— FRONT ELEVATION, END ELSVATION AND PART SECTIONS 


Fio. 24.— VIEW OF HORIZONTAL AvGsBUnG ENGINE SHOWING VALVE GEAR. | x: 


double-schted valves, actuated by eccentrits and cams from cylinder ff desired, or on the L.P. cylinder only. The cut-off 


n 


Wiper shafts, which are driven from thé’ main shaft through | can also be regulated by hand while the engine is running. If 
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теше! the engine сап run аз a tandem engine with the Н.Р. | 1,100mm. The Н.Р, and intermediate cylinders are jacketed; 
id L.P. cylinders only. | "^: * ^5  -* *  , but only the covers of the L. P. cylinder. While a 

It is interesting to compare with this engine the vertical | double-seated tubular valve gearing is employed for the 
triple-expansion engine shown in Fig. 26, which has been H.P. cylinder, the other two are fitted with Corliss valves. 
built at the Nuremberg works of the same company. This | The governor acts on the cut-off of the H.P. cylinder. The 
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Fic, 26.—ScHUCKERT CoxTINUOUS-CURRENT DrNAMO, 900kw. лт 500 Vorrs. 


engine is rated at 2,500 m.r., at a speed of 100 revs. per min., valvegear shaft, placed behind the. cylinders, is horizontal, 
but at the exhibition it runs only at 88 revs. per min. and | and is driven by worm gearing. A noticeable feature is that 


develops a maximum cf 2,000 н.р. with 10 atmospheres steam | this shaft is fitted with a flywheel. The crank shaft is in two 
pressure. A Schuckert three-phase alternator is coupled to it 


on one side, and a Schuckert continuous-current machine on 
the other side. The latter is not seen in Fig. 25, but a view 
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Fic. 25.—2,500 н.р. Avcsmune-NuREMBERG ExcixE DRivixd 9C0 kw. Fic, 27.—ELEVATION or ScHUCKERT THREE-PHASE ALTERNATOR, 
CONTINUOUS -CURRENT DYNAMO AND 850 kw. 3-PHASE ALTERNATOR. SHOWING METHOD OF STIFFENING ARMATURE. l 


ofthe dynamo alone is given in Fig. 26. The bed.plate of | parts with a flange coupling. Its diameter is 880mm., it 
the engine is in three paris bolted tegether, and the castings | weighs 14 tons, its length is 9 metres, and ‘it is supported on 
supporting the cylinders are stiffened by pillars seen in Fig. 25. | six bearings. 

The H.P. cylinder is placed between the other two. Its While the French dynamos are frequently driven by single- 
diameter is 775mm., and the diameters of the other two | cylinder engines, it appears that some of the German makers 
cylinders are 1,200mm. and 1,800mm., with a stroke of | have on the other hand made up their minds to secure an even 


] | ; 
`~ ^ 


ELECTRICIAN, AUGUST" 31, 1900. 


697. 


turning movement at all: costs. Я This-triple-expansion engi e, 
in addition to the rotating magnets of the alternator, which 


M 


weigh 26 tons, has two flywheels, one on either side, weighing | 
each about 20 tons. I understand that this is because the 
engine is to be employed for а tramway power-house, 


Mr. Raworth’s doctrine of light flywheels for traction genera- 
tors not | 
this country, - | 
‚ On this engine, as on several others, an electric motor 
is employed for “ barring,” the exhibition engineers having. 


expressed a wish that auxiliary plant should be motor-driven. 


as far as possible. The motor is a Schuckert continuous- 
current one, developing 10 н.р. at 600 revs. per min. . It is so 


„geared that it can turn the flywheel & complete, revolution: 


in three minutes. WO E NY 

The continuous-current dynamo (Fig. 26) has been built 
for a capacity of 900kw. аё 100 revs. per min., but аё the 
exhibition it is only run at 88 revs. рег min. and can develop 
750kw. at 500 volts, As seen in the illustration, it is of the 
external-pole type, the magnet casting being in two parts and 
maintaining 14 poles fitted with pole-pieces. The armature 
core is smooth, not slotted or tunnelled. It is made up of 
core-disos and paper in the usual manner, and is drum. 
wound with windings of rectangular section. The bars are 
spaced in groups, and the end connections curved to facilitate 


Fra. 28.—FigLD MAS or Schuur TRRRR-PH ASR DYNAMO. 


ventilation. Mica ig used to insulate the binding-on wire 
from the winding. The commutator has 536 segments. The 
weight of the whole dynamo is about 45 tons. 

The feature in the three-phase machine that attracts atten- 
tion is the peculiar way in which the armature frame is stiffened 
by radial bars starting out from a ring concentric with the shaft, 
but of course clear of it by some inches. This construction, 
clearly seen in Figs. 25 and 27, is also adopted on one of the 


French alternators, which appears, however, to be similar in | 


some other respects to the Schuckert machine, and is therefore 
possibly the work of a designer trained at the Schuckert works. 
The capacity of the Schuckert three-phase dynamo is 850kw. on 
а non-inductive load, at a pressure of 5,000 volts. The dimen- 
sions marked in Fig. 27 are in millimetres. The armature core is 
built up of soft iron sheets held in the ring-shape casting in 
the usual manner, a gap being left between sets of core discs, 
so that the armature may be ventilated satisfactorily. The 
method of supporting the armature casting is seen in the illus- 
trations ; to turn the armature round in order to repair the 
lower portions the brackets which support it on the bed-plate 
beams are removed. The lower part of the armature casting 
weighs 7-76 tons, and the upper portion 6:6 tons. . Fig. 28 
shows the magnet wheel of the machine in process of con- 
struction. The wheel is a steel casting, and 72 poles are 
bolted to its rim in such a manner that by removing two 
screws any pole can be pulled out sideways without disturbing 


the remaining parts of the machine. 


having found any more favour in Germany than in. 


There are two separate pillars for the continuous-current 
and three-phase switches. The former is fitted with both 
maximum and minimum automatic cut-outs, in addition to 
the usual apparatus for a dynamo panel. In conformity with 
the customary German practice, the measuring instruments of 
the high-pressure machine are connected to the secondaries 
of small transformers made for the purpose, and only 
these. low-pressure instruments and the handles of the 
Switches: are on the front of; the board. The high- 
pressure switch (Fig. 29) is of, interesting construction. 
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x Fig, 29.—ScHvcKERT HicH-Pressurg SWITCH. . 


It consists of a number of metal rollers mounted on flat 

ings in such a way that each roller can revolve freely 
about its own axis. When the double cam, connected to the 
handle of the switch, is turned in the vertical position seen in 
the figure, corresponding to the “ On ” position of the handle, 
the make contact with one another. A strong flat 
spring presses against each of the end rollers. When the 
cam is in its horizontal position the rollers are no longer 
in contact, and both when switching on and off they turn 
slightly, so that a rubbing contact is produced and a fresh 
contact surface is always exposed. | 


RE 
THE 8T. GABRIEL-QUEBEC TRANSMISSION PLANT. 


This scheme provides electrical energy, generated by water 
power at Ві. Gabriel, for transmission at high pressure to 
Quebec. The system, owned by the Jacques-Cartier Water 


Fic. 1.— OON& OF THE EXCITER SETS., 


Power Co, commenced operations in February last. At 
St. Gabriel, on the river of the same name, there is a fall of 
20ft. on a rapid of 200yd. length; at the head of this rapid is 
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the dam, a stropgly-built stonework Structure, 80011. in tength. 
The generating station is situated in a depression near the 
river and about 2105. below the dam. The water is éonveyed 


by two penstocks '18ft. in diameter to two Morgan-Bmith 


turbines in the powerhouse. Phe wheels run at 150 revs. per 
min., and are each дігёсі coupled to a 750 kw. Westinghouse 
three-phase generator, producing current at 2,000 volts 
pressura at a frequency of 60 periods per second. The two 
small exciting machines (Fig. 1) are also each coupled to a 
separate water motor. These sets run at 850 revs. per min. the 
generators being of the Westinghouse type of 87kw. capacity, 
and 125 volts pressure. The arrangement of the électricat 
machines is well shown in Fig. 2, as is also the position of the 
switchboard. The switchboard is mounted on a gallery 
standing against the partition which runs right along the 
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2,200 volt two-phase. This is then transmitted direct tos 
main distributing board in the centre of the city, distant 


about. one mile, from whieh mains are branched off to vation; 
transformer sub-stations. The pressure of -the-2,200 voli 
feeders ia regulated from this main switchboagd, pilot wires 
from various points of the house distributiog network being 
brought to voltmeters here. The substatiogé contain tráng- 
formers which reduce the feeder pressure {ош 2,200 volts to 
220 volts, which is distributed to the саз їпегз on the three- 
wire system. Тоо" 

Very low prices are charged for cutzenf; A ftat rate charge 
is made of 0:54. per lamp per day, or one farthing per 16 c.p. 
lamp per hour. The operating expenses of the plant м9 
exceedingly low, and the supply is remunerative with they 
low charges. Only four men are required for the attendggee 

| 825 


— | 


Fic. 2—Maciinery Room AT Sr. GABRIEL POWER STATION. ' | боа 


centre of the power room dividing the water wheels from 
the electric machines. There are two generator panels, 


two feeder panels and an exciter panel, the whole being of | 
À small rotary | 


the usual well-known Westinghouse design. 
pump is driven by belt from one of the exciter shafts. Its 
purpose is to draw any water from the pits of the generating 
machines which may collect there by leakage from the water- 
wheels or condensation. The half of the power-house at the 
other side of the partition is divided into three floors. 
the ground floor are the turbines. 
is used as the transformer room, wherein are six 250kw. self- 
cooling, oil-insulated Westinghouse transformers, stepping up 
ihe generating pressure of 2,000 volts to the transmission line 
pressure of 20,000 volts. On tho top floor are installed the 
choking coils of the Wurt's lightning arresters and the extra 
high-pressure cutouts. 

Current i: transmitted by overhead lines to Quebec, a 
distance of 18 miles. The pressure is reduced in a sub-station 
situated just outside the city boundary. The sub-station is a 
brick building 15ft. square, which receives from the overhead 


lines the 20,000 volt three-phase current and transforms it to 


А 


Ор |. 
А room on the firat floor |. 


5 - | 
of the generating plant, two by day and two by night, the 
‘Wages account amounting to not more than £50. per month. 


THE ELECTRIC DRIVING OF IRONWORKS AND 
ROLLING MILLS.* 
By О. LASCHE. 


The Allgemeine, Electricitäts Gesellschaft of Berlin has been 
driving the rolling mills of its р cable works by electric 
motors fur the past year and a.half. view of the copper rolling 
‘mills is given in Fig. 1. In a shop 66ft. wide and 148fr. long are 
the rough rolls with four frames and the fine rolls with seven 
frames. The rolling mills were built by the Gebrüder Klem 
of Dahlbruch. The rough rolls make 108 revs per min., an 
are driven through ropes by a three-phase motor. The molor 
develops an average of 200 H.P. at a speed of 380 revs. per mu. 
at 500 volts, and the diameters of the driving and driven pullies are 
Aft. Vin. and 16%. bin. respectively. It was decided at the time to 


. 


gear down, although it is possible to build three-phase motore with 
* Abstract from the Technisches Centralblatt. 
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the requisite slow speed. The fine rolls are driven by а 400 Н.Р. 


motor at 420 revs. per min. ; this motor is direct-coupled, and а 


flywheel is employed. 
In 11 hours the two sets of rolls can roll out 27 tons of copper 


from bars weighing about 13010, and 12°4 sq. in. sectional area 
to wire of 7mm. (0'275in.) diameter—i.¢, about 124 miles of wire 
perdiem. As the present plant is fully occupied with copper wire 
and strip, two new sets of rolls are to be built-in the adjoining room 
ucing trolley wire, Power is taken from a neighbouring 


for 
supply station. During the one and a-half years the works have 


been in operation no interruptions have occurred, and the installa-. 


tion has given the fullest satisfaction. The advantages, as compared 
with steam driving, are quick, reliable work, saving of space and of 


attendance to the motors, and increased light and cleanliness, The 


output is considerably higher than with steam driving. 


In large ironworks bitherto many dozen steam engines, of various 


sizes, and separate boilers are employed, and the circumstances are 
usually such that the full advantages of superheating, economisers, a 
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currents require only smaller conductors, and the a 


pressures of several thousand volts can be used without hesitation, 
and 30 Н.Р. motors even are built for 2,000 volts. Thus alternati 
sectiona 
areas of the conductors for three-phase distribution is less than that 
for single or two-phase, | 
The simplest form of motor is that with.a short-circuited arma- 
ture. Small motors can be started and stopped by an ordinary three- 
pole switch, and up to 5 H.P. or 10 m P. motors the turning moment 
at starting is nearly double the normal turning moment during 
running. Larger motors can also be employed with short-circuited 
armatures by starting the motor and dynamo at the same time. This 
method of working is employed most frequently for electrically- 
driven drainage or pumping systeme. The motors. are switched on 
before starting or eiie are never switched off.. They are thus, 80 to 
say, electrically coupled with the generators and run up to speed 
with them. For starting with higher turning moments and as slowly 
as desired, adjustable resistances are placed in the armature circuit. 
This also enables the speed to be regulated between wide limits 
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Fig, 1.—ELzorBICALLY-DRIVRN Corres Wire RoLLING MILLS OF THE ALLGEMEINE ELEKTBICITATS- GESELLSCHAFT. 


common condensing plant, &., cannot be enjoyed. Experiments 
have shown that the blast furnace gases can be employed in 
engines, and units up to 1,000 н.р. have been successfully built for 
this purpose. But even in cases where neither water- power nor blast - 
furnace gases are available, and where, in consequence, steam engines 
and boilers muet be used, the centralisation of the power-generating 
plant rendered possible by electrical distribution has great advantages. 

The three-phase motor has no commutator and reqnireg no attention 
. and practically no repairs. It can therefore, if desired; be placed in 
а fairly inaccessible position, and this, together with {fs little sensi- 
. siveness to dust and dirt, renders it easier than other motors to 
combine with the machines it is to drive. The simple design and 
low weight of three-phase motors causa their price to be lower than 
those of other a 7 EM 

Having regard to safety, a higher pressure than 500 volts should 
not be employed for continuous currente, With alternating currents 


| is taken 
turning moment, the slip of the pulley increases — i. e., the pulley 
lags bel fase 


while running. By this arrangement, the three-phase motor can 
develop at starting up to three times the normal turning moment, 
and thus the armature with slip rings should be employed wherever 
the motor has to be started on full load, If the slip rings are only 
to be employed for starting, a device is added to short-circuit the 
armature within itself after the motor has run up to speed, eo that 
the brushes can be lifted from the slip rings. 

The speed of the. three-phase motor decreases by a certain 
percentage as the load increases, This effect of slip of the moter 
armature пау ге compared with the slip of а belt on a pulley. :If 
no power is being taken from the countershaft, and the pulley is 
therefore running light, the slip is quite small and the speed of the 
belt is but very little greater than that of the pulley. But if power 
from the.countershaft to enable the pulley to exercise a 


ind.the driving belt. A similar phenomenon takes place in 
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,the three-phase motor in the mutual action between the armature 

&nd the so-called rotatory field of the stator winding. When the 
,axmature is delivering no 
;approximately the same as the rotatory field, but as the load 

increases the armature begins to slip, that is to say it lags behind the 
field. This slip of the motor is within the limits of normal load, 
-approximately proportional to the rgo d load. For instance, if 

it amounts to 1$ per cent. at half load, it will be about 3 per cent. at 
full load. In designing a three-phase motor, the slip can be taken at a 
: less or greater value, and the speed of the motor with increasing loads 
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W z: Total resistance of the rolling mill during the period of work. 

K = Peripheral force developed by the momentum of the flywheel. 

Р = Peripheral force developed by the motor. . 

Pi = Peripheral force developed by the motor when the rolling mili is running light. 


P. . developed by the motor at the commenoement of the period 


Р, = Peripheral force developed by the motor at the end of the period of load. 
у= Peripheral speed at no load. 

Va = Peripheral speed at commencement of period of load. 

Ve = Peripheral speed at end of period of load. 
ti = Duration of the load in seconds. 

tr = Duration of period of recovery in seconds, 


Fie. 2 


_ will drop more or less aceordingly. This slip of motors represents a 


percentage loss, just as in the case of belt driving. 

Having r to the efficiency of the motor, therefore, as small a 
slip as possible is desirable in motors for ordinary work. In the case 
of electrically-driven rolling mille, however, it is the total efficiency 
of the installation that has to be considered, which, in view of the 
8 advantages, may be very high, even with a large alip. 

rough this property of slip—viz., that speed the motor diminishes 
as the load increases—the momentum of a flywheel бап supply 
momentarily a part of the requisite power. Thus the motor might 
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be considerably smaller than corresponding to the maximum 
mechanical resistance it has to overcome. 

In what follows, the working of flywheel rolling mills only will 
' be dealt with ; motors for driving reversing rolls will not be con- 


` sidered, since they come under entirely different working conditions. 


It will first be examined in what way the motor must be reinforced 
by the flywheel, and what are the considerations to be made in 
calculating the size of the motor and the flywheel energy. We must 
. onsider.two main. periods in the cycle of operations: that in 
which work is done, and, secondly, the period of recovery. The latter 
implies the time during which the motor stores up energy in the fly- 


wer to its shaft it rotates with 


wheel to be employed usefully in the next period of work. Assuming 
that the resistance (P.) of the motor and rolling mill when ranning 
light and also the total resistance (W) of the rolling mill are con 
stant during the working period, the following relations are obtained, 
in which all the forces and peripheral velocities are reduced toa 

radius of 1. 
Period of Load.—To overcome the resistance W during the work. 
ing period, we have the perpe force of the motor and that 
of the momentum of the flywheel which is liberated by 


the drop in the speed—4£e.,, W=P+K, where К is the pan 


Fie. 10.—Straightening Machine. 


contributed by the flywheel. During this period the sped 
falls from V. to V, as shown in the portion AB of the top 
curve in Fig. 2. This upper curve gives the variation in V, while 
the lower curve shows the vary relation between K 
Pte, the relation between the power рр by the motor 
and that supplied by the flywheel. In the fundamental u 
W=P+K, Kamo’. 
The determination of P is made in Fig. 3, in which the veboiti# 
V for the various loads P V of the motor are marked off, The reli- 


Period of W Ж 
Load Period of Recovery 


by rolling Min 


^. Total Power required | 


SE N 
Fia. 4. 


tion between V and P V in a three-phase. motor is taken as а ic 
line one, for greater convenience in the calculation. Зарри N 
commencement of the period of load the actual ano состор? 
ing to no load has not yet been reached, and let the pmomeptazy #007 — 
V be Va, somewhat smaller than V. which is the speed at Ao it^ 
and let the value of PV be P,V,. The values of V, элй Ч.К 


sponding to PaVa and P, V, are known from the dimensions: 
motor. Then we have ET 
pa P. V. V VERVAT -Ү,) 
Ald I 


— ө 
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Inserting these values of K and Р in the fundamental equation, constant light-load resistance P; and the resistance K which the 


we get. | inertia of the flywheel opposes to i's acceleration. At each moment 
wale V. (V. V)+PaVa(V — V.) + m iV | P=K+P,;. The curves between B and C show the increase in the 
5 VV. V.) dt velocity and the diminution of the peripheral force P required from 


БУТЕ СИ E 7 tbe motor. In the fundamental equation, Р= К +Р,, К has exactly 
From this the equations of the curves for P and V as fanctions of - Td | M CEA. in dV LS 
the time may be developed, and we can plot off for each second the'| the same value as during the period of load, viz, nm The 
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‘reduction in speed of the fly wheel and the corresponding load on the | value of P is obtained from Fig. 3, and is 
motor. P- P.V(Vi - V)- P,SV(V - V.) 
Period of Recovery.—The flywheel must be accelerated by the ‚ WVi- V.) І 
хес рвав motor from the velocity V, at the end of the period of | Inserting those two values in the fundamental equation, we have 
load to the velocity V, which it is to have at the commencement of P. V. (V. V) +P; v. (V - V.) dV... 
the cycle. During this period the motor bas to overcome the (o v у — zs mt P., 
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and from this the curves for P and V can be determined as before. 
With the assistance of the formule derived for P and V out of these 
equations, the curves in Figs. 5 to 7 are calculated and A inci In 
the examples the power required by the rolling mill during the 
period of work has been assumed to be constant, as also the power 
nired when running light. 
“te may be added here that the efficiency of the motors is nearly 
constant within very wide limits, or at least only drops to some 
85 per cent. (see Fig. 4). 


the periods of recovery as well as the flywheel weights increas 
da aoa Y with the duration of the period of load, and, there- 
tore, that for long periods of load heavy flywheels must be chosen, 
and there must be long periods of recovery. 

In Fig. 7 another set of three examples is plotted, in which the 
prod of work and the size of the motor are assumed to be fixed, 

hree different values for the slip of the motor are chosen, and 
the necessary flywheel weight and period of recovery calculated, The 
smaller the slip allowed, the larger must be the dimensions of 


"LLLLLLLLLLLLLLLLLLLAL.T. 
ä. 
Е Е ß AAS 
de 
ЕЕ ур 
ХАЛКАИ AA ИД ра 
АШ мд ААД а 
SMAI ТТИ Ма 
„ EUA 
H: SOSH ee 
Хан [— e etri a — 3 
à [ve p. pet] [мез (фейл | wj" re p 


—— “peol of Flywheel. 


H.P. delivered at the Motor Shaft. 


Fic. 8.—Rough Rolls. Motor N D 2,000 (rope drive). 


In Fig. 5 three examples are worked out, in each of which the 
duration of the period of load as well as the slip of the motor (vs., the 
decrease in speed owing to increase in load) is taken at the aame 
value. A different size of motor has been taken in each case, how- 
ever, and the necessary weight of flywheel and time required. for 
recovery has been calculated. As maximum load on the motor 
one and a-half times the normal load bas been assumed. It follows 
from these diagrams that when there are only small pauses between 
two roller grooves, and thus only a short period of recovery, a large 
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the flywheel. In the curve to the right of this figure the values of the 
slip are plotted as abscisswe and the flywheel masses as ordinates 
These diagrams show how much the necessary flywheel weights are 
diminished by increasing the permissible slip. | 
The results of measurements of power consumption and velocity in 
the rough and fine rolling millsat the cables works of the Allgemeine 
Elektricitiits Gesellschaft are represented graphically in Figs. 8 and 9. 
The speed measurements were made with a tachometer. To deter- 
mine the power developed by the motor, voltmeter, ammeter and 
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meme «зо ae Volts. 


Fio. 9.—Wire Rolling Mill. Motor N D 6,000 (directly coupled). 


motor in connection with a light flywheel must be chosen, while 
with longer waits between two individual grooves a smaller motor 
with a correspondingly heavier flywheel suffices. In Fig. 5 also the 
weights of flywheel necessary for the various sizes of motor are 
sketched as mathematically equivalent flywheel masses. 

In Fig. 6 a comparison is again made of three examples, but here 
the sizes of the motor and of the slip are taken the same in the three 
cases, and the duration of the period of recovery and the necessary 
flywhesl weights determined lor different periods of load. From 
this diagram if is seen that if the size of the motor remains the same, 

8 | | Д 


wattmeter measurements were taken every five seconds, the efficiency 
of the motor being known. 

In other machines, such as stamping machines, shear, presses 
straightening machines (Fig. 10), &c., in which short periods of work 
alternate regularly with short periods of rest, and are therefore 
provided with flywheels, the determination of the siz of the fiy- 
wheels and motors is determined on the same lines as for rolling 
mills, It is to be noticed, however, that, in these other machines 
the period of reeovery is comparatively great compared with that of 
the period of load, eo that a fairly small size of. motor can bs cel 
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ELECTRO-CHEMISTRY IN A DYE AND PRINT 
WORKS.* 


BY A. E. SUNDERLAND. 


The action of the electric current upon dyewares and intermediate 
products may be brought about in several ways, of which the follow- 
ing are the most important : The action of the electric current upon 
the substance itself, at the ordinary temperature if a liquid, or if a 
solid, above its melting point. The action of the current upon the 
body dissolved in some solvent. This gives the best results. 

The first method does not give auch good results as when dealing 
with шош substances, for it is too severe in its action, and usually 
resolves the compound into its elements. Certainly, intermediary 
products are formed, but these are so difficult to isolate that asa 
commercial method it is not to be recommended. Most members of 
the aliphatic and aromatic series in & molten state can be resolved 
into CO,+H,0, &e., with the production of intermediate products 
such as oxalic acid and glycollic acid in the aliphatic series, and 
hydroquinone ethers and hydro-oxy carboxylic acid in the aromatic 
series, The simplest apparatus employed consists of two tubes 
joined together by a water-tight V joint, each leg containing a cir- 
cular disc pole. The dimensions of the tube, the quantity of liquor, 
the strength of the current, and the amount consumed should all be 
known. 

The nature of the products 5 the electrolysis of organic 
bodies depend upon two thin 1) Whether the body is a good 
electrolyte or not, and if not, what bodies are used to make it во. (2) 
Whether the decomposition takes place in an acid or alkaline 
medium; totally different products being usually obtained by electro- 
lysis in each medium. ‘The primary action which takes piace in an 
electrolytic cell is an oxidising action at the positive pole and a 
reducing action at the negative pole, and the best results are got by 
adapting the process so that the products thus formed are famed iately 
removed from the field of action. This may be done in several 
ways.—(1) Automatically by making use of the different densities of 
the solutions. (2) By raising or lowering the temperature of the cell. 
» By using different electrolytes in the anode and cathode chamber. 
4) By using such an electrolyte that the body formed is totally 
. insoluble in it, and thus falls out of solution, and is unacted upon, 
by the current. | Ro Bee * 

ТЬе chief interest in tl e electrolysis of organic compounds centres, 
in the behaviour of the hydro-earbon radicle, whieh both in the. 
aliphatic and the aromatic series seems to be very stable. The most 
wa AR reactions are, however, the reduction of aromatic nitro. 

ies in alkaline solution, first to azo compounds and then to 
hydrazo compounds, these changes being produced in a very satis- 
factory manner, and the yield being equal nearly to the theoretical. 
If the same electrolyte is used in the anode and cathode chambers, 
the electrical osmosis is very noticeable, and is one of the chief 
difficulties in adapting these processes on the large scale, and the 
results obtained tend to emphasise the law of Clausius and Hittorf, 
that the electric current does not overcome affinities, but that the 
chief reactions are produced by the primary electrolysis of the 
electrolyte into hydrogen and oxygen. 

As regards the actual production of dyestuffs by electricity, very 
few results have been published, and the known cases, such as the 
production of. methylene blues, alizarin black, &c., simply depend 
upon the oxidising action of the electric current in the anode cell. 
Goppelsroeder, in 1886, published several results which he had 
obtained on a laboratory scale by the oxidation of various primary 
amines. He states that by the action of the electric current on 
aniline hydro-chloride in acid solutjon, emeraldine and aniline 
black are produced, and by the electrolysis of aniline salt alone a 
brown precipitate and red to violet colouration only is obtained. 
Further results which Goppelaroeder recorded are as follows: With 
ш aniline he obtained a blue colouration ; with diphenylamine, 
a violot colouration ; with salts of napthylamine, brown bodies ;-. 
with napthol, a golden yellow; while magenta, methyl alcohol, and 

potassium fluoride gave -Hoftmann’s violet. Goppeleroeder also 
produced aniline from nitro-benzene, and alizarin from anthraquinone. 

Electricity may be рр in the dyeing process itself in two ways— 
(I) in printing, (2) in the dye bath. With regard to electric printing, 

Goppelsroeder proceeded as follows: A plate of lead or other suitable 
conducting material is used as the negative pole, and the stencil 
pencil or plate is used as the positive pole. Between these is fed the 
cloth impregnated with the various chemicals On passing the 
current, decomposition of the various chemicals take place wherever 
the stencil plate touches, and the design is produced. As instances: 
(1) If the cloth be impregnated with an acid solution of aniline zalt 
an aniline black figure is produced. (2) If the cloth be impregnated 
with potassium thiocyanate a yellow to orange figure is produced. 
Goppelsroeder also found that some dyes, such as Turkey red and 
indigo blue, cculd in the same way be discharged white by the 
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Paper read before the Society of Dyere and Colourists at Bradford 
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electric current, and thur, by combination with the aniline аек 
and canarin yellow, he could produce white, black, and fellow prints 
on red or blue ground. If metallic oxides were ured, the oxide was 
recipitated, and the cloth, on dyeing with alizarins, would show a 
Чери where the current had passed. E. 
These resulte, as obtained by сро are very interesting, 
and with the azo dyes some equally interesting results have'since 
been obtained. The diazo compounds are so unstable that they are 
decomposed by ordinary daylight. I have subjected such to the 
ordinary current, and find that with a current of 20 volts to 40 volts 
5 amperes a five seconds contact will in some cases cause the decom- 
osition, and on developing, the print will remain undeveloped. 
his discharge, however, 18 not quick or good enough, but it can be 
intensified by mixing along with the diazo compound a certain 
amount of sodium chloride, nitrate, chlorate, or other suitable 
chemical, which will, on the passage of the current, liberate com- 
unds capable of discharging the diazo сатра: more pande pr 
uch reactions may be greatly extended, and by making use of the 
colours themselves instead of bases which contain the amido group, 
some very useful effecta can be obtained, such as, for instance, with 
rosaniline, red and dark brown patterns can be obtained; with 
safranine, red and dark blue ; and with cyanole some verv peculiar 
combinations can be obtained. Cyanole on diazot/isiug becomen 
yellow, but wherever exposed to air or some oxidising agent, such as 
an electric current, it turns a fine peacock blue shade, and on wash- 
ing the print with a phenol or soda the effect is permanent. This, 
along with the use of bases such as thiotoluidines, gives some useful 
resulte. Another branch of printing by electricity, which also offers 
some very interesting information, is the combination of organic 
cases along with the use of metallic anodes. This may be made use 
of for the production of effects of the opposite kind to the above, and 
most certainly in cotton and paper printing it is worth experimenting 
with. 
There are only two machines I have seen recommended for elec- 
trical dyeing, and these in no way offer any advantage over ordinary 
rocesses. From my own experiments, I consider that a machine 
lor this purpose should fulfil the following requirementa : (1) The 
poles must not be of metal, but of carbon or biscuit porcelain, which 
conduct by becoming saturated with theelectrolyte, (2) They must 
be as near to one another as possible. (3) The cloth must pass 


between the poles in the open width. (4) The poles may be perfectly 


: smooth, and nn cylindrical, revolving freely.  Thegé, par- 
‘ticalars are necessary, because in the ordinary mid of the electric 
current across any dye solution, the tendency of the dye is to concen- 


trate itself around the negative pole, and not to circulate freely in 
| ole.dye vessel, thus there is always a great danger of 
uBevehnes&- "- "^ . —— 

In the finishing of goods the peculiar effect which is produced by 
calendering a piece in two different directions, one impreseion upon 
another, is wel known. This is technically termed water-marking 
or moire, and is due to the irregular reflection from the surface of 
the material, one part of the light being totally reflected, and the 
other part 1 This effect can be introduced in several ways. 
One way is by пре ш warp or weft threads in an irregular 
manner by means of com Another method is by placing the chief 
reflecting surface below an upper gauze surface, which being free to 
move causes a constant change of reflections, and produces this effect 
in a very pretty mauner. But still another method is by electricity. 
The new process resolves itself practically into the 1 application 
of electrolysis. A platinum plate of suitable size is connected with 
the positive pole of the source of current. On this conducting 
surface is placed some absorbent material saturated with a solution 
of common salt. On this pad is placed the fabric to be water 
marked, and the plate engraved with the water mark connected with 
the negative terminal ia pressed down upon it. The salt solution is 
decomposed, and a facsimile of the water mark is printed on the 
cloth. To produce opaque designs, the absorbent material is saturated 
with a solution of barium chloride, which is deéompused on passing 
the current. ATE 9 

The electrical pressing machine introduced by Schreihage may 
also be ано Ву its employment it is possible to hot-press 
any description of fabric for any duration of time, at any required 
temperature, and all this in an apparatus which is perfectly clean 
and dry, and in an atmosphere free from e non waste heat and 
steam. An ordinary press is used, and may be operated hydraulically 
or by any other method. The press is identical with those in ordi- 
nary use. Press boards are provided, composed of suitable insu- 
lating material, inside which are embedded the heating wires. The 
ends of these wires terminate in a double plugway in front of each 
plate. The switchboard is mounted on wheels for convenience. It 
can thus be utilised for any press, or can be wheeled into a corner 
out of the way when not required. The fabric is placed in the press 
in the ordinary manner, and the current switched on. The plates 
become warm almost immediately, and when the current is switched 
off are soon cool enough to handle. The cost of the process 1°, I 
understand, not more than the present method of pressing when 
everything.is taken into consideration, 
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and Practical) By Dr.GB0RGE donn. Price 10s. 6d.; post free. 
ELECTRO-CHEMISTRY. By Dr. Gronda Gorm. Price 2s., post free, 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. Kum 


D. WILKINSON. Price 6s. 
DÖN й ARMATURES 115 COM FATORS (Theory and Practica), Ву 


BYMOUTH. Price 7a. 6d. 
TEE E INCANDESCENT LAME LANP AWD ITS MANUFACTURE, By dne 
& 
A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULE. By 
GEIPELand H. M. TOUR. Price 7s. т editia in the pre. ‚ abroad 8s. ; 


ELECTRICIAN " P 21 KES. In Two Vola ‘Paper on ci: 


Pig Pe aon 
ратив и ад: 3 


HY: SIGNALLING ACROSS SPACN WITHOUT UT WIRES 

BY ELEOTRIO WAVES. By Dr.O.J.Loboem. New Edition. Price 5s. net. 
A ыт. oF THE LAW OF ELECTRIC LIGHTING, ELECTRIC 
TRA N, TELEGRAFES,TELEPEOMES. 4 &6. А. С. CURTIS-HAYWARD, 


B.A. 1108, 1900. Price 3а. 6d 
CARBON MAKINO FOR ALL RLECTRIOAL PURPOSES. By Faancis 


THE Br, tice te 6 pont re. ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d,, post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 
Edited by W, W. BEAUMONT. Price 9s. 6d., 


FULL CATALOGUE POST FREE ON APPLICATION. 
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"ELECTRICIAN" SERIES FORTHOONING BOOKS. 


and will contain an experiments өз 
the electric arc, as well as the important reli of remi Md. 


PRIMARY BATTERIES. —A work on this subject will shortly be published 


the and of 
m а үчү [үт ргаоісе the Primary Battery up te date, 
SECONDARY BATTERIES.—By E. J. Wana. Fuly Ülasbrated, 


, design, construction and manufacture of secondary 
batteries or accumulators. 
“THE CIAN” WIREMAN'S POCKET-BOOK.—Edited by Р. 0. 


THE TELEPEONE.—By Dam nean and F, О. Rina. 
SPECIAL NOTICES. 


NOW READY.—Vol. XLIV, of "Tus Roman (060 pages) 
bound in strong cloth. Price 17s. Ód., post free 18s, 6d, Also ready, Case 
for binding. Price 2s., by post Nu. 54. 

A complete set of “ Тив EL Ora ” (1878-1900) can now be supplied, 
These sets are very scarce, and early application should be made 


STATE MONOPOLIES. 


Following upon Mr. Hennmer-Hearon’s four-oolumn 
indictment, au anonymous correspondent of Zhe Times last 
week declared that the greatest living English economist " 
had been heard to say that the Post Orricz ought, in the public 
interest, to be deprived of its statutory monopoly. Whether 
the present Lorn Farrer answers to this description is more 
than we can say; apparently he thinks he does, for in s 
letter published in the same paper last Monday he assumes 
the leadership of a crusade against that monopoly on purely 
economic grounds, and recommends its suspension for an 
experimental period of (say) four years, predicting that the 
result would prove beneficial both financially and com- 
mercially. Great as was Lorn Fannxn's authority in matters 
commercial and financial, we do not think that his son's 
reputation will be increased by this presentation of the 
case against the Posrmasrer-GENERAL’s monopoly. It 
is indeed so feeble and inconsequential that we sus- 
pect that the real mainspring of attack is a doctrinaire 
objection to all monopolies whatsoever ; and it is оп this 
account that Lord Faraer’s attitude, which is sure to find 
many imitators, may do serious mischief. Post Office 
monopolies are not the only monopolies in which the State 
as a whole is deeply concerned. Similar privileges have been 
granted or are being acquired by municipalities all over the 
country in respect of electric lighting, electric supply, electric 
traction, and, in a qualified form, also for telephony. Vast 
sums of public money are being sunk in these enterprises 
with the implicit, though not perhaps explicit understanding, 
and in the confident expectation, that they will be allowed 
to run their course as virtual monopolies free from 
risk of non-municipal competition. Should Lord Клвкккз 
doctrine gain acceptance in political as well as in 
economic quarters these expectations will be rudely disap- 
pointed, further developments in those directions will 
be appreciably checked, and the money already invested 
rendered dangerously insecure. The Post Office might survive 
the application of an experiment prescribed by these economie 
purists, but assuredly the municipalities could not. 

Our readers need not be told that we are not warmly 


enamoured of municipal trading, but we should strongly 


protest against its being treated unfairly; and for this reason 
we greatly deprecate the attacks now being made against the 


very principle on which alone this line of business oan 
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be made successful. Our view is, that, with free competition, 
municipal trading is, to use a homely phrase, out of it”; 
if, therefore, municipal trading we must have, the munici- 
pality must be protected against unrestricted competition—at 
all events so long as it does its work to the satisfaction of its 
constituents. In this relation it may be noticed that Lord 
Farger does not base his recommendation on the alleged 
shortcomings or incompetency of the Post Office; he seems 
merely to have taken advantage of the heedless outcry against 
that department during the past few weeks to air in public 
his secretly-cherished conviction that all monopolies are bad, 
and that the Post Office monopoly should be the first to go. 
If he were asked, he would certainly admit that it ought not 
to be the last. He regards as a mere bagatelle” the possible 
loss of three and a-half millions of national revenue ; the 
local taxpayers’ loss under a similar infliction he would, no 
doubt, consider a mere fleabite. Of course, he professes not 
to anticipate any loss whatever; brains would be quickened 
on all sides, and everybody would make the same income as 
before. Lest this bold statement should not find credence, 
it is added that in any event the public service would be 
cheapened and improved. | 
Now this assertion as to cheapening and improving is, we 
contend, a pure assumption. Commercial history does not 
bear uniform testimony even to cheapening ; and it tells 
pretty generally against improving. Тһе case of the tele- 
‘graphs, which is very pertinent to the matter under discussion 
points all in favour of combination and uniformity—in other 
words for monopoly. Rates were vastly higher, the service 
greatly inferior when they were ruled by private companies ; 
whilst the multiplication of lines not connected as a whole was 
& public inconvenience of the most serious kind. The same 
statement applies to the telephone service; and disregard ofthese 
considerations in recent years has led to the present altogether 
intolerable muddle, out of which there is no escape but by 
resort to the principle of combination and monopoly—whether 
under the State or in private hands is a matter of little 
moment. This essential element of a monopoly such as we 
are now considering—namely, its uniformity and univer- 
sality—is utterly ignored by economic writers like Lord 
Farrer; and, strange to say, by Zhe Times newspaper when 
commenting upon their propositions. The case fora State 
monopoly is not covered by advantages derived from 


remunerative areas paying for the unremunerative. It. 


includes the supreme merit of a single administration, and of 
the public knowing exactly where it is, what it is, and how to 
use it. How great would be the inconvenience were this 
advantage relinquished we can faintly realise by picturing the 
state of things under a reversion to competitive inland 
telegraphy. One may argue that the telegraphs would do 
better in other hands 4han the Post Office; but no sane 
person in these days will deny that they must be in hands 
belomging to one body. 

It does not follow, however, that what is good and even 
indispensable for the welfare of national telegraphs is good or 
desirable for all the other electrical concerns of which mention 
has been made. Circumstances differ in different localities, 
and different principles may be safely applied to them. All 
that we contend for is that, where there is a clear field and a 
monopoly is granted, nothing should be said or done to 
interfere with its growth or endanger its stability. That such 
interference is foreshadowed in Lord Farrer’s communication, 
and the support he has received, nobody can doubt; and it 
behoves all local authorities as well as private promoters to 
take whatever steps are possible for permanently safeguarding 
their conéessions. Any direct attack upon them or any threat 


of it in the not distant future is sure to inflict financial loss 
upon the community generally; but the radical financial 
iconoclast will not be deterred by considérations of that kind. 
Perhaps the best shield against such assailants is a good 
character. There are two kinds of monopolies, one the 
monopoly of expediency, the other of merit. We agree with 
The Times that the Post Office monopoly would never have 
been challenged had it not exposed itself to the criticisms of 
its enemies. Those municipalities who carry on their business 
thoroughly well will have the best chance of remaining 
undisturbed. They have many enemies: their safety depends 
upon disarming them beforehand. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'ALBE.] 


Temperature of a Radiating Body.—The temperature of the 
surface of a radiating body is usually supposed to be equal to 
thatof the interior; but thisis by no means strictly the case, espe- 
cially when the body is a bad conductor and a good radiator. To 
determine the actual difference in a concrete case F. Kurlbaum 
makes an experiment, the principle of which is indicated in 
the annexed diagram, where Р is a sheet of platinum foil 1j 
thick, covered on both sides with platinum black. Light 
falls through the glass plate G upon the platinum, and the 
heated platinum sends heat rays to the bolometers B, B, 


В, 


p symmetrically with regard to the sheet. Any difference 
etween the temperatures of the two aurfaces will be indicated 
by а difference in the deflections of the two bolometers. As 
a result, the author finds a difference of temperature of 
0:016deg. when the sheet is heated 4deg. above its sur- 
roundings, and 0:068deg. when the sheet is blackened with 
lampblack instead of platinum black. This difference is, of 
course, only that which applies to the special case, but any- 
how it is smaller than usually supposed. i 
F. KuBLBAUM, Ann. der Physik, No. 7, 1900.] 


Thermodynamics of Cells—It is now pretty generally 
admitted that every current of heat produces an electric 
current, and vice versa. С. Liebenow attempts to account 
for this by assuming that the heat consists in the vibrations 
of the negative particles, now usually called electrons.  Any- 
thing which moves these negative electrons will move the 
heat attached to them by convection, and so every electric 
current will go hand in hand with a heat current. The 
amount of heat can be calculated from the equation 


| .dE 
9= = ` 4T. p 
0:2 77 


‚| which gives the amount of heat conveyed by a current i 


through any cross-section of the metal in one second. For 
copper, the amount of heat thus supplied to each gramme- 
atom precipitated from solution would be 870 calories at Odeg. 
But since the total heat of the gramme-atom is about twice 
that amount, it may be said that half the total heat of the 
metal is conveyed by the negative electron, and the other half 
by the positive electron. The author further shows that all 
metals in the solid state are monovalent, and that the atomic 
heat of negative and positive electrons is 870/278 = 8:2, or 
about the same as the atomic heat of monatomic gases at 


constant volume. 
[C. LizBENOW, Ann. der Physik. No. 7, 1900.] 


— — 


New Mercury Interrupler.—E. Grimsehl has designed a 
mercury interrupter on a novel and ingenious principle, for 
which he claims that it absorbs little energy and mercury, 
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coste little, and is efficient on circuits provided with a low 
supply of power. The ар are produced by the reed 
of an organ pipe “blown” by a current of water, which 
serves the additional purpose of keeping the mercury clean 
and cool. The construction is shown in the diagram, where 
G is the organ pipe, H the reed, J a plantinum tip attached 
to it, О а cushion of air which serves to impart the neces- 
sary elasticity to the water, and E the tube through which 
the water flows in. The level of the mercury is regulated by 
the tap C and the reservoir L, connected to it by the flexible 
tube K. Interruption is very abrupt, owing to the high 
resistance of the water, and the rate of interruption is of 
course much steadier than in the Wehnelt interrupter, but on 
the other hand it cannot be brought much higher than 100 


per second. Any mercury carried off by the water can be 


collected in a wash bottle inserted in the water current. The | 
platinum point shows very little wear, owing to the cooling- 


effect of the water. l R dam 
Б [E. GRIMSEHL, Elektrotechn. Zeiterhr. Jure 14,1999. 
: y I + 


Spectrum of Jiailium. Among the radio-active substances 
discovered since Becquerel’s description of the peouliar pro- 
perties of uranium rays, radium has proved to be the most 
interesting. It is capable of sending out both cathode rays 
and Röntgen rays. without being electrically excited. It emits 
these rays in great intensity, comparatively speaking, and 
with an apparently unlimited supply of energy. We know 
now that even if the energy of the body is being spent and 
diminished in the process, such diminution would not become 
apparent for a number of years, and this consideration saves 
the law of the conservation of energy in our estima- 
tion. But the mode of excitation of radium is as yet 
unknown, nor hes the metal itself been as yet isolated, 
although it has been obtained as a chloride. This might 
produce suspicions as to its elementary character were it 
ro! for the almost conolusive evidence of the spectroscope, 
Some time ago (see The Electrician, Vol. XLIV., p. 140) 
E. Demargay identified certain spectrum lines with radium, 
and ke now produces further evidence for the identity then 


— established. In Addition to the strong and bright lines of 


wave-lengths 3,815, 4,341, and 4,688, he noticed a band at 
4,627 and another at 4,455. This brings the spectrum into 
close analogy with the spectra of the metals of the alkaline 
earths. It would be interesting to determine how the 
spectrum rules discovered by Kayser and Runge are obeyed 
by these new lines. 

(E. Demarcay, Comptes Rendus, July 23, 1900.) 


Thermodynamics of a Voltaic Cell,—The theory, commonly 
known as Thomson’s, that the electrical energy of a reversible 
voltaic cell is the equivalent of the chemical energy trans- 
. formed, has been abandoned as ap exact expression of the 
facts since the appearance of Helmholtz’s Paper on Тһе 
Thermodynamics of Chemical Processes," in 1882, and Jahn’s 
experimental corroboration, Some of the chemical energy 


may appear as heat direct, as in the Clark cell; which has 8 
negative temperature coefficient. Helmholtz’s calomel cell, 
which has a positive temperature coefficient, absorbs heat and 
cools down in generating a current. In Daniell’s cell, on the 
other hand, there is a strict equivalence between the electrical 
energy evolved and the difference between the heat of combi. 
nation of the zinc sulphate formed and the copper sulphate 
decomposed. H.S. Carhart has ‘studied this process in detail, 
and has for this purpose treated the positive and negative 
sides of a cell separately. He shows that the most important 
determining. quantity—the temperature coefficient of the 
E.M.F. of the cell—is made up of the sum 


dE dE 
(ar).“ (а). 

at the positive and negative poles respectively. Thess are the 
Peltier effects at the junction between each electrode and its 
liquid. In practice the quantitative values obtained are 
complicated by с of concentration, which, however, Ше 
author has succeeded in eliminating. 

[H. S. CARHART, Phys. Review, July, 1900.) 


ELECTRICITY WORKS ACCOUNTS. 
Liverpool Overhead Railway. 

A comparison of the figures in our analysis of the accounts 
of the Liverpool Overhead Railway for the two half-yeus 
ended June 80, 1899 and 1900 shows that in spite of the 
much higher price of coal the working expenditure pe = 


| mile in the latter half-year was practically 1 


what it was during the corresponding period in 1899. This, 
and the fact that the fuel charge itself was reduced, is 
explained by the existence of a very advantageous contract to 
the company for the supply of coal. The expiry of this con- 
tract entails a payment of nearly double the old price of oval 
so that there is cause to fear a decided increase in the expen- 


diture during the current half-year. 


The train mileage run showed an inorease of a little over 
7 Per eont—the figures including the traffic on the tramways, 


Т ог car mileage—and as the number of pasengers carried 


increased only by 4°75 per cent., the receipts per train 
mile show a diminution, although not to the same extent thai 
the costs have. 

We heartily congratulate the company upon their increased 
dividend, and also, as we learn from the chairman’s report, 
upon the splendid punctuality of the train service—97°3 per 
cent. of their trains having, during the past half-year, been up 
to time, thus maintaining the company's record in 


respect. 

tt is satisfactory to learn thst the lighting of the trains is 
engaging the attention of the management, and that the 
batteries for the improvement of the lighting are nearly com- 
pleted. А new train for accelerating the traffic by 15 minutes 
is also nearing completion, and we understand that the 
distance of 6j miles with 15 stoppages will ba covered in 
20 minutes. A mineral traffic over the line during night 
time is under consideration. 

The following table furnishes particulars of the traffic оте 
the line and the dividends distributed since the opening :— 


a8 | ' Per cent. dividend 
Half. year ended , Passengers. | Train mileage. i 
Pref. Ord. 
March 6 to 
о {1893 ees . 1,370,742 » Ж ў 
Dec. 31, 1893 ............ 2,475,639 243,539 5 1 
June 30, 1891 ............ 2,861,437 m 5 1 
Dec. 31, 1891 ............ 3,641,379 314,472 5 | 2 
June 30, 1895 ............ 3,460,060 311,346 5 2| 
Dec. 31, 1895 ............ 3,780,375 321,417 Б 21 
June 30, 189 3,739,575 313,010 5 2| 
Dec. 31, 1896 ............ 3,919,134 ` 320,993 5 3 
June 30, 1897 ............ ,269,260 ` ,399 5 j 
Dec. 31, 1897 ............ ‚467,490 871,775 5 3l 
June 30, 1898 ............ 4,472,941 362,690 5 3 
Dec. 31, 1898 4,894,921 371,773 5 4 
June 30, 1899 ............ 4,475,279 87550 ! 5 21 
Dec. 31, 1899 ........ *. 5,214,957 402,152 5. 9 
402,344 5 j 


June 30, 1900 4 687,862 


+ 
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portions of the system, оп Feb. 26 and June 4 respectively 
City and South London Railway. the receipts have been steadily improving. ' 


Increased working expenses and diminished receipts per | Looking down the costs column attention is arrested at the 
train mile on this railway were to be expected with the open- | increase in the traffic expenses, amounting to more than 


ing of 


the extensions to Moorgate-stret and Clapham ld. per train mile. Other items which have naturally 


Common and until these extensions had had time to develop | increased are those of coal and oil and stores. These together 
their traffic. It is very satisfactory, however, to learn from | account for an increase of nearly 0 5d. per train mile. All the 


the directors' report that since the opening of the above | other important items of expenditure have been reduced, with 


LIVERPOOL OVERHEAD RAILWAY,| CITY AND SOUTH LONDON RAILWAY. 


f. ̃ ͤ ͤV. TURON C EON NEST The Liverpool Overhead Railway Co. The City and South London Railway Co. 
Date of Commencement of Westy re me March 6, 1893. December 20, 1890. 
PVG Third - rail surface conductor at 600 volts, Third. rail surface conductor at 500 volts. 
e nre tad ois cur UR das Lad ааай Cas S. B. Cottrell. | P. V. MeMahon. 
Helf-year ended. >... ебине айыыны rina quon June 30, 1899. June 50, 1900. June 30, 1899. June 50, 1900. 
= — — — — — — . — ä. . — || - 
QUANTITIES, | 
JV ͤ VV $25,500 402,844* { 285,254 299,723 
Passages ООЙ... онй Жауга ышана за ы 4,475,279 4,687,862 : 3,540,098 717 
Leugth of railway аџіћогівей................................. 7 mL 5 ch. 9 ml. 45 ch. 4 6 ml. 6455 ch. 6 ml. 61:5 ch. 
Length of railway constructed ............................. 6 ml. 57 ch. 7 ml. 65 ch. ó ml. 12 ch. 5 ml. 42 ch. 
Length of Railway Worked ................................. 6 ml. 57 ch. 7 ml. 65 ch. 3 ml. 12 ch. 4 ml. 60 ch. 
Length of railway under construction nil 1 ml. 32 ch/ 3 ml. 52:5 ch. 1 ml. 22:5 ch. 
Rolling stock, number of cars 2" у а 84 84 
е MUMS OL LAME эшда а ире 44а 448 i 20 30 
CAPITAL. f 
КОШОГО (ТОМ) TAIT EA EEEE E £760,000 £826,500 | £2,198,000 £2,198,000 
—. ХИУ), леса Азел ͤ· ſ-»mͥñæ ñꝛßTꝝ а 570,000 620,000 | 680,000 1,680,000 
PUTTIN COR) еб . ev e dv PRA cin 190,000 206,500 | 518,000 518,000 
0 V ˙ 1 740,000 744,471 | 1,630,771 2,030,830“ 
S Ah ³ m A A ыча А нар. Avi 570,000 570,000 Р 1,595,070 1,579,985 
НЕМО ОО). огы саве, 170,000 174,471 | 255,101 415,595 
Per mile Per m Per mile Per mile 
Total. of working Total. of working Total. of working of working 
railway. railway. railway. railway. 
/ ĩ rre ener RECS EE £753, 9 ‘£112, 200 [£775,166 | £99,200 || £1, 10б; 401" £541,000 £431 700 
On Tine орар for Баб. .......... LA eee e 630,34 ND 641,181", 82,100 1,872 267,200 \ 177,100 
On line in course of construction | | 702 612 225,900 | 1,113,121 234,300 
On working stock, including power station. i 123,287 18,360 133,985 17,150 | 66,242 21,020 80,787 | 17,000 
Balance of Capital 7 9159 +1364 | – 30,694 | -3,930 | 74,630 23,680 - 19,260 - 4,053 
Renewal Fund ........ HM ROIG SQ CM БАРУ 12700 "1,892 | ^16.900 2,073 — -- — — 
ener. ee у. e e dd 800 119 1.000 128 — — 
REVENUE E Total. rw. Tota | Den 
P EEEE 23'32d. | 238.023 22684, | £28,125 |2870d. | £35,145 |2815d. 
Голдер О o M аа Fee rts sl dass 35,960 | 22°984. 57,404 22:324. 26,749 27˙31d. 55,608 | 26:924. 
Parcels, rents, transfer fees, cee... 532 0°340d. 618 | | 0°369d. 1,376 1:404d. 1,557 1:2314d. 
EXPENDITURE, 
Total. . ssai ПТОРДЕРИТИ ТТБ ТЕНИ £23,024 15104. 223613. 14094. 215,851 | 16184. 16°71d. 
Maintenance of way, works, & stations (less depreciation) 2,809 | 1:°795d, 2,493 | 1°496d. 779 0*788d. 0*579d. 
Mlttériadon OF WEVLLCL roe ori Cor) ТЕТ ИСКЕ" 879 05624. 922 | 0:5504d. 525 0 5564. 04284. 
Repairs of structure, stations, &с........................ 1,930 | 12344. 1,571 | 0:9374d. 246 0'2514. 01514. 
DOMO DOR 0615 rm tox ERU йыдал Cale RI 647 48104. 7,189 | 4°290d, 5,731 5:8504. d. 
. ˙ ² ˙ 1A 1,656 10464. 1595 09524. || 1,621 1:6544. 2'100d. 
Wages at power station .................................... 5,087 19744. 5,001 18264. | 2,402 2:4534. 25154. 
Oil and SUOFBE Vo o etie here БАТЕ a LEES i 425 02704. 643 0:3844. || 420 0:4294d. 0°481d. 
Repairs and renewals ....................................... 1600 10234. 1,890 11284. | 1,289 | 1:316d. 10174. 
Repairs and renewals of care 716 | 0°457d. 444 02654. || 4? 0* 485d. 0*488d. 
Trafic expenses.......... oec ный "MT e 9,060 | 5794d 9,277 | 55364. M 6,018 GTA d. 7:180d. 
eee, 5,978 3°835d. 6,055 3 600d. 3,865 3·945d. 439d. 
Other CURR mee 4 5,092 19764. 5,2242 19444. 2,153 21984, 2°790d. 
General CRAP GBR саноа аала oda ый 2,210 | 1°412d. 2,144 | r280d. | 1,942 19824. 6244. 
F A. ГР РКТ СА КАР 550 02244. 550 02094. 650 06644. 0:5214. 
Salaries of Secretary, General Manager, and Clerks 1,047 06704. 1071 | 06394. 493 0°503d. | 04214. 
A 1o m ˙wumᷣ— tes T ЫЙЫ 815^ 05204. 725% 04514. 799 0:816d. 06764. 
Rent, TALS, taxes, (0... J. SSG 1:°206d. 1,905 | 11364, 855 | 08734. 07814. 
Aliceilanegus HOWE вассъ . 193 01234. 161 00964. 57 Sd. 0*088d. 
Per cent. Per cent. || Per cent. Per cent. 
FINANCIAL RESULTS, Total | pertes Total. pen iy Total. pee “capital 
| expended. expended. | expended. expended. 
Working Profit for Half-year ............................. £12,808 1 7147 £14, 409 18857 | £12,274 077847; 0: 7607: 
Sum carried to depreciation fund ........................ 1,900 01737 0:196% — — 
Web interest: on TE оаа наа i 5,209 0428% 5 299 0:432% | 1748 | 01127 01247 
Balance from last half- year's account 4,586 0'611% 4,592 0:601% | 1,420 0:091% 0 067% 
Balance Available for Dividend ........................... 12945 | 17257, 13 203 | 1858% 11,945 0776277 077037; 
Ordinary Dividend paid at per cent. per annum 217 — — 217 — -- 
Percentage of total expenditure to revenue ............ 64:87 — 62 1% — | 564% | — — 
Revenue per Mile of Working Railway ................ £5440 — £4,870 — 4 £8930 — — 
Expenditure per mile of working railway £3,520 — £3,024 | — £5,030 — , — 
bee 1.2. Ыам ever 1°956d.| — 1942d. | — 1:906d. — 2:043d. — 


~ LIVERPOOL OVERHEAD RAILWAY.—REMARKS—’ Trailers. a Motor carria zes. b Includes £284 | CITY AND SOU TH LONDON RAILWAY. —REMARKS— 
office expenses, 2224 insurance, £100 contingent fund, £33 Liverpool Tramways and Omnibus Co., and £53 а Includes £37,252 premium account. b Includes £94,675 


auditing. c Inclusive of 2,344 train miles on tramways. d Includ:s 2 m'. 40 ch of tramways. e Includes balance of discount, brokerage and commission after 
I ml. 8 ch. of tramways. Of tramways. g Includes £4 471 premium on mortgage debentures. А Includes | deducttug premium received c Includes £10,000 dividend 
£12,409 on Waterloo—with Seaforth and Gt. Crosby Tramways. i Includes £303 office expenses, £223 to December 31, 1899, on £200, 000 of pref. stock, and £4,304 
insurance, and £100 contingent fund, | interest ол £37,500 ordinary shares at 3 per cent. per arunum, 
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the result that the aggregate costs show an increase of but 


0*58d. per train mile. 


In view of the expected opening in March of the Islington 


extension 10 additional locomotives are being provided. 


The progress of the company’s traffic is indicated by the 


following figures :— _ 


| N | Ratio of Dividend 
Half-year 05 of Train ГТА expenditure. per cent. 
ended passen- mileage. + бо total rev. — 
| gere. Per cent. Pref. Ord. 
Dee. 51, 90 (11 days) 165,000 £1,568 2» 5 2 
June 30, 1891 ......... 2412343 |. 19,403 790 | 5. |. 
Dec. 31,1891 ......... 3,749,055. 19,799 760 5... 
June 30, 1892 ......... 813,162 20931. 700 5 4 
Dec. 51, 1892 ......... 3,117,602 008 679 5 й 
June 30, 1895......... 3,146,656 224:8 646 5 1 
Dec. 31, 1893 . . 098,351 , 92068 66 5 й 
June 30, 1894 ......... 383,154 3.555 617 | 5 1 
ec, 51, 1894 ......... ‚275,649 9351 609. 5 4 
June 30, 1895 ......... 3,113,199 ... 23,711 61% 5 14 
Dec. 31, 1895 ......... 3,172,438 227,350 23,780 59 5 14 
June 30, 1890 ......... 3,192,672 225,554 24,022 600 5 11 
Dec. 31, 1896 ........ 3,568,080 231,489 25,456. 568 5 M 
June 30, 1897......... 3,437,810 232,705 26,403 57%6 5 13 
Dec. 31, 1897 ....: ++» 3,587,861 250,390 25,473, 567° 5 14 
June 30, 1898 ........ 3,478,977 235,342 26,357 567 5 2 
Dec. 31, 1898. 3,462,814 234.166 26,320 562 5 12 
June 30, 1899 . . . . 3,540,098 26,749 564 . 5 2 
Dec. 31, 1899 ... . 3,442,942 241,973 26,1198 581 5 2 
June 30, 1900 ......... 4,169,717 299,723 35,008 594 5 1} 


* Exclusive of season ticket holders, „„ 
T From pass traffic inclusive of that from season ticket holders. 


AN ABNORMAL LIGHTING LOAD CURYE AT 


MANCHESTER. 


Through the courtesy of Mr. C. H. Wordingham, the 
Corporation Electrical eee at Manchester, we are 
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Noon, 


Load Curve at Dickinson Street Generating Station. 


enabled to ро the accompanying diagram showing a 
curve possessing unusual features of interest. 


lighting loa 


chester was visited by a very heavy thunderstorm, which 
occurred between 4.30 and 6 o'clock p.m., causing, as will be 
seen, a sudden and heavy demand on the generating plant 
and batteries. It may bə questioned whether a more severe 
tax on the electric generating plant in a supply station bas 
ever been imposed even by a metropolitan fog. 


ALTERNATING-CURRENT INDUCTION MOTORS.“ 


BY A. C. EBORALL. 
(Concluded from page 679). 


Performance. —The Heyland motors standardised for circuits of 
10, 50, and 60 cycles are designed in three ways, as follows :— 
(a) To etart without load. Under these circumstances the starting 
current does not exceed four fifths of the full-load. running current. 
(b) To start with two-thirds of the full-load torque. Under these 
circumstances the starting current does not exceed one and a-half 
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times the full-load running current. (с) To start with full -load 
torque. Under these circumstances the starting current does not 
exceed twice the full-load running current. 

Design (a) has been evolved in order to conform Ys the ideas of 
many ttation engineers in this country. ion EA (c) represents the 
normal winding, while design (b) is frequen for. The 
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starting torque with the standard stampings is determined purely 
by the number of turns of the starting coils and the permisible 
current; this torque can be atranged to have a value equal to two 
or three times the full-load running torque, if enough current is 
given to the starting coils, the limiting value occurring at the stu: 


The curve is for the Corporation electricity supply works at | ration point of the iron. Fig. 11 and Fig. 12 illustrate the starting 


Manchester, for Tuesday, August 21. 


On that day Man- 


* Paper read before the Institution of Electrical Engineers. 
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. 
performance of two motors designed to fulfil condition йа (e) 


respectively, while Fig. 13 illustrates the running performance of the 
motor, whose starting curve is given by Fig. 11. All these curves 
represent the results of actual brake tests, and many motors built 
have given better results than indicated here. Particular attention 
is quen in all the designs to the overload capacity of the motor, 
and all motors are guaranteed to stand a 25 per cent. overload 
for one hour. The small overload capacity (varying from 0 per 
cent. to 10 per cent.) found with the alternating-current motors 
hitherto used* has been one of their worst features, as for most 
work it is impossible to fix the amount of power required so exactly 
as this, with the result that the motors installed are invariably too 
large and costly for the work they have to do. This reacts on con- 
sumer and supply company alike: the former has to pay for a larger 
motor than he wants, which will be working on the average at low 
efficiency, while the latter most of the time is supplying an under- 
loaded motor having a low power factor. | 
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The results obtained with the Hey land motors for circuits of 
80 cycles and 100 cyeles are not quite so good as those en above, 
with regard to starting torque. ‘That is to say, these high-frequency 
motors as built up to the present take a re еш current 
for a given value of starting torque, the values being—(a) when 
starting without load current is equal to the full-load current ; (b) 
starting with half the full-load torque the current is one and a-half 
times the full-load current; (c) starting with full-load torque the 
current consumption is two and a-half to three times the full-load 
current. The increased values of current consumption are, of course, 
due to the larger number of poles necessary to bring the speed to a 
reasonable figure; particularly in small motors the number of poles 
has a very great effect on the amount of magnetic leakage with a 
given design. As, however, the Heyland motors are not yet fully 
+tandardised for 80 cycles and 100 cycles, the designers hope to effect 
considerable improvements within the next few months in the direc- 
tion of reducing the current for a given value of starting torque. 


Before leaving the subject of these motora, the author would like 
to draw attention to an exceedingly neat method Mr. Heyland has 
devised for regulating the speed of induction motors, single and 
polyphase. As is well known, there are two principal ways of altering 
the speed of such motors, the supply frequency being constant * The 
first is by rheostatic control, a non-inductive regnlating resistance 
being in circuit with the rotor windings, while the stator windings are 
connected directly to the mains; the second is by altering the number 
of stator poles by means of a suitable controller, together with those 
of the rotor, unless the latter is of the “équirrel-cage” type. Here 
the motor is wound for the maximum number of poles, and when it 
becomes necessary ed pos from a greater to a E di e number,in order 

t 
3 


to get increased speed, the windings on some of the poles are reversed, 


* The author would here like to make an exception in favour of the 
"Wenstróm motor, whose overload capacity (as found with examples tested 
by him) is everything that can be desired. 

* The method of “tandem parallel control" for two motors, while 
excellent theoretically, is hardly likely to come into commercial use at 
present, on account of the great complication involved, and because of the 
bad conditions under which the motors have to work. 
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thus producing fewer poles, which are in consequence much broader. 


For instance, in order to double the speed, halt the poles have their 


‘windings reversed, the stator having now half the number of poles, each 


of double the former breadth. While rheostatic control is simple and 
easy to use, it has the great objection of being very uneconomical. 
The waste of energy brought about by its use is entirely analogous 
to that found with shunt-wound direct-current motors, with constant 
field excitation and a regulating resistance in the armature. The 
case of the induction motor is really more unfavourable, because 
it has beeu found by experience that the motor has to be rated very 
liberally in order to get the necessary power. On the other hand, 


Fia. 18. 


the method of altering the number of mo'or poles has two serious 
disadvantages Firstly, the reduction of the number of poles causes 
an unfavourable distribution of the magnetic flux, a increase 
of magnetic leakage and a loas of winding s This 18 of course 
owing to the fact that after the reversal of the appropriate 
coils the currents flowing down one side of these coils are 
neutralised by the currents in the adjacent side of the unreversed 
coils, as will be readily seen from Fig. 14, illustrating the single- 
phase case. Secondly, unless the motor has a squirrel-cage rotor, 
the rotor circuits become very complicated ; the polarity of the rotor 


|] 

f 

| 
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windings has to be changed each time in accordance with the stator 
polarity, which means that a large number of slip-rings have to be 
used in order that this may be done. Mr. Heyland's method con- 
sists of certain winding arrangements, which, when it is desired to 
change the number of poles, render any reversal of the rotor windings 
superfluous, and to a large extent obviate the drawbacks stated above 
in the revereal of the stator coils. The method of winding the 
stator, as applied to single-phase inotors, is illustrated in Figs. 15, 
16, 17, and 18, the last figure showing how the stator coils are 
wound in practice. In all cases the winding is carried out for the 


smaller number of poles, and divided into sections, one or more of 
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these sections being reversed to obtain a greater number of 


Thus, for instance, in Fig. 15, the stator being wound initially 


two poles, by reversing one of the sections of the winding a four 


les. 
for 
ole 


stator results, as indicated, and it will be seen at a glance that t 
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expensive, 
combine the method with rheostatic E control, the rheostat 


| 


ere | being used for the intermediate spe 


8 ony For small motors 
is no neutralising action between adjacent conductors, and that the ; having squirrel-cage rotore, no modification of th 


e rotor winding is 


distribution of magnetic flux in the air-gap will be perfectly goo d. needed; but where wound rotors are employed the general method 


lic. 16. 


Fic. 


Fig. 16 shows the arrangement for a four-pole to ei ht-pole stator, 
and Fig. 17 that for a six-pole to twelve-pole, to which the same 
remarks apply. The manner of carrying out the stator winding 
for the last case actually employed is illustrated in Fig. 18. 

For polyphase motors, exactly the same winding arrangements are 
used, applied of course to each phase. For these motors, if more 


17. 


of rotor winding is illustrated in Fig. 19, which illustrates the single- 
phase case for simplicity. The general principle is to so arrange the 
windings of each phase that they are formed of a number of sections 
in parallel ; with a certain number of poles the E.M.F. of one section 
will neutralise that of another section in parallel to it, and a current 
will flow through the sections only when they are externally short- 


than one change of speed is desired, the controllers get somewhat 
and it is therefore better on the whole in such caees to 
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circuited ; on the other hand, with double the number of poles, the 
external short-circuit is superflous. Thus consider Fig. 19, repre- 
senting 5 the winding for one phase of the rotor 
for a two- e—four-pole stator. Each phase has two sections, per- 
manently short-circuited one on the other. At starting the stator 
switch is put over to the two-pole position, and the slip-rings 
gradually closed through the starting resistance. So long as the 
slip-rings are open, no currents flow in the rotor windings, 
as the induced E.M.F. has the same value in each section. 
and the two E.M.F.’s neutralise one another, on account of 
the two stator poles. But the rotor currents circulate as econ 
as the rings are connected through the resistance—this latter 
is gradually cut out in the usual way as the motor comes 
up to speed. In changing over now to the four-pole position (if the 
higher speed is required) the slip-rings are not wanted, es the two 
sections are now in series, with the E.M.F. in the same direction, 
and so the rotor currents can circulate independently of the external 
ehort-circuit, The same general arrangement is used for motors to 
run at more than two speeds. Here the rotor windings (per phase) 
can have more than two sections, these sections being wound partly 
to overlap one another, while still being in parallel, so that the 
various E.M.F.s partly neutralise one another and partly add them- 
selves together. With this arrangement, the same rotor winding 
can be effectively used with a stator having several different arrange- 
ments of the poles—that is, for a motor running at several distinct 
speeds. For induction motors having rotors with star-connected 
three-phase windings, which is the practical case, only three slip- 
rings are required, the (second) common junction being at the three 
&elip-rings, as usual. 

n the workshops of the author's firm, where many of the tools 
are driven by three-phase motors, the Heyland method of speed 
regulation is employed with great convenience. Several -of the 
larger tools (such as planing machines and the like) are driven by 
independent three-phase motors wound for two speeds, the alteration 
of ре being effected by throwing over the reversing switch. It 
has been found by tests on these motors that the power-factor is 
diminished very little by the increase in the number of poles, attain- 
ing a high value at both speeds, while the efficiency is also high at 
each, there being but slight loss of energy involved by the change- 
over. At the same time, the increase of first coat with the two- 
speed motors is very small, 


CoNCLUDING REMARKS. 


_ Although the author has dwelt at some length upon the subject of 
single-phase motors, it has been more on account of the technical 
interest attached to it than because of any belief in the present or 
future possibilities of single-phase syatems. Regarding the Continent 
and the States it is not too much to say that single-phase supply із 

ractically played out, and that engineers responsible for putting 

own new stations for either power or lighting consider single phase 
supply systems out of date and their employment bad practice. 
Moreover, indications are not wanting that the present tendency in 
this country is to follow in the same direction. It is certain that for 
all thoe cases where continuous-current systems are out of the 

uestion every requirement can be far more successfully met by 
three-phase systems than by any other. It is true that certain 
engineers in this country hold the opinion that pressure regulation 
troubles are bound to occur with three-phase working (an opinion 
not shared by the author), but, even supposing this to be the case, 
the complete solution is to hand—convert to continnous current by 
means of rotaries, or better, by means of motor-generators. The 
standardisation of the above two systems, together with that of two 
voltages for each system— 220 volts and 440 volts—and one frequenc 
— 50 cycles—for the supply networks is greatly to be desired, 
particulaily from the point of view of the motor manufacturer and 
the motor user. With the hope that this ideal may be eventually 
realised, this Paper can be илас. 


IMPRESSIONS OF AMERICAN TRAMWAY 
PRACTICE.* 


BY A. E. LE ROSSIGNOL. 
(Corporation Tramways Engineer, Newcastle-upon-Tyns ) 


— —— — — - — 


* Paper read before the Municipal Electrical Association, at. Leeds, 
June 23rd, 


now the value of these concessions is very great. In addition, the 
process for obtaining leave to extend is very much simpler and 
quicker: there are practically no limitations set by law to any 
combinations or absorbtions the companies may choose to make with 
other companies, the speed of running is very great, and the doctrine 
that might is right holds to an extent we would not tolerate here. 
Contrast these with the conditions prevailing on this side of the. 
water. In Great Britain concessions for tramway construction take a 
long time to carry through and are difficult to obtain; combinations 
or absorptions are jealously watched and difficult to bring about, and 
companies and corporatious are very much hampered therefore in 
developing their tramway systems to anything like the scale which 
American tramway undertakings attain if successful, while the 
maximum speed allowed is so low that competition with railways is 
out of the question. Again, owing to the inherent conservatism and 
venerable age of British institutions, the delimitations of local 
authorities are very much more circumscribed and divided up than 
in Americo, so that extensions which involve trenching on the ground 
under the control of different and distinct local authorities involve 
much more difficulty in obtaining leave for extension, both to 
companies and to municipal authorities who may wish to extend a 
tramway system owned by them. 


Need we wonder, then, at the great extent reached by some of the 
tramway systems in America; systema formed by the gradual 
acquisition by one master company of all the competing lines in any 
one city or district, till at last all the lines are under one control, and 
competition is entirely done away with. As you may have noticed, 
a typical instance of this spirit of absorption has just been completed 
in New York. Prior to this year there were two tramway com- 
panies in New York, the Metropolitan —which had gradually 
absorbed all tbe smaller companies, with the exception of one—and 
the Third Avenue Company which owned two lines running from 
the heart of the city out to the Haarlem River, and beyond that 
owned a large extent of country lines. Early this year the Third 
Avenue Company got into financial difficulties over the provision of 
new capital to meet the heavy expenditure it incurred in converting 
the cable system into an underground conduit system, and the 
Metropolitan Company stepped into the breach, provided the capital 
required, and thus obtained control of the last opposition company 
left in New York. Latterly the American tramway world has 
become greatly exercised over the question of municipal ownership, 
the municipalities, who origirally granted free wayleaves, and in 
some cases ground rights on the streets as well, to the tramway 
companies, in order to get them to run lines out into the country 
and create new populated districts, now find that these rights and 
privileges granted by them are becoming very valuable, and are 
seekiog either to get hold of the tran ways again or else to make the 
companies reduce the fares or pay higher percentages of their receipts 
to the municipal authorities. The companies are therefore deprecating 
in the Press municipal ownership, and as an argument in their favour 
compare the extent of the largest tramway system in a town in the 
States of a similar size, greatly to the advantage of the latter of 
course In their comparisons, however, such reasons as I have viven 
in the first part of this Paper are entirely overlooked, but there is no 
doubt that municipal ownersbip in the United States, under the 
conditions prevalent at present in municipal circles on that side, 
would give rise to a great deal of bribery and corruption, until in 
course of time & better moral condition of municipal life comes to 
the front. At the time the combination took place between the 
Metropolitan Traction Co. and the Third Avenue Company in 
New York, the former had very nearly finished a very large power 
station, from which they were already supplying the lines they 
had converted to electrie traction, and the Third Avenue Company 
were only laying the foundations of a still larger power statior, 
so that the amalgamation has in this case come at a suitable time 
when the question of the provision of the requisite amount of 
power for the combined system will not be complicated by the 
existence of too many power stations. Ia most previous amalgama- 
tions of this kind in the States---of which Philadelphia is a typical 
example—the combined company has left on its hands a multitude 
of small power stations, each of which have been owned by one or 
other of the smaller companies it has absorbed. 

Due to the fact that conversion to electric traction was just in 
rogress, the combined company in New York is now in a very 
avourable position to extend its large system in the best and most 

economical way, and the present tendency— one might almost say the 
fashion—in tramway construction in America, leans towards the erec- 
tion of a large central station with high pressure distribution to 
sub-stations. Those companies which are hampered with a number 
of low-tension power stations do rot, however, admit that their 
economical results are very greatly, if at all, inferior to those attained 
as yet by the larger single systems, and are in many cases providiny 
for additional extensions by adopting battery sub-stations with 
charging mains to those fed for bocsters. Ву the almost universal 
adoption of coal handling and storing machinery too, the fuel costs 
of stations in America are kept remarkably low ; as they are all 
owned by private companies, however, a strict reticence as to these 
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costs is maintained, in complete contrast to the расе on this 
side of the water where we are accustomed to publish full details 
of all working costs. : 

As economy in current generation is greatly influenced by the 
expenditure on labour in the station, central station practice in 
America rightly tends to the introduction of very large steam 
power units, but these are all of the open slow-moving type, and so 
require a larger amount of attendance than would the same size 
units, if enclosed and provided with automatic lubrication, 
such as have been largely adopted in this country. A system 
of mechanical oil supply to these large open engines has been 
adopted ; but if the enclosed tvpe were made as strong in 
proportion and as reliable in operation as the large open type, 
there is no doubt that increased economy in labour would 
obtained, and doubtle:s English manufacturers will awaken to 
this fact in a short time, Due to the heavy strains encountered in 
direct-current traction work, American steam unita have ually 
grown to huge proportions of the strain bearing part, the shaft, and 
even though the strains probable in alternate current work will be 
very much less, the eame proportioned engines are being installed in 
the three-phase plants. Owing to the adoption of large steam 
units the question of provision of adequate boiler power in a 
reasonable amount of floor space to correspond with the engine floor 
space has been met by the adoption of two or more boiler floors 
one above the other, eurmounted by huge coal bunkers at the top, 
and exemplify the trust placed by American engineers in steel-framed 
buildin 

The оа of control of Ње large amount of electric power 
generated by the large units is now being taken into adequate con- 
sideration ; upto the present switchboards have always been strongly 
suggestive of the instrument making days, but in the new power 
station of the Metropolitan Traction Co. the switches are built on 
engineering lines of generous proportione, and are worked by 
pneumatic power and controlled electrically. Three large galleries 
at one end of the engine house are given up entirely to the switches, 
each in a brick cell of its own, while the actual controlling boards 
take up very little space. i 

Underground open conduits seem to work very tuccessfully, but 
have only been introduced in two cities, New York, and Washing- 
ton, in both of which towns no sanction for overhead wires could be 
obtained, and the companies had to face the heavy costs of under- 
ground conduit construction. In both towns the companies were 
greatly assisted in the expense by having to convert a large extent 
of cable traction into underground conduit, a change that is and has 
been carried out without much interruption of the service. Two 
conductors are always used and means provided for changing these 
conductors on to either positive or negative bars so as to enable 
traffic to be kept running, even with one conductor grounded in any 
or every section. 

Transformers are mostly of the air-blast cooled type, and have the 
low-tension side directly connected, without switches, to their 
rotarys. These latter apparently work very well, and do not give 
any trouble with overloading, providing no over-compounding is 
attempted. Compounding for a level voltage is provided for by the 
introduction of self-indication in the high-tension feeders and a series 
winding on the direct current of the rotary. Return - current 
automatic cut-outs on the high-tension feeders have been installed 
at sub-stations, but up to the present do not seem to be very reliable 
in their working. 

In no case, so far as I am aware, are return current boosters used, 
the current having always to find its way back to the station by the 
rails and supplementary cables, so that even with good bonding the 
maximum fall of voltage from one end of a line to the station is 
sometimes very great. There is no limit fixed by law, and the onl 
limit the companies recognise is an economic one when too mu 
pressure is lost in the return circuit. A good deal of electric welding 
and cast welding of the rail joints has been done, and the last is 
looked upon, I think, with more favour; no bonds are used with 
this method of jointing, but if used in this country, with the Board 
of Trade limiting the total fall of potential to 7 volts, bonds would 
certainly have to be provided. 

Overhead work in America does not compare at all with what is 
put up in this country, either as to strength or neatness, but in many 
other traction matters we have something to learn from our American 
cousins, especially from the way they have realised the great part 
electric traction plays in making adequate provision for the popula- 
tion of large cities, enabling poor people to live at a greater distance 
from their work and in better surroundings than is otherwise the 
case. In conclusion, I would like to express my thanks for the kind 
hospitality dealt out to me by all the engineers I met during my 
visit. 


DISCUSSION, 

Mr. C. H. WORDINGHAM (Manchester) noted that one of the principal 
features of the author's Paper was the advocacy of large schemes, and his 
conviction that in time the whole of the supply iu a district will be in the 
hands of one authority for supplying light and power to large towns. 
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This was very reassuring to him (Mr. Wordingham) as it was what he had 
advocated fer Manchester. He would like to have Mr. Rossignol's opinion. 
as to the use of motor generators and rotary converters for all the purposes 
to which these will be put. He would also be glad to hear his opinion as 
the relative advantages of the two and three-phase systems of distribution. 
He would like also to know more about the fuses mentioned—as to how 
they were arranged, the space occupied, &c. He referred to putting ways 
beneath the tramways into which cables could be drawn afterwards, He 
did not know whether there was any difference in Ainerica from here, but 
he had come to the conclusion that the surest way to ruin a cable was to 
pull it into a pipe. He thought all drawing-in systems would have to be 
given up as they were fatal to the cable. 

Mr. S. Z. de FERRANTI (Hollinwood) said the Paper was one which he 
found exceedingly interesting. He had not had the advantage of going 
over to the States but he had many friends there. The special station 
called attention to in the Paper was that of the Metropolitan Company of 
New York, it was certainly a most magnificent station and everything was 
carried out on a large scale. So far as one could judge from reading the 
descriptions everything had been thoroughly provided and put into the 
best possible form for achieving the result they desired to obtain. There 
was one thing about the ewitch gear which the author had not mentioned. 
To show that they did not place too much reliance upon the gear he might 
say that all the important switches were placed two in series ; there were 
two seta of switch gear separately controlled and connected with the 
generators. With regard to large schemes for supplying electricity they 
would be aware that no one had advocated this more than he had : it had 
been one of his pet ideas all along. The difficulty was that they involved 
such a large amount of transformation and controlling apparatus. The 
capital expenditure did not go down in these big schemes as one would like 
to see it. He had been conversing with Mr. Short, who had been the chief 
engineer of the Walker Company in America, and he informed him that 
they got the option of 4 number of sites in New York City for generating 
stations. They went iuto the matter at great length and he (Mr. Short) 
assured him that to have several stations came out at a less price as 
capital expenditure, and as regards runniug, than this great station which 
has been erected by this company in America, There was a point of par- 
ticular intereet in the Paper upon generating machinery. The author states 
that they use the open type engines and build them in good style, but these 
take more attention than the enclosed engines commonly in use in this 
country. The suggestion given was a one, viz., to combine the advan- 
tages of the large open type engine with what they knew of the enclosel 
engines here. 1f they could only get plant which had both these advantages 
he was sure they would be able to go one ahead of America, 

COUNCILLOR BERT (Glasgow) had a little 5 some years а 
in the States; they were then in favour of the cable system. He thought 
the Americans had great advantages ; they started out with a clear field 
and had not any prejudices. 

Mr. E. TREMLETT CARTER was reminded of a tour he made in the 
United States some time ago. When at Washington he saw there the cou- 
duit system, and he thought it worked excellently, his impression at the time 
being that as soon as the conduit system was a little more developed in the 
mechanical part of the construction it would be a good system for our own 
cities. He considered it was a great pity that our large cities would not 
expend a little more capital and use the oonduit system. Since that time 
the conduit system had been greatly improved and was extensively used iu 
New York ; in fact, it was so perfect now that it might be used with advan- 
tage in congested streeta working the trolley system for outlying districts 
It was surprising to see in America how large stations kept an even load ; 
being very different from the experience over here, where you can tell often 
when a car is going up a hill. As to instruments, it was common to 
see an automatic cutout propped up with logs. . 

Mr. A. G. COOPER (Colue) considered that the samples of American 
engines he had seen in this country did not come up to those manufactured 
over here. Не found in one of the large stations in this country the governor 
was run by a small belt, and he thought the English makers could give the 
Americans & point there. А 

Мг. Ј. К. BRYDGES (Eastbourne) stated that he had lived eight years in 
America and had had something to do with railway practice. The over- 
head work in America was very poor compared with the work in thia 
country. Many of these overhead tramways were erected with a view of 
helping the surrounding country. 

Mr. A. E. LE ROSSIGNOL (Newcastle-upon-Tyne’, in his reply, stated 
that it was really astounding to see how the small amount of capi 
expended in running these tramwaye developed the surrounding country 
and made it practically a part of the town. If only some alteration could 
be made.on this side to get over the difficulties caused by different districts 
belonging to different local authorities so that one company or one corpora- 
tion might own the tram ways and run them into the country districts, then 
the working classes would be able to live in more salubrious surroundings 
than at present. He did not think any town would benefit more than 
Glasgow in this respect when their tramways reached all the districts 
around, as the population was very dense iu the central portion of the city. 
With reference to rotary converters, what he saw in New York and Niagara 
the chief towns where these were employed, were working satisfactory. 
There seemed very little difficulty providing they were large enough and 
the fluctuatious were not very great. He said it was quite true that the 
Metropolitan Compauy of New York had two switches in series on the large 
generatora, but even assuming they were rather expensive he did not think 
they were out of proportion to what, were used here with smaller units and 
a larger number of switches. The trouble iu America was to find suitable 
sites at а reusonable price for erecting works. It was possible to 
tind one or two sites where you could put down a large three-phase 
generating station, but you could not as a rule find half a dozen sites 
where you could put down large stations with the advantages of condensing 
water, &c, 
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А MODIFICATION OF MANCE’S METHOD OF 
DETERMINING BATTERY RESISTANCE.* 


BY LOUIS W. AUSTIN. 


One of the most elegant methods of determining the resistance of 
a battery cell is undoubtedly the Wheatsone's bridge method of 
Mance. As ordinarily used, however, it labours under certain dis- 
advantages. Leaving out of account the annoyance of adjusting the 
galvanometer-zero by means of the control magnet, the main 
difficulty in the use of the method lies in the fact that at each 
observation the battery circuit must be kept closed long enough for 
the galvanometer to come to rest, which in the case of open circuit 
batteries gives aniple time for the errors due to polarisation to appear 
unless large resistances are inserted in the bridge. thus reducing the 
sensibility of the method and rendering impossible the use of 
the convenient slide-wire bridge for such cells, The placing of a 
condenser in series with the galvanometer as suggested by Prof. 
Lodge does away with the first and smaller difficulty, but does not 
help the second. The substitution of a low-resistance telephone in 
place of the galvanometer very largely obviates both. It possesses 
the advantages that it responds only to the changes of the current, 
and is always ready for an obeervation ; hence no delay is necessary 
after the battery circuit is closed. 

To carry out this modified method the slide-wire prose is 
connected as in the ordinary Mance’s method, the telephone being 
connected to the ends of the bridge, and an empty wire across 
from the point between the two resistances to the bridge wire. No 
sliding contact piece is used, but contact is made by touching 
the slide-wire with the empty wire with a stroking touch— 
a fine wire Gives the best sound. A key is placed in circuit with 
thecell, which is closed only at the instant that the connection on 
the bridge wire is closed. The sharp click of the closing of the key 
differs eo much from the rustling noise of the other contact that there 
is no trouble in distinguishing the one from the other. The closing 
of the battery circuit in a series of almost instantaneous contacts 
gives little chance for polarisation, and the resistances of even the 
most rapidly polarising cells in common use may be found with a 
considerable degree of accuracy. For approximate determinations 
the method is very rapid, the resistance being obtained with an 
accuracy within a few per cent. almost instantly, and with a little 
care the determinations can be made practically as exact and 
satisfactory as with the more complicated Kohlrausch alternating- 
current method. 


INDIAN COIL. 


A noteworthy discovery of coal on the property of the Bengal 
Coal and. Iron Co. was announced lately. Other finds have 
since been reported from various parts of India, the most important 
being that referred to at the recent annual meeting of the Nerbudda 
Coal and Iron Co. It is estimated that this particular deposit 
contains 10,000,000 tons of good quality fuel—not a prodigious 
quantity certainly, but still sufficient to represent a respectable 
accession to the reserves of the company. These discoveries of coal 
in various districts of India are of interest to the United Kingdom 
in two or three ways They must help to solve the whole question 
of India’s ability to cultivate a large iron manufacturing industry. 
One of the principal deterrents hitherto to any considerable develop- 
ment in this direction has been the lack of suitable coal in quan- 
tities large enough to ensure a continuity of supplies We do not 
know much that is scientifically definite on the subject of the recent 
discoveries, and it is quite possible that they may be no better 
adapted than the bulk of that already produced for the purposes of 
iron manufacture. On the other bind. finds are so numerous, and 
are being made in eo many widely-scattered districts of the Empire, 
that there is every likelihood before long of someone unearthing big 
deposits of good cokeable coal. In the meantime, it is to be noted 
that the Nerbudda Company expects great profit from its new seam, 
for it is to be well understood not that fuel of the right sort 
is not obtained in India, but only that at present there is no great 
quantity of it available; and the Indian iron industry could not possibly 
make strides even in the Indian markets if it had a mind to depend 
upon the United Kingdom for the necessary coal. The increase of 
production in the dependency is in another way of very direct 
interest to us at home, for it implies a decrcase in the imports of 
steam coal for railway and factory consumption. Every ton mined 
is used up, and were double the quantity obtainable there would be 
little difficulty in disposing of it. For though in steaming qualities 
Indian coal is poor enough, as compared with that of South Wales, 
it is possible by the adaptation of furnace bars to use it with good 
results, and allowing for its initial inferiority, there is a great saving 
in fuel bills by its employment. The reason for this is quite clear. 
The chief colliery districts are not very remote from the centres of 
industrial consumption, especially Caleutta ; they are in communi- 

* From the Physical Review, f From the Mining Journal, 
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cation with railways, and what may not be used by the railways ia 
snapped up eagerly by the mille. It is the misfortune of not а few 
localities where coal occurs in great profusion that they have not 
yet been brought within the network of railway lines that is gradu- 
ally spreading over the whole of India. The remedying of this 
defect is a matter for the future, near in some cases, and rather 
remote, we are afraid, in some others. But we have much hope that 
private capital will, on the proper establishment of a gold currency 
in the country, be induced to supplement the official endeavours. 
The Government, however, might do something towards aiding the 
development of the mineral resources, and especially the carboniferous 
resources of the country. | 

The present output is in excess of 5,000,000 tons per annum, as 
compared with 3,537,000 tons in 1895, and less than 9,000,000 tons 
in 1889. The improvement in the decade is respectable, and would 
have been greater had the facilities been better. It is only in Bengal 
that these facilities are at all fair, and this accounts for the fact that 
that province takes credit at present for about three-fourths of the 
total for the whole country. Next in importance to it, but a long 
way behind, comes the Nizam's Territory, which boasts the Singareni 
Colliery, on the Yellandu field, where coal is estimated to be so 
plentiful as to be capable of supplying the needs of all the railways 
of India for the next 100 yeare. Assam, the Central Provinces, 
Punjaub, Central India, Burmah, Baluchistan, and other parts 
contribute to the annual output in fair proportion, and are each and 
all capable of much better things if only the disabilities were 
removed and communication given between the mines and tha 
consuming centres, At present, and because the means of communi- 
cation are imperfect, some districts are dependent almost entirely 
upon the requirements of the oue particular railway which taps 
them. Thus, the Shahrigh, Khost, Dandot, and Bhaghanwala 
collieries are worked in connection with the North-Western State 
Railway. It would be possible, we know, to make too much of the 
country’s future ia this matter of coal, especially as the limitations 
on the basis of discoveries to date are quite clear. But that there is 
considerable room for the growth of a great home trade will probably 
be allowed without much dissent. 


CORRESPONDENCE. 


ELECTRIC POWER SCHEMES. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sır: I have to thank you for taking up the consideration 
of the points raised in my letter to the Glasgow Herald of 
August llth. The question is one of supreme importance to 
electrical manufacturers in this country, because the financial 
success or failure of electric transmission schemes very mato- 
rially affects the prosperity of the industry. My object in 
opening & discussion on the question is to direct attention аз 
strongly as N to the importance of the element of incre- 
ment in value of land to promoters of power transmission 
schemes. It is exceedingly difficult to distinguish between 
cause and effect in all such questions, and I do not hope to 
solve a problem which has һа ед the ingenuity of professional 
political economists. 

It is easy, as you вау, to too markedly point this moral, but 
I think you will agree that the success of an electric trans- 
mission scheme is likely to be much greater if the promoters 
of the scheme can reap the fruit of their enterprise in tho 
direction I have mentioned, and also that without the benefit 
of the return from the land which has improved in value by 
the transmission scheme, the enterprise has a comparatively 
small margin of possible profit. 

In the present state of the industry it is to be feared that 
the public are not competent to differentiate between trans- 
mission schemes, and it is therefore important that the 
technical and other press should do it for them. 

Iam unable to adduce direct proof that the transmission 
schemes which have been carried out in America and else- 
where depend for their success on the increased capital value of 
the land, but so far as one can judge from a knowledge of the 
original capital cost of the land required for the station, the 
cost of construction and of plant, the annual income earned 
by these stations leaves an exceedingly small margin for 
working expenses and profit. Direct information of a quali- 
tative character is easily obtainable and indicates that the 
most successful schemes have been in the hands of people 
who have attacked the question fsom a larger standpoint Шал 
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simply the sale of electric energy. It may possibly be useful 
to adduce an example on a small scale. 

My company purchased & piece of ground in Glasgow on 
which an industry now defunct had been carried on. I do 
not know what is the increment in value of this land due to 
the establishment of the company's works upon it, but I do 
know that certain large buildings which it had been found 
impossible to let, and which were standing empty and in- 
operative, have been filled with workers by the introduction 
of electric power supply to tenants at a price of 14. per unit, 
which I do not think, on the scale on which it is supplied, 
would give anything like an adequate return for the capital 
required for its production. On the other hand, the rents of 
these premises are such as to afford a very handaome profit 
to the company on the whole transaction. 

This concrete example on a small scale will better illustrate 
my argument than any amount of abstract reasoning. As an 
electrical supply the enterprise is hopelessly unprofitable. 
As a land and property speculation it pays well. That, I 
believe, is the condition of affairs at Niagara. He would be 
& bold man who alleged that the supply of electricity from 
Niagara to Buffalo could be carried out at remunerative prices 
were it the prime feature of the scheme, and not an incidental 
means of utilising a large available power at probably a very 
small profit.—Yours, &c., Henry А. Mavor. 

Glasgow, Aug. 22. 


— 


LEGAL INTELLIGENCE. 


— — 


Electrolytic Plating Apparatus Co. v. Evans & Son. 


At the Birmingham Aesizes last week the Electrolytic Plating Apparatus 
Co, of Birmingham and Walsall, sought to restrain defendants, Messra. 
Thomas Evans & Son, Walsall, from infringing Letters Patent No. 5,274 of 
1806, granted to Mesars. A. S., T. A., R. J., and S. Smith, and T, Deakin, and 
assigned to plaintifs. The invention was an improved apparatus for the 
electro-deposition of metals, and had special application to the electro- 
plating of small articles, Not only was the deposition of the coating of 
metal—silver or nickel—obtained, but at the same time the deposition was 
burnished so that when the articles left the apparatus they were in a 
finished state. It was explained that each article muet be brought into 
effective contact with the negative pole of the battery. This apparatus 
dispensed with the necessity of separately connecting or se tely wiring 
each article, which involved a considerable amount of labour, and 
also simultaneously burnished the articles as they were p'ated. The 
plaintiffs alleged that defendants had manufactured and used ап apparatus 
made in accordance with the description in plaintiffs specification. 
Defendants denied infringement, and pleaded that the patent was invalid. 

Mr. COLEFAX, for plaintiffs, said the idea of their invention was old, 
but the apparatus itself was an absolutely novel invention. 

Mr. JAMES SWINBURNE, for plaintiff, said the only difference 
between plaintiffs’ and defendants’ apparatus was that in defendants’ 
machine the tank revolved. That modification—as witness described it — 
of plaintiffs’ apparatus was a disadvantage in his opinion. 

Mr. HUGO YOUNG contended, on behalf of defendants, that if plain- 
tiffs’ claim were taken in the wide sense it included Zingzam’s patent, and 
made their patent bad. Taken in the narrow sense, giving plaintiffs 
merely their own modification — the partieular mode of contact they had 
adopted — then defendants had nct infringed. Defendants were entitled to 
their modifications of the original idea, though plaintiffs might have been 
first to push their goods on the market. 

Mr. DUGALD CLARK said plaintiffs’ invention contemplated a fixed tank. 

Mr. JUSTICE WILLS, in giving judgment, said he had come to the 
conclusion that judgment must be given for plaintiffs. It appeared to him 
that the claim was nothing like so wide a one as had been contended by 
defendants, and that the patentee must be given the benefit as well as be 
subject to the disadvantage of the common knowledge which existed at 
the time he gave the specification. To his mind, anybody who had seen the 
Zingzam patent (which had been cited as an anticipation) would have any- 
thing else suggested to him rather than what had been adopted by plain- 
tiff. Therefore he did not think there had been any anticipation. Other 
inventions of this kind had led to no success, whereas plaintiffs modifica- 
tion at once gave them success. 

Judgment for plaintiffs and an injunction was granted, but, on defendants’ 
application, exccution was stayed. 


BOOKS RECEIVED. 


Coples of any of the undermentioned works can be had from The Electrician Offic e 
post free, on receipt of pablished price.) 

“ Ап Epitome of the Law and Practice connected with Patents for 
Inventions,” by J. and J. H. Johnson. Third edition. (London : 
Longmans, Green & Co.) 2s, 6d. 

“Electric Generators,” by Н. F. Parshall and H. M. Hobart, 
(London: Oftice of Engineering) LI. 118. 6d, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


ope 


Aberdeen.—The accounts of the Tramways department for th: 
past year have been issued. The average revenue per car mile of 
the electric lines was 10:561. and of the horse lines 11064. Over 
the electric section a greater number of car miles were run than 
on the horse lines, thus providing greater travelling facilities The 
working expenses were 8:31d. for horse traction and only 6:39d. for 
electric traction, so that the actual profit on the latter is 417d, 
against 2°75d. on the former. 


Alfreton.— A curious state of affairs exists here іп regard to 
public lighting. A dispute has arisen between the Council and the 
local gas company аз to the price of gas for street lighting with the 
result that the town is in darkness at night. A town’s meeting ha: 
been called by tradesmen to compel the Council to agree to the com- 
pany’s terms, but a resolution endorsing the action of the Council 
was carried by an overwhelming majority. As electricity works are 
being erected, it is probable the inconvenience arising from the gis 
company’s action will be soon overcome. 


Asylum Lighting.—The Lancashire Asylums Board are to borrow 
£5,500 to defray the cost of the electric lighing of the new infirmuy. 
buildings at Prestwich. : 

Bath.—Owing to the increased price of coal the charge for electric 
current for both public and priva'e lighting has been inereased a 
halfpenny per unit, making it 64d. and 5d. for private lighting 
and 34. for power. Various extensions of the mains were authorised 
by the Electric Light committee on Wednesday. At the same time 
the city electrical engineer (Mr. G. F. Metzger) reported that the 
demand for electric current continued to increase—in fact, the 
electricity department had never been so busy in making connection*. 


Beverley (Yorks.). — The Council have resolved to obtain electric 
lighting powers. 

Brisbane.—The Council received various offers for the electric 
lighting concession, some particulars of which were given in out 
issue of 3rd inst, but after several discussione, it has confessed its 
inability to decide upon the relative advantages of municipal elec- 
tricity supply and works owned by a company, and a poli of 
ratepayers 1s to be taken to decide this matter. 


Bury St. Edmunds.—Electric current was supplied to private 
consumers for the first time on Tuesday evening last. 


Cassier's в. – The September issue includes the сы 
articles: Electricity ia Large Cities, Тһе World's Coal,” an 
“Gas Engines.” 

Congo Free State.— The construction of a telegraph line from 
the West to the East of the Conzo State has been decreed, The total 
length of the line will be 3,750 miles, 775 miles of which is already 
constructed. The line will ultimately pass through Boma, Leopold- 
ville, Coquilhatville, Stanleyville, Nyangwé, Katambaré and M'‘Tos. 


Consett.—A special meeting of the Council was held last week t> 
consider an application of the Northern Counties Electrical Supply 
Co. for sanction to a provisional order. Messrs. C. W. Fairweather 
and J. Pattinson, on behalf of the company, offered to give the 
Council the right to purchase the undertaking at 10 years at a figure 
to be determined by the Board of Trade. Electric current would b: 
supplied at 7d. per unit to private consumers, and 44d. for public 
lighting, the supply for street lighting to be ready by the season of 
1902. After discussion, the Gas committee were instructed to make 
further inquiries and report. 


Orieff.— The proposed application of a company for a provisional 
iid is to be opposed, and the Council will themselves apply for an 
order. 

Darlington.—The town clerk (Mr. Н. С. Steavenson) has drawa 
up a scheme for wiring premises on the hire-purchase system. 
The wiring is to be carried on under the superintendence of the 
borough electrical engineer. To cover the cost of superin- 
tendence and drawing up a specification a charge of £1 will 
be made where the cost of wiring (including fittings) does 
not exceed £10, and for every additional £10, 104 further 
will be charged on this account. Oa completion of the work 
the consumer will pay to the Corporation 10 per cent. of the total 
cost of the installation, including the fees referred to. The balan:e 
is to be paid іп 20 equal quarterly instalment:, with interest a' 
4 per cent on the amount remaining unpaid, the Corporation 
making no profit on the work. The approximate cost of an instal- 
lation of 25 16 c.p. lamps, to be repaid in 20 equal quarterly 
payments, with interest at 4 per cent. on the balance, been 
estimated as follows: Average cost £20, specification £1, deduct 
10 per cent. paid on completion of installation, £2. 2a, leaving 
£18. 83, due. The first quarterly payment besides the £2. 2+. 
would be £1. 9з, 8d. At the beginning of the second year it would 
be £1. la, 11d., third year £1. 1s. 2d., fourth £1. Oa 6d., and fifth 
19s, 5d., the last payment being at the end of the fifth year, - 
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Devonport. —A lengthy report on public lighting has been pre- 
pared by the Lighting sub-committee, in which the Council are 
recommended to adopt electtic lighting for the thoroughfares where 
electric lighting mains are about to be laid. It is suggested that in 
seven streets 41 500-c.p. ares should be erected, to be used till mid- 
night, when 82 16 cp. incandescents would be substituted. By 
adopting the scheme the report states that at least 46 of the existin 
gas lamps would be displaced and the additional annual cost woul 
be £710. 13&, making the total cost of public lighting for the year 
£3,068. The total illuminating power of the public lamps would be 
42,400 c.p, against 13,000 с.р. at present, so that for a further 
expenditure of about £436 per annuin the increased illumination 
would be over 29,000 candles, or 223 per cent. 


Dublin.—At a special meeting of the Corporation on Monday the 
tenders for the supply of electricity саты plant for the new 
Pigeon House works (set out in our last issue) were accepted. At 
the outset communications from the Dublin United Tramways Co. 
and the Dublin Electric Lighting Syndicate were read. The former 
company offered to supply electricity in bulk, energy to be delivered 
to the Corporation mains at the company's Ringsend generating 
station within the city boundary. If the consumption did not 
exceed 1,000,000 units per annum the price would be 2]d. per unit, 
not exceeding 2,000,000, 2d., and exceeding 2,000,000, 124. This, 
it was pointed out, would leave the Corporation complete control 
over the distribution of electric energy, and that would save them 
an expenditure on the generating station at the Pigeon House 
Fort, estimated by Mr. Hammond at £96,000, as well as the cost of 
mains from the Pigeon House to Ringsend, entailing a charge for 
interest and sinking funi of some £5,000 a year.from the start. 
Alternatively the company offered to take over the assets, liabilities, 
and obligations of the Corporation lighting department, including 
the repayment of the Corporation loan, with interest. The company 
would t en supply current at prices calculated not to exceed iu any 
year an av of 44d. per unit for the first million units; 4d. for 
the second million, and 3d. for all in excess, all current for public 
lighting to be supplied at 244. per unit. Should the average prices 
in any year prove on adjustment to exceed the foregoing rates all 
surplus receipts would be handed over to the Corporation. Should 
the ave prove to be less than the specified rate, the company 
would make no claim for the deficiency. This proposal would save 
all capital outlay by the Corporation (estimated by Mr. Hammond at 
£254,000 to commence with) and would relieve the Corporation from 
the repayment of the loan for the existing lighting installation, 
amounting to over £80,000. The company would provide for taking 
over the employés on the staff of the Corporation, and, if desired, all 
street openings could be executed by the Corporation at the expense 
of the company. 'The communication of the Dublin Electric Lighting 
Syndicate stated that they would be prepared in three weeks to 
submit an offer to the Corporation which would include the 
following proposals :—The division with the Corporation of all 
profits after 5 per cent. dividend to the shareholders. The right to 
the Corporation to appoint two directors on their board. A right 
to purius. at the end of 20 years. A sliding scale for private 
lighting based on the average consumption. A right to the 
Corporation to open the streets at charges to be fixed by the borough 
engineer. The syndicate would also take over the existing staff and 
liabilities of the Corporation under their original order. 

The Lorp Mayor (Sir T. Pile, Bart.), in moving the adoption of the 
report recommending the acceptance of the tenders, gave a r-sumé of the 
history of the Dublin electri: lighting. He made no apology for having 
written to these competing companies asking them to make at once what- 
ever specific offer they had to make. What was the position of this 
question? In 1895 the question of the purchase of the Pigeon House was 
raised, and one of the strongest arguments in favour of getting it put 
forward by Mr. Harty, their city eogineer, was that it would be a most 
valuable site for electric generating purposes. That report was unani- 
mously adopted by the Council. On July 9, 1896, the borough engineer 
pressed on the Electric Lighting committee the urgent necessity there 
was that provision should be made for the extension of the electric 
lighting of the city, and on Dec. 2, 1897, the committee adopted, urged, 
and recommended the proposed erection of the Pigeon House Fort. 
The Council unanimously adopted the proposal. On Nov. 25, 1897, Prof. 
A. B. W. Kennedy was appointed their consulting engineer, and on 
Feb. 18, 1898, he reported that electric lighting from the Pigeon House 
could be successfully carried out. Sortly after that Prof. Kennedy 
reluctantly withdrew his connection with Dublin, and Mr. Robert 
Hammond was appointed in his stead. On Dec. 28, 1899, his scheme in 
all its details came before them and was adopted. Since that da‘e they 
had had two of the most exhaustive and searching inquiries by the 
opponents of this scheme of Mr. Hammond—the Local Government Board 
inquiry and the Electric Lighting Bill of the Tramway Company promoted 
in Parliament. In the former case their scheme was declared to bea 
good one, and in the latter case they succeeded in doing what was prac- 
tically an unknown thing in getting Parliament to throw out the bill after 
it had been approved Dy the Parliamentary Committee to whom its con- 
sideration was entrusted and had passed the report stage. Now, as to their 
proposed scheme, Their proposal was to supply electricity in three mains 
at 5,000 volts from the Pigeon House to Fleet-street station, and from 
thence direct to the 19 sub-stations over the city. He emphasised the 
fhree mains with three cables, because it had been contended lately, 


especially by their opponents, that they would be relying on one single 
main, which, if it gave cut, would mean that Dublin would be in dark- 
ness, They were going to use two out of the three mains, and the other 
would be a stand-by ; so they might leave out of consideration all likeli- 
hood of a breakdown. Не would now deal with the offer of the Tramway 
Company, which was the only tangible offer before them. The com- 
mittee's report they were now discussing meant the acceptance of tendera 
for engines, generators, boilers, and fuel economisers at a cost of £46,000, 
which was £5,000 less than Mr. Hainmond's estimate. The practical question 
at the present point was really whether the Tramway Company were prepared 
to supply electric current for the lighting of the city at a cheaper rate 
than the Corporation could manufacture it. The original offer of the 
company was to supply current at 6d. and 4d. per unit for public and 
private lighting respectively, reducible at the expiration of two years to 
54. and 54. That offer was made 18 months ago, and if they bad accepted it 
they would have levied on the citizens a charge of nearly £40,000 a year. 
A second offer was sprung on the Council just as they were about to apply 
for a loan to carry out their own work, and now they had sprung a third 
offer just as they were about to accept tenders. It was not necessary to 
differentiate between the Tramway Company and the electrical syndicate, 
because the syndicate was made up by Tramway Company money aud 
directors. They had forced the Council to an expenditure of, roughly, 
£5,000, and now asked the Council to consider a new offer. By the 
company's bill, rejected after a struggle by Parliament, and which was the 
moet immoral and audacious proposal ever brought before Parliament, it 
was sought to fasten on the citizens a lighting charge of 6d. per unit. Bu 
the Tramway Company now offered to supply electricity at 2}d..2d.,and 114° 
The Corporation proposal was to supply the consumer for 14d. To the 
Tramway Company's charge of lid, delivered at Ringsend, they had to 
add 10 per cent. of wastage from Ringsend to Fleet-street, and wages and 
salaries (put down at £2,700), so that the offer of the Tramway Company 
would mean a cost of 24d. per unit to do the same service as the Corpo- 
ration proposed to do for làd. The capital required would be very little 
reduced by accepting the Tramway Company's offer in bulk. The Tram- 
way Company offered this at low tension at 500 volts at Ringsend. Their 
proposed system was the high-tension system ; but if they put in low- 
tension mains to carry the electricity delivered at Ringsend it would cost 
£189,000. Add to that public lighting, £40,000, and meters and house 
connections, £15,000, and they got a total of £244,500. Now, on the other 
hand, the Corporation capital expenditure was £103,000 for mains ; public 
lighting, £40,000 ; generating station, £96,000 ; and meter and house 
connections, £15,000 ; or, in fact, £254,000 of capital, as against the Tram- 
way offer, which would involve a capital cost of £244,000. Adding a pro- 
vision for interest and sinking fund, electricity delivered by the Tramway 
Company would cost 4'12d. рег unit. If, on the other haud, the Corpora- 
tion did it they found it would cost 3°37d. The company made an alter- 
native offer; they said if they were given all the electric lighting of the 
city they would pay the loans due on their stations, take up all responsi- : 
bility, and supply electricity at 44d. per unit for the first million, 4d. for 
the second, and at 3d. for any further supply, and to give public lighting at 
244. The average worked out at 3:96d. per unit, while the Corporation 
scheme worked out at 5424. The Corporation would have to pay the 
Tramway Company £39,133 in perpetuity. All he had to say was, 
even if their electric lighting did cost more than the Tramway 
Company's—whbhich he utterly disputed —the difference was this, that 
at the end of 25 years they would get their property into their 
own hands, and could reduce th» price to consumers to 2d. a unit. 
There was an idea in the mind of some of the members that their own 
officials did not quite approve of the Corporation electricity scheme. Mr. 
Ruddle had some doubt about the scheme, but he said, with Mr. Ruddle's 
authority, that he was absolutely impressed with the magnificence of the’ 
scheme, and believed that it was the best that could be adopted for the 
city. He (the Lord Mayor) appealed to them to have confidence in them- 
selves, and to believe they were capable of carrying out this great work. 
They talked of Home Rule, but if they were not capable of carrying out а 
234. job like this, they were not capable of governing Ireland. 

Mr. Jongs seconded the resolution, and said they had only to consider 
the tenders; that until the division list was issued he would not believe 
that there were enough men among their 60 members to write themselves 
down incompetent to carry out this work, which the Local Government. 
Board had given them the money to carry out, and Parliament hdd given 
them the right and privilege to carry out. 

Mr. HARRINGTON, M.P., said he would not follow the Lord Mayor into 
the question of the eviden:e of experts, who were not, after all, indepen- 
dent men. No doubt Prof. Kennedy said the site of the Pigeon House could Бе 
worked successfully, but he did not say at what price. What they had to 
consider was the cheapest, and best system, aud they were not bound, for 
any question of sentiment, to expend one penny beyond that. In face 
of the future expenditure which the city had to face, it seemed to him that 
the proposal of the Tramway Company was infinitely cheaper than that of 
their own experts. Why should they ask for tenders for new machinery 
when not & brick had been laid of the structure in which it was proposed 
to place it? Unless some better reasons were given why the whole of the 
tenders were not laid before the Council together he held they should not 
adopt this report. He was not in favour of giving away the public rights 
of the city, but if they could get, electric light cheaper, without imposing 
an enormous burden on the rates, he said the practical thing for the 
Corporation was to get it, and if a profit could be made out of it to 
endeavour to make it for the benefit of the citizens. He would move 
аз an amendment—"' That the consideration of the report of the Electric 
Lighting committee recommending the acceptance of tendera for machinery, 
amounting to £46,000 out of an estimated expenditure of £254,000, be 
postponed until tenders for the building and for the remainder of the 
machinery, cables, &c., are obtained, so that the amount of tenders for 
the whole work can be compared with Mr. Hammond's estimate.” 
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Mr. TaLLon seconded. With regard to Mr. Hammond's figures, they 
must remember that when on a former occasion an estimate was made 
from the same source—a comparatively small estimate of £24,000 for & 
small job—it turned out to be erroneous to the extent of £10,000. When 
it came to be an estimate running into £254,000 of public money, he felt 
he must refer to it. 

Mr. Jones said the statement was inaccurate. It was a charge against 
Mr. Hammond which was utterly wrong. 

Mr. TALLON (continuing) said he thought they should be afforded time 
enough to invite and consider tenders from manufacturers in America. 
He was told that machinery of this kind could be manufactured in America 
and delivered here better than it could be made in England. There had 
been such mistakes made in the past that they should be very careful not 
to go rashly into such large expenditure. 

Mr. BRADY said they must remember that they would become imme- 
diately responsible for the payment of this large sum of £46,000, the 
amount of the tenders they were now asked to accept. The loan they were 
told they had obtained sanction to borrow had been only provisionally 
granted subject to certain conditions and requirements being carried out 
by the Council. But thoee conditions had not been carried out. The 
plans of the Corporation scheme should be laid on the table. The Local 
Government Board had not had the terms of the conditional sanction 
carried out. They were asked to vote for a transaction which was not yet 
completed —to eanction tenders for machinery without having a place for it. 

Mr. H. BRowN said they were told there would be a saving on these 
tenders of £5,000 on Mr. Hammond's estimate, and perhaps there might 
bea saving on the other tendere. He was in favour of waiting till the 


Local Government Board conditions had been fully complied with and the . 


loan had been obtained. 

Mr. Irwin said if they accepted the tenders they would at once incur a 
liability to Mr. Hammond of £15,000. He asked tnat the contract should 
be produced, and having obtained it, read a clause providing that 
Mr. Hammond should be paid a commission of 5 per cent. on the amount 
of the contracts as carried out by the contractors. In face of the 
tremendous difference of opinion that existed in the city amonget experta, 
he thought it was very desirable and absolutely necessary tbat all the 
tenders should be brought. before the Council at the same time, so that 
they might ascertain whether Mr, Hammond's estimate ef £96,000 would 
not run into double that. amount, end whether they would be able to 
produce the light at a profit. Ж. 

Alderman . IRELAND thought the Corporation should enter into a short 
contract with any company that, could supply electricity cheaply, just as 
they would enter into a contract for coals. 

Mr. BEATTIE asked if there was a wastage of 10 per cent. from Riogsend 

to Dublin, what would the wastage be from the Pigeon House Fort to 
Dublin? Having regard to the Tramway Company's great plant and 
convenience to the city, they should be in a position to generate electric 
current & great deal more cheaply than tbe Corporation could. 
. Ald. Sir RoBERT SEXTON seid that, while in favour of the Corporation of 
Dublin having the power to light the city in their own hands, he thought 
they should endeavour to obtain every possible benefit they could for the 
ratepayere. Не had nothing to do with the Tramway Company, but he 
thought their propoeal should be considered. 

The Lorp Mayor, in closing the debate, said their scheme had been 
approved by the most eminent engineers in England. He went into this 
scheme originally with a view to force the price of gas down in Dublin. 
As to the buildings not being ready for the machinery, the firat thing was to 
get the dimensions of the machinery and then to put in the foundations, 
as it would take longer to complete the boilers and machinery than to 
build the foundations. Under the arrangement with Clontarf they were 
bound to supply it with electric current in three or four yeara. If the 
tenders now submitted were approved they would have machinery capable 
of supplying the whole municipal area. 

A division was then taken, with the result that 14 voted for the amend- 
ment and 38 against, and the Committee's report was then carried by the 
same number (38 to 14). 

Dumfries. —The Council have received several offers for a transfer 
of their provisional order, but the following terms, offered by one 
company, seems likely to form the basis of an agreement. All 
electric current required for public lighting to be supplied to the 
Council at 7d. per unit for the first hour, and 2d. after, which, for 
all-night street lighting would work out at 24d. per unit. The 
charge to private consumers must not exceed "d. per unit for the 
first hour and 4d. after. The Council would also have the option of 
purchasing the undertaking within twelve months after the expiration 
of 10 years. 


Electric Tramways and Workmen's Tickets.—It is stated that 
parliamentary agents, who are about to enter upon prelimi 
work in connection with next year’s private bills, have been notified 
that the revised clause securing better accommodation for workmen, 
which was inserted in the London United Tramways Bill at the 
instance of Mr. Lough last session, will be insisted upon in all future 
measures authorising the construction of tramways. This clause and 
the old model clause which it is to supersede are—(1) The substitu- 
tion for the fixed minimum of two workmen's cars morning and 
evening of the more elastic requirement “a proper and sufficient 
service”; (2) the alteration of the time limita after which in the 
morning and before which in the evening workmen’s cars will not 
be required to run from 7 a.m. to 8am. and from 6 p.m. to 5 p.m. ; 
(3) the reduction of the minimum fare from ld. to i ; and (4) the 
introduction of new provisions compelling the companies te run 
workmen’s cars between noon and 2 p.m, on Saturdays and making 


the companies liable to a fine of £5 for failure to comply with any 
order under the section. 


Electrical Fire Risk Rules.—We have received from the Royal 
Insurance Co. a copy of a supplement to the rules for electrical 
installations issued by this office in which are described special safe- 
guards to be observed with installations of electric light and power 
plant in factories and works premises, for overhead trolley, telephone 
and other wires, &c. "The supplement is accompanied by a circular 
in which it is stated that “it does not appear to be sufficiently known 
to electrical engineers and to the users of electrical power installa- 
tions that, in certain special risks, motors and other appurtenance: 
must conform to the installation regulations of the associated fire 
offices in order to be allowed without an extra charge It is 
important (continues the circular) to note that the only type of 
motor or dynamo which is allowed free when not aituated in an 
engine room or in its own separate compartment is the fully enclose! 
type. A mere box turned over the motor is not accepted as a 
compartment, which must be of such eize that a man can enter it to 
attend to the machine." 


Fatal Accident.—At an inquest opened at Liverpool last week 
into the death of a labourer named M*Gurn, 22, employed by the 
Liverpool Corporation Tramways, it appeared that during the 
thunderstorm of Aug. З deceased was changing horses in Robson. 
street, when an electric trolley wire fell on his head. He was severely 
injured, and died the same night in Stanley Hospital It was not 
known whether the wire was blown down, or had fallen through 
some defect of construction. The inquest ‘was adjourned to 
23rd inst. It was stated that that was the firat accident of the kind 
that had occurred since the inauguration of electric traction, and the 
coroner thought that fact was sufficient to show that reasonable care 
had been exercised in connection with the construction and fitting 
up of the overhead equipment. А verdict of accidental death was 
returned, no blame attaching to anyone. 

Gloucester.—The electricity undertaking is making excellent 
progress, and considerable extensions of the street arc lighting system 
are contemplated. 


Goole..—* In order to keep out companies," the District Council 
will apply for electric lighting powera. | 


Haiti—The Haitian Government announce that they are about 
to introduce electric lighting into the capital (Port au Prince). This 
Government have alsojdecided to cancel all existing concessions for 
lighting cities of tbe State, paying the holders for their plant and 
other expenditure, in order that the lighting may be under Govern- 
ment control. 


Halifax —Three new electric tramway lines were officially 
inspected by the Board of Trade electrical inspector, Mr. A. P. 
Trotter, on Wednesday. About 15 miles of electric tramway owned 
by the Corporation are now open for traffic. The Booth Town route 
to Queensbury, and the continuation of the Cote Hill branch to 
Hebden Bridge will be the next tramways to be constructed. 


m Tuesday tenders were accepted for the supply of 
additional plant for the electricity works, and it was decided to 
apply for sanction to borrow £7,000 to cover cost. The ‘chairman 
(Ald. Hammersley) pointed out that from January to July the elec- 
tricity department had generated 473,000 units of current, and hal 
sold 311,000 units only. They were exceedingly anxious to fiud out 
where the leakage could be. With regard to domestic ligiting, it 
was found that the consumption in many cases had been so small 
that the moters would not register the current, and that they hoped 
also to remedy shortly. 

Hastings.—An inquiry was held here on Friday into the арр 
cation of the Council to borrow £3,650 for electric lighting extensions. 
Technical particulars were supplied by the borough electrical 
engineer, Mr. Leonard Andrews. There was no opposition. 


Hull.—A special meeting of the Parliamentary committee of the 
Hull and District Chamber of Trades was held last week to discus 
the action of the electricity department of the Corporation in placing 
fuse-boxes in front of business premises. Messrs. Craft & Son com- 
plained that a fuse-box had been erected in front of their premises 
at the corner of Beverley and Fountain-roads at a distance of 5ft. 6in. 
from one of their principal windows. It had proved and was proving 
a great inconvenience to their trade. The attention of the Electric 
Light committee had been drawn to the matter, and the town clerk 
had informed them that they were prepared to remove the bcx w 
another site on condition that the cost of removing it (£10) was pad 
by the firm complaining. The ineeting unanimously resolved that 
the erection of fuse-boxes in front of tradesmen's premises was à 
serious inconvenience, and a deputation was appointed to wait upon 
the committee in regard to the matter. 


Ilford.— The foundation stone of the new electricity station 
building was laid by the chairman of the Council (Councillor H. 
Weeden, J.P.) on Saturday. Current is to be supplied for ed 
and tramways. Councillor Weeden said the main thorougl 
were to be lighted electrically, and the Council were constructing an 
extensive system of electric tramways, which would, he said, be the 
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most modern in existence, The lines would connect all the districts 
of the parish, and would provide ready and cheap means of transit. 
The Council were prepared to supply current at the lowest possible 
price so that it should be to the interest of every householder to 

ve the electric light in his house. Councillor Bailey afterwards 
laid the foundation stone of the chimney shaft. The consultiag 
engineer of the scheme is Mr. W. C. C. Hawtayne. 


Jungfrau Railway.—The Schweizer Handels Zeitung states that 
since last wioter the Jungfrau Railway works have not advanced, 
have, in fact, been entirely suspended for the last few months.. The 

ublished traffic returns are said to ba inaccurate. The project 
the cost of which is heavier than set out in the йш). is in 


danger of being abandoned. | 
Leeds.— The Briggate, Hunslet and Thwaite Gate electric tram- 
way route was opened for traffic on Friday last. 
Light Railways.—The Board of Trade have confirmed the 


Gateshead and District Light Railway Order. 

A comprehensive scheme for the construction of light (electric) 
railways in Surrey is being formulated, which includes а line from 
Chobham to Woking, Send, Ripley and West Horsley, and one from 
Walton-on-Thames to Weybridge and Addlestone. | 


Liverpool —The wholesale fish market is now lighted by 2) аге 
lamps, current being supplied by the Corporation electricity depart- 
ment for the first time on Wednesday. 

Llandudno.—The condenser at the electricity works is to be 
extended at an estimated cost of £1,500. 

Manchester.—The negotiations for the purchase of the National 
Telephone Co.’s business in Manchester having fallen through, the 
A ат Telephone committee have entered into negotiations with 
the Mutual Telephone Co., who offer to provide, under certain 
conditions as to compulsory sale to the Corporation, a telephone 
service for £5 a year to shareholders and £6. 10s. a year to non- 
shareholders. The chairman of the company (Mr. W. Thompson) 
waited on the committee on Wednesday and gave an explanation of 
an agreement entered into by the Mutual оошу with Salford 
Corporation, It is stated that the committee will next consult the 
Salford Corporation, and it is thought possible that eventually 
arrangements will be made which will en&ble the Mutual Company 
to obtain a licence to start a competitive system in the city. In the 
event of the failure of the negotiations the committee will consider 
the question of the establishment of a municipal service. 


Newark.— The Council are considering the question of carrying 
out the terms of their provisional order, and the consulting engineer 
(Mr. C. S, Vesey-Brown) has been instructed to report on the cost, 
&c., of an electric lighting scheme. 


Newcastle-on-Tyne.—The General Purposes sub-committee of 
tlie Council have already purchased 100 cars for the electric tram- 
ways and have decided to purchase 35 more, which will provide 
20 spare cars for special occasions, The time-service of these cara 
has just been revised over all the principal routes, and the number 
of cars considerably increased. 

Notti The Corporation have decided to light the electric 
tramway routes by arc lamps, and Mr. W. J. Furse has secured the 
contract, Arc lights are to be attached to every alternate tramway 


pole. 

Nuneaton.—The Council have considered and approved the 
report of their consulting engineer (Mr. W. C. C. Hawtayne) on the 
present condition of the electricisy works and on the advisability of 
making extensions to the plant and mains. "The report atated that 
the site of the station is good, neni close to the business 
portion of the town, and feeders could be run economically 
to the outlying portion of the district. Mr. Hawtayne pro- 
nounces nst the proposal to change the site of the works, 
and considers that the best. course to be followed would be to 
erect entirely new buildings and to place new machinery in these 
buildings when completed. Of the present plant the steam dynamos 
are pronounced serviceable, but Mr. Hawtayne recommends that new 
boilers be substituted for the old ones, and that the storage batteries 
and such switchboard arrangements as cannot again be made use of 
should be scrapped. A new battery of accumulators will be 
required when the new works come into operation. The кош 
ment of the mains by the resident engineer (Mr. W. J. Proctor), the 
change over from overhead to underground cables, and the change 
in the system of distribution from two to three-wire, are favourably 
commented upon in the report. Mr. Hawtayne recommends the 
Council to erect 16 arc lamps for the eleetric lighting of the market 
place, the displacement of about 27 of the existing posts, and the 
provision of two incandescent lamps of, say, 32 c.p. each, to be 
switched on at midnight when the arcs are extinguished. Mr, Haw- 
tayne's report has been accepted by the Council, and the amount for 
which borrowing powera are to be sought has been increased from 
£8,000 to £10,000. 

Paraguay.—A company entitled the Paraguay Development Co. 
Was 3 formed in Phlladelphia (U. S. A.) to exploit and develop 
“the natural resources of South American countries, and especially 


of the Republic of Paraguay,” including the erection of electricity 
and other lighting plants, the construction of electric tramways, &c. 
It is stated that an American capitalist will shortly go to Paraguay 
to arrange for lighting Asuncion, the capital, and for building 
a trolley tramway line. 


Party Line Telephones.—The following letter from A. R. 
Bennett, general manager of the Glasgow Municipal Telephone 
department, appeared in the Glasgow Herald of 23rd inst. :— 

Referring to tbe deacription of the Party Line telephone apparatus 
which is proposed to be introduced in Glasgow by the National Telephone 
Co., which appeared in your issue of Aug. 21, I think it desirable in the 
public interest to point out that there is really nothing new about 
the system. The Party Call System is as old almost as telephones 
themselves, baving bcen introduced under the name of the Individual 
Call System well back in the eighties. Under that name the National 
Telephone Co. themselves gave it an extensive trial, with results 
that did not justify its continuance. Making a call by lifting off the 
telephone was practised in London in 1880, and has always been a 
diatinguishing feature of the Post Office telephones, which, never- 
theless, have never enjoyed much public favour. Making signals by 
incandescent lamps is not a novelty, and possesses no practical advantage 
over a signal made by moving a disc or shutter. That it looks pretty 
may be admitted. Why the Individual Call System, or, to give it its new- 
fangled name, the Party Line System, was not & success, and never 
can be a success, is due to the fact that no twoof the parties joined 
on the same line can use it at the same time. If A and B are 
on the ваше line, B cannot call the exchange if A is using it; 
and if any other subscriber calla for A while B is using the line, A 
loses his connection, which may mean much to him. When the com- 
plication is increased by the presence on the line of C, D, E, F, G, and 
Н (I see that it is proposed to put as many as eight persons on one line), 
the confusion which results may be imagined. It must be borne in mind 
that telephone subscribers have a tendency to use their telephones at the 
same hours every day, the hours which correspond to the deliveries of 
letters and the closing of mails, so that attempts to use the line simul- 
taneously are apt to be the rule rather than: the exception. The National 
Telephone Co. state in their publio advertisements that persons who take 
advantage of the Party Hine rates must not join an opposition exchange; 
consequently those who sign such an agreement will be precluded, for one 
or two years at leaat, from taking advantage of the £5. 5s. telephone 
service offered by the Corporation, and at the same time may find that the 
disadvantages indicated above are very far from being imaginary. 


Personal.—Mr. Andrew S. Dunn, wlio has been superintendent of 
telegraphs to the Culedonian Railway Co. for the past 33 years, has 
intimated his intention of retiring in October. Mr. Dunn is one of 
the oldest telegraph officers ia the United Kingdom, and an original 
member of the Society of Telegraph Engineers. He was also 
president of the conference of railway telegraph superintendents and 
engineers іп 1889. Мг. Dunn joined the Electric and International 
Telegraph Co. in 1853, and, after some time became assistant 
to the superintendent for Scotland in Edinburgh. In 1867 he was 
appointed superintendent of the northern section of the Cale- 
donian Railway telegraph system at Aberdeen, and in 1869, 
on the State acquiring the telegraphs, was appointed to Glasgow 
as superintendent over the entire Caledonian Railway system. 
During his association with the Caledonian Company the telegraph 
department has expanded enormously, and from amall beginnings 
in 4867, when the number of electrical instruments used in railway 
working were counted by hundreds, they are now counted by 
thousands. Electric lighting has also been introduced in the 
prope stations and hotels of the company. For 33 years Mr. Dunn 

as regularly accompanied the royal train conveying the Queen 
to and from her Balmoral residence. 


Picketing.—In the Vacation Court, London, yesterday, Mr. 
Justice Farwell held a special sitting to hear an application on 
behalf of the Taff Vale Riilway Co., to put a stop to the picketing 

revailing on the Great Western railway at Cardift, and atter hear- 
ing the evidence produced his lordship granted an injunction against 
Mr. Richard Bell, general eecretary of the Amalgamated Society of 
Railway Servants, and against Mr. James Holmes, organising secre- 
tary of the society for the West of England. The application for an 
injunction against the Amalgamated Society of Railway Servants 
was ordered to stand over for his lordship’s reserved judgment on 
Wednesday next. 


Preston.—The Council are recommended by the Streets and 
Buildings committee to introduce electric traction on the local 
tramways, the present lease of which expires in 1902. The Council 
obtained electric traction powera in their 1900 act. 


Provisional Order Revocation —The Board of Trade have 
revoked the Newbury Electric Lighting Order, 1892. 


Rhyl.— The Council are anxious to raise a loan of £10,000 for 
electric lighting and other works, and a deputation has been sent to 
London to negotiate. 


Rome.—The Anglo-Roman Gas Co., a British venture of old 
standing, owns the concession for lighting Rome and district by both 
gas and electricity. The amount of electric current supplied by the 
company for lighting during 1899 was 17,854,017 hectowatts, against 
15,412,139 in 1398. The tramway company in Rome took from the 
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Anglo-Roman Co. 24,174,933 hectowatts of current in 1899, com- 
pared with 11,263,309 in 1898. This large increase was due to the 
new lines opened during the year. 'The demand for current for 
lighting and traction necessitated a considerable extension of the 
works and plant at Tivoli, and an issue of 44 per cent. debentures 
to the amount of £200,000 was authorised during the year, and a 
portion of the bonds issued. 


Rothwell —All applications by companies for a provisional order 
are to be opposed, and the Council will itself apply for electric 
lighting powers. 


St. George's (London) A special meeting of the Vestry was 
held on Friday to consider a proposal to rescind resolutions passed 
in favour of the electric lighting of the streets and authorising the 
Electric Lighting committee to enter into a contract with the West- 
minster Electric Supply Corporation. Mr. Burch, who moved the 
original resolution, now moved its rescission. Tre motion was 
seconded by Mr. P. T. Saunders, who thought the parish was 
sufficiently and adequately lighted, and he considered they had, 
so far as gas lighting was concerned, a perfect parish. He 
regarded the electric lighting scheme as a monstrous and mis- 
chievous one, and & wilful and scandalous waste of public money. 
After a discussion the rescinding resolution was adopted by 91 votes 
to 3, but a equabble appears to have occurred after this voting, and 
& further division resulted in 23 voting for the rescission and 13 
against, and as a two-thirds majority is required to rescind a resolu- 
tion of the Vestry the motion fell through. A resolution that the 
committee should submit a report to the Vestry before entering into 
an agreement with the Westminster Co. was subsequently carried. 


St. John’s (Newfoundland) —Electric tramways are now run- 
ing through all the principal thoroughfares of this city, the length 
of line at present constructed being over 7 miles, and consider- 
able extensions are already being considered. Power for these 
electric lines, ax well as for lighting St. Jokn’s, is generated 9 miles 
from the city, the generating plant being of 1,600 н.г. capacity, 
with flume capacity for an additional plant of equal size. Westing- 
house power-house equipment has been installe. 


St. Michael's (Azores). —The advent of the submarine cable has 
undoubtedly called attention to the island of St. Michael's as a health 
resort, and the possibilities of the place as a competitor with Madeira 
are considerable. Only capital is required to develop Fournass, 
Sept Citades and other favoured spots on the island, and it is reported 
that the firat dd towards popularising St. Michael’s will be the con- 
struction of an electric railway. Already it is announced that Enylish 
capital is backing priva'e enterprise in the building and mainten- 
ance of a line to run from Ponta Delgada, to be commenced at once 
and to be completed within four years. The introduction of an 
electric line would undoubtedly lead to the establishment of hotela, 
and, if only the pest of voracious flies in some districts cin be 
combated, there is an excell-nt outlook for St. Michaels, where 
an extremely pleasant holi lay can be spent. Fournas possesses 
many attractive features, amongst which may be reckoned some 
well-equipped iron and sulphur baths which at pr.sent are free. 


Samara (Russia). —Electricity tupply works have been started in 
this town.. The plant has been supplied by the Siemens and Haleke 
Aktien Gesellschaft of St. Petersburg. 

Sheffield.—The Electric Light committee have resolved to tend a 
small deputation to Paris to collect information as to the pro, ress 
made in electric lighting and traction plant as exemplified by the 
machinery on view at the Exhibition. The deputation will visit 
other cities on the Continent where electricity works have been 
established. The committee propose to erect a new power station in 
poorer and information is being sought for the guidance of the 
Council, 


Soothill Nether (Yorks.). —Owing to the increase in the price of 
gas the District Council are making enquiries into the cost of electric 
lighting. 

Sunderland.—Since the recent opening of the electric tramways 
attempts have been made to wreck the care. On two occasions iron 
slabs lin. thick have, it is stated, been laid across the lines after 
dusk, but on each occasion the driver has detected the obstruction 
in time. The latest device has been to insert steel punchings within 
the groove of the rails A reward of £20 has been offered by the 
Corporation, but notwithstanding constant vigilance so far no trace 
of the culprit has been discovered. 

Tariff Changes.—The Russian Empire Customs tariff has been 
extended to the region of the Amur both at the ports at the mouth 
of that river and to the south of it, and also on the land frontier. 
Among the articles to be imported free of duty are dynamo electrical 
machinery, driving bande, &c. 

Torquay.—An inquiry was held here last week into the applica- 
tion of the Council to borrow £15,000 for electric lighting extensions. 
The town clerk (Mr. F. S. Hex) explained that the Council's elec- 
tricity undertaking had developed so rapidly that the additions to the 

lant made in 1899 were inaufficient to meet the demand for current. 
At the end of March, 1898, there were 55 consumers, but on March 31 


last the number was 221. The total equivalent number of 8 с.р, 
lamps connected in March, 1898, was 5,688, of which 3,310 were 
private lamps, and in March last there were 10,070 lamps. -Several 
applications in hand could not be dealt with. The total revenue 
for the first year was £2,837, last year it was £3,699. There was a 
gross profit of £1,057 the first year, and of £1,256 the second year, 
but after allowing for interest and sinking fund (£1,188) there was 
a deficit of £138 on the firat year, and a profit of £67 on the second. 
Technical details were given by the borough electrical engineer, 
Mr. P. Storey. There was no opposition. 


Water Power Utilisation in Spain.— Electric traction is to be 
adopted on the Bilbao-Durange-Arratia Railway, the contrast for the 
conversion having been secured by the French Thomson-Houston Co. 
The water power of the Falls of Maguras and Garay are to be utilised 
in the generation of electrical energy. 


Workhouse Lighting.—The pss and specifications prepared by 
Mr. G. R. Peers for the electric lighting of the Christchurch work- 
house and cottage homes have 1 85 approved by the Building: 
committee of the guardians. 


Wrerham.— Tlie Council have fixed the charge for electric current 
at 6d. per unit for lighting and 3d. for power. ZEE 


Yeadon. A canvass of ratepayers on the electric lighting question 
has been made. Of 890 circulars distributed 510 were returned, 337 
in blank. Of the remaining 173, 98 were in favour of electric. 
lighting and 75 against. At a meeting of the Council on Friday the 
chairman proposed that the provisional order be transferred to à 
syndicate, but only the mover and seccnder voted for it. There were 
also two against, and the chairman declined to give a casting vote. 
The Yeadon order was obtained in 1894, and some time ago the 
Board of Trade decided to defer the question of its revocation until 
the end of October. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
er direct from the Publishing Offces, 1, 2 and 3, Salisbury-court, Fleet- 
street, London 

“THe EvectriciaN” Reanina CaskE.— To hold four numbers of the 
journal. Strongly bound, 1s. net; post free, 1s. 4d 


'"'LocALISATION OF FAuLTS mm Exeorraio Ілант Mares.”—By F. C. 
Raphael. Price 5s., post free. The book deals with the important subject 
of looalising faults iu eleotrio light and power cables; and the various 
methods of insulation testing are here collected and discussed. | 


* WIRELESS TELEGRAPRY: SIGNALLING ACROSS SPACE wriTHOUT WIRES 
вт ELEOTRIO Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. with a large number of illustrations, bringin 
this latest application of electrical science quite up to date. New an 
Enlarged Edition, bs. nett. Now ready. 


" THE CENTENARY OF THE ELzOTRIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, ls. net, post free 1s. $d.; strong cloth, 
s. 6d., post free. 

" Motive Power AND Geartna ron ELECTRICAL MACHINERT."—By 
E. Tremlett Carter, C.E., M. I. E. E. Price 12s. 6d., free. In this 
comprehensive work sn account is given of the scientific principles and 
modern practioe in the use of engines for dynamo driving, not only for 
isolated power plants, but also fcr publio electrio lighting and power 
stations, The various forms of gearing in the power station and for electric 
motors are ealt with ; and the k contains, in addition, numerous 
tables giving exact data of the equipment and working of electrio power. 
stations. 


* ELxCrRIO LAMPS AND Evectrio LianTING," by Prof. J. A. Fleming, 
M. A., D.Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, to. New and Cheaper Edition, 6s., post free. 

“Tre STUDENTS’ GUIDE TO Scawartne CABLE TESTING.”—A new 
edition of this book, by Messrs. H. K. C. Fisher and J. C. Н. Darby, з 
now у, price бв. net; abroad, бз. 3d. This work is intended to serve as 
a guide to operators already in the telegraph service, and to those who 
desire to enter that service. The great cable companies now insist that 
their operators and probationers shall pass certain examinations in elec 
trical subjects. The book is very fully illustrated. 

* ELECTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition. Price 2*, 
post tree. | 

"THE INCANDESCENT LAMP AND ITS MANUFACTUBE."—By Gilbert 8. 
Ram. Price 7s. 6d., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 

* THE MANUFACTURR OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
by Francie Jehl. 10s. 6d., post free. This is a practical handbook, giving 
a complete description of the art of making carbons for electric lighting. 
electrodes, &c., with particulars of the various gas generators and furnaces 
ased in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 

* MaaNETIO INDUCTION IN IRON AND OTHER MiTALS,"—By Prof. J. А. 
Ewing. Price 108. 6d. net. New Edition (Third) now ready. 


IN THE PRESS. 


"Tug ELECTRIC Anc."—By Mrs. Ayrton. 

‘t SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTURE, "—BDy E. J 
e. 

„ PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usg"—By W. R 

ooper. 

“ PRACTICAL TRLEPHONY.”—By Dane Sinclair and F. С Raphael. 


“<THE ELectrician’ WiREMAN's POCKET-BOOK,"—Edited by F. C. 
Raphael. Nearly ready, i : „ 3 ; 
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TRADE NOTES AND NOTICES, 


[Notices for insertion under the above heading must reach the Office no 
later than first post Thursday morning. New Catalogues, Price Lists 
and similar matter should be sent carly in the week.] 


TENDERS INVITED. 


Whitby District Council invite tenders for the supply and erection 
of electricity generating plant, some particulars of which are set out 
in an advertisement. Specification may be obtained at the offices 
of the consulting engineers (Messrs. Preece and Cardew), 13, Queen 
Anne’s-gate, Westminster. Tenders, addressed to the clerk (Mr. 
Wm. Seaton Gray), Council offices, Whitby, must be in before noon 
of Sept. 3. 

The Vestry of St. John, Hampstead (London) invite tenders for 
the supply and erection of (1) eight dry-back marine boilers, (2) 
steam and water pipes, feed pumps, &c., (3) feed-water heater, or 
(4) feed-water detartariser, (5) fuel economiser, (6) cast-iron water 
tank, and (7) two blow-off tanks. Conditions and specifications may 
be obtained at the offices of the vestry clerk (Mr. Arthur P. Johnson). 
Vestry Hall, Hampstead, N.W., to whom tenders must be delivered 
by 4 p.m. of Sept. 27. An advertisement contains further particulars. 


Oldham Electric Light committee invite tenders for the supply and 
erection of dry-back marine boilers, with mountings, gangwaye, feed 
and drain pipes, &c., complete, and also for mechanical stokers with 
shaf d gearing for driving; or water-tube boilers as an alternative 
to the dry-back marine boilers, including mountings, &. Further 
particulars are given in an advertisement, and copies of. specifications 
may be obtained from Mr. A. Andrew, Gas and Water offices, Oldham. 
Specification and drawings can also be seen at, but not obtained 
from, the offices of the consulting engineer (Dr. Alex. B. W. Kennedy), 
17, Victoria-street, Westminster, S.W., and tenders must be sent to 
the superintendent (Mr. A. Andrew) on or before Sept. 11. 


London County Council invite tenders for the supply of mains 
required in connection with the scheme for the electric lighting of 
the Victoria Embankment and Westminster Bridge. Further 
patticulars are given in an advertisement, and specifications, &c., 
may be obtaincd at the engineer's department, County Hall, Spring 
Gardens, S.W. Tenders must be addressed to the clerk (Mr. C. J. 
Stewart) before noon of Sept. 24. 


London County Council Asylums committee invite tenders for 
boilers, engines, dynamos, &c., at Horton Estate, Epsom, Surrey. 
Tenders to committee, 6, Waterloo-place, S. W., by 10 a m. of Sept. 22. 


Dundalk District Council invite offers for the transfer of their 
provisional electric lighting order. Some particulars are set out in 
an advertisement, and any further information can be obtained at 
the office of the borough surveyor. Tenders to the town clerk 
(Mr. Mathew Comerford), Town Hall, Dundalk, before 1 p.m. 
Sept. 18. 


Mexborough District Council invite tenders for electricity gene- 
rating plant, particulars of which are set out in an advertisement. 
Copies of the specification, &c., can be obtained from the electrical 
engineer to the Council (Mr. H. Waring), 18, Berkeley road, Crouch 
End, London, N., and tenders must be delivered to the clerk (Mr. J. 
W. Hattersley), Mexborough, before Sept. 15. 


Glasgow Corporation invite tendera for the supply and fitting-up 
of the power station piping required at Pinketon. An advertisement 
contains further particulare, and specifications, &c., can be obtained 
from the general manager (Mr. John Young), 88, Renfield-street. 
Tenders to the town clerk (Sir J. D. Marwick), City Chambers, 
Glasgow, by 5 p.m. Sept. 28. ! 

Salford Corporatfon invite tenders for twelve months' supply of 
high and low-tension single and concentric cables, house fuse boxes, 
meters and ineter boards,  Particulars may be obtained from the 
borough electrical engineer (pro tem.), Mr. F. A. Wilkinson, Walness- 
road, and tenders must be delivered to the town clerk (Mr. L. C. 
Evans), Town Hall, Salford, before Sept. 10. See advertisement. 


Walthamstow District Council invite tendera for the supply and 
eréction of electric lighting plant and apparatus, including gas plant, 
gas engines, dynamos, switchboard, boosters, balancer and measuring 
instruments, Specifications may be obtained from the consulting 
engineer (Mr. James Enright), 47, Victoria-street, London, S W., 
after Sept. 4. Further particulars are given in an advertisement, and 
tenders must be delivered to the town clerk (Mr. E. J. Gowen), 
Town Hall, Walthamstow, by 5 p.m., Sept. 25. 


Sunderland Corporation invite tenders for triple expansion high- 
speed direct-current steam dynamos, Lancashire boilers, and feed 
pumps. Specifications may be obtained from the borough electrical 
engineer (Mr. J. F. C. Snell), Dunning-street, Sunderland, and 
tenders (addressed to the chairman of the Electric Lighting com- 
mittee) must be sent to the town clerk (Mr. Francis M. Bowey) by 
noon of Sept. 21. An advertisement gives further particulars, 


Dublin Electric Lighting committee invite tenders for the supply 
and laying of electricity supply mains and accessories. Specification 
may be inspected at the office of the city engineer (Mr. Spencer 
Harty), City Hall, Dublin, and may be seen at and obtained from the 
offices of the consulting engineer (Mr. Robert Hammond), 64, Victoria- 
street, London, S.W., after Sept. 3. Further particulars are given jn 
an advertisement, and tenders, addressed to the town clerk (Mr. 
Henry Campbell), City Hall, Dublin, must be in by 4 p.m. of Oct. 4. 


Tenders are invited for the electric lighting of the new drill hal}, 
Portsmouth. Specifications can be seen on the works, and othir 
information obtained from the architect, 148, High.street, Ports- 
mouth, and tenders must be sent to the Col.-Commandant (A. R. 
Holbrook), Drill Hall, Alfred-road, Portsmouth, by 5 p.m. Sept. 10. 

Hackney (London) Electric Lighting committee invite tenders for 
condensing plant, cooling apparatus, pipework and valves, feed 
pumps, switchboard and boosters, arc lamps, meters, travelling 
а. and workshop equipment. Tenders to vestry clerk by 4 p.m., 

pt. 12. 


Hammcrsmith (London) Vestry require tendera for the supply, 

delivery and erection of two single-phase aiternate-current motors, 
coupled to two centrifugal pumps, with accessories, Tenders to 
clerk before 5 p.m., Sept. 12. 
The managers cf the Poplar and Stepney Sick Asylum District invit: 
tenders for sundry work in connection with a telephonic installation 
at their sick asylum. Tender to clerk, Bromley, Middlesex, by 
5 p.m., Sept. 17. 

Hull Electric Lighting committee invite tenders ſo steam an! 
water pipes, feed-pumps, water-softener, &c., for their Sculcoates-lan : 
generating station. "Tenders (addressed chairman of committee) t» 
town clerk's office by noon, Sept. 27. 


Aberdeen Electric Lighting committee invite tenders for two 
200kw. direct-coupled continuous-current generators and one 120kw. 
balancing set ; also for one 420kw. direet-coupled continuous gene- 
rator. ilans engines are specified in, both cases. Tenders to 
city electrical engineer by Sept 29. 


Tunbridge lVells Corporation invite tenders for high and low. 
tension cables. Tenders to town clerk by Sept. 29. 


Greenock Police Board invite tenders for water-tube boilers, two 
steam dynamos, boosters, switchboard, steam and exhaust pipes, &c. 
Tenders to town clerk (Mr. C. MacCulloch) by Sept. 10. 


Nelson Corporation invite tenders for a 200kw. steam dynamo.. 
Tenders to town clerk by Sept. 8. 

Southampton Guardians invite tenders for electrical plant and 
an electric lighting installation for the new workhouse infirmary 
at Shirley Warren. Tenders to clerk St. Mary-street, Southampton, 
by Sept. 11. l 

"Southampton Harbour Board invite tenders for a 30-cwt. portable 
electric wharf crane. Tenders by Sept 17. 


Luton Town Council require tenders for watt and demand meters. 
Tenders to town clerk by Sept. 14. 

Salford Cleansing committee invite tenders for a two or three cell 
and also a six cell refuse destructor. Tenders to town clerk by Oct. 2, 


Tenders are invited for the electric lighting of the F'ife and Ainrcs: 
District Lunatic Asylum. Tenders to clerk, Cupar-Fife, by Sept. 3. 


Tenders are invited until Nov. 4 by the municipal authorities cf 
Thilippopolis (Bulgaria) for the concession for electric lighting. 

Up to Nov. 2 the Civic Administration of Piatra Neamt: 
(Roumania) is open to receive tendera for a concession for the 
lighting of the town by electricity for 30 years. The local adminis- 
tration will supply further particulars. | 


The “Madrid Gazette” of 20th inst. contains a notice calling for 
tenders for the electric lighting of Vélez Blanco up to March 1, 
1920, on the basis of 110 incandescents (30 16 c.p., 60 10 c.p., and 
205 cp.) The upset payment to the Municipality is to be 3,000 
pesetas (£92) per annum. 


TENDERS RECEIVED AND ACCEPTED. 

Barnes District Council received the following tenders for the 

supply of condensing plant, &c., and an overhead travelling crane, 
for their electricity works :— | 

Section E.—Condensing plant, pumps, oil filters and separators, feed, steam, 

and exhaust pipes, dc. 
Babcock & Wilcox (accepted) £2,239 | Aiton & Co £2,596 
Cole, Marchent and Morley.. 2,860 | Alley and MacLellan ......... 2,489 
Jas. Simpson & Co. ........ .. 2,800 
Section F.—Orerhead travelling crane. 

Chatteris Engineering Works John Whitiey & Co 

Co. (accepted) £264 | Jas. Carrick & Son q . 

accepted on the recommendation 


The tenders so marked have been 
of the consulting engineer (Mr. Wm. Fairley). 

Dudley Town Council have accepted the tender of the Wortbing- 
ton Pumping Engine Co. for the supply and erection of condensers, 
pumps, cooling tower, &c., for their electricity works. 


The tender of Messrs. Crowther & Co. has been accepted by the 
Grimsby Corporation for wiring the electricity works, 
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APPOINTMENTS VACANT AND FILLED. 


Partick Commissionera require a resident engineer to take charge, 
under the superintendence of their consulting engineers (Messrs. 
Kincaid, Waller and Manville), of the erection of electric lighting 
plant and the laying of mains. An advertisement contains further 
particulare, and applications must be lodged with the town clerk 
(Mr. James Don n), Burgh-chambers, Pattick, by Sept. 24. 


A superintendent of mains is required by the Salforl Electricity 
Department. Applications to be addres:ed to the borough electrical 
engineer (pro bean), Mr. F. A. Wilkinson, Electricity Works, Walness- 
road, Salford, by Sept. 5. See advertisement. 


The Gas and Electric Committee of Belfast Corporation require an 
assistant, electrical engineer to take charge of the meter, motor and 
1 department. саат £120 per annum. Applications to the 
city electrical engineer (Mr. Victor A, H. M'Cowen) by noon of 
Monday, Sept. 10. See advertisement. 

The Jandus Electric Co. (Ltd.), Hartham Works, Hartham-road, 
London, N., have a vacancy for an assistant electrician. See 
advertisement. 

Sheffield Corporation require a meter superintendent, cable dome 
and an engine driver for their electricity department. Applications 
to the chief engineer and manager (Mr. S. E. Fedden) by Sept. 6. 
See advertisement. 


Two shift engineers are required for the South Shields Corpora- 
tion electricity works, Applications to borough electrical engineer 
(Mr. Jos, A. Jeckell) before Sept. 5. See advertisement. 

Four telegraph linesmen are required for the Natal Government 
Railways. An advertisement contains further particulars, and 
applications should be addressed to the Agent-General for Natal, 
26, Victoria-street, London, S.W. 

A demonstrator and assistant leetarer in physics is required for 
the University College of South Wales and Молой, Cardiff. 
Applications to secretary by Sept. 9. е 

Mr. А. A. Day, chief assistant engineer of the Manchester Cor- 
poration electricity department, has been appointed borough electrical 
engineer of Bolton in succession to Mr. Arthur Ellis, who was 
recently appointed electric tramway engineer at Cardiff. The com- 
mencing salary is £509, ү by yearly increments of £50 until 
the maximum of £750 is reached. There were 44 applications for 
the appointment, and these were firat reduced to 12, and then to four, 
namely, Mr. A. A. Day; Mr. J. A. Jeckell, borough electrical enyi- 
neer of South Shields ; Mr. H. F. Street, borough electrical engineer 
of Halifax ; and Mr. W. R. Wright, borough electrical engineer of 
Bootle. These арз before the joint Tramways and Electricit 
committee on 17th inst., when Mr. Street was conditionally appointed: 
In this connection it is interesting to note that a special meeting 
of the Halifax Town Council in committee was held on Thursday 
last to consider a recommendation from the Gas Committee to increase 
the salary of Mr. H. F. Street from £400 to £500 per annum. This 
recommendation was due to the fact that Mr. Street had been offered 
the latter sum as a commencing salary by the Bolton Corporation. 
The Halifax Council, after a protracted discussion, however, declined 
by 18 votes to 17 to eanction the advance. 


Bristol Electrical committee have appointed Mr. K. O. Hale clerk 
of works for the construction of the foundations of the new electricity 
station buildings at Avonbank. 


BUSINESS NOTIOES. 

Messrs. T. Harrison and M. Brown (tradin 
Brown), electrical engineers, &c., 79, High-bri Newcastle-on- 
Tyne, have dissolved partnership. Debts by Mr. Brown. 

Messrs. H. Ambler and P. E. Caswell, electrical accessory factors, 
trading as Ambler and Caswell, 8 and 9, Lincoln's Inn, Birming- 
ham, have dissolved partnership. Debts by Messrs. Abbott, Deeley, 
Hill & Co., Bennett’s-hill, Birmingham. 

Messrs. Holme, Ringer & Co, Chemulpo, Corea, are open to 
receive catologues (preferably in duplicate) of electrical and tele- 
phonic machinery, overhead and underground telegraph and telephone 
wires, and general telegraphic, telephonic, and other electrical 
apparatus, 

BANERUPTOIES, LIQUIDATIONS, &c. 

In the bankruptcy of Wm. Dalzell (trading as Wm. Dalzell & Co.), 
electrical engineer, Newcastle-on-Tyne, the trustee (Mr. J. G. Gibson) 
has been released. 

A receiving order has been made against F. L. L. Lindsay, 
electrical and mechanical engineer, Gorphwysfa, Llandegfan, 
Anglesey, and 216, High-street, Bangor. 

In the Court of Session, Edinburgh, last week, a petition for a 
supervision order in connection with the liquidation of P. C. Middle- 
ton & Co. (Ltd.) was heard by Lord Low. The company was incor- 
porated in December, 1898, with a capital of £50,000, in 14,000 
ordinary and 36,000 5 per cent, preference shares of £l each, and 


as Harrison and 
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6,153 preference shares and 10,381 ordinary shares were idi paid. 

The company was formed to carry on the business of electrical engi- 
neers, &c., but owing to the whole of its authorised capital not being 
subscribed, it did not possess sufficient ready money to enable it to 
carry on its business and to meet its present liabilities. Accordingly 
the company went into voluntary liquidation, and a liquidator 
was appointed by the shareholders. In terms of an arrangement, 
his lordship appointed Mr. R. Reid, advocate, 46a, Union-street, 
Aberdeen, and Mr. S. Easton Simmers, C.A., 58, Bath-atreet, Glasgow, 
joint liquidators, to whom claims against the company are to be sent 
within 14 days. 

Meetings of the shareholders and creditors of the Gutta Percha Cor- 

ration (Ltd.) were held in London on Friday last. The chairman 

Mr. Winearls, assistant receiver) stated that the company, which was to 
trade in and manufacture gutta-percha, was promoted by the Omnium 
Syndicate and the Globe Venture Syndicate. The purchase con- 
sideration was £150,000—£120,000 for patent rights, and £30,000 
for the stock of gutta-percha leaves aad other things sold to the 
ошап The sale was conditional upon the company's p 

to allotment before Oct. 14, 1897, on a subscription of £30,000, but 
only £25,280 wassubscribed. In spite of favourable reports in the 
үр the company did not appear to have been able to manu. 
facture gutta-percha ot marketable value, and its total sales of stock 
amounted to £14. The action of the directors in proceeding to 
allotment upon insufficient subscription, contrary to the provisions 
of the purchase agreement, required further investigation. The 
statement of affairs disclosed total liabilities £20,303, of which 
£15,110 were atated to be unsecured, and no available assets, the 
whole of the amount (£5,195) being covered by debenture bonds. 
The total deficiencies as regarded creditors and shareholders was 
returned at £177,067. The official receiver continues to act as 
liquidator. 

Creditors of Easton, Anderson and Goolden (Ltd.), in liquidation 
(which liquidation has, like many others in the electrical and 
engineering industries, dawdled on till creditors have become 
hopeless of any satisfactory outcome), have received a circular, dated 
Aug. 28, from Mr. W. B. Peat, the liquidator, notifying that the 
Court has santioned a contract for the sale of the business to a new 
company, to be called Easton & Со. (Ltd.), subject to calling of 
meetings of the debenture stockholders and shareholdéfe andes 
reservation as to certain cash assets available for distribution М 
a firat dividend to creditor. A meeting of creditors is called for 
Wednesday, SEDE 12, at 12:30 p.m, at the Gaildhall Tavern. 
Gresham-street, London, E.C , to consider the conditional 


sanctioned by the Court, Under this agreement the new company. 


ys intereat to the debenture stockholders from J ge last, and 
issues to them debenture stock of the new company, which pays a 
purchase consideration to the old company £252,000— £27,000 18 
casb, £150,000 in first mortgage debenture stock, £30,000 m 
preference shares, and £45,000 in ordinary shares, The cash 
portion of this purchase-money goes to liquidate the arrears of 
interest on debentures to June 30, 1900, advances made by the 
receiver, and other expenses. The ordinary shares (£45,000) will be 
held by the liquidator on account of creditors. 


A creditor of the Fowler-Waring Cables Co. (in voluntary liquida- 
tion) desires to know the present рош of this winding-up and 
whether the liquidators, who have this matter in hand so long, 
will vouchsafe some public statement as to the progress made in the 
trapsfer of the business to the Western Electric Co. We ourselves 
think it due to creditors and othera that some such public statement 
should be made. In the meantime we can only refer our ocorre- 
spondent to the liquidator, Mr. J. A. Blackwood. 

While on the subject of these liquidations it would be interesting 
to have particulars of the final stage of the winding-up of Woodhou:e 
and Rawson (Ltd.) What has become of Mr. Leslie ! 


Plant for Sale.—Mesers Fuller, Horsey, Sons and Cassell will 
sell by auction at the Old Mill Works, Cowley Mill House, near Wet 
Drayton, Middlesex, on Thursday, Sept. 20, at 12 noon precisely, ® 
quantity of engineering and electrical үш and machinery, some par 
ticulars of which are set cut in an advertisement. Catalogues can 
be had of Messrs. Pond & Sons, 6, Butter Market, Ipswich, and of 
the auctioneers, 11, Billiter-street, London, E.C. 


Water Power for Disposal.— Mr. Frederick Warman, surveyor, 
66, Chancery-lane, W.C., is offering water power at Wandsworth, 
London, S. W. See advertisement. 


* Simplex” Conduit.— The Simplex Steel Conduit Co. have 
issued a new supplementary list to their main catalogue in handy 
form, and amongst the latest improvements in this type of conduit 
we illustrate in Fig. 1 a “Simplex” split pendant box with interr 
dimensions of 2;in. by llin. by lin. This box is provided with 
bridge terminals and & connection box for 1 Dy branch 
circuits from a pair of bars fitted on to porcelain in the box. Fig. 2 
ehows a set of removable porcelain interiors and connection bars for 
use in "Simplex? standard junction boxes This t 
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and supporte the two brass connecting bars, the latter being made in 
two parts. The bars are drilled between the supporta along their 
length and terminal screws are fitted to clamp the branch circuit 


| Fio. I. 
wires, a half-lap joint in the middle allowing the two ends to be 


easily sweated on to the main lead into the thimble-bored ends, 
which are provided to receive the cable. Amongst other improve- 
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ments may be mentioned a screwed brazed conduit of heavy gauge 
and screwed fittings, for use where a water-tight system is imperative. 
The list also illustrates a new type of box enamelled iron-cased 
switch and fuse distributing board fitted with a deep cast-iron glass- 
fronted cover, which allows the box to be easily wired and the fuses 
to be readily replaced. Some very cheap “Simplex” brackets are 
also shown with terminal or through boxes having nipples to suit 
gin. conduit. | 


Paris Exhibition Awards.—In extension of the list of awards 


Which appeared on р. 679 of our last issue, we may mention that im 


Class 15 (scientific instruments) Mr. Mark Barr was awarded a gold 
medal for a three-dimensional engraving system, the most essential 


consists of a porcelain cradle which just fits inside the junction. Бох 


(telegraph material). Holland Amsterdam, 
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mechanism of which was a microphonic micrometer measuring a 
length of 4 5in. 10 times in succession within the gygy part of an 
inch. Mr. Barr thus secured one of the only four gold medals 
awarded to English exhibitors of mathematical and scientific 
instruments. 

In connection with the award of a gold medal to the Electrical 
Power Storage Co., Mr. H. W. Butler, chief engineer to the company, 
was awarded a silver medal in recognition of the excellence of the 
manufactures of this exhibit. 

In connection with the exhibit of the Simplex Steel Conduit Co., 
for which a gold medal was awarded, Mesars. L. H. Lander and 
L. M. Waterhouse were granted a silver medal as “ collaborators.” 

Messrs, A. C. Wells & Сога awards included a silver medal for the 
“Wells light," a silver medal for their “Lightning” painting 
machine, and a “mention honourable” for waste oil filters, 
“ Unbreakable” lamps and oil feeders, and “ Industrial“ lamps. 

Messrs, Salviati, Jesurum & Co. (itd), of 14, St. Paul’s Churchyard, 
London, E.C., were awarded a gold medal for electrical chandeliers 
and other fittings. 


Exports of Electrical Apparatus and Material —The followi 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including ер and telephone 
wire and material, but not including electrical instrumenta or 


machines, which are not separately specified) from Aug. 22 to Aug. 28, 


dr 


: with the porta of destination :— 


Aden—£40 (telegraph apparatus). Africa—Alexandria, £85; Beira, 
£104 (including £44 telegraph material); Durban, £1,555; East London, 
£78 ; Port Elizabeth, £148.  Argentina—Buenos Ayres, £1,112 (including 
£155 telegraph material) Australasta—Adelaide, £1,218 (including £700 
telegraph wire); Fremantle, £60; Hobart, £53; Launceston, £214 ; 
Lyttleton, £697 ; Melbourne, £228 ; Sydney, £948; Wellington, £884 
(including £387 telegraph cable). Brazid—Bahis, £32; Rio Janeiro, 
£188,592 (telegraph cable and material). Ceylon —Colombo, £81. China— 
Shanghai, £35. Colombia —Santos, £17. Germany Hamburg, £1,050 
( | £144; Flushing £106. 
Hong Kong—£390., India—Bombay, #407 ;, Calcutta, £60; Karachi, 
£123. Japan—Kobe, £33; Nagasaki, £142... Malta —£29. Maurttius— 
£74. Russia—Libau, £330 ; St. Petersburg, £175. Siam— Bangkok, £110. 
Straits Settlements — Singapore, £160. ^ Total £199,150, against £9,940 
in the corresponding week last year (Aug. 25to Aug. 29). 


PATENT RECORD. 


oe 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
foation accompanies application, an asterisk is affixed, | 

| | | June 21, 1900. 

11,245. Tae British  ELEcTRIO Works Co. (Lrp.) and B. BRANDER. 
Birmingham. Improvements in polarised electric bells for 
alternating current. 

11,255. A. W. B. Pearson. London. А new or improved composition 
used for making electrical ineulators and other articles. 

11,260. A. TRIBELHORN. London: Improvements in electric accumulators 
and in electrodes therefor. 

11,263. Н. Hirst. London. Improvements in or relating to electric 

` lamps and fittings therefor. 

11,264. H. Hirst. London. Improvements in or relating to switchboards 

tor electric distribution. 

11,272. J. Horsaver. London. Improved means of and apparatus for 

preventing the premature starting of dynamos or the like used 
in connection with electric lifts.* 

F. Joxks. Liverpool. Improvements in or relating to conduits 

for electric conductors. | 


June 22, 1900. 


11,340. M. FiscHER. Germany. Improvements in and connected with 
electric clock work. 

11,944. W. L. VoELKER. London. Improvements in the manufacture of 
filaments for incandescing electric lamps. 

11,558. Н. N. WoLtaston and J. V. SH&RRIN. London. 
in or connected with secondary batteries. 

11,361. J. G. S. Leg. London. Improvements in ceiling roses or attach- 
mente for pendant electric lamps. 

June 25, 1900. 

11,406. A. ZEHDEN. London. Improvements in the electrical equipment 
of railway vehicles for the purposes of lighting, tkating, and 
ventilation.“ | 

11,429, M. Vocgtsane and F. LiNDENsTRUTH. Liverpool An improved 
| ebectromaguet of high attractive force." 


11,287. 


Improvements 
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11,471. 


11,486. J. V. SugRRIN. London. 
sparking in electric switches, commutators, current conductor | 
i on Aug. 22, with a capital of £3,000 in £1 shares, to acquire from 
! Mr. М. W. Woods the concession for supplying electric light and power on 


11,500. 
11,519. 


11,547. 
11,555. 


11,555. 
11,557. 
11,558, 
11,559. 


11,560. 
11,561. 
11,562. 


. E. RisLER. London. 
. SIEMENS Bros. & Co. (Lrp.), W. DigssLHORST ара F. J. Bopp. 


Improvements in electric insulators. 


London. Improvements in casings for the jointings of under- 
ground electric cables.* 
June 25, 1900. 
H. E. WALTER London. Improvements in electro-magnetic 
brakes, 
Improvements in means for preventing 


contacta, contact breakers, and other electric devices. 

P. H. F. Spres. London. Improvements in arc lamps. 

H. G. №сногѕоч. London. Improvements in frogs to be used in 
connection with overhead conductors of electrical tramways and 


railways. 
June 26, 1900. 

G. Hitt. Manchester. Improvements in fittings for overhead 
trolley systems of electric tramways. 

W. L. Wise. London. Improvements in apparatus for driving 
phonograph cylinders. (The Germania Phonographen Compagnie 
(Ltd.), Germany.) 

M. W. Hanks. London. Improvements in terminals and supports 
for Nernst lamp glowers.* 

H. N. PorrER. London. Improvements iu ballast resistances and 
cutouts for Nernst lamps.“ 

A. J. Wurts. London. Improvements in systems for lighting by 
Nernst lamps.* 

A. J. Wurts, Н. N. Porter, and M. W. Hanks. London. Im- 
provements in starting apparatus and cutouts for Nernst 
lamps.“ 

A. J. Wurts and М. W. HAN RS. London. Improvements in 
terminal connections and supports for Nernst lamps.“ 

A. J. Wurts, H. N. Роттев, E. Bennett, and M. С. BBE GH. 
London. Improvements in Nernst lamps and heaters therefor.“ 

P. C. Hewitt. London. Improvements in electric lighting." 


SPECIFICATIONS PUBLISHED. 


Norz.—All Specifications can now be obtained at the uniform price of 
. each. 


13,996. 
14 224. 


14,467. 
14,568. 
14,668. 
14,906. 
14,907. 


14,908. 


14,909. 


15,128, 


15,138. 
15,139. 


8,455. 
8,476. 
8,581. 


8,586. 
8,682. 


8,894. 
9.521. 
9,598. 
9,464. 


9,503. 


. BROWN. 


. THomupson (Hogan). 
. LiNDsTRON, HEwIrr and HEwIrr. 
. GatswortHy. Wall plugs for electric lighting and heating. 
. RIBBENSAHM. Electric incandescent lamps. 


. ELY. 
. StrzMENS Bros. & Co. (LTD.) (Siemens 


1899. 

Veritrs LiMITED and Ripincs. Electric arc lamps. 

ALCOCK. Apparatus for electrically transmitting orders, signals, or 
indications from one place to another. 

Pease and Burpon. Electric traction with overhead conductors. 

EcgGERDING. Electrical alarm apparatus. 

FaRRBLL. Moveable electric lights. 

Davis. Fuse blocks for electric circuits. 
International Convention, Jan. 50, 1899.) 

Davis and Wnichr. Electric circuit breakers. (Date applied for 
under International Convention, Mar. 25, 1899). 

MegrsHon. Method of and apparatus for indicating potential in 
systems of electrical distribution. (Date applied for under 
Iuternational Convention, Feb. 1, 1899.) 

LaMME. Dynamv-electric machines. (Date applied for under 
International Convention, April 14, 1899.) 

Lucas. Plug contacts or contact plugs for electric circuits. 
LAMME and MALLET. Electric generators and motors. 
applied for under Interratiunal Convention, Feb. 6, 1899.) 

WRIGHT and AALBhORd. Automatic electric circuit breakers. 
(Date applied for under International Convention, March 23, 


1899.) 900 
1900. 


Electric bonds for electrically connecting the meet ing 
ends of two contiguous electric conductors. 
Graphophones or phonographs 


(Date applied for under 


(Date 


WISE (Actien-Gesellschaft Elektricitatswerke vorm. О. L. Kummer 
& Co.) Electric transformers. 

Electric switches. 

and Halske Aktien- 

Gesellschaft). Electricity meters constructed on the Ferraris 


principle. 


. JOHNSON (Dercum). Two-liquid primary batteries and regenerating 


the same. 


. JOHNSON (Dercum). Two- liquid primary batteries and regenerating 


same. 

DaxNERT. Process for the production of electrically conductive 
illuminating bodies. 

British THomMson-Hovuston Co. (Lrp.) and HOBART. 
electric motors, 

Tost, Dg ‘висе and Parboni. System of electric traction by 
surface contact. 

A. C. Martin. Galvanic battery. 

Conant. Apparatus for measuriog electrical resistances and 
chiefly intended for testing tho electrical resistance of rail joints 
in the tracks of electric railwaye. (Date applied for under 
International Convention, Nov. 13, 1899.) 

KoLLER. Electric einelting furnaces. 

Haas. Electrolysing apparatus. 


Induction 


DogRscH. Electric shampooing apparatus. 

HussguMAN. Manufacture of filaments for incandescent electric 
lights. 

BERGMANN. Electric igniters for explosion engines. 


Electrical controlling switches. ; 


NEW COMPANIES, STATUTORY RETURNS, ас, 


— — 


ABERDARE ELECTRIC LIGHT CO. (LTD.)— This company was registered 
оп Aug. 23, with a capital of £2,000 in £1 shares, to carry on the busicem 
of electricians, electrical and mechanical engineers, suppliers of electricity 
fcr light, heat, motive power or other purposes. 


FINCHLEY ELECTRIC LIGHT CO. (LTD.)—Tais company was registere! 


the Finchley Manor estate, and to on the business of an electricity 
supply company in all its branches. The subscribers are C. H. Cribb, 
consulting chemist, L. Bradley, electrical engineer, М. W. Woods, elec- 
trical engineer, A. W. Marshall, electrical engineer, A. W. Sclater, 
electrical engineer, W. A. Hogarth, and W. R. Estal. Mr. M. W. Woods 
is a perman: nt director. 

HUMPAGE, JACQUES AND PEDERSEN (LTD.) — This company was regi« 
tered on Aug. 24, with a capital of £10,002 in £1 shares (3, 500 preference), 
to carry on the business of electrical, mechanical, and general engineen, 
tool makers, &c. The first directors are M. Pedersen, J. Harrop, амі 
T. Humpage. 


UNION CABLE OO. (LTD.)—This company was registered: on Aug. 21, 
with a capital of £25,000 ia £1 shares, to manufacture and deal io rb. 
marine and other cables, telegraphs, telephones, and electrical appliances 
and apparatus, and to carry on the business of cable and rope manu- 
facturers, mechanical and electrical engineers, &c. The subscribers (with 
one share each) are E. E. О Polland (electrical engineer), A. J. Wilson, 
F. H. Miller, E. A. Rehder, J. V. Varola, G. Runge, and R. W. Сате, 


BRITISH THOMSON-HOUSTON 00. (LTD.)—According to the апаш 
return to Aug. 6 the capital is £100,002, in £10 shares, all of which bare 
been taken up. £10 has been called up on each of 16,531 and £3 104 о1 
each of 16,000 shares, and £221,310 has been received. 7,469 shares are 
considered as fully paid. 

CALCUTTA TRAMWAYS 00. (LTD.)—In the annual retura to Joly 3l 
the capital is given as £350,000, in 35,000 shares of £10 each, 34,440 of 
which have been taken up. £10 has been called up or credited as paid 
on each share, and £159,300 has been received. £185,100 is considered 
as paid on 29,090 shares. 

CHADBURN'8 (SHIP) TELEGRAPH OO. (LTD.)—The annual return to 
June 22 gives the capital as £120,000, in 60,000 ordinary and 60,00 
preference shares of £1 each, all of which have been taken up. 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD. )—The anual 
return to Aug. 14 has been filed. The capital is £1,000,000, in 150,00 
"A" and 50,000 “В” sbares of £5 each, of which 116,400 "A" аі 
23,564 “B” shares have been taken up. 10s. has been called up o 
each of 89,261 “ А and £44.630. 10s. has been received. £456,667. 1: 
is considered as paid on 10,000 “А” (£3 credited), 89,261 “A” (£2 10s 
credited), and 17,139 “ A " and 23,564 “ В" (credited as fully paid). 


ELECTRIC CONSTRUCTION CO. (LTD.)—The annual return to July % 
gives the capital as £400,000, їп 150,000 ordinary and 50,000 preference 
shares of £2 each, of which 112,100 ordinary and 25 000 preference 
have been taken up. £2 per share has been called up and paid on 2100 
ordinary and 11,855 preference shares. £216,290 is considered as paid оа 
110,000 ordinary and 13,145 preference shares. 


GLOBE TELEGRAPH AND TRUST CO. (LTD.)— According to the annual 
return, to Aug. 10, the capital is 25, 000.000, in 250,009 preference acd 
250,000 ordinary shares of £10 each, of which 180,012 preference ani 
180,227 ordinary shares have been taken up and paid for in full. 


— — — — 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price ol 
silver 28ў4. per oz. (Aug. 30). Consols (23 per cent.) 981 — 983 for mouef, 
984—998 for account; 2| per cent. 97; —973 (Aug. 30) Stocks am 
Shares Continuation Day, Sep. 12; Ticket Day, Sep. 13; Pay Dey, 
Sep. 14; Mining Share Carry-over Day, Sep. 11. 


ALUMINIUM AND CASTNER.KELLNER ALKALI AMALGAMATION.—Th 
necessary resolu'iocs for the amalgamation of the Aluminium an 
Castner-Kellner Alkali Companies have been passed at meetings of member 
of both companies. 

BLACKPOOL AND FLEEfWOOD TRAMROADS OO.—The half. yer 
meeting was held on August 23. The chairman (Mr. G. Richards’ 
regretted the decrease in the receipts over the corresponding period last 
year. The weather had affected their tramway in a manner greater than 
most tramways, because they hai more holiday and fine weather trae 
than any other tramway in the kingdom. Tbey had carried 660, 
passengers during the half-year, the gross receipts being £10,125. 17+ 24. 
The cost of maintenance was £363. 19». 1d., against £466. 17s, for the 
June half-year 1899. Generation expenses, in consequence of the price 
coal, had shown an increased expenditure of about £200. The traf: 
expenses were £2,249, 19s. 3d.,a slight increase; and the general expense 
showed a decrease of about £20. Tne expense per mile was 7jd., agao“ 
81d. for the corresponding half-year of 1899. In the December half ot 
1899 the expense per mile was only "7d. The receipts per mik 
were 11jd. 


THE ELECTRICIAN, AUGUST 31, 1900. 


723 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.)—A meeting is to be 
held on the 5th prox. to consider and confirm a proposal to issue £25,000 
additional capital in this company at £3 per share. The shares will be 
offered in the first place to shareholdera. А r , 


W. Т. HENLEY'8 TELEGRAPH WORKS CO. (LTD.)—At an extraordinary 
meeting on Friday last, presided over by Mr. S. Gedge, M P., the resolutions 
on Sth inst. increasiog the ordinary capital from £150,C00 to 


WIRRAL RAILWAY CO.—At the half-yearly meeting the chairman 
(Mr. T. A. Jackson) stated that, having obtained powers to work the line 
by electricity, the chavge would be prooeeded with when a favourable 
opportunity presented itself. The directors anticipated good resulta from 
the change in motive power. 


„ TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


£200,000 (by the creation of 10,000 additional £5 ordinary shares), and ГЕ Week Е | Ine. Ko. | AGGREGATE, 
the preference capital by the creation of 10,000 additional £5 preference Line, ended 2 lor Dee |S. = ВБ гта 
shares were confirmed. The chairman announced that it had been decided | g | m Amount. ор рес. 
to offer the new ordinary shares at £10 each, and shareholders would | „„ 
receive an allotment of one-sixth of their present holding. 1900 | & | £ | Ê £ 
STOCK BXCHANGE NOTICES.—he Stock Exchange committee has | ' 17 TNNT Bug. 1 a E 11 : р 
appointed Sept. 13 a special settling day in £125,000 44 per cent. debenture 3 Mri e rood ^ 25 1845 m 245 8 11605 385 
stock of the Potteries Electric Traction Co. (Ltd.), P has ordered the Bolton Corpo „ » j [^ | j - 
stock, as well as the further issue of 9,400 ordinary £5 fully-paid зћагев | т, че ӨӨӨ й "n „ 3 : 
(Nos. 17,401 to 17,407 and 26,108 to 35.000) of Edmundsow's Electricity Bradford Corporation... „ 26 451 | + 44 21! 10,475 + ‚841 
Corporation (Ltd.), to be quoted in the Official List, репе тшш. ы К V 
| . ’ x › [ае 
WINDERMERE AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)— The | Buenos Ayres& Belgrano July 29 1,89 | - 391 4! 8497 ;- 836 
annual meeting was held on Monday. The chairman (Мг. W. Long) stated | Central London Railway Aug.25 | 4,385'- 194 4 18,529. ... 
that the trading profit for the year was £1,112, and after payment of | City & South London Ку. „ 26 1,475 + 578 8 12,008 + 4,546 
interest, &c., there was.a balance of £970, and of this £949 had been | Cork Elec. Trams. . . „ 25 465 — 42 34 13,702 + 1,199 
applied to pay ment of dividend on the preference shares and the remainder | Dover tion.. „ 25 524|- 22) 21 | 4,965 * 325 
carried forward. The company had acquired the undertaking of the Keswick | Dublin & Lucan Rly, .. „l eto] em DL йә 
Electric Lighting Co., and had come to an arrangement with tbe Amble- | Dublin United ...... eee] „ 24 | 5,759 ;- 256 8 50,867 | +9549 
side Council to take over their provisional order on favourable terms. | Dublin Southern Dist.... „ 24 1.049 — 591 8 9,002 
Mr. J. S. Raworth regretted the non-payment of a dividend on the ordinary *Glasgow Corporation. „ 25 8,857 871 ... BN — 
shares. The directors had come to the conclusion to raise the price of | Hull Corporation....... „„ 25 1,290 + 680 8 10,730 + 6,086 
current for lighting from 6d. to 74d. per unit. In reply to a question, the Liverpool tion... , 18 9,461 71,812 j^ 250, 616 |+28,595 
managing director (Mr. Е. Fowkes) said the company had no connection | Liverpool Overhead Rly. „ 26 | 1,767 | - 132 4 15,960 ＋. 299 
with the British Electric Traction Co. further than having entered into a | “Sheffield Tramways......; „ 2 | 2 507 +1 048 75, 211 +95815 
contract to supply that company with electrical energy as soon as the | __ | 
Lake District tramway of that company was constructed * Partly electrical. 5 
ELECTRICAL COMPANIES’ SHARE LIST. 
Раввакт | Амосит | Lust Previous Price Rate PER Boum Down 
5 NAMB. Wauex’s Pat Wednesday. Onur. Dren Don. Durno W 
Amount, |, OP. | Dr | | ‘ve. 33. "| ^ Aug. aay, TH T — Avo. 2, 
TELEORAPHS. "TE Highest | Lowest 
296,900) 100 4% "African Direct Telegraph 4% Mort. Deb. (red.) ..... 99 103 99 103 $17 8 January end July. is 
25, 10 eee Amazon Telegraph. 9:00090*00909«00000009009«0000€ m coe ooo and 55 566 eve eee 
110, 700 100 PX Do. b — Debentures %%% %% % $«00990000 95 - 90 95 90 6 11 1 "TT S өе 
2822,7 Btock I Anglo.A can ...... 8 e — soe 58 81 58 st 6 011 | Feb., May, Aug., Nov. ni 68 
£3,083,640 | Stock 80/0 . . Preferred ................. ———— —À 110 1014 1124 1и 677 $ ss 111 1104 
«3,088,640 | Stock 37/0 Do. Deferred ................... —Á—— "€ — 1 18 12 12 1011 8 $6 Я 12,5 123 
13,333, $10 | $i Commercial Cable Capital Stock . . .. e . 165 176 165 175 411 5 Jan., Apr., July, Ot. E 
000 ск 65 осор Б 4 рет п енше Stock. 2809 106, n^ 10 10% 10 j^ 5 у» anf A 10 3 10.4 
ЖЖ ыз ерл eee ж А шн a e е ыша О E 
12,981 [ 2/0 Direct 8 Ordi €09090s00*000*22520909000 € 10000606 „ „ 4 5 4 b 4 0 0 April and October [LI od oe 
6,000 Б nt Do. 10 per Cent. Cumulative Preference ...... 9 10 9 10 роо » P . ove 
£30,000 50 * Do. 41 per Cent. Debentures . . ... . 100% 104% | 100% 104% | 4 6 7 | January and July. is 
60,710 20 6/0 | Direct United States Cable . . . . . . . . . eee · . 11 111 11 14 6 1 9 Jan., Apr., July, Oct. 11} 11 
211 1,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) ... 9) 102 99 101 4 8 0 June and December. Es 
& 1,000,000 | Stock 65/0 | Eastern Ordinary ..................... e . 6e өөө. 14) 150 145 150 4 13 4 Jan., Apr., July, Oct. | 1473 146 
1,20, 666 Stock 17/6 Do. A per Cent. Preference Stoch . . 96 9) 97 100 819 2 T p ss id 
41,432,200 | Stock 4 * Do.  4perOent. Mort. Deb. Stook (red. „| 11 116 11 116 3 9 0 | May and November... + "T 
250,000 10 2 Eastern 1 J ͤ FRA STERNEN ЕСЕ 5 141 15 14) 15 411 10 | Jan., Apr., July, Oot. 1576 141 
48320,000| Stock Do.  4perCent. Debenture Book i TA 5 по 15 110 11» 8 9 7 | Februaryand August ose er 
£300,000 100 4 *Hastern and B. African 4% Mort. Deb. 9) 102 93 102 818 6 | February and August EM - 
£200,000 26 4X Do. 4рег Cent. Mauritius Sub. "Debe (el). 109% 103% 109% 108% 3 17 8 | May and November... sea ee 
190,237 10 4/6 | Globe Telegraph and Trust ....................... SeeXi| OW 11 n^ 11 41110 Jan., Apr., July, Oot.) 11 1:1 
190,043 10 8/0 Do.  6per Cent. Proference........... renee KA 141 16 14? 1 819 0 l4 P 
150,000] 10 50 | Great Northern of Copenhagen . . .. .. .. 1 33 31 s $15 9 |Januaryand July. . o 
494,900 100 47 | Halifax & Bermuda Cable 44% 1st Mort. Deb. (red.) . 93 101 93 101 4 9 1 | June and December .. EN - 
17,000 35 37/6 | Indo-European ................„- . . . . . . . . . . none 51 65 51 55 4 10 11 | May and November .. " © 
100,000 100 6 London Platino-Brazilian 6 per Cent. Debe., 1904 .. 105 108 105 108 611 7 | March and September T - 
£100,000 100 4 Pacifico & European Tel. 4% dar. Debs. (red.) 100 103 100 103 817 9 | Juneand December ... - ove 
11,839 8 40 Reuter 8. . .. .. . e eee eee cee eee — 71 $$ 71 8i 414 1 | April and Ootober...... E" PAP 
3,381 |£100 Oert.| 65У Submarine Gables Trust ...............-. — M 125 130 126 13) 4 13 10 T өө 
15,009 10 vis West African Telegraph .................. ... КОЛЛ N 3% N 3 498 December and Jul E ese 
8171, 100 100 6X |* Do. брег Оепі. Debentures (red.) . 93 101 98 101 Б 0 4 | Marchand Beptembe. š eae 
30,008 N nk West Ooast of America... ТОННА БОРА qa P PUES 1 1 1 1 T ove ons 
@150,000 100 4% |+ Do. арс сое Debentures s . . 93 103 . 99 103 8 1: 7 | January and July. e - 
89,331 10 1/0 | West India and Panama . . . . Sc eU ERES. $ i d i - May and Novem т. 855 m 
84,563 10 6/0 Do. брег Cent. lat Preference ..... nena ossos: 64 7 7% 8 0 0 »" »* 7 - 
4,669 10 6/0 Do. гга Cent. 2nd Preference .............. о. 6 7 à 6 10 0.0 ese - 
£90,000 100 Б * Do. Брег Cont. Debentures .. . . 103 1% 102 20 418 6 January and July S ssi kis 
4389, 731 Stock 4 Western & Brazilian 4 per Cent. Debenture Stock . 4 15 3 | June and December ... ii ses 
207,930 10 8/0 | Western gi eim grs Brazilian Submarine) 157 " 15 141 qu 4111) | Mar., June, Oot., Deo. 15,4 144 
875,000 100 6% |° ро. брег t. Debs. (3nd Series, 1906) ......| 103 106 103 106 414 4 June and December ... "m eos 
TELEPHONES. 
000 £5 0 Осын Teleph fall id %%% %%% 0000 3 5 14 4 5 000000000000000 0020 00 es 
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Тнк annual meeting of the British Association for the 
Advancement of Science was inaugurated at Bradford on 
Wednesday. The public proceedings commenced with the 
presidential address of Sir WLIAM Turner, the eminent 
Professor of Anatomy at Edinburgh University. The Presi- 
DENT took for his subject the ‘cell theory of life, and sketched 
in an interesting and instructive manner the progress of 
knowledge of living tissue. The subject has just this much 
in common with electrical science, and indeed with all scientific 
inquiry, that it admirably illustrates how advance has always 
been made by the unfolding or evolution of previous dis- 
coveries. Thus, from a knowledge of the essential relation 
of tissue to life, biologists passed to the establishment of the 
essentially cellular nature of all tissue, and at the present 
stage the internal structure of the cell itself is being gradually 
unfolded. Prior to the inaugural address, at a meeting of the 
General Committee, the question was raised as to the admission 
of women as members of the General and Sectional Com- 
mittees. A motion, advocating their admission, was brought 
forward by Prof. HAnroa and seconded by Prof. Sitvanus P. 
Tompson, and after some debate was carried by a 
substantial majority. Before, however, this proposal can be 
practically adopted, it must go before the Committee of 
Recommendations, and be subsequently reported by this 
committee to another meeting of the General Committee. It 
is to be hoped this routine can be gone through before the 


Bradford meeting is concluded. The meetings of the various 
sections began yesterday with the delivery of the presidential 
addresses. We commence this week & full report of Dr. 
LanMon's address to Section- А, the subject of which will be 
found of extreme interest to students of the dynamics of the 
ether in relation to electrical and magnetic phenomena. 


Tux inquiry of the Board of Trade Commissioners on the 
boiler explosion which took place on July 25 last at the Crystal 
Palace District Electric Supply Co's. works at Sydenham 
practically attributes the disaster to a boiler badly made in the 
first instance, and badly looked after during its use. Although 
constructed only nine years ago, and apparently built for a 
working pressure of 140lbs.—at about which pressure it has 
been in actual use—the boiler-makers had employed cast- 
iron, in place of & more reliable metal, for such important 
details as some of the stays supporting the crown of the 
firebox. Messrs. Новмввү & Sons freely admitted at the 
inquiry that the boiler was defective, but pleaded that at 
the time the boiler was made they had in their employ an 
engineer who subsequently had been dismissed for passing 
bad work! The Engine, Boiler and Employers’ Liability 
Insurance Co.'s inspector appears also to have been at 
fault, the Commissioners stating that he had not, in their 
opinion, made adequate examination of the boiler. More- 
over, the Commissioners appear to have thought that, 
besides his electrical and other qualifications, the resident 
chief engineer and manager, Mr. A. L. Puurs, ought to 
be a boiler expert. The Crystal Palace District Supply Co. 
were ordered to pay £150 towards the costs of the inquiry, 
and the above-named insurance company E50; but the boiler 
makers were let off because the boiler was made so long 
ago! Surely this last was a curious reading of the Statute 
of Limitations, when it is remembered that the makers admit 
having built the boiler with inherently defective parts, the 
failure of which was the immediate cause of the explosion. 
If, as we understand, Messrs. Honwssv are cautioning users 
of this type of boiler against their continued use, and under- 
take to overhaul these boilers free of charge, some good may 
come from the inquiry, which does not seem to have 
altogether placed the burden of guilt, if we may so term it, 
upon the right shoulders. A feature of the case was a 
singularly inconsequent report upon the boiler by another 
insurance office expert. 
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Tux correspondence columns of The Times recently have 
given expression to a not altogether unnatural anxiety on 
the part of the general public to know what may be expected 
to happen when a train of the Central London Railway type 


of underground railway is brought to a standstill midway 


between two stations through temporary stoppage of electric 
power. Suffocation in Egyptian darkness seems to be the 
We hasten to say that no fate is more 


fate most feared. 
improbable. The deserved popularity of the ''Twopenny 
Tube” need suffer no detraction on account of such fears, 
which are utterly baseless. 


the electric lamps are provided on every train. As to 
suffocation, the numerous shafts at the stations along the 


line, to say nothing of trains moving in other parts of the 


tunnels, must maintain a continual circulation of fresh air. 
On this subject Sir Bensamm Baxer has sent an authoritative 


— in some parts gruesome—letter to The Times, which we 
reprint below :— 


In reply to the inquiry of “А. F. B., as to what would happen in the 
event of a train filled with passengers being stopped for half.an-hour in 
the middle of a tunnel on the Central London Railway or other of similar 
construction, will you permit me to say that the purity of the air breathed 
by the passengers would be practically unaffected, but that the temperature 
might appear somewhat high in contrast to the cold tunnel unless the 
end doors and side ventilators were all kept open! Numerous experi- 
ments on a scientific basis have proved that the oppressive condition 
of air sometimes complained of in railway carriages above or below 
ground is related to the temperature and not to the purity of the 
air; so that, whilst in summer people may complain of being suffocated 
though all the carriage windows are open, in winter they feel no such 
oppreesion though they remain all night in a well-filled carriage with 
every window and ventilator studiously closed. It has been practically 
demonstrated by physiological and chemical experimenta tbat a live man 
might be sealed up in a lead coffin for half-an-hour without any resultant 
feeling of oppreesion—I say nothing of depression — provided he were 
treated as frozen mutton in a cold store, so that the air he breathed, 
though astoundingly foul from repeated breathing, might still remain cold. 
The worst that could happen from a stoppage of many hours in a small 
tunnel would be that some of the passengers might get as warm as if they 
were in the cheap seats of a theatre, assuming they remained in the 
carriages, which is not at al! likely, as convenient gangways are provided 
along which passengers could walk to the nearest station, and supplemen- 
tary lights are available in the event of a breakdown of the ordinary 
aystem. 
—— 


Ax important change in the system of electric supply at 
Sheffield has been proposed by the City electrical engineer, 
Mr. S. E. Feppen, in a report dated 24th August, reprinted on 
another page. From the outset Sheffield has been under the 
disadvantage of having a high-frequency alternate-current 
system of supply. This, combined with various troubles 
.from time to time in the working of the plant, has tended to 
hinder the natural growth of the logd. It will readily be seen 
that as regards motor load this high frequency is practically 
fatal. It is not at Sheffield only that supply station engineers 
have had to grapple with this same difficulty. In some places 
it has been solved by conversion from the alternating to the 
continuous-current system, in others by the introduction of 
supplementary continuous-current plant for a separate motor 
load, and in still other places polyphase machinery has been 
introduced. There have been alternate-current systems, how- 
ever, which, owing to being planned at the start to work on 
a low frequency, have been able to develop a considerable 
motor load: the municipal station at Derby is a notable 
instance. The problem presented to Mr. FrppzN, therefore, 


Even the discomfort of being 
plunged into darkness need not occur, for lights other than 


has been to select the best of several practicable solutions; and 
he has recommended his Electric Light Committee to adopt 
that one which certainly would involve the least possible 
change in the existing works, viz., to adhere to the single 
phase alternate system, but to reduce the frequency from 
100 ^, to 50 . Evidently Mr. Fzppzx has become а dis 
ciple of Mr. Екввлмті, who, on several occasions recently, has 
preached the efficacy of the low-frequency single-phase current 
for general supply to lamps and motors. Mr. Екррем'з report 
has been referred to Mr. R. Hamwonn, and we understand 
that Mr. Hammonn’s report on it is about to be forwarded to 
the Committee. Meanwhile, Mr. Fenne is accompanying а 
deputation, consisting of the Chairman and Vice-Chairman of 
the Committee, to the Paris Exhibition, where the latest 
electrical machinery is to be inspected, and from thence to 
Frankfort, where there is a magnificent object lesson in single- 
phase electrical distribution for lighting and power. 
PO NE 

On February 11, 1898, we announced than an ingenious 
telegraphic instrument, invented by Messrs. Свеновк and 
Баотев, and called by them a synchronograph, had been 
tested on the British Post Office land lines, the longest loop 
tried being 1,097 miles in length—viz., from London to 
Glasgow and back by different routes. Considerable develop- 
ment in this instrument, we believe, has taken place since 
that date, and at the International Electrical Congress st 
Paris, in the Telegraphy and Telephony Section, on the 25rd 
ult, а Paper was communicated by the joint inventor, 
giving a description of their latest practice with this 
instrument. An abstract of the Paper appears in ош 
issue this week. In the discussion which followed the 
reading of the Paper, Mr. Gaver, of the General 
Post Office, commented on the claims made by the 
authors as to the relative increase in transmitting speed. 
and described some of the experience on British lines. He 
stated that as they could always get full speed out of the 
ordinary Wheatstone system anywhere within the limits of 
the British Isles, by the use of repeating instruments, the 
Crehore and Squier system of sinusoidal transmission had 
not been adopted. He further considered that the results 
obtained by the inventors compared none too favourably with 
the British Wheatstone practice, because it was necessary for 
the inventors to experiment with their system at night or ai 
other times when the neighbouring wires were quiet, and 
he believed that in the busy hours with other land lines ai 
work, the inductive disturbances would greatly reduce the 
apparent advantage. We hope at an early date to give some 
further particulars of the sinusoidal system of operating the 
Wheatstone receiver. 


Cable Interruptions :— - Date of In tion. 


Latakia—Cyprus — ....—..— emeret June 21,1 
Cayenne— Pinhi ——Á— — САНАНА РАНУ - Oct. 11, 1899 
ier Taria EI uůn—· O UU— A . Jan. 3, 1900 
VVV „ Feb. 20, 1900 
CC . Маг. 2,1900 
М81ө-86. Nicolas—Cap Haitien... .................... Mar. 7, 1900 


University College, Nottingham.—The next session com- 
mences оп Oct. 8th, and courses of instruction in mechanical, 
electrical and civil engineering extending over two and three 
years are given at this college. Prospectuses can be obtained 
from the secretary. 
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A False Alarm.—The rumour having been circulated that 
the fire in the subway at Charing Cross originated with the 
telephone wires, we may assure our readers that such was 
not the case. Telephone wires, our non-electrical readers 
may care to know, are not a source of fire risk. 


Northampton Institute (Clerkenwell, London).—In addition 
to the engineering day courses at this Institute, evening 
technical courses have been added in all branches of electrical 
and mechanical engineering. These classes will commence on 
Monday, Sept. 24. Particulars can be obtained at the 
Institute or of the principal, Dr. R. Mullineux Walmsley. 


Iron and Steel Institute.—Arrangements have been made 
for holding a meeting of the above Institute in Paris from 
Sept. 17 to Sept. 20. On the 18th inst. the President will 
deliver an address in the Hall of the Société d' Encourage- 
ment, and a number of Papers will be read and discussed, 
while on the following day the remainder of the Papers will be 
disposed of. The rest of the visit will be occupied in paying 
visits, attending receptions, &c. A detailed programme may 
be obtained of the secretary, at 28, Victoria-street, S. W. 


Paris Exhibition Literature.— The second part ok L'Elec- 
tricité à l'Exposition, de 1900," which is being edited by 
MM. Hospitalier and Montpellier and published by Vve. 
Charles Dunod (Paris) has just appeared. It is from the pen 
of M. Montpellier himself, and deals with the continuous- 
current dynamos generating current for the light and power 
supply of the exhibition. The machines are taken seriatim 
and a condensed description of each is given, the two German 
continuous-current machines being omitted however. There 
appears to be no attempt at literary style, the particulars of 
the machinery being simply written down in short sentences, 
most of which commence with “ le,” la,“ or “les.” Some 
good drawings illustrate the text, however, but the photo- 
graphic views of the various units are for the most part badly 
executed. The volume should be useful as a record, and we 
look forward to reading the next number, already due, on 
the alternating-current sets. 


` The German-American Cable.—A Reuter's telegram, dated 
the 31st ult., &nnounces that Herr von Podbielski, the German 
Secretary of State, has received the following telegram from 
the German Emperor :— 

І am much pleased at the successful completion of the laying of the 
cable between Emden and New York. І give you my best thanks for the 
intelligence, and congratulate you on the speedy execution of this work, 
which is of such importance for our Fatherland, and which, as I confidently 
expect, wil contribute to strengthen and increase the relations between 
two friendly peoples. As an expression of my satisfaction with your 


successful efforts, I appoint you à la suite of the Third Regiment of 
Ziethen Hussar s. | WILHELM, I.R. 


His Majesty also sent the following telegram to President 
McKinley :— | 

On the opening day of the new cable, which brings Germany into the 
closest telegraphic communication with the United States, it gives me 
pleasure to express to your Excellency my satisfaction at the completion 
of this important work of peace. Iam sure that I am at one with your 
Excellency in wishing and boping that this cable communication will 
further the well-being, and will contribute to the maintenance of the 
friendly relations existing between our two countries. WILHELM, I.R. 
President McKinley replied as follows :— 

ö To his Majesty Emperor and King William II., Berlin. 

I have received with great pleasure your Majesty's telegram of con- 
gratulation on the occasion of the inauguration of the cable, which 
completes the net of closer communication between this country and the 
German Empire. In this age of progress every tie which draws nations 
nearer together in their commercial and friendly relations and in their 
general well-being cannot fail to strengthen their cordial relations, aud 
speed them on their mutual advance along the path of peace. 


Traction Electrolysis at Providence, R.I.— Investigations 
have recently been carried out at Providence, R.I., to deter- 
mine the danger from electrolysis due to traction earth currents, 
and a report has been drawn up by Mr. A. A. Knudson, of 
New York. Most of the electrolytic troubles are accounted 
for by bad bonding or broken bonds. In some cases the 
voltage between the tracks was as high as 5 volts. The 
following extract from the report gives a description of the 
condition of the pipes after excavation :— 


At tbe 11 excavations made the water mains were carefully examined 
for evidence of electrolysis, and tests for current flow through them were 


made at each place. Most of them were in soil which was sandy, and in 
some cases hardly damp, although there had been recent rain ; this condi- 
tion of soil is not such as to favour the flow of current from the mains 
owing to ita high electrical resistance, and thereby to cause electrolytic 
action at such points. In some cases, however, where the soil was 
more favourable, and the current: flow in the main excessive, electrolysis 
pittings have been found, but not of an immediately serious nature so 
far as could be seen, as in all except one case the action was found on the 
bell end of the joint, where the metal is heavier than at other portions. 
The exception mentioned was at the excavation on Hartford-avenue, 
near the junction of Plainfield-street and Manton-avenue, where the effects 
of electrolysis were found at the spigot side of a joint, the current of the 
pipe flowing in the reverse direction in relation to the joint. This is a 
condition which should cause concern and warrant early attention, for 
although the damage is not serious, as found at this point, there may be 
many other joints in this main located where more favourable conditions 
prevail to cause electrolysis to be more active and damaging. 

A Selector System of Typewriting Telegraphy.—A type- 
writing telegraph embodying several novel features has 
recently been brought out in America by Messrs. Z. G. Sholes 
and A. C. Gilmore of Chicago. One of the principal features 
of this ‘instrument is that the signals are transmitted over 
an ordinary telegraph line by Morse dots and dashes. 
The transmitting instrument consists of a typewriter 
resembling an ordinary Remington-Sholes machine with 
an electric sending apparatus attached. This sending 
attachment consists of a contact dram which is driven 
one revolution, by a tiny electric motor, every time that 
a typewriter key is depressed. When a key is depressed and 
while the contact cylinder is making its one revolution, a 
contact finger corresponding to the letter struck is brought 
down against the cylinder. Upon the cylinder are contact 
strips corresponding to each letter as arranged on the Morse 
alphabet. The revolution of the cylinder therefore transmits 
the Morse signal for that letter. At the receiving end a relay 
is operated which works the receiving apparatus in the follow- 
ing manner. The impulses from the line are received by 
means of an electromagnetic selector apparatus which separates 
the several batches of signals. By means of a contact arm 
moving over contacts, the different combinations of dots and 
dashes that form each separate letter are made to operate the 
keys of the receiving typewriter through the agency of a 
number of electromagnets placed underneath the instrument. 
We understand that messages have been transmitted with 
this instrument over 265 miles of the Central Union Tele- 
phone Co.’s lines in Illinois. The speed at present attained 
is said to be about the same as that of an average telegraph 
operator. A recent issue of the Western Electrician of Chicago 
gives an illustration of this instrument together with further 
particulars of its construction. 


Gas Polarisation in Lead Accumulators.—Messrs. Nernst & 
Dolezalek, commenting on this subject in the Zeitschrift für 
Elektrochemie, say that, according to the theory of the libera- 
tion of hydrogen on metals which Caspari has been recently 
seeking to verify experimentally (Zeitschr. Phystkal. Chem., 
1899, Vol. XXX., p. 89), there is a term to be taken into 
account in addition to that which represents the energy 
requisite for the decomposition of the electrolyte, and this 
term depends on a specific property of the electrodes 
themselves, and is probably greater the smaller the amount of 
hydrogen which has to be abstracted by them. As lead has 
this property in a very small degree the work which is 
necessary for the formation of hydrogen bubbles in the 
electrolysis of dilute sulphuric acid is considerably greater on 
a lead surface than on one of platinum. Therefore, in 
the electrolysis of dilute sulphuric acid containing Jead 
sulphate in solution, not hydrogen, but lead is formed. Lead 
sulphate immersed in dilute sulphuric acid in a platinum 
vessel was not reduced by a current of 0:02 ampere with 
a current density per square centimetre of 0:0004 ampere 
acting on it for a week, but it was reduced in a lead vessel. 
According to this the potential difference between platinum 
and lead peroxide is 1:60 volt, and between lead and lead 
peroxide is 1:92 volt. If the current density is 0-01 ampere 
per square centimetre, then the hydrogen is formed under such 
high pressure on the platinum surface that а reduction of lead 
sulphate takes place, and the same reasoning can be applied to 
the case of the separation of oxygen. This abnormal behaviour 
of lead also explains the sharp rise in E.M.F. which takes 
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place at the end of charge. During the greater part of charge 
the acid is saturated with lead sulphate owing to the presence 
of dense sulphate on the electrodes, but at the end nearly all the 
sulphate is used up, and what is present in solution is therefore 
quickly electrolysed out of it, which results in the concentration 
of the lead ions rapidly decreasing, with a consequent rise of 
E.M.F. Very soon therefore the lead solution becomes so dilute 
that the work requisite to separate lead from it becomes as great 
as that which is requisite for the separation of hydrogen from 
a lead surface. After this the separation of lead ceases and 
that of hydrogen begins, and analagous changes occur at the 
lead peroxide electrode. If an accumulator which has been 
overcharged is left at rest on open circuit the ever-present 
lead sulphate diffuses out of the pores of the plate, quickly 
reducing the E.M.F. to the normal. The high potential which 
is noticed at the end of charge is therefore due, according to 
this hypothesis, to the formation of a lead sulphate concentra- 
tion couple in the accumulator. In the case of mercury the 
evolution of hydrogen is more difficult than in that of lead, 
and when a lead plate is amalgamated the evolution of hydro- 
gen does not start till a higher potential difference is reached, 
and in consequence a larger part of the active material takes 
part in the reaction. This explains the well-known effect 
of the mercury salts in increasing the capacity of the cell. 


An American Report on Steel Rails.—The American 
delegates to the International Railway Congress at Paris 
appointed to report for all countries, except the United States, 
as to the nature of rail steel, have prepared their report. Our 
readers are aware that America has taken the lead in the 
matter of using high grade steel for tramway and railway 
rails, and that only recently has this country begun to follow 
the practice. The report states that on the Continent hard 
steel is now universally acknowledged to be superior to soft 
steel for rails, as it resists better the crushing action of heavy 
locomotive wheel loads, and improvements in metallurgical 
processes now enable hard steel rails to be rolled without 
danger of brittleness. Both acid and basic steel are used, the 
latter on a large number of lines. The report refers to a 
remarkable case of rail wear on the Western Railway of 
France, where some 891b. basic steel rails which had been in 
service seven years at stations, where they were subject to the 
braking action of the wheels, were worn down 1:06in. on the 
head, after carrying а traffic of 450,000 trains, without pro- 
ducing an uneven surface. When it is considered that the wear 
which rails will ordinarily stand is in. to 3 in., in most cases à in., 
this record speaks well for basic steel. The report produces some 
evidence to show that the hardness (percentage of carbon) 
should be increased with increase in weight of rail, one 
reason stated specifically being that in light and heavy rails, 
made by the same process from steel showing the same tensile 
strength in both, the metal in the heavier rails appeared to be 
less homogenous and offered less resistance to wear. On the 
wear of rails the information produced by the report was 
gathered from widely varying results. For instance, on the 
Kaiser Ferdinand’s road in Austria the average wear per 
100,000 trains amounted to 0:039in., while on the Northern 
Railway of France the wear was 0:078in. per 100,000 trains, 
under similar conditions. The report as to wear on the rail- 
ways of Great Britain and colonies states that information 
received on this subject is vague and indefinite in regard to 
such particulars as grades, tonnage, number of trains, &c. 
On the London and South-Western Railway, bull-headed rails 
weighing 82lb. per yard lost 15 per cent. of their weight in 
15 years, while 881b. T-rails laid in a tunnel lost 10 per 
cent. of their weight in nine years; the same rails under 
heavy traffic on open track lost 15 per cent. of their 
weight in five years, while rails of the same weight in 
a different track lost only 6 per cent. during the same time. 
In the practice with the railways of Great Britain and colonies 
most companies specify metal having an ultimate tensile 
strength of 40 tons to 50 tons per square inch, and in addition 
to this some companies specify that metal of this strength must 
show an elongation of 15 per cent. to 20 per cent. Acid steel 
is used in all cases and is made by both the open hearth and 
Bessemer processes, more generally by the latter. The per- 
centages of carbon runs pretty generally from 0-35 per cent. 


to 0:50 per cent. Some of the companies leave the technical 
conditions of manufacture to the discretion of the manufac- 
turer, stipulating that certain tests shall be made, while others 
exercise & considerable amount of precaution as to the hand. 
ling of the metal during manufacture, specifying the minimum 
size of ingot, hammered and reheated ingots and the cropping 
of all doubtful metal from the ends of rails. On the whole 
the report shows some differences between European and 
American practice and many points of similarity. An im- 
portant difference is in the use of basic steel and steel made 
by the open-hearth process, neither practice having as y& 
gained a foothold in America. On proportioning the metal 
between head and base and as to the preference for the use 
of hard steel the practice in Europe is similar to their own. 
Hammered ingots were once the rule in America, but the 
practice was abandoned many years ago. 


Railways and Moving Platforms.— We reprint below a 
remarkable letter from Prof. John Perry which appeared 
in Nature last week. Prof. Perry claims to have invented, 
about 20 years ago, a method of entering and leaving 
moving trains, which may be regarded as containing 
the germ of the idea of moving platforms and stair- 
ways so recently grown popular. Although the subject iB 
not directly electrical, our readers will readily perceive that if 
the scheme is to be put into practice it can only be by the 
application of electric power :— 

About 20 years ago I was in the habit of speaking with Prof. Ayrton 
and other friends about a scheme which might increase ten-fold the carry- 
ing capacity of the Underground Railway. I prepared a letter for The 
Times newspaper about two years ago, but at the earnest entreaty of a 
friend I applied for patent protection for the scheme, and did not publish 
the letter. I have not proceeded with the patent, and wish now that 1 
had published the letter. Indeed, I wish that, instead of merely talking 
the matter over with friende 20 years ago, I had published what 1 
had to say. Travelling now on the new Central London Railway, one 
feels that there is enormous waste of energy and of time in starting 
and stopping the trains. Again, a train must not be longer than the 
platform. On my scheme the train does not stop, and the longer it i$ 
the better. Indeed, I can imagine an endless train keeping a perfectly 
constant speed all the time. My scheme is easy enough to understand 
now that moving platforms are common. After passengers enter a station 
I get them gradually into a state of motion, so that moving alongside tbe 
train, and at the same speed, they may enter and other gers may 
leave. There are many ways in which the scheme may be carried out. 
From a wayside station passengers may enter an exprees train which does 
not stop in the following way : They entera small train at the station ; this 
train gradually gets up a epeed equal to that of the express; it runs along- 
side the express at a particularly well-laid part of the line; there is an 
exchange of rs, and the local train jean comes to rest again 
at the station. For the Underground Railway the method which 
moet commended itself to Prof. Ayrton and me long 
At a station, say St. James's Park, the platform was a carefully 
contructed turntable, 500ft. in diameter, the rim of which travelled 
at 8 miles per hour. The whole area was not really a floor; it was ouly 3 
skeleton of a turntable, being an outer rim 8ft. broad and many 

The very long train to Mansion House, travelling at 8 miles pr 
hour, was close to the rim of the turntable ; indeed geared with it in a 
rough, simple manner for less than half ita circumference ; the train from 
Mansion House did the same on the other side. I need nut speak of the 
automatic opening and closing of the doors of the train. A passenger—let 
us say second class for Mansion House, takes his ticket and descends a spiral 
staircase, which revolves so slowly that even the frailest and most timid 
of old ladies is not frightened ; in fact, it revolves on its own axis once in 
134 seconds. At the bottom the passenger sees a few notices; one of 
them saying second class, Mansion House, has a hand pointing slong 
a radial passage, and this is followed. As the ger moves radially, 
he does not notice that he is gradually getting up speed circum- 
ferentially. Не does not notice that the floor gete slightly inclined 
as he moves out, to counteract the small effect of centrifugal force. 
When he reaches the outside of the platform he probably finds 
a train there, seemingly at rest, with the doors өреп, and he enters it, 
moving perhaps along the platform, choosing one compartment rather 
than another. If he is lucky he has about one minute in which to make 
his choice. But he will notice near him on the platform an altering time 
signal which tells him how much more time he has to waste: 503c., 
40вес. or 30zec., or 20sec., or 10sec. If he delays after the signal says 0. 
an iron railing will come between him and the train ; he will see the train 
moving laterally away from the platform, and he must wait 74sec, before 
he sees a train coming laterally towards him ; the railing goes away, and he 
has again 60sec. in which to enter. If he had a third-claes to South Kev- 
sington, he would have proceeded in exactly the same way. Also every 
passenger wanting to leave the train at St. Jamee's Park had 60sec. in 
which to doit. Trains at 16 miles an hour would give only half these times 
A platform of only 250ft. diameter would give only half the time if the 
train speed was 8 miles an hour. I need not dwell upon the details of this 
and other methods which suggest themselves. It may be soon or 8706 
but I feel sure—I have felt sure for many years—that my method will 
have to be adopted. 


ago was thi: 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier DALBE.) 

Spectrum of Radium.—Demarcay has given a list of 15 
spectrum lines due to “radium.” О. Runge points out, 
however, that the accuracy of Demarcay’s determinations is 
not very great, the error being about 0°7 of an Angstrom unit. 
Hence Demarcay’s line 4,688:0 might be anywhere between 
4,682-8 and 4,688°7. But in this interval there are no less 
than six Fraunhofer lines, according to Rowland, and that 
makes the evidence for the separate identity of radium very 
much feebler than it was. Runge has therefore re-determined 
the spectrum of radio-active barium chloride with a greater 
dispersive power than that employed by Demarcay, and has 
been able to definitely locate three of Demarcay’s lines. These 
are situated at 4,820:14, 4,682 :846, and 8,814-591 respectively. 
The remainder were either invisible, or were found in the 
spectrum of barium chloride when free fram radium. An 
economical method of spectroscopy was that of dipping a thin 
platinum wire into the powdered preparation and heating the 
wire by means of an electric current until a bead was formed, 
which was then made an anode in a spark-gap. But it is 
possible that the luminous intensity attained was not great 
` enough to reveal some of the feebler lines described by 
Demargay. In any case, the existence of at least three 
characteristic lines may be taken as definitely proved. They 
are not contained in the solar spectrum. 

[C. Конок, Ann. der Physik, No. 8, 1900.] 


Atomic Weight of Radium.—Madame Curie has made 
considerable progress lately towards the eventual isolation 
of pure radium. The latest product only contains traces of 
barium, and may be regarded as practically pure radium 
chloride. But the quantity of the salt so far available is too 
small to determine the atomic weight of radium from it, and 
the authoress has had to content herself with a determination 
of the atomic weight of the mixed metallic base contained in 
a product rich in radium. The atomic weight of pure barium 
is 1875. The value for the mixed product found last 
November was 146, and the latest value is 174. The two 
last figures mark the very considerable advance made in the 
last half-year towards the purification of the radium salt. 
How high the atomic weight of radium is cannot at present 
be even guessed at, since there is no means of determining 
the proportion of radium in the salt, and the spectroscope 
only yields very rough quantitative indications. But it is 
safe to say that it is very high.  Radio-activity seems, in 
fact, to be conditioned by a high atomic weight, just as if 
the heavier atoms had more negative electrons to spare. It 
is to be hoped that, in spite of the difficulty and costliness of 
the work involved, the atomic weight of radium will soon be 
obtained from the pure chloride. 

[Madame Curie, Comptes Rendus, August 6, 1900.] 


Circuit of Flectrolytes.—Eleotrolysis without electrodes has 
already been satisfactorily carried out by means of liquid 
electrolytes moving in a magnetic field. Camichel and 
Swyngedauw now describe some new arrangements, one of 
which proves that an electrolyte can be traversed by a current 
without any electrolysis taking place, or at least none which 
involves the evolution of gas. The authors induced an 
alternating current in an electrolytic circuit (acidulated water 
of density 1:25) contained in a glass tube, under conditions in 
which a voltameter should have given several cubic centi- 
metres of gas, but none was produced, In another experiment, 
a spiral tube of ebonite was wound about the primary coil of 
a transformer and inside the secondary coil, and the circuit 
was completed by means of a glass tube, the whole having a 
resistance of some 70 ohms. A constantan-iron thermo- 
couple indicated a rise of temperature of the order which could 
be expected in consideration of the experimental data. The 
authors also formed an electrolytic chain -consisting of 
sulphuric acid, sodium chloride, and potash, separated 
presumably by porous partitions. The contact surfaces were 
renewed by continuous circulation. But the sensitiveness of 
the galvanometer employed was not sufficient to place in 
evidence the current probably generated. 

[CAMICHEL and SwxNGEDAUW, Comptes Rendus, August 6, 1900.) 
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Simultaneous Telegraphy and Telephony.—A. Turpain has 
devised a means of utilising a telephone circuit for the trans- 
mission of simultaneous telegraphic messages by employing 
wire waves generated by a Lecher oscillator. The main 
difficulty employed lies in protecting the telephone circuit 
from the effect of the waves. This is done by enclosing the 
telephone apparatus T (see diagram) in a cabin papered with 


) 


tinfoile. Тһе line wire traverses a vacuum tube inserted ih 
the wall. It is surrounded by a wire ring not in contact with 
it, but in touch with the tinfoil. This tinfoil is connected 
with the resonator r. It captures the waves and thus leaves 
the telephone undisturbed. 

[A. TURPAIN, Journ, de Physique, August, 1900.) 


Measurement of Electric Absorption.—Rowland has described 
an arrangement for measuring the residual’ charge of a con- 
denser, or what is now generally termed electric absorption, 
consisting essentially of a Wheatstone bridge, in which the 
fixed coils of an electrodynamometer are placed in one arm of 
the bridge and the hanging-coil in the cross-connection, where 
the galvanometer is ordinarily inserted. The adjustment of 
the bridge thus used depends upon the fact that there will be 
no deflection of the electrodynamometer if the phase-difference 
of the current in the fixed coils and those in the hanging-coil 
is 90deg. L. M. Potts has tested this method and found it 
very satisfactory. The electric absorption always acts as a 
resistance in series with a capacity. This resistance is 
independent of the current, The temperature has a decided 
effect, the absorption increasing very rapidly with rising 
temperature. Both the capacity and the resistance depend 
upon the period of the current. The method is very useful 
for determining the capacity of a condenser showing electric 
absorption. The method given by Rowland for the detection 
of short circuits in coils proves to be an exceedingly sensitive 
one, and his method for the measurement of losses due to . 
hysteresis and Foucault currents gives very good results, its 
chief advantage lying in the fact that only small quantities— 
say a few hundred grammes—of the substance are necessary. 

[L. M. Porrs, Am. Journ. of Science, August, 1900.] 


Electrification by Ice.—In the course of some experiments 
on liquid air, H. Ebert and B. A. Hoffmanh noticed that a 
body suspended above the surface of the liquid acquired a 
strong negative charge. A series of test experiments revealed 
the fact that this charge is not due to the liquid air itself, but 
to the friction of minute particles of very cold ice suspended in 
it. The authors even succeeded in constructing a kind of 
electrifying machine by means of a tube containing a piece of 
wire gauze through which the vapour of liquid air was driven. 
This phenomenon of electrification should be allowed for in all 
experiments with liquid air, as it may account for many errors 
and anomalies. Ice acquires a positive charge by friction with 
any metal, and imparts to the metal, and other bodies also, a 
negative charge. It appears to be the more active in this 
respect, the colder and the drier it is. This may account for 
the strong electric effects of polar snowstorms. Even in our 
latitudes, ascending currents of air soon reach elevations at 
which all their water freezes, and the friction of the ice 
crystals against suspended dust particles would account for 
part of the atmospheric electrification. In the highest regions, 
& friction between atmospheric ice and cosmic dust, together 
with solar ionisation and the consequent conductivity of the 
atmosphere, might account for the luminescence often 


observed, and even for the aurora., | 
| [EBERT and НОЕРМАНУ, Ann. der Physik, No. 8, 1900.] 
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THE CENTRAL LONDON RAILWAY. 


(Continued from page 557.) 

In our last article we brought to a conclusion our description | been made as follows, the figures giving the capacity per 
of the power station and its equipment. We have now to | mile: Between one core and the other two cores and the 
consider the means for the transmission of power to the | sheathing, 0-88 microfarads ; between one core and the other 
various sub-stations, and afterwards its distribution along | two cores alone, 0:82 microfarads; and between one core and 
the line. one other core, 0:23 microfarads. The cables are conveyed 

ШШЩ in a special tunnel together with the test cables, &с., to the 
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Fic, 36.—SscTion or CABLE SUPPORT AND SHIELD. 


feeders. These are three-core, paper insulated, lead-covered Fic. 50.—Oxx or тни 300kw. TRANSFORMERS. 
cables (Fig. 35), tested to 15,000 volts, and also to one hour's 


8 | entrance of the railway tunnel, where they are brought down 
Дф lt RR To Marble Arch | to the side of the tunnel and carried on brackets protected by 
eee > phon sheet-iron shields, as shown in Fig. 36. Two cables are in 

— , the down tunnel and two in the up tunnel. At Notting Hill | 
— D 29 ` ge Gate station, where the first sub-station is erected, there is & 

b 5 small brick chamber in each tunnel within which is mounted 


Core Less in Watts. 


600 
Hours. 
Fic. 39.—Aazina TEST OF AN ACTUAL TRANSFORMER. 
The temperature of the core was maintained at 80° C. during the test. 


To Substation 
Fio, 37,.—OxNE OF THE . 
E rey E R a marble connection box, shown in Fig. 87. Here three 
37/16 cables are carried from the three cores of each of the 
10,000 volts test—firstly, between the different cores, and | four cables to the sub-station. By means of this small switch 
subsequently from the cores to earth. Capacity tests have | board one or more of the four cables can be cut out of service, or 
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an entire sub-station can be completely cut y from the ше | 01815 sq.in. Ol in- 
phase system. From the power-house to the Notting Hill Gate сора 425 
station each three-phase feeder has a total copper section of | Tha inmalation per able per 100 length»... 1090 .. 996 

Lbs. lead cable 10006 1 CE 5870 .. Z, 

Lbs. weight complete cable per 1,000ft. length ...... 7,100 ... 5,900 

Lbs. weight complete cable per cubic inch ............ 0:166 ... 0165 


95 "LI kl [ade [o ignium Average specific gravity complete cable .. 46 
4 22 1 Total weight of copper in all high-preesure cables... 784 tons. 
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Fic. 40, —ErricizNCY CURVE OF TRANSFORMER, 30 


0:1875 sq. in., but from the Notting Hill Gate station to the | 1981 20 
Marble Arch sub-station the cross section is reduced to 
0:125 sq. in. Only two cables—viz., one in each tunnel, is 
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brought into the sub-station at Marble Arch the other two 
proceeding direct with undiminished copper section to the 
Post Office sub-station where they are carried direct to the 
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Watts. Fig. 44,— THREE-PHAsE Оп, Switch. STEEL CYLINDER PATTERN. 
Fic. 42.— AIR BLAST TRANSFORMER CORE Loss CURVES, 5,000 volts, 400 amperes. Scale: One-twelfth full size, 


DEC А, "п Volts Secondary. 
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feeder panels without an intermediate connection box. The Equipment of the Sub-stations.—Although the actual 
high-pressure supply is not carried beyond this point at | arrangement of the plant differs at the various sub stations to 
present. The following table gives some additional data | suit the local circumstances, the equipment of each sub-station 
relating to the three-phase cables. із the same. It will be unnecessary, therefore, to describe 
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more than one of these stations. Our illustrations, where 
they differ from the general arrangements, relate to the 
Notting Hill Gate station. Each station is provided with 
seven stationary transformers each of 800kw. capacity, two 
rotatory converters each of 900kw. capacity and two blower 
sets. ‘There is also, of course, a switchboard for controlling 
the three-phase and continuous-current connections. 

The static transformers, one of which is shown in Fig. 88, 
have their primaries wound for 5,000 volts and their secon 
coils for 380 volts. By means of the blowers, to be described 
presently, a forced circulation of air is maintained around and 
through the coils, vertically through the cells and horizontally 
through the armature laminations. The primaries of the trans- 
formers are connected in delta arrangement to the three-phase 
circuit. The core is built up of laminated iron 0°01 Ain. thick, 
arranged horizontally, and forming a double magnetic circuit 
round the coils; each sheet is japanhed separately to reduce 
the eddy current losses to a minimum. The iron used is of 
& special quality, having high permeability and low hysteresis 
loss, and is not subject to deterioration due to ageing. A 
curve showing the actual ageing is given in Fig. 89. Venti- 
lating ducts are left between the laminations at intervals of 
а few inches. The coils, which аге form- wound, are arranged 
vertically, there being four primary and four secondary 
sections. Earth shields are placed between the primary and 
secondary sections, and ventilating ducts are left to admit 
of the maximum cooling surface for the coils. The 
method of cooling by forced ventilation consists in draw- 
ing air through the transformer by means of blowers. 
The ventilation can be regulated by means of adjustable 
dampers situated at the top and side of the transformer 
case. The case of each transformer is connected through 
the base to an air chamber running under the bank of 
transformers, and the air from this is exhausted by means 
of two blowers furnished by the Buffalo Forge Co., and 
driven by three-phace 6 н.р. induction motors having 
squirrel cage armatures. Either or both blower sets can be 
used, but one is sufficient for ordinary need, the other being 
held in reserve. Figs. 40 to 48 give characteristic curves for 
the transformers, showing efficiency, losses, impedance, and 
core loss, &c. Both primary and secondary coils of the 
transformers are connected to double pole switches on the 
switchboard, so that any or all of the transformers may be 
used as circumstances require. Fig. 44 shows the three-phase 
oil switch. 

(To be continued.) 
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The Electric Equipment of the New York Elevated 
Railways.—Mr. W. E. Baker, the superintendent of the electric 
construction of the Manhattan Railway of New York has 
announced that the first electrically-equipped train may be 
expected to run on this railway about the 15th inst. The 
first section to be completely equipped is the Second Avenue 
line, on account of its proximity to the power station. The 
total capacity of the new power station will be 64,000 E. p., 
and the maximum horse-power, exclusive of storage plant, 
which will be erected at the sub-stations, will aggregate 
100,000 m.r. Each train will be equipped with four 100 н.р. 
motors. 
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DR. JOSEPH LARMOR’S PRESIDENTIAL ADDRESS 
TO A SECTION OF THE BRITISH ASSOCIATION 
AT BRADFORD.* 


It is fitting that before entering upon the business of the Seetion 
we should pause to take note of the losses which our department of 
science bas recently rustained. The fame of Bertrand, apart from 
his official position as secretary of the French Academy of Sciences, 
was long ago universally established by his classical treatise on the 
“ Infinitesimal Calculus”: it has been of late years sustained by the 
luminous exposition and eearching criticism of his books. on the 
“ Theory of Probability and Thermodynamics and Electricity.” The 
debt which we owe to that other veteran, G. Wiedemann, on 
account of his own researches, which take us back to the modem 
revival of experimental physics, and for his great and indispensable 
thesaurus of the science of electricity, cannot easily be overstated 
By the death of Sophus Lie, following soon after his retam toa 
chair in his native country Norway, we have lost one of the great 
constructive mathematicians of the century, who has in varius 
directions fundamentally expanded the methods and conceptions of 
analysis by reverting to the fountain of direct geometrical intuition. 
In Ttaly the death of Beltrami has removed an investi 
whose influence has been equally marked on the theories of 
transcendental geometry and on the progresa of mathematical 
physics In our own country we have lost in D. E. H 
one of the great scientific inventors of the age; while we specially 
deplore the removal, in his early prime, of one who has recently 
been well known at these meetings, Thomas Preston, whose erpen- 
mental investigations on the relations between magnetism and light, 
combined with his great powers of lucid exposition, marked out for 
him a brilliant future. 

Perhaps the most important event of general scientific interest 
during the past year has been the definite undertaking of the grest 
task of the international co-ordination of scientific literature, and it 
may be in some measure in the prolonged conferences that were 
necessitated by that object that the recently announced international 
federation of scientific academies has had its origin. In theim t 
task of rendering accessible the stores of scientific knowledge the 
British Association, and in particular this section of it, has played 
the part of pioneer. Our annual volumes have long been classical, 
through the splendid reports of the progress of the different branches 
of knowledge that have been from time to time contributed to 
them by the foremost British men of science, and our work in 
this direction has received the compliment of succesful imita- 
tion by the sister associations on the Continent The usual 
conferences connected with our department of scientific activity hare 
been this year notably augmented by the very successful inter 
national congresses of mathematicians and of physicists which met 
a few weeks ago in Paris. The three volumes of reports on the 
progress vell odi ee science during the last 10 years, for which we 
are indebted to the initiative of the French Physical Society, will pro- 
vide an admirable conspectus of the present trend of activity, and 
form a permanent record for the history of our subject. Another 
very powerful auxiliary to progress is now being rapid] provided by 
the republication, in suitable form and within reasonable time, of the 
collected works of the masters of our science, We have quite recently 
received, in a ае uarto volume, the mass of moet important 
unpublished work that was left behind him by the Ше 
Prof. J. C. Adams; the zealous care of Prof. Sampson has worked 
up into order the more pure astronomical part of the volume ; while 
the great undertaking, spread over many years, of the complete 
determination of the secular change of the magnetic condition of the 
earth, for which the practical preparations had been ret on foot by 
Gauss himeelf, has been prepared for the press by Prof. W. G. Adams 
By the publication of the first volume of Lord Rayleigh’s papers a 
series of memoirs which have formed a main stimulus to the progress 
of mathematical physics in this country during the past 20 years has 
become generally accessible. The completed series will form a land- 
mark for the end of the cent that may be compared with 
Young's Lectures on Natural Philocophy " for its beginning. 

The recent reconstruction of the University of London, and the 
foundation of the University of Birmingham, will, it is to be ho 
give greater freedom to the work of our University Coll 
system of examinations bas formed an admirable stimulus to the 
effective acquisition of that general knowledge which is a necessary 

rt of all education. So long as the examiner recognises that his 
unction 18 а responsible and influential one, which is to be taken 
seriously from the point of view of moulding the teaching in place 
where external guidance is helpful, test by examination will remain 
a moet valuable means of extending the area of higher education. 
Except for workers in rapidly progressive branches of tecbni 
science, a broad education seems better adapted to the por 
life than special training over a narrow range; and it is difficalt 
to see how a reasonably elastic examination test can be considered 
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as a hardship. But the case is changed when preparation for a 
specialised scientific profession, or mastery of the lines of attack 
in an unsolved problem! is the object. e general education has 
then been presumably finished ; in expanding departments of know- 
ledge, variety rather than uniformity of training should be the aim, 
and the genius of a great teacher should be allowed frée play without 
external trammels It would appear that in this country we have 
recently been liable to unduly mix up two methods. We Nave been 
starting students on the special and lengthy, though very instructive, 
processes which are known as original reeearch at an age when 
their. time would be more profitably employed in rapidly acquiring 
a broad basis of knowledge. As a result we have been extending the 
examination test from the general knowledge to which it is admirably 
suited into the specialised activity which is best left to the stimulus 
of personal interest. Informal contact with competent advisers, 
themselves imbued with. the scientific spirit, who can point the way 
towards direct appreciation of the works of the masters of the science, 
is far more effective than detailed instruction at second hand as 
regards growing subjects that have not yet taken on an authoritative 
form of exposition. Fortunately there seems to be now no lack of 
such teachers to meet the requirementa of the technical colleges that 
are being established throughout the country. 


The famous treatise which opened the modern era by treating 
magnetism and electricity on a scientific basis appeared just 300 years 
ago. The author (William Gilbert, M.D., of Colchester) passed from 
the Grammar School of his native town to St. John's College, 
Cambridge ; soon after taking his firet degree, in 1560, he became a 
Fellow of the College, and seems to have remained in residence, and 
taken part in its affairs for about 10 years. All through his subse- 
quent career, both at Colchester and afterwards at London, where he 
attained the highest position in his profession, he was an exact and 
diligent explorer, first of chemical and then of magnetic and elec- 
tric phenomena. In the words of the historian Hallam, writing 
in 1839, *in his Latin treatise on the Magnet he not only col- 
lected all the knowledge which others had possessed, but he became 
at once the father pf experimental philosophy in this island”; and 
no demur would be raised if Hallam's restriction to this country 
were removed. Working nearly a century before the time when the 
astronomical discoveries of Newton had originated the idea of attrac- 
tion at a distance, he established a complete formulation of the 
interaction of eta by what we now call the exploration of their 
fields of force. His analysis of the facts of magnetic influence, and 
incidentally of the points in which it differs from electric influence, 
is virtually the one which Faraday re-introduced. A cardinal 
advance was achieved, at a time when the Copernican Astronomy 
bad still largely to make its way, by assigning the behaviour of 
the compass and the dip needle to the fact that the earth itself 
is a great magnet, by whose field of influence they are controlled. 
His book passed through many editions on the Continent within 40 
years: it won the high praise of Galileo. Gilbert has been called 
* the father of modern 5 ” by Priestley, and “the Galileo of 
megnetism by Poggendorff. 

hen the British Association last met at Bradford in 1873 the 
modern theory which largely reverts to Gilbert’s way of formulation, 
and refers electric and magnetic phenomena to the activity of the 
sether instead of attractions at a distance, was of recent growth : it 
had received its classical exposition only two years before by the 
publication of Clerk Maxwell's treatise. The new doctrine was 
already widely received in England on its own independent merits, 
On the Continent it was engaging the strenuous attention of 
Helmholtz, whose series of memoirs, deeply probing the new ideas in 
their relation to the prevalent and fairly successful theories of direct 
action across space, had begun to appear in 1870. During many 
vears the search for crucial experiments that would go beyond the 
results equally explained by both views met with small success ; it 
was not until 1887 that Hertz, by the discovery of the ethereal 
radiation of о wave-length emitted from electric oscillators, 
verified the hypothesis of Faraday and Maxwell and initiated a new 
ега in the practical development of physical science. The experi- 
mental field thus opened up was soon fally occupied both in this 
country and ab ; and the borderland between the sciences of 
a and electricity is now being rapidly explored. The extension 
of experimental knowledge was simultaneous with increased attention 
to directness of explanation ; the expositions of Heaviside and Hertz 
and other writers fixed attention, in a manner already briefly 
exemplified by Maxwell himself, on the inherent simplicity of 
the completed ethereal scheme, when once the theoretical scaffolding 
employed in its construction and dynamical consolidation is 
removed; while Poynting’s beautiful corollary specifying the 
path of the transmission of energy through the other has brought 
the theory into simple relations with the applications of electro- 
dynamics. Equally striking has been the great mastery obtained 
during the last 20 years over the practical manipulation of 
electric power. The installation of electric wires as the nerves 
connecting different regions of the earth had attained the rank 
of accomplised fact so long ago as 1857, when the first Atlantic 
cable was laid. It was largely the theoretical and practical 


difficulties, many of them unforeseen, encountered in carrying 
that great undertaking to a succeesful issue, that necessitated the 
elaboration by Lord Kelvin and his coadjutors of convenient methods 
and instruments for the exact measurement of electric quantities, 
and thus prepared the foundation for the more recent practical 
developments in other directions. On the other hand, the methods. 
of theoretical explanation have been in turn improved and 
simplified through the new ways of considering the phenomena 
which have been evolved in the course of practical advances 
on a large scale, such as the improvement of dynamo armatures, 
the n and utilisation of magnetic circuits, and the trans- 
mission of power by alternating currents. In our time the relations 
of civilised life have been already perhaps more profoundly altered 
than ever before, owing to the establishment of practically instan- 
taneous electric communication between all parts of the world. The 
employment of the same subtle agency is now rapidly superseding 
the artificial reciprocating engines and other contrivances for the 
manipulation of mechanical power that were introduced with the 
employment of steam. The possibilities of transmitting power to 
great distances at enormous tension, and therefore with very slight: 
waste, along lines merely suspended in the air, are being practi- 
cally realised ; and the advantages thence derived are increased 
manifold by the almost automatic manner in which the electric 


power can be transformed into mechanical rotation at the verv 


point where it is desired to apply it. The energy is transmitted 
at such lightning speed that at a given instant only an exceedingly 
minute portion of it is in actual transit. When the tension of 
the alternations is high, the amount of electricity that has to 
oscillate backwards iud forwards on the guiding wires is pro- 
portionately diminished, and the frictional waste reduced. At the 
terminals the direct transmission from one armature of the 
motor to the other, across the intervening empty space, at 
once takes us beyond the province of the pushing and rubbing 
contacts that are unavoidable in . mechanical transmission; 
while the perfect symmetry and reversibility of the arrangement 
by which power is delivered from a rotatory alternator at one end, 
uided by the wires to another place many miles away, where it 
18 absorbed by another alternator with precise reversal of the initial 
Stages, make this process of distribution of energy resemble the 
automatic operations of nature rather than the imperfect material 
connections previously in use. We are here dealing primarily with 
the flawless continuous medium which is the transmitter of radiant 
energy across the celestial spaces ; the pss played by the coarsely- 
constituted material conductor is only that of & more or less imperfect 
guide which directs the current of æthereal energy. The wonderful 
nature of this theoretically perfect, though of course pen y onl 

approximate, method of abolishing limitations of locality with 
regard to mechanival power is not diininished by the circumstance 
that its principle must have been in some manner present to the 
mind of the first person who fully realised the character of the 
reversibility of a gramme armature. 


In theoretical knowledge a new domain, to which the theory as 
expounded 20 yeara ago had little to say, has recently been acquired 
through the experimental scrutiny of the electric discharge in 
rarefied gaseous media. The very varied electric phenomena of 
vacuum tubes, whose electrolytic character was first practical] 
established by Schuster, have been largely reduced to order те 
the employment of the high exhaustions introduced and first utilised 
by Crookes Their study under these circumstances, in which the 
material molecules are so eparsely distributed as but rarely to 
interfere with each other, has conduced to enlarged knowledge and 
verification of the fundamental relations in which the individual 
molecules stand to all electric phenomena, culminating recently in 
the actually determination, by J. J. Thomson and others following in 
his track, of the mas:es and velocities of the particles that carry the 
electric discharge across the exhausted space. The recent investiga- 
tions of the circumstances of the electric dissociation produced in the 
atmosphere and in other gases by ultra-violet light, the Róntgen 
radiation, and other agencies, constitute one of the most striking 
developments in experimental molecular physics since Graham 
determined the molecular relations of gaseous diffusion and trans- 

iration more than half a century ago. is advance in experimental 
ера н of molecular phenomena, assisted by the discovery of the 
recise and rational effect of magnetism on the spectrum, has brought 
into prominence a modification or rather development of Max well's 
exposition of electric theory, which was dictated primarily by the 
uirements of the abstract theory itself; the atoms or ions are now 
definitely introduced as the carriers of those electric charges which 
interact across the æther, and so produce the electric fields whose 
transformations were the main subject of the original theory. We 
are thus inevitably led, in electric and æthereal theory, as in the 
chemistry and dynamics of the gaseous state, which is the depart- 
ment of abstract physics next in order of simplicity, to the considera- 
tion of the individual molecules of matter. The theoretical problems 
which had come clearly into view a quarter of a century ago, under 
Max well's lead, whether in the exact dynamical relations of «ethereal 
transmission or in the more, fortuitous domain of the statistics of 
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interacting molecules, are those areund which attention is still mainly 
concentrated ; but as the result of the progres in each, they are now 
tending towards consolidation into one subject. I propose—leaving 
further review of the scientific aspect of the recent enormous deve- 
lopment of the ро of physical science for hands more com- 
petent to deal with the practical side of that subject—to offer some 
remarks on the scope and validity of this molecular order of ideas, 
to which the trend of physical explanation and development is now 
setting in во pronounced a manner. 

If it is necessary to offer an apology for detaining the attention of 
the section on so abstract a topic, І can plead its intrinsic philso- 
phical importance. The hesitation so long felt on the Continent in 
тг to discarding the highly developed theories which analysed 

physical actions into direct attractions between the separate 
elements of the bodies concerned, in favour of a new method in 
which our ideas are carried into regions deeper than the phenomena, 
has no given place to eager discussion of the potentialities of the new 
standpoint. There has even appeared a disposition to consider that 
the Newtonian dynamical principles, which have formed the basis 
of physical explanation for nearly two centuries, must be replaced 
in these deeper subjects by a method of direct description of the 
mere course of phenomena, apart from any attempt to establish 
casual relations, the initiation of this method being traced, like that 
of the Newtonian dynamics itself, to this country. The question has 
as to how far the new methods of ethereal physics are to be con- 
sidered as an independent departure, how far they form the natural 
development of existing dynamical science. In England, whence the 
innovation came, it is the more conservative position that has all 
along been occupied. Maxwell was himself trained in the school of 
hysics established in this country by Sir George Stokes and 
Lord Kelvin, in which the dominating idea has been that of the 
strictly dynamical foundation of all physical action. Although the 
pupil's imagination bridged over dynamical chasms, across which the 
master was not always able to follow, yet the most striking feature 
of Maxwell's scheme was still the dynamical framework into which 
it was built. The more advanced reformers have now thrown over- 
board the apparatus of potential functions which Maxwell found 
necessary for the dynamical consolidation of his theory, retaining 
only the final result as a verified descriptive basis for the phenomena. 
In this way all difficulties relating to dynamical development and, 
indeed, consistency are avoided, but the question remains as to how 
much is thereby lost. In practical electro etics the transmission 
of power is now the most prominent phenomenon. If formal dynamics 
is put aside in the general theory its guidance must here be replaced 
by some more empirical and teutative method of describing the 
course of the transmission aud transformation of mechanical energy 
in the system. 

The direct pec e in some form, either explicitly or tacitly, 
of the part played by the ether has become indi ble to the 
development and exposition of general physics ever since the dis- 
coveries of Hertz left no further room for doubt that this physical 
scheme of Maxwell was not merely a brilliant speculation, bat con- 
stituted, in spite of outstanding gaps and difficulties, a real formu- 
lation of the underlying unity in physical dynamics. The domain 
of abstract physics is in fact roughly divisible into two regions. In 
one of them we are mainly concerned with interactions between one 
portion of matter and another portion occupying a different position 
in space ; such interactions have very orm and comparatively 
simple relations; and the reason is traceable to the simple and 
uniform constitution of the intervening medium in which they have 
their seat. The other province is that in which the distribution of 
the material molecules comes into account. Setting aside the 
ordinary dynamics of matter in bulk, which is founded on the uni- 
formity of the properties of the bodies concerned and their experi- 
mental determination, we must assign to this region all phenomena 
which are concerned with the uncoordinated motions of the mole- 
cules, including the range of thermal and in of radiant 
actions ; the only possible basis for detailed theory is the statistical 
dynamics of the distribution of the molecules. The far more deep-seated 
and mysterious processes which are involved in changes in the consti- 
tution of the individual molecules themselves are mainly outside the 
province of physics, which is competent to reason only about per- 
manent material systems; they must be left to the sciences of 
chemistry and physiology. Yet the chemist proclaims that he can 
determine only the results of his reactions and the physical con- 
ditions under which they occur ; the character of the Tondi which 
hold atoms in their chemical combinations is at present unknown, 
although a large domain of very precise knowlege relating, in some 
diagrammatic manner, to the topography of the more complex mole- 
cules has been attained. The vast structure which chemical science 
has in this way raised on the narrow foundation of the atomic theory 
is perhaps the most wonderful existing illustration both of the 
rationality of natural processes and of the pron eam powers of the 
human mind. In a word, the complication of the material world is 
referable to the vast of structure and of states of tion 
in the material atoms ; while the possibility of a science of physics 
is largely due to the simplicity of constitution of the universal medium 
through which the individual atoms interact on each other, 


The reference of the uniformity in the interactions at a distance 
between material bodies to the part played by the ether is a step 
towards the elimination of extraneous and random hypotheses abont 
laws of attraction between atoms It also places that medium ona 
different basis from matter, in that its mode of activity is simple and 
regular, whereas intimate material interactions must be of illimitable 
complexity. This gives strong ground for the view that we should 
not be tempted towards explaining the simple group of relations 
which have been found to define the activity of the ether, by treating 
them as mechanical consequences of concealed structure in that 
medium; we should rather rest satisfied with having attained t» 
their exact dynamical correlation, just as geometry explores or 
correlates, without explaining, the descriptive and metric properties 
of space. On the other hand, a view is upheld which considers the 
pressures and thrusts of the engineer, and the strains and stresses in 
the material structures by which he transmits them from one Pe 
to another, to be the archetype of the processes by which all 
mechanical effect is transmitted in nature. This doctrine implies an 
expectation that we may ultimately discover something analogous to 
structure in the celestial spaces, by means of which the transmission 
of physical effect will be brought into line with the transmission of 
mechanical effect by material ework. 


At a time when the only definitively ascertained function of the 
юе ег was the undulatory propaga ion of radiant energy acroes space 
Lord Kelvin pointed out that, by reason of the very great velocity 
of propagation, the density of the radiant energy in the medium at 
any place must be extremely small in comparion with the amount of 
energy that is transmitted in a second: of time. This easily led bim 
to the very striking conclusion that, on the hypothesis that the 
æther is like material elastic media, it is not necessary to assume its 
density to be more than 10-18 of that of water, or its optical rigidity 
to be more than ten 10-* of that of steel or glass Thus far the 
ether would be merely an impalpable material atmosphere for the 
transference of energy by radiation, at extremely small densities but 
with чат great speed, while ordinary matter would be the seat of 
practically all this en But this way of explaining the absence 
of sensible influence of the wether on the phenomena of 
dynamics lost much of its basis as soon as it was recognised that the 
same medium must be the receptacle of very high denaities of 
in the electric fields around currents and magneta.* The other mode 
of explanation is to consider the ether to be of the very essente 
of all physical actions, and to correlate the absence of obvious 
mechanical evidence of its intervention with its regularity and 
univereality. 

On this plan of making the ether the essential factor in the trans- 
formation of energy as well as its transmission across space, the 
material atom must be some kind of anent nucleus that retan 
around itself an ethereal field of physical influence, such as for 
example, a field of strain. We can recognise the atom only 
its interactions with other atoms that are so far away from itas to 
practically independent systems ; thus our direct knowledge of the 
atom will be confined to this field of force which belongs to it. Just 
as the exploration of the distant field of magnetic influence of 3 
steel magnet, itself concealed from view, cannot tell us anything 
about the magnet except the amount aud direction of its moment, s 
a practically complete knowledge of the field of physical influence of 
an atom might be expressible in terms of the numerical value of! 
limited number of physical moments associated with it, without w 
revelation as to its essential structure or constitution being invol 
This will, at any rate, be the case for ultimate atoms if, as is mos 
likely, the distances at which they are kept apart are large com 
with the diameters of the atomic nuclei ; it, in fact, forms our only 
chance for penetrating to definite dynamical views of mol 
structure. do long as we cannot isolate a single molecule, bat must 
deal obeervationally with an innumerable distribution of them 
even this kind of knowledge will be largely confined to & 
values But the last „ has witnessed the successi 
application of a new instrument of research, which has removed ìn 
various directions the limitations that had previously been placed on 
the knowledge to which it was possible for human effort to look 
forward. The spectroscope has created a new astronomy by revealing 
the constitutions and the unseen internal motions of the stars. IS 
power lies in the fact that it does take hold of the internal ret 
tions of the individual molecule of matter, and provide a very 
definite and detailed, though far from complete, analysis of Ё 
vibratory motions that are going on in it ; these vibrations being 2 


* We can here only allude to Lord Kelvin's recent most interesting 
mechanical illustrations of а solid ether interacting with material mole 
cules and with itself by attraction at a distance; unlike the gever 
dynamical method expounded in the text, which can leave the intimat 
structure of the material molecule outaide the problem, a definite wor king 
constitution is there assigned to the molecular nucleus. It is pointed re 
in a continuation that is to appear in the Phil. Mag. for September, 

a density of æther of the order of only 10, which would not арр 
affect the inertia of matter, would involve rigidity comparable with tà 
of steel, and thus permit transmission of magnetic forces by m 
solid æther is, however, as usual, taken to be freely permeable to the 
cules of matter. 
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their normal state characteristic of its dynamical constitution, and in 
their deviations from the normal giving indications of the velocit 
of its movement and the An ips state of its environment. Maxw 
long ago laid emphasis on the fact that a physical atomic theory is 
not competent even to contemplate the vast mass of potentialities 
&nd correlations of the past and the future, that biological theory 
has to consider as latent in a single organic germ containing at moet 
only a few million molecules. our present view we can accept 
his position that the properties of such a body cannot be those of a 
“purely material system,” provided, however, we restrict this phrase 
to apply to иче properties as here defined. But an exhaustive 
discovery of the intimate nature of the atom is beyond the scope of 
physics; questions as to whether it must not neceesarily involve in 
itself some image of the complexity of the organic structures of which 
it can form a correlated part must remain a subject of speculation 
outside the domain of that science. It might be held that this con- 
ception of discrete atoms and continuous ether really stands, like 
those of space and time, in intimate relation with our modes of 
mental apprehension, into which any consistent picture of the 
external world must of necessity be fitted. In any case it would 
involve abandonment of all the successful traditions of our subject 
if we ceased to hold that our analysis can be formulated in a 
consistent and complete manner, so far as it goes, without being 
necessarily an exhaustive account of phenomena that are beyond our 
of experiment. Such phenomena may be more closely defined 
88 those connected with the processes of intimate combination of the 
molecules : they include the activities of organic beings, which all 
seem to depend on change of molecular structure. 
‚ If, then, we have so small a hold on the intimate nature of matter, 
it will appear all the more striking that physicists have been able 
precisely to divine the {mode of operation of the intangible ether, 
and to some extent explore in it the fields of physical influence of the 
molecules. On consideration we recognise that this knowledge of 
fundamental physical interaction has been reached by a comparative 
госевг The mechanism of the propagation of light could never 
ave been studied in the free æther of space alone. It was ible, 
however, to determine the way in which the characteristics of optical 
propagation are modified, but not wholly transformed, when it takes 
place in a transparent material body instead of empty space. The 
change, in fact, arises on account of the ether being entangled with 
the network of material molecules ; but inaemuch as the length of a 
single wave of radiation covers thousands of these molecules the 
wave-motion still remains uniform and does not lose its general 
type А wider variation of the experimental conditions has been 
provided for our examination in the case of those substances in which 
the phenomenon of double refraction pointed to a change of the 
ethereal properties which varied in different directions; and minute 
study of this modification has proved sufficient to guide to a con- 
sistent appreciation of the nature of this change, and therefore of 
the mode of æthereal propagation that is thus altered. In the same 
way, it was the study and development of the manner in which the 
laws of electric phenomena in material bodies had been unravelled by 
Ampére and Faraday, that guided Faraday himself and Maxwell—who 
were impressed with the view that the æther was at the bottom of it 
all—in their progress towards an application of similar laws to æther 
devoid of matter, such as would complete a scheme of continuous action 
by consistently interconnecting the material bodies and banishing 
un interaction across empty e Maxwell, in fact, chose 
to finally expound the theory by ascribing to the æther of free space 
a dielectric constant and a magnetic constant of the same types as 
had been found to express the properties of material media, thus 
extending the seat of the phenomena to all space on the plan of 
describing the activity of the æther in terms of the ordinary electric 
ideas. The converse mode of development, starting with the free 
ther under the directly dynamical form which has been used in 
physical optics, and introducing the influence of the material atoms 
through the electric charges which are involved in their constitution,* 
was hardly employed by him; in part, perhaps, because, owing to 
the necessity of correlating his theory with existing electric 
knowledge and the mode of its expreasion, he seems never to have 
reached the stage of moulding it into a completely deductive form. 
The dynamics of the ther, in fact the recognition of the existence 
of an æther, has thus, as a matter of history, been reached through 
study of the dynamical phenomena of matter. "When the dynamics 
of a material system is worked up to its purest and moet general 
form, it becomes a formulation of the relations between the succession 
of the configurations and states of motion of the system, the aseist- 
ance of an independent idea of force not being usually required. 
We can, however, only attain to such a compact statement when the 
system is self-contained, when its motion is not being dissipated by 
agencies of frictional type, and when its connections can be directly 


* In 1870 Maxwell, while admiring the breadth of the theory of Weber, 
which is virtually based on atomic charges combined with action at a 
distance, still regarded it as irreconcilable with his own theory, and left to 
the future the question as to why “theories apparently so fundamentally 
opposed should have so large a field of truth common to both." “ Scientific 
Papers," IL, p. 228. 


specified by purely geometrical relations. between the coordinates, 

us excluding such mechanisms as юы contacts. The course of 
the system is then in all cases determined by some form or other of 
a single fundamental property, that any alteration in any small 
portion of its actual course must produce an increase in the total 
“action” of the motion. It is to be observed that in employi 
this law of minimum as regards the action expreesed as an integ 
over the whole time of the motiori, we no more introduce the future 
course as a determining influence on the present state of motion than 
we do in drawing a straight line from any point in any direction, 
although the length of the line is the minimum distance between ita 
ends, In drawing the line piece by piece we have to make tentative 
excursions into the immediate future in order to adjust each element 
into straightness with the previous element ; во in tracing the next 
stage of the motion of a material system we have similarly to secure 
that it is not given any such directions as would unduly increase the 
action, But whatewer views may be held as to the ultimate 
significance of this ршн of action, its importance, not only for 
mathematical analysis but as a guide to раа exploration, 
remains fundamental When the principles of the dynamics of 
material systems are refined down to their ultimate common basis, 
this principle of minimum is what remaine. Hertz preferred to 
express its contents in the form of a principle of straightness of 
course or path. It will be recognised, on thelines already indi- 
cated, that this is another mode of statement of the same funda- 
mental idea ; and the general equivalence is worked out by Hertz 
on the basis of Hamilton’s development of the principles of dynamics. 
The latter mode of statement may be adaptable so as to avoid the 
limitations which restrict the connections of the system, at the 
expense, however, of introducing new variables ; if, indeed, it does 
not introduce tuitous оше for purposes of physics to 
attempt to do thia. However these questions may stand, this prin- 
ciple of straightness or directness of path forms, wherever it applies 
the most general and comprehensive formulation of purely dynami 
action: it involves in itself the complete course of events. In во far 
as we are given the algebraic formula for the time integral which 
constitutes the action, expressed in terms of any suitable co-ordi- 
nates we know implicitly the whole dynamical constitution and 
history of the system to which it picem T wc systems in which the 
action is 5 by the same formula are mathematically iden- 
tical, are physically precisely correlated, so that they have all 
dynamical properties in common. When the structure ofa dynamical 
System is largely concealed from view, the safest and most direct 
way towards an exploration of its essential relations and connections, 
and in fact towards answering the prior question as to whether it is 
& purely dynamical system at all, is through this order of ideas, 
The ultimate test that a system is a dynamical one is not that we 
shall be able to trace mechanical stresses throughout it, but that its 
relations can be in some way or other coneolidated into accordance 
with this principle of minimum action. This definition of a 
dynamical system in terms of the simple principle of directness of 
path may conceivably be subject to objection as too wide; it is 
certainly not too narrow; and it is the conception which has 
naturally been evolved from two centuries of study of the dynamics 
of material bodies. Its very t generality may lead to the 
objection that we might 7 0 y formulate the future course of a 
system in its terms, without having obtained a working familiarity 
with its details, of the kind to which we have become accustomed in 
the analysis of simple material systems ; but our choice is at present. 
between this kind of formulation, which is & real and essential on 
and an empirical description of the course of phenomena combin 
with explanations relating to more or less isolated groups. The list 
of great names, including Kelvin, Maxwell, Helmholtz, that have 
been associated with the employment of the principle for the 
elucidation of the relations of deep-seated dynamical phenomena, is 
A Pong guarantee that we shall do well by making the most of this. 
clue. 

Are we then justified in treating the material molecule, so far as. 
revealed by the рео as а dynamical system coming under 
this specification! Its intrinsic en is certainly permanent and 
not subject to dissipation ; otherwise the molecule would gradually 
fade out of existence. The extreme precision and re ity of 
detail in the spectrum shows that the vibrations which produce 
it are exactly synchronous, whatever be their vi a and in 
80 far resemble the vibrations of small amplitude in material 
systems. As all indications point to the molecule being a system 
in a state of intrinsic motion, like a vortex ring, or a stellar system 
in astronomy, we must consider these radiating vibrations to take 
place around a steady state of motion which does not itself radiate, 
not around a state of rest. Now, not the least of the advantages. 

( by the action principle, as a foundation for theoretical 
physics, is the fact that its statement can be adapted to systems 
involving in their constitution permanent steady motions of this 
kind,in such a way that only the variable motions superposed on 
them come into consideration. The possibibjlities as regards physical 
correlation of thus introducing permanent motional states as well as 
permanent structure into the constitution of our dynamical systems 
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have long been emphasired by Lord Kelvin; the effective adaptation 
of abstract dynamics to such systems was made independently by 
Kelvin and Routh about 1877 ; the more recent exposition of the 
theory by Helmholtz has directed general attention to what is 
undoubtedly the most significant extension of dynamical analysis 
which has taken place since the time of ge 
Returning to the molecules, it is now verified that the action 
principle forms a valid foundation throughout electrodynamics and 
optics ; the introduction of the «ther into the system has not affected 
its application. It is therefore a reasonable hypothesis that the 
principle forms an allowable foundation for the лашка! analysis 
of the radiant vibrations in the system formed by a single molecule 
and surrounding tber; and the knowledge which is now accumu- 
lating, both of the orderly grouping of the lines of the spectrum and 
of the modifications impressed on these lines by a magnetic field or 
by the density of the matter immediately surrounding the vibrating 
molecule, can hardly fail to be fruitful for the dynamical analysis of 
its constitution. But let it be repeated that this analysis would be 
complete when a formula for the dynamical energy of the molecule 
is obtained, and would go no deeper. Starting from our definitely 
limited definition of the nature of a dynamical system, the 
problem is merely to correlate the observed relations of the periods 
of vibration in a molecule, when it has come into a steady state 
as regards constitution and is not under the influence of intimate 
encounter with other molecules, It may be recalled incidentally 
that the generalised Maxwell-Boltzmann principle of the equable 
distribution of the acquired store of kinetic energy of the molecule, 
among its various possible independent types of motion, is based 
irectly on the validity of the action principle for its dynamics In 
the demonstrations usually offered the molecule is considered to have 
no permanent or constitutive energy of internal motion. It can, 
however, be shown, by use of the generalisation aforesaid of the 
action principle, that no discrepancy will arise on that account. 
Such intrinsic kinetic energy virtually adds on to the potential 
energy of the system ; and the remaining or acquired part of the 
kinetic energy of the molecule may be made the subject of the same 
train of reasoning as before. 


(To be concluded.) 


THE GENESIS OF THE IONS IN THE DISCHARGE 
OF ELECTRICITY THROUGH GASES.+ 


BY PROF. J. J. THOMSON, M. A., F.R.8. 


. In many cases of discharge through gases, the ions have not to be 
supplied by the action of the electric field itself, but are produced 
by external agents such as Röntgen rays, radiation from uranium 
and other radio-active substances, the action of ultra-violet light on 
metals, incandescent filamenta, &c. In addition, however, to such 
cases as these we have the very important series of phenomena which 
includes the spark-discharge and the ordinary discharge through 
vacuum tubes in which there are no external sources available for the 
5 of ions, so that these must in some way or another arise 

rom the action of the field itself. There are many difficulties in 
the way of supposing that single molecules are torn asunder by 
the electric force in the field pulling the positive ion one way and the 
En e lon in the opposite way. To mention only one of these 

culties, the electric force necessary to produce discharge is almoet 
vanishingly small compared with the force due to an atomic charge 
acting at an atomic distance. In my “ Recent Researches” I 
suggested that under the action of the electric field some of the 
molecules formed long narrow aggregations, just as amoke and dust 
do under similar circumstances: these aggregations, being bodies 
of higher specific inductive capacity than their surroundings, will 
act on the lines of force like long and pointed conductors, and will 
therefore produce a great concentration of the lines of force ou the 
ends of the aggregation, so that the maximum electric force in the 
field will be enormously greater than the average force, which is all 
we can measure, Since that was written, many investigations have 
been made which have proved that where electrified particles move 
through a gas ions are produced under certain circumstancea, at any 
rate it the particle is negatively electrified. Thus Lenard showed 
that his rays make a gas through which they pass a conductor of 
electricity. Lenard rays are negatively electrified particles, and on 
our theory the conductivity of the gas is due to the production of 
ions. Again, I showed (Phil. Mag., Oct., 1897) that the passage 
of cathode rays through a gas ionised it. Thus we have evi- 
dence that in some cases at any rate the motion of the 


“Бог a classical exposition see his British Association Address of 1884 on 
“Steps towards a Kinetic Theory of Matter,” reprinted in “ Popular 
Lectures and Addresses,” Vo). I. 

tPaper read before the Cambridge Philosophical Society and communi- 
cated to the Philosophical Magazine, September, 1900. 


corpuscles through a gas can ionise it The view tha 
the motion of the ions through a can ionise a is 
supported by the obeervation of Stoletow (Journal de Physique, IX. 
P. s that under the ваше electric force the current between 
two plates, one of which is illuminated by ultra-violet light, 
increases with the distance between the plates, the increase bein 
most marked when the pressure is low. "This is what we shoul 
expect if the negative ions, starting from the illuminated plate, 
produced in the through the gas fresh ions. The view 
which I wish to bring forward in this Paper is that the ionisa- 
tion in the ordinary cases of discharge through gases is produced 
by the motion through the gas of ions or corpuscles already 
present in the gas. These ions or corpuscles under the action 
of the electric field acquire velocity and kinetic energy; and when 
this velocity or energy reaches a definite value, which need not 
be the same for the positive as the negative ion, these ions 
or corpuecles are able, by their collision with the surrounding 
molecules, to produce other ions and corpuscles. This dissociation 
may be directly due to the collision, or indirectly to rays like 
Rontgen rays produced by the collision. Let us take the cas 
of a gas through which a few ions are distributed: then, if 
the energy or velocity communicated by the electric field to 
theee ions exceeds a certain critical value, each of the original 
ions will produce other ions, and these new ions will give rise t» 
fresh ions, so that the number of ions and the conductivity of the 
gas will rapidly increase; it will go on increasing until the conduc- 
tivity of the gas reaches such a value that the strength of the electric 
field is reduced so that the work done by it on an ion is equal to the 
critical value ; when this stage is reached each ion produces one and 
only one successor, во that the number of ions remains constant, and 
the with the discharge passing through it, attains a steady state. 

If the strength of the field had so small that the work done 
on an ion was not equal to the critical value, the number of ion: 
would not increase, and there would be no discharge through the gu 
beyond the very slight leak due to the ions originally present in the 
gas. Thus this view explains why a field of finite strength i: 

uired to send the discharge through a gas. 

The maximum kinetic energy given by the field to an ion will be 
measured by the work done on the ion unng its free path, for after 
a collision the disturbance in the energy and direction of motion 3 
80 t that the work has, as it were, to be begun over again ; while 
if the direction of the motion is reversed, the field, if it increased the 
kinetic energy of the ion before the collision, will diminish it after- 
wards. Thus, if X is the mean free path, the kinetic energy given br 
the field to the ion will be measured by Fed, where e is the charge on 
the ion and F the electric force. The condition that discharge 
should take place is that the maximum kinetic energy should equal 
q, where q is a quantity depending on the nature of the Thus 
the condition for discharge is FA =q, so that F, the electric force 
required to produce discharge, varies inversely as the mean free path 
of the ions or corpuscles. Now А is а proportional to the 
density of the so that on this theory the electric force required 
to produce discharge should in the same gas be directly proportional 
to the density of the gas, a result which is approximately true over à 
wide range of pressures. Thus the theory we are describing give 
a very simple explanation of the fact that it is easier to produce à 
discharge through a gas at a low pressure than through one at a high. 

The pedi fads explains why it requires a ter electric 
force to send a spark through a thin layer of gas an through a 
thicker one, provided the thickness of the thin layer is less than: 
certain value which is inversely proportional to the pressure. For 
in order that the ions should produce dissociation it is necessary 
that they should strike against the molecules of the gas, or if the 
dissociation is due to rays produced by the collision, that the layer 
should be thick enough to absorb the radiation ; but as acon as the 
thickness of the layer becomes comparable with the mean free path 
of an iron the chance of their striking against a molecule before 
reaching the electrode begins rapidly to diminish, so that the ability 
of the moving ions to produce dissociation will rapidly dimins 
when the thickness of the layer falla below a certain value. 
although the thickness of the layer when the electric force begins to 
increase is large compared with the free path of a molecule moving 
through the gas, it is not so compared with the free path ota 
corpuscle ; i.e., one of the small ions which аге found in the cathode 
rays, and which we have reason to believe play an important part in 
all cases of electric discharge. 

On this view of the electric diecharge, the presence of a small 
number of 10ns is required to start the discharge. The experiments of 
Linss,* and the recent ones of Elster and Geitelt, seem to show that 
such ions are present in gases under ordinary conditions: the first 
spark, too, is much more irregular in its behaviour than subsequent 
ones, and this is in accordance with the view that the conditions 
attending its formation are capricious and almost accidental. 


* W. Linas, Meteor. Zetts., IV., p. 352 (1887). 
7 о Terrestrial Magnetism and Atmospheric Electricity," IV., p. 215 
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Let us now consider the more complicated phenomena attending 
the passage of the discharge through a gas at low pressure. The 
production of ions may take place throughout the tube, or it may be 
localised in certain places. There must, however, be at least two places 

where ionisation takes place. For оп this theory the ionisation at a 
place A is produced by ions brought into A by the electric field, so that 

, there must be some other centre or centres of ionisation to produce the 
ions which are brought into A by the electric field. In the Philoso- 
phical Magazine for March, 1899, I showed how, from the study of 
the distribution of electric force in a discharge-tube, we could deter- 

mine the places of maximum ionisation ; the result of an investiga- 
tion leads to the conclusion that there is one centre of ionisation 
close to the cathode, and another in the negative glow. 

According to the view taken in this Paper these centres form 
mutually dependent and, as it were, regenerative systems, the 
ionisation in the negative glow being due to the corpuscles coming 
from the centre close to the cathode, while the.ionisation close to the 
cathode is due to the positive ions which come from the centre in the 
negative glow. This view seems in accordance with the experiments 
of Villard,* in which a screen placed between the negative glow and 
the cathode stopped the emission of cathode rays from the portion 
of the cathode shielded by the screen. "The negative corpuscles 
Starting from the cathode ionise the gas in the neighbourhood of 
the magnetic glow, producing in this region a large number of 
lons ; this makes the region one of great electrical conductivity, and 
the electric force consequently falls to a very small value. Let us 
now trace what would happen if there were no centre of ionisation 
between the negative glow and the anode ; the current in this part 
of the tube would be carried by the negative ions produced in the 
negative glow, such a distribution of ions in the tube would cause 
the electric force to increase as we approach the anode, aud, if this 
increase did not cause the kinetic energy of the ions to exceed the 
value at which they begin to produce other ions, the electric force 
would increase uninterruptedly up to the anode. If, however, the 
electric force increases to such an extent that the energy the field 
communicates to the ions is greater than that required for the 
dissociation of the surrounding molecules into other ions, then in 
the region where the electric force reaches this value fresh ions will 
be produced. This will increase the conductivity of the gas, and 
therefore cause the electric force to diminish ; thus, aíter reaching 
a certain value, the electric force will fall oif, and then begin to 
increase again after it has sunk below the value at which ionisation 
takes place. If this were repeated several times before the anode 
was reached, we should get the electric force waxing and waning, as 
it does in the striated discharge. The view that the striations con- 
sist of alternations of layers of high conductivity due to the ionisa- 
tion of the gas by an electric force exceeding a certain critical value, 
with layers of gas through which the electric force is too low 
to produce ionisation, accounts for the distance between the 
striations diminishing as the density of the gas increases, and 
also for the distance between the striations in a tube of 
unequal bore being less in the narrow than in the broad parts 
of the tube. The electric force in the striated part of the discharge 
is much less than that close to the cathode ; and it might be urged 
that if such an intenee field were required to ionise the vas close to 
the cathode, the smaller field in the striated discharge would not 

roduce ionisation. It must, however, be remembered that the 
ionisation at the cathode has to be produced by positive ions, while 
that in the rest of the field may be due to negative corpuscles ; and 
it may very well be the case that the large positive ions are less 
efficient as ionisers than the negative corpuscles, 


THE RUBBER INDUSTRY OF THE AMAZON 
YALLEY.* 


Of late years the enormous consumption of rubber in the 
manufacture of bicycle tyres has created a very great demand. 
The supply not being able to cope with this demand the price has 
steadily increased, and considerable attention is now being paid to 
the production of rubber all over the world. So great is the demand 
at present that, although the supply from tlie Amazon Valley alone 
has increased from 8,635 tons in 1880 to 25,370 tons in 1899, the 
approximate price of 2s. 6d. per pound in 1889 increased to 4s. 6d. 
per pound in 1899. The British Vice-Consul at Mankos states 
that the total world’s supply to-day is about 120,000,0001b. to 
1 20,000,00010., valued at about £15,000,000. At the present time 
laticiferous plants yielding * caoutchouc" or “rubber” are being 
worked for commercial purposes in Brazil, Bolivia, Central 
America, East and West Africa, whence come the chief supplies, 
while Guiana, the Eastern Archipelago, Madagascar, India, and 
Ceylon contribute a small quantity to the general stock. More 
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than half the total supply is exported from the Amazon 
district. In Brazil several kinds of lactiiferous trees exist from 
which rubber is manufactured. In the State of Ceará, the Manihot 
Glaziovi, locally known аз the maniçoba, is fairly extensively 
worked, and considerable attention is being paid to its cultivation. 
In the State of Maranhao the J/ancornia specvsa or mangabeira is 
beginning to give results. These trees, however, are unimportant 
compared to the Z/evea Draziliensis or seringueira, to which the 
Amazon Valley owes its present prosperity. The Hevea Braziliensis 
is found scattered through the forests that clothe the banks of the 
Amazon River and its tributaries, It does not strike the eye among 
the innumerable varieties of trees to be met with in the Amazonian 
forests, and is often difficult to detect. A peculiar glistening of the 
trifoliate leaves and the whiteness of the bark serves as a guide 
to the practised eye. The tree grows to the height of 70ft. to 
100ft., and has, as а rule, when full grown, a girth of from 
oft. to 7ſt. at a height of Iyd. from the ground. The 
tree flowers in January ; the seeds are ripe and begin jto jfall in 
March in the case of old trees, and in May in the case of young treés. 
The seeds are contained in a hard shell, three or four in each shell, 
which hang by a short stalk from the upper and outer branches. 
When ripe the shell explodes, often with a loud report, scattering the 
seeds to a considerable distance. For this reason it is difficult to 
procure seeds. There are for practical purposes three distinct varie- 
ties of the “ seringueira ? to be met with in the forest. These are 
locally known as the seringueiras “casca vermelha” (red bark), 
* barriguda " (bellied), and“ casca preta (black bark). The first 
of these, the “casca vermelha,” grows in the higher parts of the 
forest which are seldom or never flooded. The latex which it yields 
is scanty, thick, and will not run. Is is therefore of little value. 
The second of these, the * barriguda," so named because the trunk 
increases very rapidly in thickness towards the base, grows in 
those parts which are almost constantly flooded, named 
*jeapós" It yields plentifuüly a thin, watery latex, which 
is of little value. The third variety, the “casca preta,” grows 
in those parts where a certain amount of drainage exists, 
and which form an intermediary zone between the permanently 
flooded parts and the high lands. It is this variety which yields the 
latex from which the rubber of commerce ts manufactured. The 
* latex,” or as itis commonly known, the “ milk” of the tree, is a 
milky juice contained in special tubes running amongst the other 
tissues of the plant. These tubes, in the case of the hevea, are con- 
nected, forming what is known as the “ laticiferous system.” The 
latex is quite different from what is called the “sap,” and probably 
does not play any part in the nutrition of the tree, According to 
some authorities it forms a reserve of water to be drawn upon in 
cases of drought. The actual extraction of latex cannot kill the tree, 
and the common statement that the trees are “bled” to death is a 
mistake. As a matter of fact, though trees, exhausted, inasmuch as 
they will not yield any more latex are common—actually dead trees, 
killed by overtapping, are rarely met with. The latex as it exudes 
from the bark is of a dazzling whiteness, resembling milk, which it 
also resembles in composition, inasmuch as it consists of an emulsion 
in which “caoutchouc” takes the place of the butter in the 
ordinary milk. The fluid part of the latex consists of water 
with very small quantities of albuminous matter, organic acids 
and phosphates in solution. The extraction of the latex, or as 
it is usually called the “tapping” of the tree is effected by 
making au incision in the bark ot the tree. From this incision the 
latex flows for about three or four hours, after that it stops flowing 
of its own accord. The incision should not penetrate beyond the 
bark, which is generally about gin. thick, into the wood of the tree, 
and for this reason a very small axe, which rapidly thickens wedge 
like from the cutting edge is used, the shape of the instrument pre- 
venting its entering too deep. The axe is generally about jin. wide. 
The custom is to strike with it a backhanded blow upwards, thus 
making an oblique cut in the bark. It is probable that a better 
method would be to use a chisel and mallet and make a V-shaped 
incision. Recent experiments at Henaratgoda have shown the 
advantage of this shaped incision. The incision having been made, 
a small tin cup, of a capacity of about 4oz., is affixed just below it to 
receive the latex us it flows. This is effected by pressing the edge of 
the cup—which is sharp—into the bark, until it gets a sufficient 
hold to remain firm. By this method, however, a second wound is 
made in the bark, which is injurious. No better method has yet 
been suggested. In some places a winding groove is cut in the bark 
of the tree, and by means of a clay breastwork the milk is conducted 
into a vessel placed at the foot to receive it. This method is found, 
however, to be very exhausting to the tree, and is falling into disuse. 
The usual mode of tapping is to make an incision with the axe at 
the height of some Oft. or 7ft. from the ground; on a level with 
that incision and at a distance of some 8in. a second cut is 
made, and so on round the tree. Oa the next day incisions 
are made just below these, and so on day by day, until they 
reach the ground. Incisions are then made on the same plan, 
beginning, as before, from the top, and working downwards between 
the former rows. A tree that will carry seven cups Sin. apart is 
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considered a large one, and although trees that will carry eight or 
nine cups are to be met with, the average do not carry more than four 
or five. The latex having been obtained and collected, the caoutchouc, 
or rubber known to commerce, may be obtained from it in various 
ways, The only method, however, that has met with practical 
success is that of evaporation, by which the watery portion of the 
latex is driven off, and solid caoutchouc remains. The object to 
be secured is that as little water as possible shall remain in the 
caoutchouc, the putrefaction of the caoutchouc отар to the presence 
of these matters being extremely detrimental to ita elastic properties, 
and therefore to its market value. In the Amazon district the 
method followed is to light a fire upon the ground, and toinvert over 
it & specially-constructed, funnel-shaped chimney. From the narrow 
end of this funnel, which is open, the smoke and heated gases pour 
out in concentrated form. The fuel used for the fire consiste, as a 
rule, of chips from any hardwood tree that growa handy to the 
labourer’s hut. The nuts of the Urucury palm ” (Attalea excelsa 
are sometimes used, their smoke containing a trace of acetic acid, an 
creosote being found particularly effective in curing the rubber and 
preventing putrefaction. It is, however, a mistake to suppose that 
all or even a large proportion of the rubber coming from the 
Amazon district is cured in this way. It is, on the contrary, very 
rarely that the rubber cutter will be at the trouble to collect 
these nuts, he nearly always prefers to use woo? chips, 
which give him less trouble to procure. The fire having been 
made, and a large stream of hot smoke pouring out of the 
chimney, the operator seats himself on a small stool by the side of 
it. The latex is contained in a basin placed at hand. In his right 
hand he holds a paddle-shaped piece of wood, in his left hand a 
small calabash. Dipping the calabash into the basin of latex he 

urs a small quantity over the paddle, which he then revolves 
in the smoke issuing from the chimney. That having dried 
in a layer over the paddle he repeats the operation. In 
the course of time a *' ball" or * biscuit" of solid rubber is thus 
formed. In some parts where it is the custom to manufacture very 
large balls or pellets, an arrangement is made by means of a pivot 
to rotate the ball over the chimney. The wooden core is withdrawn 
through a elit made in the “ biscuit," or simply drawn out in the 
case of the pellet. The latex of a tree named *'macaranduba" 
(Mimusops elata), and more often that of a tree named locally 
* ашара” is sometimes used to adulterate that of the Aerea. In 
both cases the adulteration is extremely prejudicial to the quality 
of the rubber produced. Three distinct qualities of rubber are 
manufactured in the Amazon district, namely, “fine,” ** entrefine ” 
and “ sernamby " respectively. “ Fine" rubber has been well smoked, 
and is free from putrefaction. “ Entrefine" rubber has been either 
burnt while being smoked, or has been insufliciently smoked, and 
has, therefore, putrified. It is due to carelessness on the part of 
workmen, which it should be possible to avoid. “ Sernamby " is the 
* negro-head " of commerce, and consists of scraps mixed with dirt, 
y иа peeled off the bark of the tree and mixed with impurities 
0 sorts. 


ELECTRICITY WORKS ACCOUNTS. 


The Bournemouth and Poole Electricity Supply Co. (Ltd.). 


Under this new title the Bournemouth Company presen! 
their accounts for 1899, the undertaking of the Bournemouth 
and District Electric Supply Co. having been vested in the 
new company. 

Owing partly to directors' fees, which apparently were not 
incurred during the period, and to other unusual charges 
appearing in the accounts, the management costs show 
somewhat of an increase on those of 1898, and now stand at 
a figure distinctly above the average under similar conditions. 
On the other hand all the items of generating costs, although 
they also show a slight increase, are under the average, and 
present excellent figures. 

The resulting works costs at 1:964. per unit are quite a 
farthing under what they might have been expected to 
stand at. 

The increases in the output and lamp connections indicate 
healthy progress; the former advanced 27:4 per cent., and 
the latter by 80'7 per cent. on the 1898 figures. 

We are glad to see that the low load factor of only 8:16 per 
cent. in 1898 has improved to 8 49 per cent. In view of the 
company's intention to supply power to the tramways 
connecting Bournemouth and Poole, it is not too much to 
expect that the character of the load will be still further 
improved to the great advantage of the nndertaking. 


* Villard, Journal de Physique, January, 1900, 


Hastings and St. Leonards Municipal Electric Supply Works. 


Although our analysis of the accounts of this undertaking 
for 1899 shows that, as compared with 1898, a decided 
improvement in the various items of works coste has been 
effected, yet we must say that the results are disappointing. 

In а comparison of the generating costs with those at other 
stations the fuel item is at a disadvantage owing to the 
existence of heavy town dues on coal. In the fuel item in 
our table these dues amount to £279, being a charge of 
28. 4d. per ton of coal. 

The Corporation electrical engineer having been unsuccessful 
in inducing the committee to waive this charge, as being only 
a matter of accounts between departments, recommended, as 
we understand, that the public lighting department be sur- 
charged to meet the dues, thus relieving the price to private 
consumers. As he points ont, under this arrangement the 
fuel item and the public lighting charges appear high in 
comparison with other towns. 

Unfortunately, after making due allowance for this charge 
the fuel item and, indeed, all the generating, as well as the 
management and property charges are still to such an extent 
above the average as to result in a total costs figure quite 
1:6d. above what it should stand at under similar conditions 
of output and load factor. 

As compared with 1898 the output shows but the small 
advance of 11:8 per cent. The additional lamp connections 
indicate, however, much better progress, having advanced the 
total by 81:1 per cent. 

The following table gives an idea of the progress of the 


undertaking. Last year was the first under municipal 
administration :— 
| Output Equiv. Rev. per Total oosts Working Dividend 
Year. unita | lamp factor. unit per unit "s (under 
sold. c'nuections.| sold sold. emp ny. 
1895 255846 9,667 | .. 5764. | 464d. El. 2% nil 
1896 283.100 10,064 128% 5924. 4374 | 1.894 wi 
1897 338,705 | 13,418 125% 6:304. | 386d. 3426 6% 
1898 363,678 | 14817 (127% 676d.| 4584. 3.302 J. 
1899 , 404,866 19425 12:87, 694d. | 3954. | 5,046 e 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates ou 
which statements and analyses of accounts have appeared:— 


Aberdeen (Municipal)......Jan. 12, 1900| Kingston-on-Thames (Mun.) July 10, IK? 
Ayr (Munlolpal)............ Sept. $2, 18599 Lancaster (Municipal)...... Jan. 19 „ 
Bath (Municipal) .......... April 20, 1900| Leeds (Municipal). Dec. 1,15 
Bediord (Municipal) 3 À 8, Leicester (Municipal) ...... Jan. 9%, 179 
Belfast ictpal) ........July 6, „ Leyton (Municipal) 190 
(Com ). . . opt. 15, 1890 | Liverpool (Munictpal)...... June 22, 10 
Blackburn (Municipal) . . Jan. 19, 1900 London (Company) ........ 8, 


Bournemouth (Com . April 98, „ | Manchester (Munici m d 1,189 
Bolton (Municipal) ........ Nov. 94, „„ |Newcastleand Seco] & » 
1 (М ree or} нне June 22, 1900 „ " 
un LEE = EE] ay 4, 90 e OD. un n 
Bristol CMuntoipal) . - Aug. 24, „ Norcham ton (Company) . Oct. 3» «Ӯ 
Bromley (Kent) (Co.) ...... June 15, „„ |Norwich (Company) .......Nov. 17, n 
Brompton& Kensington (Co.) Mar. 2$, .. | Notting it (c mpany) .. .. Mar. 16, 19€ 
Burnley (Municipal) ......Aug. 25, 1899| Nottingham (Municipal) ..July 21, 34 
Burton-upon-Trent (Mun.) April 31, ,, |Oldham (Municipal) esa ss ds 1, 
Bary (Municipal) .......... Sept. , „ |Oxford (Company) April 13, 100 
Cambridge (Company)...... April 18, 1970 | Pontypool (Company) .... May 5 4 
Cardiff (Municipal) ........ Dec. 15, 189) Portamouth (Municipal)... Aug. 24, 1% 
Charing Cross (Municipal)..Mar. 9,1900 Prescot (Company) ) Dec. 8,199 
Chelsea (London) (Co.)...... Mar. 23, ., Preston (Company) ) Sept. N. n 
Cheltenham (Municipal)....Nov. 10, 1899! Reading (Company) ........ Oct. 13, A 
Chester (Municipal)... . . . Aug. 8, 1900 Richmond (Company)) June 29,1 
City of London (Company). June 15, ,, Salford (Municipal) ...... .Feb. 28, „ 
Clerkenwell (Company) ....May 18, „ Com . . July 1% 90 
Coventry (Municipal) ...... Feb. 23, „ St. Helens (Municipal . Dee. 5,19 
Croydon (Muuicipal).. .. .. .. July 90, „ James & Pall Mall (Co.)..Feb. 16, 100 
Derby (Municipal) ........ Jan. 26, „ St. Pancras(Vestry).......- Jane 8, 90 
Dews (Munioipal).. .... Nov. 94, 1899 sheffield (Municipal) Dec, $9.1 
ver (Company) ........ April 27, 1900 Shoreditch (Veetry)........0ck. N. n 
Dundee (Municipal)........ Jan. 12, ,, thampton (Municipal) - Nov. 10, » 
Eastbourne (Company =æ.. Mar 4, „ ‘South (Muni а Jay 7. n 
Bdinburgh (Municipal) . . . Nov. 17, 1899 South Shields (Municipal)..Jaly . d 
Exeter (Municipal) 5, 1808 Stafford (Municipal)... .....Aug. 17, 155 
Folkestone (Company) April 27, 1900 Sunderland ( . . Jul7 %1 
Glasgow (Municipal) . .. Sept. 1, 1899. Taunton (Muni pal) Zune 16 n 
Guildford Compan ) a 5, „ bridge Wells (Mun.) .. Sept. l n 
Halifax (Munic рч) — 21, „ Wakefleld (Municipal) ....Dec. 1, » 
Hammersmith (Vestry) ~.. June 29, 1900; Walsall (Municipal) June 12/100 
Hampstead (Vestry) ) 25, 1899: Wandaworth (Company) „Мау lê, 
Hanley (Municipal) .. .. .. .. Ju'y 27, 1900' Westminster (Munic'pal) - Mar. $ m 
Harrogate (Municipal) . . Oct. 20, 1899| Whitehaven (Munioct July 38, 
Harrow Company) een June 16, „ Windsor (Company) 2. n 
Hast ge & Bt. (Co.) Feb. 2, 1900, Woking (Company). . . .. Des. 7 100 
Hove (Company) esed July E A | Wolverhamp Jul 11 15 
dersfield unioipal) Ld u 90 + pany so asas 
Voatry).. .. = = ~ Oct? 97' 1000 Worcester = = Apel 20, 199) 


оноо ( es ‚1 
Kensi'gton & Knightabr'(Co.) Mar.16, 1900, Yarmouth (Munici 22 Кот. 5 1% 
Kingston-upon-Hul) (Mun.) July 13, „F 


Undertaking Worked bg. 22222 The Bournemouth and Poole Electricity 
[Supply Co. (Ltd.) 
Alternate-current transformer sub-stations. 

E. Ll. Ingram. 


DEC. 51, 1 898. ` 


= Date of Commencement of Bupplg.. ==» == oon mm 


stem of 8 NN a aie sf ol dee ca cates 
бу har of veply 


% % оез о ощ ьон оен осн о ел DOS OF UD OF GR OUR oe 


YEAR ENDED 
QUANTITIES— 


Uni nits generated эне wm oen "uM эше сина NES GUND UD UUD ОРИ UUD UUD UUD OED amme 
- 5 SOLD (TOTAL) олар eun cun ыр om OUR am GUD am GD QUUD QUSS MENS owe 
„ old to consumern 22222 ow w + + + eam 

и sold for public lighting, & am — am me em am ow + +» 

„ Члей on works nen ee . „ 
UNITS SOLD PER 80.P. LAMP CAPAOITY um am am am 
. Maximum supply demanded 2 
Number of public lamps. a se sas s= san san san san nas m cmm 
Connections to mains in 8-c.p. lamps [LESEN o own Om 
CAPACITY OP PLANT IN 8.0.P. LAMPS 2222 
OAPACITY OF PLANT IN KILOWATTS coc 22 


E OAPITAL— 
Share. осв owe о 04 (ue вап оон ооо Qu DID Gl QUID ORB. QUID сп QUID eu OUR (OUS q 
Loan (including Debenture charges)... 22 
кюр (TOTAL AL) 
| Loan (including Debenture — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 
Share (uncalled) оос 609 OGD (uS (US ьон DONO ешо CER ЧИШӘ eum emm ооо э 
Loan (including Debentures) s= 22222 
REPAID (TOTAL) оос оо осо оен ове o8 OER SER co „„ „„ 
RESERVE OR SINKING FUND 
DEPRECIATION FUND ose sm om ces om am oa oen omn ow a oen os 
EXPENLED (TOTAL) „m ces 222 . – 225 
Lands and buildings сню рап BD BE E ооо CER aD оо о GED 7] 
Plant. 
МАШЕ La ciis cm dm eei ze de Cur .. 888 
Miscellaneous ———— 9 MÀ 
BALANC? OF CAPITAL ACOOVHT... -o > am «o am am so omn 


REVENUE— 
TOTAL оон on оен pun оом о 59 oat ван UE» pep QNS QNO oe о wan оо о OR am am 606 oum 
Revenue from supply ........ 
РА meters, e. . . 
" public lighting 
miscellaneous sources = om see 
EXPENDITURE OUT OP REVENUE— 
TOTAL COSTS оеп рап ово осм ове oan о €» „ c 
WORKS COSTS ° an o 0e о оо о 0099 =n осв 909 осо amm OUS ово TEN оос осн из o з 
Generation of electricity OG осм осм 600 олн CU DUI QUUD EE ot emm GE осе 
Fuel (including cartage, &с.) эне эе oe am om om шр om um 
Oil, waste, water, stores 
Wages ab station ———————— oem aae 
Repairs and maintenance at station „m om ce oe sæ om 
Distribution of electricity 
Life paseo 5 VVV 
oh rene 0 mains, — OUD om om am om am 
Publio l ig Ating OG Gb „eee oan доо 


Attendance OG ооо оон оен 609 оеп оон оеп OER емо . 


= э OG осе осм ран ооо вец сно EN BR Red BR ооо ш ou eee 


Renewals осн ром OG оао 009 рап 009 ром 609 о ос оен оем оен осн PU 69S Oe 
MANAGEMENT AND PROPERTY CHARGES... -= sm -= >a 
Royalties bas oen oan oan оче DOS ьан осн оен эн 040 с.а DOES DIM ошо очо DES —— 
Rent, rates, %% oem oas oan oan sii ome эта эт, е о ө omm amm am O0 o 
M CTOS en ees om om оет ое cam am om am EB Dun эчә anm oan энә ane oae 

Stationery, &c. оем ("BS oan am CU Qu . UU DOS SOR беч 

Law charges, & o. 


FINANOIAL RESULTS— 

WORKING PROFIT FOR TRA erm rmm am o 
Sum carried to Depreciation Fund ....— ces s cesses 
Sum carried to Reserve or Sinking Fund ....... 
Net interest on loans (incl. Debenture аы) + sii 

BALANCE FROM LAST AOCOUNT T.. . en cde oms 

DT. AVAILABLE РОБ DISTRIBUTION, e. 


= Фе осе 60800880 O06 OO OO оос о ощ оом 0 (9 OQ оом эше 0 €9 oa DON о о DES oU» 


ficit 
ORDINARY DIVIDEND PAID... mmm 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity e.. =.= 2 
REVENUE PER KILOWATT CAPACITY 

Expenditure per 8-c. p. lamp capacity 
REVENUE PER 8-0.P. LAMP CAPACITY „om oem om om cc 
REVENUE dp 8-0. P MI CONNECTED .......... 
Price charged for lighting, nib ае ma dd vem ы 
Price charged for power, Han — оон um omn am eum oen 
Price charged for publie lighting - 


ошо (UNS осо DOM ооо ошо 


BOURNEMOUTH. — REMARKS—a Over-expended.. | 
b Includes directors’ remuneration £200. c Includes 
£95 to insurance, £9) to Stores and works 
expenses," and £37 to auditing. d On Wright system 
(14-hour scale) e On Wright system (1-hour scale). 
J 1ncludes £3,875 on transtormer sub-stations. g In- 
cludes £22,601 (expended during 1899) "Special 
Includes £78 Stores and works 

expenses." i Inclusive of £47 to auditing and 
£101 to insurance. j Inclusive of £890 directors 
remuneration for ino. years, 


plant. 


items." „h 


1891. 


the 53 arc lamps. 


BOURNEMOUTH. 


a The total purchase 
installation, was £01,200. b Over-expended. 


the ordinary share capital of £27,220 
thus realising to the ordinary share 
J Plusa charge of ls. per quarter per 8 c.p. lam 
£54,800 consideration money for purchase of un 
to the company in respect of new and improved machinery and 
transformers, &c., carried out by company subsequent to date 
clusive of £155 to insurance and £274 expenses of executing the o 


ELECTRICIAN, SEPTEMBER 7, 


DEC. 31, 1899. 


dert 


d Includes £38 to auditing and £184 to insurance. 


1900. 


1893. 
Alternate-current transformers. 


L. Andrews. 


739 


HASTINGS & ST. LEONARDS. 


Hastings Corporation, 


DEC. 51, 1888. 


DEC. 31, 1899, 


HASTINGS AND ST. LEONARDS.—REMARKS—* Inclusive of 530 as the assumed e 
rice of the undertaking, including £3,200 pal 
c Includes £1,748 in respect of carrent consumed and £733 actual 
cost of repairs and attendance to lamps, and interest and sinking fund on capital expended on public lighting 

e This profit, sufficient for a dividend of 7j per cent. ou 
was disposed of by being added to the profit on the sale of the undertaking, 


h 


620,001 836,914 521,000 542,619 
414,662 528,039 363,678 404,866 
414,662 528,039 239,580 281,866 
nil nil 124,098 123,000 
20,895 64,697 =s Ba 
211 16:9 310 198 
581 kilowatta 710 kilowatts 526 kilowatts 360 kilowatts 
nil nil arc 55 (15 ampere) arc 
456 616 294 578 
14,817“ 19,423 
11,700 20,450 
375 655 kilowatts 
Per kilow Per kilow 
Са ооо Е сое 
£18: 3 £648 871 £991 
28,625 45:5 — — — — 
65,891 101 — — 6,871 18: 20 618 871 99:1 
21,575 53:9 6,770 6°77 — Foe pen 
2174 345 | 2205 221 = = E = 
103,966 | 165 143,230 143 sec = 78,916" 120 
18,518 | 29°4 19,145/ 191 — — — ы 
48,288 | 76:7 56,799 56:8 — — = = 
35,119 55°8 42, 992 45:0 — == ы es 
2,011 | 5:19 24, 2949 42:3 — — — 
– 11.4504 -182 nil = — — — 14, L045^ -21°4 
Total. Per unit sol Total. Per unit sold Total. Per unit sold Total. Per unit Per unit sold 
£11,917 9 ПЫ 6:575d. £10,247 67644. £11,703 — 6910d 910d. 
11,108 6:042d. 7,6 5:040d. 8,6 5°142d. 
637 o 1 65 5503 0'365d. — 120 0 077d. 
— — — — 2,476 1 633d. 2,650 1:572d 
— — —- — — 130 00774 
272 0:157d 565 0:1664d. 128 0 085d. 120 0:071d 
£4,837 277984. ,807 3:094d. £6,946 4580d. | £6,657 3:945d. 
3,231 1:869d. 4,318 1:964d. ,539 3'653d. 5,027 2:980d. 
2,899 1:677d 8,945^ 1'?94d. 4,905 824642. 4,597 27244. 
1,544 077184. 1,939 0:8824d. 2,899 1°912d. 2,662: 1°678d. 
339 0:196d. 546 0:1574. 402 0:265d. 459 0:2724. 
906 0:524d. 1,256 0`5714. 967 0:6384. 9835 0°583d. 
510 0`179а 326 0:148а, 657 0:420d. 492 0:2924. 
93» 0:192d 8/3 01704. 188 012/1. 157 OOO 
247 0°143d 266 0:121d. 106 0:070d. 21 0:012d. 
86 0:050d 107 0:0194d. 82 0:0544. 136 0:081d 
— — — — 446 0:294d. die 0'162d 
— 7 = Z d 46 | oa. 275 | 01624. 
1,606 0:929d. 2,499 1132d. 1,407 0 929d. 1.630 0˙ 967d. 
644 0°37 8d. 700 0:541d. 491 0:524d. 450 0:267d. 
962 0°557d. 1,789 07914. 916 0*604d. 1,180 700d. 
4635 0 268d. 1,0100; | O 500d. 598 0-2944. 577 03424. 
65 0:058а. 472 0:2154 69 0:016d. 64 0:038d. 
198 0°115d. . 77 0:051d. 54 0:032d. 
236¢ , 01374 167: 0:0764. 1724 0:113d. 485) 0:288а. 
to mean 
Total. сорса Total. о o'nda Total. сар pue ed Total. I: exp'nded 
£7,080 T 44% £7,650 619% £3,302 6 03% 25,046 640%" 
,000 1:057 1,518 1:257 — — — 
10 0:017 372 0˙5017 — —— 2,336 2°96% k 
4,568 4'20% 256 0:1919 1,309 2:39% 2,446 5'10% # 
nil — 1,276 1037 0:106% -10 0:0137 * 
1,5)1 1:58% 6,8 | 50% 2,051“ 375% 253 0:321% * 
5. — 5% = — = а Е 
67:8% 569% 
£18. 10s. Od. £10. 3s. 2d. 
£27. 6s. Od. #17, In. 2i. 
lls. 10łd 6d. 
178. 5:4. 118. bid. 
| 13s. 97d. 12s. 04d. 
7d. to 31d. d 7d. to 51d.* \ 6d./ f | 11d. per unit plus 10s, 
4a. 4d J ` \ per 8 c. p. lamp de- 


manded per ann.” 


ulvalent in 8 c.p. lamps cf 
for the Front " lighting 


olders of the late Company a total dividend of £2. 3s. per £10 share. 
g Or 6d. per unit, and 5s. meter rent per quarter. 
king under contract of J uly 
lant, alterations 
0 above contract. 


A Includes 


23, 1897, and £6,548, amount paid 
to ' buildings, extension of mains, 

$ Includes £279 coal dues. 
rder. & Per cent to capital at end of yesr (£78, 916) 


In- 
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THE ELEOTRIO ARO.— ие док: This work is in the pres 
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AN INDUSTRIAL OBJECT LESSON. 


The introduction of electric power supply on an extensive 
scale and at a cheap rate is a change in the conditions of 
material civilisation which cannot fail to exert a deep and 
widespread influence on industrial and social life. Electrical 
engineers, political economists and even leading statesmen, 
such as Lord SarissuRv, have studied this subject in its 
various aspects. One aspect of the subject, viz., its relation 
to land development, was considered in our leading article 
last week. There has recently been placed before us a number 
of particulars relating to an example of industrial power supply 
that constitute an instructive object lesson, from which ii 
appears feasible to derive a number of useful inferences. Our 
readers will remember that a short time ago electric power 
supply works, deriving water power from the river Isar, were 
started at the then insignificant village of Hillriegelsgerent, 
& few miles above Münich. The works were driven by four 
turbines and had an aggregate rating of 2,000 н.р., exclusive 
of some 1,000 u.». in reserve steam plant. It was the object 
of the promoters of these works to supply electric power over 
an extensive rural area for agricultural and other industrial 
purposes. Бо successfully were the requirements of the 
neighbourhood divined and its industrial possibilities per- 
ceived, that already no less than 25 farms and in all 90 
premises of various kinds are supplied with light and power, 
the area covered including as many as 21 villages and rural 
districts near Miinich. The load is composed of 151 motors 
to which 21 new motors are being added—besides 13,500 
glow lamps and 329 arc lamps. Mains for the supply to 
these items aggregate 56 miles of feeders and 80 miles of 
secondary distributors. It is none too early therefore that 
the decision has been made to provide additional 4,000 B. F. 
at the power station. 

But it is not merely to call attention to the rapid 
success of these works that we have cited them. An 
entirely new industrial district has been created before 
now by the establishment of cheap electric power supply: 
there is nothing novel, however satisfactory, in that; 
numberless instances might be mentioned, were the entire 
civilised world to be scanned, though, by-the-way, not 
an instance of this type occurs in this country. Bat 
the most striking feature in the experiment on the Isar is the 
creation of a vigorous competition between the electrical ares 


THE ELECTRICIAN, SEPTEMBER 7, 1900. 


741 


and the town of Münich, in regard to the location of factory 
sites; for not only have new works sprung up within the 
electrical area, but established works in Münich have been 
abandoned, their industries being transferred from town to 
country. The official report from H.M. Legation at Miinich, 
from which we derive the facts about this interesting experi- 
ment, states that ‘‘ many of these works previously sold their 
valuable buildings and sites in the centre of the town, bought 
far cheaper sites with siding connections with the railway, and 
built workmen’s dwellings adjoining at great profit and 
economy in working expenses.” © 
Now we will grant that at first glance these results appear 
to justify the view which is sometimes advanced—and it is a 
view that has captured the popular fancy—that cheap and 
abundant electric power supply has a tendency to decentralise 
industrial life, breaking up the closely-populated manu- 
facturing city and scattering its factories in а deliciously 
healthy uniformity over an unsmirched country. In the 
same manner, this experiment might at first sight be 
supposed to show how electric power supply develops the 
value of land—not heeding, for the moment, any depreciation 
in value of the forsaken factories in Miinich.. But we 
think that on closer inspection neither of these infer- 
ences will be found to be justified. In the first place, it 
is important to bear in mind that the electric power is merely 
an intermediary agent ; the real source of power is in the river 
Isar, at & particular spot. Prior to the commencement of 
electric supply this power could not attract industry on any 
extensive scale, because factories would be unable to crowd 
gufficiently close to the water power. Electric power has 
enabled many more factories to crowd round the water 
power by giving this latter a larger and more prac- 
ticable radius of action; but the tendency is still 
to crowd round. There is no inducement to select a 
site аз remote from the river as electric power can be con- 
veyed; but, on the contrary, to get as near to the power- 
house as rents and other considerations will allow, because 
in that case electric power will be the more cheaply obtained. 
It will be seen then that this type of electric power scheme 
is just as centralising in its tendency as is steam power; 
perhaps even more 80, since coal can be distributed without 
additional net cost over so much larger an area. Bearing in 
mind also thut the real explanation of the industrial pheno- 
mena exhibited in this experiment is the existence of a 
large source of, water power, it will be seen that there 
can be no parallel between this experiment and the 
large electric power schemes promoted in the United 
Kingdom, in regard to the appreciation in land and pro- 
perty values. As, however, we have already dealt with this 
matter so recently, we shall not proceed further with it now. 
While dealing with the effect of electric power in reforming 
town and city life, we cannot fail to notice an important 
influence, quite apart from the effect on the so-called factory 
system. Although, as we have said, we fail to discover that 
electric power supply tends to break up the individual factory 
into a number of home-workshops, or to scatter factories 
broadcast throughout rural districts, there is no difficulty in 
perceiving one direction at any rate in which electricity is 
doing much towards the amelioration of city life. We 
refer to electric traction—the influence of cheap and 
rapid transit, on electric tramways and suburban rail- 
ways, in providing ready means for the city toiler to have 
his home in the neighbouring country. Some time ago we 
directed the attention of the authorities responsible for a 
satisfactory solution of the problem of “ the housing of the 
poor,” to this very effective and practicable solution. We 


have been glad to observe from time to time that local autho- 
rities throughout the country have been strongly disposed to 
accept this solution, which we have frequently pressed upon 
their attention, and that the great social value of electric 
tramways is being more and more recognised by them. 


THE USE OF ALUMINIUM FOR ELECTRICAL 
CONDUCTORS. 


BY JOHN B, С. KERSHAW, F. I. o. 
(Concluded from page 671.) 


Part IL. —PRACTICAL APPLICATIONS. 

Electric Power Transmission. Details of the more important 
power transmission schemes in which. aluminium has been 
used, or is about to be used for the overhead work, are given 
below in tabular form :— 


Aluminium Transmission Lines in America. 


— — —À ——— — 


| Power 


: Len 
; Locality den voltage 
Name of company. А trans- | of line 
supplied. | mitted. in miles, used. 
Snoqualmie Falls Power Co. Tacoma- Seattle 10,000 | 34 29,000 
Blue Lakes Power Co. ...... Stockton ...... ' 1,000 46 | 26,000 
North Yuba Power Co, ...... | Sacramento j 65 ? 
Hartford Electric Light Co. ао 000 11 10,000 
Municipal Supply o., M Ragged Rapids | 
Orillia, Ontario and Orillia j 4000 | 18 | ? 
Big Cottonwood Power Co. | Utah ............ 500 1 12,000 
Telluride Power Co. ......... Provo, Utah 2,000 80 7 
Standard Electric Co.......... San Francisco 5000 Sol 60,0C0 
Niagara Falls Hydraulic) ; 7 
Power Co. f Niagara Falls \ 1,000 |J roth 4 


One or two of the above schemes are not yet completed, but 
all are expected to be in operation before the close of the 
present year. 

The following are additional details concerning some of the 
lines :— 

Niagara Falls Lines.—Both these lines are short, and 
convey current from the generating station to works in 
the neighbourhood only. According to Dunlap the cable 
supplying current to the National Electrolytic Co.’s factory 
for chlorate production, consists of 12 separate cables of No. 10 
wire, and where it rans down the Penstock, bars of aluminium 
Gin. wide by jin. thick have been used. The metal from 
which the wire was drawn tested 99:5 per cent. aluminium. 
Molten tin was used to make all the joints on both bars and 
cable.* | 

The second aluminium conductor conveys current to the 
No. 2 works of the Pittsburg Reduction Co., but no details 
concerning this conductor have come under the writer's notice. 
Both conductors are stated to be working satisfactorily. 

Snoqualmie Falls (Washington) Line.—In connection with 
this power scheme, 150,0001bs. aluminium have been used, but 
the full 12,000 н.р. has not yet been transmitted. The line 
runs between Tacoma and Seattle, and is constructed of wire 
drawn from an alloy containing 14 per cent. copper. Spans 
of 120ft. are safely used with this wire. The Seattle branch 
of this line has now been in operation over twelve months, 
and in February of this year it was stated to be working 
satisfactorily.t The line is constructed of No. 1 and 2 B.and 5. 
gauge wire. The MacIntyre mechanical joint is used, the 
sleeves being Yin. long by pin. thick. The Seattle line has 
required 67,000lbs. aluminium and the Tacoma line 72, O00lbs. 
Triple petticoat porcelain insulators, 4lin. high by 6}in. 
diameter, are used, each of which weighs 4lbs. The average 
span on the Seattle line is 110ft. and on the Tacoma line 
160ft.t | 

Blue Lakes and Stockton Line.—Three-phase current was 
used on this line, and it was operated for 10 months with 
success, but in January, 1900, the power-house was destroyed 


* Western Electrician, July 50, 1898. 
t Aluminium World, February, 1900. 
t Electrical Review (New York), September, 1899. 
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by fire, and the opportunity was seized to replace the whole 
line by a heavier wire. The new line is not yet carrying 
current. The former line possessed a conductivity of 59:9— 
(copper 100). The tensile strength was 14:6 tons per square 
inch, and spans of 120ft. were used. 1, O00, OOOlbs. of alumin- 
ium are to be used in constructing the newline. At 29 cents. 
per pound, this represents an outlay of £60,400 for the metal 
alone. Very full details regarding this line will be found in 
a Paper read by Messrs. Perrine and Baum before the American 
Institute of Electrical Engineers in May, 1900, and reprinted 
in full in the journal named below.* 


Tariffville and Hartford Line.—The three-phase system of 
transmission is used on this line. "The cable consists of seven 
strands, each strand made up of seven No. 11 B. and 5. gauge 
wires. The diameter of the cable is in., and it weighs about 
1,500lbs. per mile. 20, 160lb. of aluminium has been used for 
the scheme. t 


Telluride Power Co.’s Line, Utah.—The line used to distri- 
‘bute electric power over this 80-mile circuit and to supply 
the mines at Mercur and Tintic is of zin. wire. The amount 
of power transmitted is to be increased as soon as the requisite 
machinery can be installed. 


Sierra Nevada and San Francisco Line.— The scheme of 
the Standard Electric Co. of San Francisco for transmitting 
electric power from the foot of the Sierra Nevada Mountains 
to the city of 'Frisco, a distance of 150 miles, at 60,000 volts 
pressure, is likely to be fully completed in the course of the 
next few months. Aluminium cables, each consisting of 
87 strands, are to be used for the overhead line, and the main 
trunk line will be 150 miles in length. The total capital 
cutlay upon the scheme is estimated at £415,000. 


Electric Tramways and Light Railways Transmission.— 
Although the use of aluminium in connection with traction 
developments is not proceeding so rapidly as in connection 
with industrial and mining undertakings, there are neverthe- 
less instances in which it is receiving trial on an extensive 
scale for tramway or railway work. Thus the North-Western 
Elevated Railway Co. of Chicago have used 150,0001bs. 
aluminium to equip their overhead track in Chicago, and the 
line was started with the new power in the spring of this 
year. Very full details of the size of cable used and of the 
method of laying it alongside the track have been published 
in the American papers,: and some notes upon this cable 
have already appeared in the issue of The Electrician for 
June 2, 1899. Each cable contains 47 strands aluminium 
wire, grouped in sevens, and measures I zin. in diameter. 
Vitrified clay blocks are used to insulate the cable, which is 
laid in wooden troughs. The inter-urban electric railway 
between Kansas City and Leavenworth has also been 
equipped with aluminium, and 70 miles of cable is 
stated to have been used for this line. The cable ig 
zin. diameter, but no other details concerning it have 
been published. The Manhattan Elevated Railroad Co. of 
New York have also decided to use aluminium as con- 
ducting material on their line, and the transformation from 
steam to electric traction is now in progress. It is also 
reported that aluminium is being used experimentally upon 
a trolley line of electric tramways in this country, but the 
writer has been unable to obtain any details concerning these 
trials of the new metal for electric tramway work. Whether 
the skin of oxide which forms on all aluminium surfaces will 
render the metal unsuited for traction purposes, as suggested 
in The Electrician note of September 8, 1899, remains to be 
seen. Evidently in the States they do not consider this 
objection to aluminium of any importance. 


Electric Light Cables.—Since aluminium cables for equal 
conductive capacity possess 1:68 times the sectional area of 
copper, it is evident that when insulated cables are necessary 
the latter metal has a decided advantage, On this account 
aluminium has never been used as & conductor excepting for 
overhead work, and for one or two of the schemes in which 


— — — — S ER RENE 


* Electricity (New York), May 30, 1900. | 
{+ Electrical Review (New York), August, 1899. 
t American Electrician, January, 1900. 


bare cables are laid along the surface of the ground, as for 
example, in electric railroad work. 

As distributing systems for lighting purposes are practically 
always underground, insulated cables are used, and the 
writer has only record of two instances in which aluminium 
has been used for electric lighting schemes. One of 
these is in this country at Northallerton, where a small 
electricity supply company has made use of 4 miles of the 
light metal. Three sizes of wire were used, namely, 0:662in., 
0:465in., and 0°880in., and screwed sockets were used for 
jointing purposes.* The writer has been in direct communi. 
cation with this company with regard to their experiences 
with aluminium for distributing purposes, but so far the 
information promised has not come to hand. 

The other instance in which the new metal has been used 
on а lighting system is in the United States of America, the 
Waxahachie Electric Light Co. of Texas having made use of 
aluminium in their distributing network about the year 1898, 
Their use of aluminium has, however, been restricted to short 
sections of their line, and only 2,7001bs. has yet been used. 

The British Aluminium Co. informed the writer last 
November that aluminium had been supplied by the Foyers 
Company to various places in the North of England during 
1899 for conducting purposes—in one case 1} tons beisg 
supplied—but it was not stated whether the wire and cable 
supplied were to be used for traction or lighting systems. 


Telegraph and Telephone Lines.—The use of aluminium for 
telegraphic and telephonic lines is making some progres. 
The Pennsylvania Railroad Co. is stated to have 16 miles 
of aluminium line in operation, wire of 0:141in. diameter 
being used.t The new telegraph line between Manilla ani 
Cavite in the Philippines, 40 km. in length, is also of the new 
metal, and a wire 0:130in. in diameter has been employed.’ 
The Pacific States Telegraph aud Telephone Co. are stated 
to have 200 miles of aluminium wire in use. Annoying breaks 
occurred at first, but these are now attributed to bad lots of 
wire having been used in the first installation. 5 

As regards the use of aluminium for similar work in this 
country and its dependencies, Sir William Preece has state! 
that it is now on trial in certain districts for long distance 
telephonic communication, and that he has recommended its 
use for telegraphio purposes in Africa. The only unsatistac- 
tory reports concerning this use of aluminium come from 
Messrs. Perrine and Baum, who state that in Washington and 
Oregon the telephone companies have experienced so much 
trouble with breaks in their aluminium wires, that they ate 
replacing them.‘ 

On the other hand H. D. Fitch, а manager of the New 
York Telephone Exchange, has stated that in New York the 
new metal has answered well for telephonic communications, 
and that spans of 450ft. and 600ft. had survived two winter's 
exposure without mishap.** Iu view of this conflicting 
testimony, one can only conclude that the early breaks in 
aluminium overhead wires were due to defects either in the 
original wire, or to careless erection, and insufficient allowance 
for its high coefficient of expansion. 

Conclusions.— The facts given above prove that aluminium 
has already made considerable progress as a substitute for 
other metals in overhead line construction for both telegraphic 
and power purposes. It has been stated that 500 tons of 
aluminium were used for these purposes alone in the United 
States of America in 1899. Whether this progress will cor 
tinue, however, depends largely upon the further experience 
gained with the installations already in operation. 

Prof. Forbes, in his Paper upon “ Power Transmission,” read 
before the Electrical Engineers in London on April 26th of 
this year, stated that the Westinghouse Company of the United 
States of America, which had recommended the light шей! 
for use on the Tacoma and Seattle line, when asked to specify 
for its use on the proposed power transmission scheme 11 

* Electro-Chemical Review, June, 1900. 
+ Aluminium World, March, 1899. 
+ El. Chem. Zeitschrift, July, 1899. 
& Aluminium World, Jan., 1900 
|| Electrical Review, April 27, 1900. 
Electricity (New York), May 30, 1900. 
_ ** Western Electrician, March-25, 1899, 
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Mysore, India, had replied that its use was “ too experimental " 
to permit of this. m mE 

For an American firm to make such an admission after trial 
of the new material for conductors is startling, and proves 
that even in that land of progress mistakes are sometimes 
acknowledged. That there is need for further investigation 
of the whole subject is certainly proved by this decision of 
the Westinghouse Company not to advise the use of aluminium 
for the Mysore scheme. The latest reports of Messrs. Perrine 
and Baum concerning the Californian transmission lines are 
also not reassuring, although these investigators consider that 
the breaks are due to causes which may be avoided or over- 
come, and as the following extracts show, they are willing to 
pin their faith to the future of aluminium as a conducting 
medium :— | 

In all of these cases it seemed almost impossible in certain sections to 
keep the wire on the poles, and in these portions the lines have been finally 
taken down and replaced by other wire of either copper or aluminium. 
The writers have examined many breaks from these lines, and would judge 
from the appearance of the fracture that the cause, whatever it may be, 
was similar. In those breaks there are many small flaws, but by far the 
greatest majority are clear, sharp fractures, with but a slight reduction of 
area, апа that entirely on one side—a break very characteristic of 
improperly mixed and brittle alloys. Partially from the appearance 
of the fracture, and partially from the fact that the breaks appear 
only in certain eections of the line, the writers are of opinion that this 
trouble is due to the presence of impurities in the material. This view is 
strengthened by the fact that when measurements were made on the line 
of the Yuba Power Company, the resistance of the whole line was found to 
be 10 per cent. greater than it should have been if it were made of the 
quality of material deecribed in the earlier part of this Paper. 


As a general conclusion, it is the opinion of the writera that aluminium 
can be safely used in place of copper where the proper precautions are 
taken in inspecting the wire before it is erected, and in erecting it with due 
consideration of its peculiar properties— of low and indefinite elastic limit, 
high coefficient of temperature expansion, and active electrolytic power. 

Messrs. Perrine and Baum have therefore advised the 
erection of a new aluminium transmission line in connection 
with the Blue Lake and Stockton scheme, of somewhat heavier 
wire than the line which was first erected. But the writer 
feels some doubt as to the correctness of Messrs. Perrine and 
Baum's assumption that difficulties arising from impurities 
and lack of physical strength are the only ones that have to 
be surmounted in the successful use of aluminium for overhead 
transmission lines. The resistance of the metal, to atmos- 
pheric influences is by no means so great as was at one time 
imagined, and the proof is still lacking that an aluminium 
transmission line will possess the permanent efficiency of one 
constructed of the rival, but dearer, metal—copper. 

The writer last year discussed the liability of alaminium 
to corrosion, on exposure to damp impure atmospheres, 
very fully in the Paper named below*, and gave a summary 
of recent communications on the subject presented by 
Moissan and Ditte to the French Academie des Sciences. 
The need for experimental work upon the resisting power 
of aluminium to atmospheric corrosion before using the metal 
for large power schemes was insisted on, and the recent 
experiences in the Western States only further emphasises 
the need for such independent investigation. 

In the Paper before the Electrical Engineers already referred 
to, Prof. Forbes stated that he was carrying out some expo- 
Sure tests with several hundred feet of aluminium wire іп 
Scotland; and the writer for the past 10 months has also 
had a large number of samples of wire of various metals and 
alloys exposed in two different localities in South Lancashire, 
under conditions somewhat similar to those obtaining in 
overhead transmission lines. 

The results of these independent observations and of the 
further experience with the power transmission lines erected 
in America and elsewhere will be of considerable interest, for 
if aluminium does not possess the requisite resisting power to 
atmospheric corrosion, its use as a conducting material will 
be greatly hindered, and the caution displayed by English 
engineers in regard to its use for electrical conductors will be 
fully justified. If, on the other hand, aluminium is found to 
have all the physical characteristics demanded for overhead 
construction in schemes of electrical transmission, the future 
of the metal as an electrical conductor will simply depend 
upon the relative costs of aluminium and copper, and until 


| * Lightning, July 15 and August 17, 1899, 


the price of copper falls below £60 per ton the lighter.and 
cheaper metal is certain to find increasing support from 
electrical engineers, especially on the other side of the Atlantic, 
where the atmospheric conditions are more favourable than in 
Western Europe. r uS 

Prof. Forbes has not stated whether he intends to publish 
the results of his own observations. The writer has nearly 
completed the first series of those in which he is engaged, and 
he hopes to publish the figures obtained before the close 
of the present year. io der 


————H—— UD [I 


WHAT TO DO WITH OUR BOYS. 


This is & question that is constantly giving parents and 
guardians concern, as it has done for a good many years past. 
The development of the electrical industries has undoubtedly 
assisted in answering the question, not only in regard to 
boys, but in a great measure also in regard to girls. The 
telegraph and telephone services have found, and will continue 
to find for some years to come, employment for a large pro- 
portion of our surplus female labour, and it would appear 
that the developments of telegraphy, both submarine and 
serial, opens the door for a much larger force of operators 
than is at present being attracted to the service. We have 
on several occasions dealt with the educational requirements 
of the budding electrical engineer, and now a communication 
we have received from Messrs. Preece and Cardew, on beha!f 
of the Cape telegraph authorities, points to the opportunities 
which the telegraph service in Africa offers to fairly educated 
young men. 

We may take as an example the classification of the Cape. 
Colony posts and telegraphs.  Lads enter this service in the 
5th Class (probationers) with a commencing salary of £60 per 
annum. When competent to take charge of a public wire, or 
to perform duties of like importance on tho postal side, they 
receive an increase to £75 per annum, rising by £15 annually 
to £105 per annum. On promotion to the 4th Class the 
commencing salary is £120 per annum, rising by £12. 103. 
annually to £145; in the 3rd Class the commencing salary 
is £160 per annum, rising by £12. 10s. annually to £197. 103. ; 
in the 2nd Class the commencing salary is £210 per annum, 
rising by £12. 10s. annually to £247. 10s. ; and in the 1st Class 
the commencing salary is £260 per annum, rising by £15 
annually to £820. | | 

It will be seen that the Cape telegraph service compares 
favourably with the openings offered at home for young men. 
The department under Mr. French at Capetown has a training 
college, and doubtless eligible lads from the mother country 
would be welcomed, as it would appear from present require- 
ments that the supply of operators in South Africa does not 
anything like keep pace with the demand, and we believe the 
same remark applies to the telegraph service generally, at 
home, and the Colonies, and abroad. 

We announce on another page that the immediate require- 
ments at the Cape is for sounder clerks, who must be from 
19 to 25 years of age, single, and competent to send clearly 
about 30 words per minute. For such candidates as can show, 
at 19, four years’ certified manipulative experience the com- 
mencing salary is £182. 10s. per annum ; five years’ experience 
at 20, £145 per annum. In the latter case promotion to the 
next class, with the minimum pay of £160 may follow after 
a three months’ trial if the candidate is then able to satisfac- 
torily take his full turn at any of the main lines. 

Candidates with under three years’ experience who possess 
the necessary minimum skill (30 words per minute) may still 
be taken on at £120. : 

Second-class passage is paid contingent on the signing of a 
two years’ agreement. The salary is payable from the date 
of embarkation, The appointments are not by transfer from 
the English Post Office as in former years. | 

When it is further remembered that the railway system 
throughout Africa is greatly extending, and that the opening 
up of our newly-conquered territories and beyond is one of 
the first questions to be considered when peace is restored, 
it follows that the railway telegraph service alone must afford 


| Skilled and woll-paid employment to large numbers of young 
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men. We are, therefore, quite apart from present needs, fully 
justified in calling the attention of parents and guardians to 
the telegraph and telephone services as those which will go 
far to solve the problem ** What to do with our Boys." 

We have not, in these brief remarks on an interesting 
subject, dealt with the question of supplementing the present 
training facilities for the two services; but clearly these facili- 
ties are not adequate, and it is for the Governments of the 
world, into whose hands the telegraph and telephone systems 
are drifting, to do more than is now done to satisfy the 
educational needs of a great profession. The training 
afforded in the schools of the Postal Telegraph service is for its 
own requirements solely ; private enterprise, aided in a small 
measure by a few polytechnics and other scholastic institutions, 
are alone the sources from which the Colonies can draw. It 
is obvious that these will not suffice to meet the requirements 
for skilled operators which is already a feature of the almost 
universal demand for more telegraphs and more telephones. 


C b 


A PRAOTICAL TELEGRAPH TRANSMITTER USING 
THE SINE-WAYE FOR OPERATING THE WHEAT- 
BTONE REGEIVER.* 


BY ALBERT C. CREHORE AND GEORGE О, SQUIER. 


The Paper pointed out that the existing Wheatstone transmitter 
consists of an apparatus driven by clockwork, through which a band 
of perforated paper is driven at regulable speed, and contacts are 
made between a battery and the line at intervals which ara con- 
trolled by holes punched in the moving band. For dot sigoals short 
contacts are made, followed by a reversal, while for es longer 
contacts are made, followed eimilarly by reversal. Direct-current 
dynamos are ee ie used in place of batteries. Such periodic 
applications of E. M.F. to the line are characteristically rectangular 
in wave form, or square-topped as distinguished from being 
sinusoidal. 

0 x 0 that ш oe hal Sorgen a 5 in 
which by suitably punching the paper , the signalling currents 
would be obtained from a small ано ате шо, & dot 
being formed by a positive impulse, followed by its negative suc. 
cessor—t.¢., by one compete cycle; a dash is formed by a positive 
impulse, followed by two blank semi-cycles aud a negative impulse 
—te, by two complete cycles, with the middle two waves sup- 
pressed. These contacts are made by a pair of small brushes resting 
on a metallic drum with the interveption of the punched paper 


strip. 

The contact apparatus is mounted in an extension of the shaft of 
the little alternator, so as to ensure the making and breaking of the 
circuit through the contact brushes at the moments when the alter- 
nating current is zero. For long lines and speeds not exceeding 
100 words per minute the alternator may be bipolar, for greater 
epeeds multipolar. 

Instead of mounting the contact apparatus on the alternator itself, 
it may be mounted upon the shaft of a little synchronous alternating- 
current motor which drives the perforated paper strip, and which 1s 
itself driven by an alternator at any distance, By this means a 
number of different transmitters may all be брейк! from опе and 
the same alternator. 

The advan claimed for the transmitter are: 

1. The capability of using higher transmitting voltages than at 
presént, because there is no sparking at the contacts, these being 
lifted A: the zero 5 — 

2. The greater s t can be obtained on long lines, partly b 
the use of greater voltage, and partly by the use of Sino: al voltage: 
as distinguished from rectangular voltages. 

3. The capability of giving the same speed to a number of different 
transmitters, and maintaining that speed indefinitely. 

4. The absence of all transmitter batteries, 

5. The simplicity of the apparatus. 

6. The fact that the tape can be put into the transmitter upside 
down without affecting the transmission, 

7. The elimination of repeaters by reason of the increased pae 

It was stated that comparative trials between the regular Wheat- 
stone and the Wheatstone provided with this ооой transmitter 
showed a gain of nearly 100 per cent. in favour of the latter. Tests 
were cited to this effect. It was stated that whereas а safe formula 
for ordinary Wheatstone was 

WKR=10x 109 where К =capacity of line in microfarads, 
R=resistance of line in ohms, 
W =working speed in words per minute. 


* Abstract of a Paper communicated to Section IV. (Telegrapby and 
Telephany) of the International Electrical Congress, Paris; August 3s. 


The corresponding formula for sinusoidally operated Wheatstone was 
WKR=18x 10, and this when not employing more than 330 volts 
of alternating- current pressure. 

It was also stated that si ne-wave transmitters have recently been 
installed upon the land line of the Commercia! Cable Co. from New 
York City, U.S.A., direct without repeaters to the Atlantic cable 
landing at Canso, Nova Scotia, a distance of about 1,115 miles The 
speed of transmission of the line thus equipped exceeds the entire 
carrying capacity of the Atlantic cables of this company. 


ALTERNATING-CURRENT INDUCTION MOTORS. 


BY A. C. EBORALL. 


We give below & reprint of the discussion which followed 
the reading of the above Paper at the Institution of Electrical 
Engineers on May 17th last. The official report of this 
discussion having already been published in the Journal, and 
several speeches having been considerably modified under 
revision, it has been suggested to us that we should reprint 
this official report in place of our own report of what was said 
at the meeting. We have therefore followed out this sugges- 
tion, which will explain the departure, in this particular 
instance, from our usual custom to report in the third person. 


DISCUSSION. 

Mr. M. B. FIELD: Mr. Eborall commences his Paper with an apology 
for bringing before the Institution one which he says contains but little 
that is really new from the technical point of view. Now, I venture to 
think thet this apology is quite unnecessary, for I believe I am right in 
saying that many of the ingenious devices which Mr.'Eborali has explained 
to us to-night, although perhaps not new, аге new to many of us; at any 
rate, they were to me. The Paper contains a large amount of information 
which is extremely useful, as well from the manufacturers’ as the user’ 
and theorists’ points of view. The method of building up the stator cor 
described by Mr. Eborall whereby all tooling is rend unnecessary it 
very interesting. But it is to be pointed out that one has to depend 
entirely upon the friction bstween the individual plates to avoid dis 
placement of the same, or rotation of the stator core as a whole 
Where paper insulation between the core discs is employed, some 
15 per cent. of the total space will be thus occupied, and with the 
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continual heating and cooling of the motor this may shriok, and thus 
tend to relieve the friction between the end plates; consequently for 
l ized motors this construction ie not suitable. The question of 
tooling the stator cores is very important, but it is not very important 
whether the rotor core be tooled or not. The slip is very small, and hence 
the eddy currents produced in the rotor surface will likewise be smell; 
moreover these will not be detrimental, but will add to the torque 
rather than decrease it. The figures on page 676 (“ Notes on Perform- 
ance and Design ) are very instructive, but I would suggest that the author 
adde in his Paper when printed in the Journal the corresponding figares 
for continuous-current motor& I know this does not exactly fall under 
the heading of the Paper, but a comparison would be so very interesting 
that the departure would be quite warranted. The comparison between 
the efficiencies of polyphase and single-phase motors is also noteworthy. 
We must remember that a given rotor developing a given H.P. has twi? 
the C?R rotor loss if in a single-phase field, to what it will have in a three- 
phase field of the same strength ; во that in order to get high efficiency 
in the single-phase case one can only do so at the expense of ern 
material, which fact, I tbink, is borne out by the table of weights given 
on page 676. From this it gii that the weight of the single-phase 
motor is about 50 per cent. higher than that of the corresponding poly- 
phase motor. f 

T should like to make a few remarks with regard to the starting 
of the Heyland motor, as it seems to me that this is a radically new 
departure. I have always been under the impression that it was of 
no advantage to make the starting field larger than the working feld, 
the aim of the manufacturer being to obtain as nearly as possible a 
pure rotating field at starting. This, of course, is not the case, as 5 
easily seen by the following diagram. Let « be the strength of the 
alternating flux Produced the working phase winding, and (+) 
the corresponding flux produced by the starting winding. Suppoe 
these two fluxes are in quadrature both as space and time. 
If we combine the working phase flux a with.a portion of the starting 
flux equal to it in magnitude, we get, of course, a rotating flux of str 
a, and superimposed upon that an alternating flux of strength 2b in the 
direction OP. Now, this latter flux we may consider replaced by tre 
rotating fluxes, each of strength b, rotating in opposite directions with 
the same velocity, viz., that curresponding to the frequency. Further, 
these two fluxes b will coincide and be directed along OP at the same 
instant that the rotating flux a lies in this same direction; in short, tbe 
resultant of the working and starting winding fluxes will be a f 


rotating flux of strength a + b, and a backward rotating flux of strength ^ 
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When the motor is starting the speed of rotation of these two fluxes 
is the same, and since each pulis on the rotor, the one forwards and 
the other backwards, with a force proportional to the square of itself, 
we get for the resultant starting torque an expression proportional to 
(a+6)?—b? or а (a+2b). In other words, the starting torque is pro- 
portional to the product of the two fluxes, which shows us at once the 
advantage to be gained by making the starting flux large. If the two 
fluxes are not 90deg. out of phase with one another, but differ by the 
angle $, then the starting torque is proportional to a (u +20) sin ф. 
Mr. Eborall says that in the Heyland motor ¢ may be 50deg. ; assume it to 
be only 45deg , then we see it is only necessary to make the starting flux 
14 times the working flux in order to obtain precisely the same starting 
torque as would be obtainable in the corresponding two-phase motor. 
We may say briefly, if A and B be the working and starting fluxes 
respectively and ф the phase difference, they represent, аз far «s their 
starting capabilities go, a rotating flux of strength AB ein 9. 

With regard to the method of winding the Heyland motors for the 
purpose of altering the number of poles, it seems to me that the Paper 
is not quite clear. Mr. Eborall says: “ On the other hand, the method 
of altering the number of poles has two serious disadvantages. Firstly, 
the reduction of the number of poles causes an unfavourable distribu- 
tion of the magnetic flux, a large increase of magnetic leakage and a 
loss of winding space. This is of course owing to the fact that after 
the reversal of the appropriate coils the currents flowing down one 
side of those coils are neutralised by the currents in the adjacent 
side of the unreveraed coils, as will be readily seen from Fig. 14, 
illustrating the single-phase case.” Now this is not necessarily so : at 
least it is entirely a matter of arranging the winding so as to have as 
many coils as poles, or as many coils as pairs of poles. In Fig. 14 we 
have four coils —that ia to say, we have as many coils as poles, and that 
is the reason why part of the winding is neutralised when the two 
coils are reversed. If we change that winding and put as many coils 
as pairs of poles, making two coils instead of four, we shall fiad the 
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windings are not neutralised when we reverse one coil. Fig. 16 shows 
this very well. This winding is not particularly a Heyland winding, 
but merely a normal winding with as many coils as pairs of poles, On 
the right-hand side there is an eight.pole winding with four coils. 
When we reverse two of the coils we get four poles. The Heyland 
winding corresponding to Fig. 18 for that case would be as shown in 
Fig. B. Fig. 18 shows a twelve-pole winding. If the connections of 
the coils be altered, we can get а tix-pole or а four-pole or a two-pole 
winding. In the above diagram we can get an eight-pole, a four-pole, 
or a two-pole winding by similarly altering the connections between 
the coils. Fig. 16, on the other hand, shows an ordinary winding 
which has been known and employed for a very long time. It differs 
from the Heyland arrangement in that the only variation possible is 
8-4 poles. We have, in fact, as above stated, an eight-pole winding 
with as many coils as pairs of poles. We can therefore reverae half, and 
get half the number of poles with none of the windings neutralised, thus 
obtaining as many coila as polee. If we were again to reverse balf the 
poles, half the winding would be neutralised. The only variation feasible 
is thus from eight to four poles. That із the main difference between this 
and the Heyland winding shown in above diagram. 

Mr. LANGDON DAVIES: There are one or two matters which I 
should like to refer to. The author saya, "^ With single-phase motors which 
are usually arranged to start up light, wound rotors with slip rings should 
be used over 74 B. H. P. but he does not appear to give any explanation 
why this should be. I have seen larger sizes without them, and should 
therefore be obliged if the author would kindly give bia reasons. With 
regard to one particular type of inotor the author says: The winding 
carrying the current of greater phase difference is made to have the 
smaller self induction.“ I do not understand, considering that there is 
nothing exterior to the coils, what produces the greater phase difference 
if it has the smaller self-induction. It may be that he and I attach 
different meanings to the term ‘‘self-inducticn.” Later he says: The 


production of à rotary field on starting is not aimed at.” 
require explanation, because a rotating field is absolutely necessary to 
start an induction motor of the type described. Also a considerable phase 
difference, I believe 50deg. or more, is claimed later оп. 
stator winding described is interesting, and appeara to save turns. I 
should like to know if the author can give auy details of starting torques 


This appears to 
The form of 


for given current values without any resistance in the rotor ; that is to 
say, with an ordinary short-circuited rotor of any type. "These would be 
interesting, as they would show the difference produced by this stator 
winding, irrespective of the addition of resistance to the rotor windings, 
which is not new. The Paper is an exceedingly interesting one and raises 
many points for discussion. 

Mr. W. G. RHODES: I have listened with very great interest to 
Mr. Eborall's Paper. It deals with a subject which has uot for some time 
been brought before the notice of the members of this Institution, 
and one which certainly deserves more attention than it receives in 
England. It із, in my opinion, a subject which will eventually have to 
engage our attention, whether we will or no. There are, аз Mr. Langdon 
Davies has pointed out, some rather peculiar remarks in the Paper which 
require elucidation. One regarding self-indnction, on page 677, perhaps 
may be explained in this way. I think that Mc. Eborall is rather 
misusing the term self-induction, because, in my opinion, the coil has a 
larger eelf-induction. The self-induction of a coil when there is another 
coil near to it is the number of lines of force which link that coil only 
and escape the other. Now Mr. Eborall distinctly states in his Paper tbat 
the starting coil is wound in such a maune- a: to produce large leakage. 
That large leakage, I take it, is the self-iuduction. The Heyland motor 
ia wound so that the running coil has a minimum leakage—no self-induc- 
tion—if possibie, while the starting coil has а large leakage, that is, a large 
self-induction. The reason why a better result should be obtained with a 
small number of turns on the starting coil is that a larger current is 
allowed to pass, producing a large useful flux, or mutual induction, and at 
the same time a large self-induction to displace the current out of phase 
with the impressed potential difference. 1 prefer to view these problems 
rather from a physical aspect than from a mathematical one, although I 
have often looked at them from both points of view. On page 676 the 
flux density in the iron is given; I imagine that it ia rather too high. 
In transformers it is not customary to go up to 10,000 lines or even to 
5,000 lines per square centimetre, on account of the large hysteresis loss. 
An induction motor is like a transformer, and the stator is subject to the 
full frequency of the supply circuit, so that, in order to keep the efficiency 
of the motor within reasonable limits, it is advisable to keep the induction 
density moderately low. 

With regard to Mr. Eborall's statement as to the standisation of 
periodicities and voltages for alternating-current motors, one cannot say 
too much in favour of i', because the want of such standardisation is 
undoubtedly the manufacturer's bugbear. | 

As to the possibility of starting monophase induction motors under 
load, it seems to me that too much attention has been devoted to the 
atator windiogs. Undoubtedly the Heyland winding is an extraordinarily 
good one ; we will not dispute that. It produces good results. We are 
told that the phase difference between the starting current and the 
running current is about 50deg. The two mutual fluxes, the mutual flux 
of the running coil and rotor and the mutual flux of the starting coil and 
rotor, should approximately produce a uniform rotating field. The 
leakage flux of the starting coil should displace the current in it а much 
as possible, the nearer 90deg. the better, though of course this value can- 
not be attained, but the greater the displacement of phase the better. it is 
for starting. If further improvement is to be made in the starting of 
such induction motors, we shall have їо look to the rotor. The Heyland 
motor is, as far as the rotor is concerned, worked by inserting at the start 
a resistance into each of the three circuits. The object is to cut down 
the rotor currents at the start, because the rotor itself has a large 
self-induction, producing a large leakage field —a large field which does 
not cut the stator running coil. The insertion of resistance into the 
rotor circuits diminishes the leakage field, which, by its demagnetising 
action, tends to nullify the effect of the stator magnetising current, but it 
also diminishes the rotor energy current, which is in phase with the E. M. F. 
induced in tlie rotor coils aud which produces the torque. What weought 
to do, if possible, is to wipe out the self-induction of the rotor coils 
completely, in fact, to have no self-induction of the rotor coils, no self- 
induction of the running coil, aud a large self-induction of the starting coil. 
It is impossible to wipe out the self. induction of the rotor coils by means 
of a non-inductive resistance to start with, and to put in an inductive 
resistance to start with is worse, because that will throw the current more 
out of phase with the induced E.M.F. 1 have tried myself to nullify the 
effect of the leakage field due to the rotor currents themselve: by the 
injection in the rotor circuits of counter E. M. F.s which will act in opposi- 
tion to tlie leakage field produced by the rotor currents, aud I have got 
very fair results from it. For instance, | have got a motor to start with 
full-load torque with approximately 14 times full-load current. That is 
not very good, but it is fairly so, and may probably be improved. I have 
now in process of manufacture by the Clayton Engineering and Electrical 
Construction Co. (Ltd.), a two-horse induction motor for 50 cyclea and 20) 
volts, and I am anticipating that the starting current will not much 
exceed 15 amperes. The counter E.M.F.s are obtained by tapping the 
stator circuits in a suitable manuer and connecting through a suitable 
switch with the rotor collector rings. It can ba done by using transformers 
with negligible leakage. The necessity of having little or no self-induction 
of the rotor coils and running coil is obvious when we consider the low 
power factor of alternating-current motors, When we cannot get more 
than about 75 per cent. power factor, it shows that the leakage is 
considerable. 

. We cannot consider the alter nating- current motor, either polyphase or 
monophase, anything like perfect until we can have at the same time à 
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frequency changer. The present method of changing the speed is 
altogether crude and unscientific. It does not admit of any gradual 
change of speed at all. It can jump from one speed to another 
and back again suddenly, but the gradual change of speed is impossible 
with the present means, The only means of doing that and of obtaining 
the results which we hope to do with induction motors, is by the introduc- 
tion of frequency transformera giving a very wide range of frequency. 
Prof. ERNEST WILSON : Mr. Hurst has prepared some curves for me 
which are shown in the accompanying diagram. The data from which 
those curves have been obtained were supplied to me by well-known 
manufacturers of induction motors. In the diagram vertically the weight 
of the motor, suitable for belt-driving, is given in pounds, without reckon- 
ing foundation rails, starting resistances or anything external to the 
motor. Horizontally is plotted a quantity which 1 once ventured to call a 
„mass factor "—that is to say, itis the B.H.P. of the motor divided by 
the revolutions of the motor per minute. The curve A refers to a single- 
phase motor suitable for working at & frequency of 50 periods per second ; 
the curves B, C, E and F refer to multiphase motors at 50 periods per 
second ; whilst the curve D refers to multiphase motors at 60 periods per 
second: the data being such that the curves are comparable with one 
another. The dotted curve a refers to direct-current four-pole motors 
made by a well-known firm, aud is included for comparieon with the curves 
which have been obtained from the induction motor data. I should like to 
point out that different makers have widely different ideas as to what the 
weight of a motor should be for a given mass-factor. For instance, 
taking a mass factor of 0°1, the weight may vary through very wide limits, 
according to the ideas of theseveral makers; and this, I think. is an important 
matter. The prices of these motors have been plotted in terme of the 
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mass factor. I have not got the diagram here, but there із not -uch a 
great difference between the prices as there is between the weights. [n 
conclusion, I wish to congratulate Mr. Eborall on presenting such a 
valuable Paper. 

Prof. C. А. CARUS-WILSON : The most interesting part of this Paper 
is that relating to starting devices for single-phase motore, I have 
endeavoured to make out from Mr. Eborall's Paper exactly how 
Mr. Heyland's device works, but it is not easy to ascertain what is the real 
action producing this result, and the difficulty ів increased by the way in 
which Mr. Eborall uses the word “self. induction.“ The problem of the 
single-phase induction motor point is to get a strong field lagging well 
behind the primary field. One way in which this has been attempted is, 
as Mr. Eborall has indicated, to use an outside choking coil. The disadvan- 
tage of this method is that while you get a good lag you waste your field 
—that is to say, the flux in the choking coil is no use for producing torque, 
or, ав Mr. Eborall puts it, the etrength of the cross flux, in the motor, is 
diminished by an amount equivalent to the leakage flux of the coil." If, 
on the other hand, you try to get your lag by using a starting coil of large 
selt-induction, you find that the effect of the self-induction is neutralised 
by the reaction of the currents in the rotor, so that you have a strong 
field but a poor lag. What Mr. Heyland has done is practically this: He 
has taken a single-phase motor with the usual starting coil and no outside 
choking coil, àn arrangement which, under ordinary circumstances, would 
give you hardly any starting torque, and he lias allowed some of the useful 
flux of the starting coil to leak, by providing it with a carefully designed 
leakage path, and this leakage flux is enough to give a goodlag. It is true 
that by permitting leakage he weakens his field, but in doing so, he gets a 
field out of step with the torque-producing field, and in that way he is able 
to get a good lag. I think that the real diecovery Mr. Heyland has 
made is that it pays to take away part of the total field of the starting 
coil, when by so doing you can make it leak, and thus get a good 
lag. As to the reason why it is found advantageous to have but few turns 
in the starting coil, it seems to me simply a question of ohmic resistance, 

“since by lowering the resistance you can increase the lag that you get 
` for any given self-inductive effect. Mr. Heyland has certainly obtained 


good results, that is to say for single-phase motors, namely, a full-load 
starting torque with twice the full-road current. Looking at the diagram 
on page 811, one sees in the first place that the speed regulation is good 
for a motor of that size: in fact the speed regulation of а single-phas 
motor is in general better than that of a polyphase motor. The efficiency 
is very fair as shown by the diagram. The great defect is, no doubt, 
the low power factor. Few things are more provoking to the electrical 
engineer than lagging current. One feels that it is not doing the least 
good, and yet you cannot get rid of it. Of course with a single-phas 
induction motor all the bad effects due to lagging currents that you 
get in the polyphase motor are intensified, since the primary current 
has to carry the magnetisiog current for both the main field and the 
cross field, and consequently you get a very low power factor, as shown 
in the diagram, something between 50 per cent. and 60 per cent. at half 
load. Electrical engineers have made great efforts to increase the value 
of the power factor. In this connection it is difficult to avoid mentioning 
the name of Mr. Steinmetz, the Clerk Maxwell of alternating-current 
engineering, since it is almost impossible to say anything about induction 
motors that has not been written or said by Mr. Steinmetz. It is not, 
I think, out of place to refer to the remarkable discovery —ав I think it 
may be called — quite recently made by Mr. Steinmetz of the single-phase 
condenser motor. In the course of experiments Mr. Steinmetz found that 
if in a single.phase induction motor you connect the starting coil,called by 
him a tertiary coil, to a condenser of suitable capacity, it can be made to 
supply the magnetising current for tbe cross field, thereby relieving the 
primary of the burden of supplying that current, and thus raising the 
power factor to that of an ordinary polyphase motor. Further, by 
increasing the capacity of the condenser, not only can it be made to supply 
the magnetising current for the cross field, but also that for the пыш 
feld. In this way the condenser actually supplies the whole of the mag- 
netising current, and the power-factor is raised to 100 per cent. It is true 
that this gives no advantage at starting, it simply enables you to run at 
syuchronism with a high-power factor. Mr. Steinmetz gets his starting 
effect by shifting the tertiary or starting coil round through a certain 
angle. This seems to have led him to the idea of applying this method to 
an ordinary three-phase motor, that ia to aay, simply to put the condenser 
across one of the three-phase connections. In this ways he getsa god 
starting effect—though not as good as when the motor is running ona 
polyphase circuit. Not content with putting a condenser coil across one 
of his three-phases, he puts a reaction coil across the other, and finds that 
he is able in this way to make the starting torque and the output of a 
single-phase induction motor as high as could be obtained if the moter 
were running as a three-phaser, and at the same time with a power factoral 
synchronism of over 97 per cent. I think that is a remarkable result. It 
will be said that with this system you have to use condensers, and that 
there are serious objections to this. No doubt there are objections to 
condensers, but like many other objections they may perhaps be got over. 
In any case I think Mr. Steinmetz may be congratulated upon his 
achievement, 

Mr. S. Z. DE FERRANTI: I have followed this Paper with the 
greatest possible interest, Lut the concluding remarks interested me even 
more than the Paper, because in them the author says that siogle-pbe 
supply is practically played out. Well, it that is so, I think it isa very 
great pity to have taken up the time of one of the Institution's meeting 
with a Paper about single-phase alternating-current motors So far u 
can see, single-phase alternating supply is only just commencing, provided 
it is carried out in the right way. I do not ғау that to-day for a large 
power scheme I should feel inclined to lay down a single-phase system, 
but I feel confident that iu less than a year's time we shall be planning 
single-pliase power schemes for all purposes. Indeed, to-day it would 
be very hard to get anything better than a tingle-phase power-supply for 
feeding а continuous-current network. I think it would be found the 
cheapest way of doing it through motor-generatora, and I think it will be 
found the most efficient and generally the most satisfactory way. For town 
lighting, where there is a fair amount of motive power work, very excellent 
motora, among them that of Mr. Heyland, have made this quite a prac 
system, and there is very little superiority of the continuous-current for 
ordinary motor work over a low periodicity alternating. There is, of 
course, the question of running lifts, and motors of that class still 
require a satisfactory solution, I am, however, quite confident, and 
that apart from what we hear that Mr. Steinmetz has done, that there 
will be before long commercial single-phase motors on the m 
with a power-factor of very nearly unity, and an efficiency of about 
90 per cent., or even more, in ordinary practice. With regard to whit 
we have heard about Mr. Steinmetz, it seems strange, since the problem 
is solved, that we «lo not see the result of the solution on the market. As 
a matter of fact, 1 do not think Mr. Steinmetz was at all original їп the 
work that we have heard attributed to him. Who really started this idea 
I do not know, but | saw eight or nine yeara ago a motor fed on a single- 
phase circuit running practically as a two-phaser and using a condenser 00 
one circuit which gave all the results that we have heard of, and yet that 
motor is not on the market. I suppose the reason is because one of 
elements—the condenser—is commercially wanting. If we had the con: 
denser it would settle a great many problems and improve a great many 
rather awkward positions. No doubt the demand will bring forth the 
article sooner or later, and I hope sooner. With regard to the question of 
single-phase motors as applied to the production of power in aties 
ordinarily, I think that engineers running siogle- phase installations nee 
not feel in the least, uncomfortable or anxious about the future of ther 
installations, provided they are of low periodicity. We have heard, a 
said before, that this class of work is played out ; but, on the other hand, 
І think this clas of installation is just commencing its real career © 
usefulness, Still, I would like to point out that high-frequency 11577 
lations are at а very great disadvantage, and whatever improvements аге 
made in the way of motors and in the way of running these system! 
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generally, I do not think that they will ever get to be as satisfactory 
commercially or as good generally as low-periodicity single-phase systems. 
There is no doubt that the low periodicity greatly assists the motor 
question besides many other questions, an1 I think that when we have got 
the few additionol developments which are still wanting we shall see 
the bulk of power-supply and distribution work done with single-phase 
alternating currents. 

Mr. W. B. ESSON: The large attendance at this meetiog shows the 
great interest which is being taken in induction motors, and Mr. Eborall 
is to be congratulated on bringing this subject before the Institution. 
But in the short time at our disposal the matter cannot be discussed in 
the way it certainly deserves. I should like to eay that I appreciate in 
the highest degree a remark made by the author at the end of the first 
part of the Paper, where he says “ that experience in designing aud a large 
quantity of experimental data for the type in question are absolutely 
necessary if the best results are to be obtained." If you devour the whole 
literature of the subject the feast, will not enable you at the first trial to 
design a good induction motor, and I think every designer knows that. 
Coming to the points of construction, I am very interested in Mr. Eborall's 
way of building up the stator plates, but there appear to be some 
disadvantages which Mr. Field has already alluded to, and which may 
become accentuated in motors of large size. In the motors my firm 
has made we have fitted the plates right into the cast-iroa stator 
cases. We find that we cannot dispense with the tooling, because 
the stampiogs are not good enough to enable us to have a uniform 
gap of in. with plates of 12in. diameter, without tooling inside. 
Mr. Eborall puts the matter in this way. He says: "I cannot use 
the hole stampinga, because if I do I bave to tool them, as the shred 
of iron left must be very small.“ On the other hand I put it this way: I 
have to use the hole stampings for small niotora, because there is no other 
kind I can tool. If I bave slotted stampings they cannot be tooled, 
because they burr up. There is a question in my miod as to whether the 
stators with the straight slots, as made by the American companies, 
notably the Westinghouse Company, or the statora with the hole winding 
made by the Continental firms, are the best. The one has certainly all 
the coils wound on formers, and you get a perfectly symmetrical winding, 
and a winding, I think, which should be easier to repair than the hole- 
wound stators, where you have bent coils and straight coils alternately. 
It is a very important point in sending motors abroad, where no t2chnical 
skill cau be found—or, at any rate, the technical skill ia of a very low order 
— to have motors that require no repair, or very !ittle repair ; and when 
they do want repairing the repairs ought to be able to be performed in the 
easiest possible way. On page 644 Mr. Eborall refera to the starting of the 
motors, and he says: “ For motors having to start against load (apart from 
crane, elevator, and mining motors) the author is decidedly of opinion that 
the squirrel-cage construction, or its modifications, should be avoided with all 
polyphase motors about 5 B.H P.” "That, I believe, is the Continental 
practice. Motors with squirrel-cage windings are not usually made above 
from 5 B. p. to 10 H.P., though I have got some firms to make them as high 
as 22 H.P. On the other hand, the American practice is quite the reverse. 
There they make motors of any size with squirrel-cage windiugs. The 
largest I have had was from the Westinghouse Company — a 50 Н.Р. with 
squirrel-cage winding, and it gave every satisfaction. I should like to hear 
more fully the author's reason for limiting the size of a motor with a 
equirrel-cage winding to such a low power as 5 н.р, It must be remem- 
bered that a wound rotor is much more expensive. In the case of a 
wound rotor you want, probably, four times the amount of copper to get 
the same result, and with the wound rotor you have a somewhat smaller 
power - factor. Coming to the figures which Mr. Eborall gives of the per- 
formance in “ Notes on Performance and Design," in my Society of Arts 
Paper, read in 1697, I gave some figures of the power-factor. These were 
not the same as those of Mr. Eborall, and they differ in this way, that 
Mr. Eborall's figures are, I understand, guaranteed performances, whereas 
mine were actual performances, "There is a very great difference. I have 
had the figures for power-factors, which Mr. Eborall gives specified and also 
guaranteed, but I have never got them. I can tell you what is given by 
the very latest and best practice on the Continent. I have had an 
opportunity of testing all sizes of two-phase motora, from 5 H.P. up to 
100 H.P., and the very best power-factor we ever got with а 15 H.P. was 
81 per cent. (that was with a squirrel-cage winding), with 25 н.р. 78 per 
cent., and with 100 m.r. 80 per cent. They were two-phase motora, with a 
frequency of 59. While therefore I am a great believer in the induction 
motor, I am no believer in Mr. Eborall's figures. That, I think, is all I 
have to say on the motor question. There is one point which has been 
referred to by Prof. Carus- Wilson, namely, the question of condensers. I 
should like to hear from Mr. Eborall whether latest advices from the 
Continent and America on the subject show condensers to be commercially 
successful. Several years ago the Stanley Manufacturing Co. in the 
States introduced aa an ordinary thing in their catalogues condensers for 
working with two-phase motora, but I never heard whether they had been 
successful commercially or not. I should very much like to have some 
information upon that point. 

Мг. G. L. ADDENBROOKE: I think Mr. Eborall is to be congratulated 
ou the manner of his Paper, as well as the matter. It seems to me that 
he has presented the whole subject in a very well-balanced way. There is 
one point with regard to the power-factor which I should like to allude 
to, following on what Mr. Esson bas said. It appears to me that the watt- 
less current taken by motora, though not actually constant, is more or less 
a sort of constant over a considerable range, and it would be very useful 
if, in the figures he has given us, Mr. Eborall could split up this no-load 
current into two factors, the watt current actually taken for friction and 
magnuetising the iron, and the actual wattlees current required to produce 
the field. ‘These figures are very useful, because if you have that constant 
for no load it enables you to get an approximate figure for the power- 
factor for any other load. I do not say that it is absolutely во, because 


leakage comes in with a heavy current, but it certainly gives a very useful 
approximate figure. 

The only other point I wish to deal with is the question of single-phase 
versus two-phase or three-phase. It is rather unfortunate, when we are 
proposing to open out into this work, that this question should be raised 
again. I have spent some time in looking into the matter from a practical 
point of view, and it seems to me that it is difficult to form any very 
definite opinion on the subject, as one cannot go on any very clear-cut 
linea. You can get up to a certain point, after which we must speculate 
upon unexpected developments of some sort or other. Mr. Ferranti may 
know something which he has not told us which might modify our ideas, 
but I must say I cannot see anything on the horizon which would in the 
end make single-phase better than a two-phase or three-phase alternating- 
current for most purposes. Supposing we actually succeeded in making a 
single-phase alternating motor as good asa two-phase motor—to all intents 
and purposes—should we have avery great gain? Would it not still be 
better to have two-phase or three-phase? Are there not certain advantages 
in having two-phase and three-phase. I do not say in the motor itself, but 
in the whole system, which would outweigh a question of the apparent 
simplicity of single-phase? That is the point. 

Mr. EUSTACE THOMAS: Mr. Eborall’s Paper has raised many points 
of interest, but it will only be possible at this late hour to refer to one or 
two of them. The use of squirrel-cage rotors has been disparaged in a 
mauner which is, I think, somewhat too general. There are many cases 
where a squirrel-cage rotor would produce objectionable disturbance even 
in a motor of only 1 E. P. or 2 н.р. On the other hand, there are cases 
where such rotors can be used with advantage in motors of 50 Н.Р. or more. 
Perhaps the only generalisation that cau be made is that squirrel-cage 
rotors should bs used ia all the numerous cases where no serious 
disturbance will result, and where the other conditions are suitable ; the 
engineer will have to decide each case on ita own merits. Ап engineer 
cannot afford to get the reputation of being a “ wound-rotor man,” ora 
“ squirrel-cage man," any more than he should allow himself to be con- 
sidered a “continuous-current man" or a "three-phase man.“ Each 
system should receive application in its proper place. 

In his “ Notes on Performance and Design,” Mr. Eborall gives values 
which are, I think, more applicable to the closed slot, or Continental 
design, than to the open slot American type. The latter undoubtedly has 
a larger magnetising current, but it possesses the advantages of form- 
wound, interchangeable windings, and seems to give somewhat better 
results as regards breakdown point, efficiency, and power-factor, although 
these do not depend only, of course, on the shape of the slots. In illus- 
tration of this, I may quote the following tests selected at random. The 
breakdown point of a 5 H Р, motor occurred at 277 times full-load current, 
and of a 50 н.р. motor at 4} times. Motora of intermediate capacities 
had values between. This із a matter of considerable importance, as the 
available torque varies as the square of the voltage, and such losses as 
commonly occur in distribution systems have frequently resulted in the 
motors failing to carry their load. 

As regards efficiency, tests of a 5 H.P. motor showed 814 per cent., and 
of a 15 н.р, motor 88:9 per cent. The 5 н.р, motor further gave a power 
factor of 874 per cent. It may be that the values in the Paper are 
guarantees, in which case, no doubt, a factor of safety has been allowed, 
and the difference would not be so great. As further illustrating how 
motora of good design may differ, and still give good practical results, 
I may say that the air-gap on small motors may be larger, and on large 
motors smaller than Mr. Eborall's figures with good results. 

The preceding discussion has made it clear that the Heyland motor 
starts in tlie same general way as other motors commonly used, and it is 
unnecessary to dwell at length on the matter. To Heyland is due the 
credit of seeing that a large field produced by the starting coil is an 
advantage, and that sufficient lag can be obtained in the coil alone, by 
bunching the windings and so shaping the slot that a considerable leakage 
path exists. Mr. Field's explanation of the value of the larger flux is new 
and interesting. 

The question has been raised by several speakers as to the possibility 
of using condensers commercially with single-phase motors. I am able 
to say that they have to my knowledge been used for some time past with 
success. After what has been said, the Institution may be interested to 
hear some of the results obtained on the commercial, as distinct from the 
experimental scale. A 5 н.р. motor gave a power factor of 90 per cent. 
and an efficiency of 80 per cent. It further started with full-load torque 
at 14 of the full-load current. The advantages of the system both as 
regards starting and runniog will thus be apparent, and should make it 
possible to use such motors on existing lighting circuits, having poor 
regulation on account of (magnetically) leaky transformers, or other cause. 

Prof. CARUS-WILSON : Was a reactance coil used ? 

Mr. THOMAS: No. The motor may be described as a three-phase 
motor, the eingle-phase line circuit being joined direct to two terminals 
of the motor, while the third motor terminal was joined to one side of 
the single-phase circuit through a condenser. The condenser remains in 
circuit, and the motor with its condenser is treated as though the circuit 
were three-phase. In this case there is no starting coil to be cut out, but 
the whole of the winding is available both for starting and running, and 
hence the motor may be considerably emaller than the ordinary tingle- 
phase machine. This ia of interest in relation to Mr. Eborall’s remarks on 
the subject of size, and in that it enables the cost and weight of the motor 
and condenser combined to be kept within limite, "The shipping weight 
of a 5 n.r. motor with all startiog gear was 610lb., but this contained a 
considerable proportion of packing, probably about 20 per cent. The 
advantages of good power-factor, efficiency, and starting are thus obtained 
without extravagant weight or expense. The system of speed regulatioa 
described enables the speed of the motor to be doubled, but intermediate 
values must be obtained by resistance in the rotor circuit. I have the 
results of tests made on motors with a variable number of poles some time 
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back, and it is evident, as might be expected, that the constants of the 
motor suffer. In the cases that have arisen in my own practice, a speed 
range of two to one has usually been the extreme limit, and the limit speeds 
have been seldom required, the motor usually running at some intermediate 
value. This unfortunately greatly moderates the value of variable pole 
speed control; but within their limited field of application, the devices of 
Mr. Heyland are ingenious and command respect. 

Mr. A. C. EBORALL, in reply, said : I have to thank the various 
speakers very heartily for the honour they have done me in discussing the 
Paper, and for their appreciative remarks. Several questions of con- 
siderable interest have been raised, and regarding these I would like to 
reply as follows :— 

. Field thinks that the method of building up the stator core- 
discs of induction motors, employed by my firm and described in the 
Paper, may prove objectionable on account of the plates working loose 
under the continual heating and cooling to which they are subjected 
in the motor. I think Mr. Field will agree that his objection entirely 
disappears when I tell him that the rivets are put in hot. As stated in 
the Paper, however, the method is not so suitable for very large motors, 
and modifications are introduced for motors above 30 B. H..; up to thia 
size it has proved thoroughly satisfactory, and several hundred motors 
so constructed have never given the slightest trouble. Mr. Field suggests 
that I should give some figures for direct-current motors relating to 
design and performance, for purposes of comparison with the induction 
motors. Itisa little difficulu to do this, because the figures for various 
makes of direct-current motor vary enormously, on account of the varia- 
tion in design; with induction motors this difficulty does not come in to 
anything like the same extent, as the general design is practically the saine 
with all makers, But I may say that, generally speaking, the efficiency 
figures guaranteed by different makers for semi-enclosed direct-current 
motors are about the same as those given in the paper for polyphase 
motors, and the same remark applies to the heating. But the overload 
capacity is much less, and the weight per в.н.р. considerably greater for 
such motors, compared with the figures for polyphase motors. I am sure 
we are all indebted to Mr. Field for his very clear proof that in order to 
get the greatest possible starting torque with a single-phase motor, it is 
necessary to make the flux of the starting coils much greater than that of 
the running coils, and that it is not necessary to aim at the production of 
а uniform rotating field at starting. Мг. Heyland arrived at this result iu 
quite a different manner, his method being not nearly so simple as that of 
Mr. Field, but it is curious that this important point should have been 
missed by every other designer of single-phase motors. Mr. Heyland saw 
some yeara ago that the idea of two equal fluxes at starting was funda- 
mentally wrong, because the current in the starting coils of the single- 
phase motor cannot be made by any known means to havea lag of anything 
like 90deg. (as with the second phase of a two-phase motor), aud he 
proved that by allowing the starting flux to be stronger than the flux of 
the running coils by a definite amount, it is possible to imitate the starting 
conditions of a two-phase motor, which is, as Mr. Field says, a radically new 
departure in single-phase motor design. The result has been that the 
Heyland motors are far and away ahead of any other single-phase motor 
with regard to the value of starting torque obtained with a given current 
consumption. Mr. Field's remarks on the Heyland speed.changing device 
are perfectly correct, and may serve to make that portion of the Paper 
referred to somewhat clearer. 

Mr. Langdon Davies asks for my reasons for stating that single-phase 
motors above 74 B.H.P. should be furnished with slip-rings. My own 
experience in this matter has led me to this conclusion chiefly on account 
of the better starting and greater overload capacity (particularly the 
former) brought about by the employment of wouud rotors and & non- 
inductive resistance. I have found that with a given single-phase 
stator winding, a wound rotor used in conjunction with a non-inductive 
resistance will start and run up to speed with 12.20 per cent. less 
current than any pattern of permanently short-circuited rotor, and, 
moreover, owing to the better distribution of current ia the bars of a 
wound rotor compared with that in the bars of a rotor of the equirrel-cage 
type, the overload capacity is considerably greater. Again, a rotor with a 
permanently short-circuited winding is far more likely to have dead points 
at starting when used iu а single-phase motor, which is perhaps ths 
reason why the current consumption is greater. Slip-riogs (normally 
short-circuited) give so little trouble, and cost so little, that I certainly 
thiak wound rotors are preferable. I may mention in this connection that the 
Hey land motors have wound rotors and slip-rings in all sizes, that ia, from 
4-100 B. H. P.; and, also in reply to a question of Mr. Langdon Davies, 
it has been found with these motors for 49, 50 and 60 cycles, that running 
up to speed without load, the starting current ie four-fifths of the full-load 
current when wound rotors are used, and at least equal to the full-load 
current when the most carefully designed short-circuited rotors are used. 
In reply to the other remarks made by this speaker, I would say that the 
phase difference of 40-50deg. for the flux of the starting coils is 
caused by the great magnetic leakage this flux has, compared with the 
flux produced by the running coils. The large magaetic flux of the startiug 
coils (caused by the large current in this winding of few turns) mostly 
leaks along a definite path, and this leakage produces the above-mentioned 
phase difference. At starting there is very little rotary field, the field of 
the motor being more of the nature of a purely oscillating field, and the 
result is exactly as shown by the Paper and by Mr. Field. 

In reply to Mr. W. G. Rhodes on the question of the action of the 
Heyland motor, and also to Prof. Carus-Wilson's remarks as to this, 
I am aware that the explanation giveu in the Paper is, to à certain 
extent, incomplete, but it had to be curtailed as the Paper was getting 
unduly long. I am sure, however, that the ideas of most of those 
present to-night will be fairly clear on this subject, after baving heard 
the remarks made by different speakers, The action of all single-phase 
mct^rs and their starting devices can be looked at from several] totally 


different points of view, and most of those who have gone at all deeply 
into the subject get perfectly clear ideas about it, which may be and 
generally are very difficult to put on paper in a few words. Mr. Rhodes 
thinks that the values for the flux-densities given by me for induction 
motors are somewhat high. I put it forward, however think for ths 
first time—that in order to get large overload capacity with induction 
motors, and particularly with single-phase motors, the flux-densities 
in the iron parts, particularly in the stator cores and teeth, should 
be carried to a very high value; the increased iron losses can be 
counterbalanced by allowing for smaller copper losses, but, as a 
matter of fact, the increase in the iron loss by forcing the material 
in this way (and using less of it), is not very much, at any rate 
not enough to affect seriously the efficiency at light loads. In my 
opinion the two most important points in the design of induction 
motora are the selection of the flux-densities, and the shape of the stator 
aod rotor teeth, and it is more important to design the teeth properly 
than even the air-gap. Regarding the point now under discussion, we have 
found by actual test on many single and polyphase induction motors of 
various sizes, that very much better results are obtained when the fax- 
densities in the teeth and cores are forced than when they are not, and you 
will nocice in the motors shown to-night that there is wonderfully little 
magoetic iron in them. With these motors, the overload capacity is 50 per 
cent. to 60 per cent. with constant pressure at the stator terminals, and! 
think that thoee preeent who are used to single-phase motors of other 
types will agree that this large overload capacity is much more than they 
have been accustomed to, and that it is good enough. On the other band, 
you may think that if this question of flux-density ia really so very 
important, why do I not keep it to myself. My reply to this is that the 
fact of having the right flux-density in the iron does not necessarily mean 
that the motor will be good ; a very great deal depends upon the arrange- 
ment of the iron parts, upon the proportioning of the teeth, kc. and 
regarding these things every designer has to make his own experience | 
am greatly interested to hear about Mr. Rhodes’ recent work in single 
phase motors, and look forward to seeing his motor on the market in due 
course, If this motor will really start with full load torque, with a current 
not exceeding the full-load current, as indicated, and if this result » 
attained without excessive complication and cost, then the Rhodes motor 
will certainly be a very formidable rival to the Heyland motor, as this 
latter stands at present. But І may say that Mr. Heyland is continually 
making improvements, and even better results will be obtained in the 
immediate future. 

Prof. Ernest Wilson's curves are instructive, and with regard to them | 
would remark that in my opinion the curves В and Е best represent guod 
modern practice in polyphase motor building, aud that the motors repre 
sented by curves D and C are unduly heavy for their output and speed. 
It is interesting to note from the curves that the line of direct-current 
motors whose weights have been plotted are heavier than the single-phase 
motors represented by the curve marked A, 

I have already partly replied to Prof. Carus-Wilson, and with reg 
to his remarks on the power-factor of induction motors I thoroughly agree. 
Most designers of these motors are constantly striving to improve 
power-factor, especially at light loads, and in this connection it would 
certainly appear that Mr. Steiomets has met with considerable success 
any rate in the testing room. Whether his method of shunting the 
windings by a cordenser, which, by the way, is quite old, will ever prore 
of use commercially is open to question, as in my opinion a commercial way 
of building & condenser for continuous service haa yet to be found. 

Mr. Eeson's criticism regarding the building-up of our stator core 
has been already met; und regarding his remarks on the tooling d 
cores, while admitting that the difficulty of tooling stampiugs with open 
slots is a very real one, especially for the case of small motore, I mut 
say that, іо my opinion, it can be got over. Several Continental firms 
using this form of stamping invariably tool the stators in all size 
without burring the teeth, the only disadvantage being, as pointed out in 
the Paper, a considerable increase in the iron loss. I agree with 
Mr. Esaon’s remarks on the subject of using former wound coils for 
stators and rotors, when the motors in question have to be shipped t? 
places where skilled winders are at а premium, but for ordinary v 
| consider the employment of straight sluts and former wound cols à 
mistake. You have to balance ease of repair and saving of labour in 
windiog against a large magnetising curteut and diminished powcr 
factor, especially at light loads, to say nothing of inferior starting, 800 
in the great majority of cases the latter disadvantages outweigh 
advantages. 

With reference to Mr. Esson's remarks on the subject of permanently 
short-circuited rotors, I can only repeat what is stated ia the Paper 
this poiat, and what I have already stated in reply to Mr. Langdon- Dare 
At the same time, I cannot agree with Mr. Es:on's statement that the 0% 
of wound rotors lowers the powc:-factor, and that such rotors requie 
about four times as much copper as squirrel-cage rutors. The former" 
directly contrary to my experience, while the latter statement requut 
[ thiuk, considerable qualification. With large induction motora whore 
rotors are wound with a three-phase cylinder winding, the extra copp* 
required із, at the outside, 50 per cent. act 

Í am in complete disagreement with Mr. Esson's remarks on the subj 
of makers’ guarantees and regarding what he states to be the latest 
best Continental practice in induction-motor performance. Alt 
am perfectly aware that the guarantees given by certain firms аге 8% 
lutely worthless, I am equally aware that those given by others are 
on the right side. The figures given in my Paper are, as atated, | 
average of the guaranteed figures of five well-known houses—one iie 
two German, one American, and one Belgian—and the work of three 
these firms is intimately kuowu to me. Not only do I consider the ii 
in the Paper perfectly reliable, but I maintain, and am prepared to D?" 
that better figures are obtained every day in ordinary work. Regarding 


THE ELECTRICIAN, SEPTEMBER 7, 1900. 


749 


— ea BOR pa me 


the figures Mr. Esson puts forward for the power-factor of 50.cycle two- 
phase motors, as representing the latest and best Continental practice, I 
may say that I consider the figures quoted as being distinctly bad; I 
should certainly reject any 100-в.н.р. 50-cycle polyphase motor having 
a power-factor of 80 per cent. at full load. I may, perhaps, be allowed 
to вау in this connection that I have recently put down two 100-B.H.P. 
two-phase motors in this country, which have a power-factor of 91 per 
cent. at full load; with these motors 80 per cent. was guaranteed, and 
£8 per cent. would have been guaranteed under penalty. So it would 
appear that Mr. Esson has been somewhat unfortunate in his selection of 
& manufacturer. 

Regarding Mr. Esson’s final remark on the subject of condensers, I 
can only say that I believe all condensers have been complete failures 
up to the present, when they have been used for continuous work. The 
great difficulty is with the heating, and consequent rapid deterioration 
of the dielectric, while they are bulky, heavy, and therefore expensive. 
On the other hand, liquid condensers give quite good results when used 
intermittently, such as for starting single-phase motors, but they, in 
common with other types, are unmechanical, and consequently objection- 
able. Such liquid condensers quickly go to pieces if continuously in 
circuit ; moreover, their capacity alters in an extraordinary way as they 
heat up. 

I could say & great deal in reply to Mr. Addenbrooke, but will ask him 
to allow me to reply to his first remarks only, as the discussion of the 
relative merits of single-phase and polyphase hardly falls within the scope 
of the present Paper. Mr. Addenbrooke asks me to split up the no-load 
current of an induction motor into its componente, indicating the relative 
values of the two factors, I may say that for most well-designed polyphase 
motors of medium and large size, the watt component of the no-load 
current is somewhere about 10 per cent. of the wattless component. 
Thus, referring to the left-hand diagram in Fig. D (the triangle), Cw, 
the watt current required for friction, ventilation, hystereeis, eddy 
currents, and the small no-load copper lose, is 10 per cent. to 15 per 
cent. of C,, the wattleas magnetising current of the motor. The resultant 
of Cw and Cy, namely, C., is the no-load current of the motor, and this 
quantity is, as stated in the Paper, 20 per cent. to 30 per cent. of the full-load 


current. As Mr. Addenbrooke says, knowing the magnetising current of 
an induction. motor (practically the no-load current), it is possible to pre- 
determine the power-factor for any load. Fig. D illustrates any easy, 
graphical way of doing this, the diagram being coustructed as follows :— 

Let v, represent the stator leakage factor—that is, it is the ratio of 
the total magnetic flux produced by the stator ampere-turns to the flux 
that actually enters the rotor and cuts the winding when the latter is 
open. Similarly let 22 be the rotor leakage flux—that is, the ratio of the 
total flux produced by the rotor ampere-turns to the flux actually 
entering the stator, and cutting its windings when these are on open 
circuit, Then write magnetic constant of the motor M у vı and 
2 can be calculated, but are better found by a simple experiment. 
Their value lies between 1:02 and 1:07 for most makes of motor. 

Referring now to Fig. D (which is the elementary diagram of the ро!у- 
phase induction motor) ect off the line OE to represent the phase of the 
applied E.M.F. per phase of the stator, draw the line OD at right angles 
to it, and set off along OD the magnetising current to scale, namely, UC. 
Now multiply this value of OC by the above constant M, and make CD 
equal to the value so found, the scale beiog of course the same as that of 
OC. Upon CD describe the semicircle CPD. Then all such lines as OP 
(that is, any point along the semicircle joined to point O) represent the 
stator current per phase in magnitude and phase, and all such lines as CP 
are proportional to the rotor current. The corresponding power-factor of 
the motor is given by the cosine of the angle ф. It will be seen that the 
maximum value of the power-factor occura when the line OP is à tangent 
to the semicircle, as shown. For smaller and greater loads than corre- 
sponds to the value of stator current in question (OP), the power-factor 
diminishes, because the angle ¢ increases as the p: int P moves lower down 
or higher up the semicircle. The diagram clearly shows the effect of the 
magnetising current upon the power-factor of the motor, and also the 
effect of faulty design with regard to magnetic leakage. | 

With reference to Mr. Thomas's remarke, I think it would have been of 
interest had he told the meeting exactly what advantages are gained by 
building induction motors of large size with squirrel-cage rotora. Although 
I think with him that it is not possible to make hard and fast rules with 
regard to these things, particularly with regard to the relative merita of 
direct-current and polyphase working, still I think that after considerable 


experience with different conditions it is quite allowable to form and put 
forward an opinion. For instance, experience has conclusively proved that 
electric generators of any size should be direct driven, but it was not so 
many years ago that there was a very considerable amount of discussion 
on this point, and the early advocates of direct driving have now proved to 
be right. Regarding the point in question, it is clear to me that squirrel- 
cage rotors are inferior to wound rotors for all cases except those mentioned 
in the Paper, and I am confident that American constructors will come 
into line with those of the Continent before very long in this respect. It 
certainly seems to me that the apparent simplicity of the equirrel.cage 
construction (or its modifications) and the resulting advantages have boen 
greatly overrated. There is an example of this at the Paris Exhibition, 
where an 800 н.р. induction motor, with permanently short-circuited rotor 
is being installed by one of the great American firms. This motor has to 
be run up to speed by а direct. current motor—a state of affairs bordering 
on the ridiculous. 

Mr. Thomas’s figures relating to the performance of induction motors 
confirm those I have given iu the Paper, whicb, being guaranteed figures, 
of course are well on the safe side, as Mr. Thomas surmised. I would like 
to draw Mr. Esson’s attention to the figures for these American motors, as 
they fully confirm what I have already said when replying to him. 


[ Added, July 12, 1900.) When replying to the discussion on the Paper 
I unintentionally omitted to reply to Mr. Ferranti, and therefore take this 
opportunity of doing eo. I think if Mr. Ferranti were to reconsider his 
first remark, he would come to the conclusion that it ia hardly fair. First, 
the Paper does not deal exclusively with single-phase motors, quite half 
being devoted to polyphace motors ; and secondly, I distinctly state that 
the part relating to single-phase motor work is put forward simply as 
being of technical interest. Many men, including myeelf, have to take 
up the question of single-phase motors and single-phase systems, not 
because of any belief in their present or future poesibilities, but because 
it is necessary to do so; but at the eame time, thia does not prevent the 
subject from being technically interesting both to them and to othera. 
Mr. Ferranti's opinions on single-phase working are well known, and they 
are of tbe greatest value, because Mr. Ferranti has proved to be right on 
some of the most important points connected with alternating-current 
work many times before. At the same time, he does not give any reasons 
for his belief, and does not attempt to justify it in any way. But even 
with Mr. Ferranti's powerful championship of single-phase working, it is 
very difficult for those who have worked with single and polyphase systems 
to believe there is any advantage whatever in the former. Even in this 
country, many of the large single-phase systems are being converted iuto 
direct-current or polyphase systems, and all the most recent work of any 
magnitude is being carried out with either polyphase current, or à com- 
bination of this and direct current. My own opinion is that, as things are 
at present, continuous-current working is far preferable to any other for 
all large lighting schemes; and where it caunot be employed directly, it 
should be used, where possible, in conjunction with three-phase transmis- 
sions; or failing this, three-phase systems should be used throughout. 
For power work pure and simple, nothing can beat three-phase working, 


while for both lighting and power work, I am firmly convinced that the 


double-current generator (in combination with motor-generator sub- 
stations) has a great future—that is, a special combination of the direct- 
current and three-phase systems. 


THE BOILER EXPLOSION AT SYDENHAM 
ELECTRICITY WORKS. 


A formal investigation was held at the Public Hall, Sydenham, on 
Aug. 30 and 31 and Sept. 3, under the Boiler Explosions Acts, 1882 and 
1890, into the circumstances attending the explosion of a boiler at the 
Springfield Works of the Crystal Palace District Electric Supply Co. (Ltd.), 
on July 25 last. The investigation was held before Mr. Howard Smitb, 
barrister-at-law, and Mr. J. H. Hallett, consulting engineer, Commissioners. 
Mr. Gough conducted the investigation on behalf of the Board. Dr. Kenrick 
appeared for Messrs. Hornsby & Sons(Ltd.), Mr. Willoughby Williams for the 
Crystal Palace Déstrict ElectricSupply Co. (Ltd.), and Mr. Michael Longridge 
for the Engine, Boiler, and Employers’ Liability Insurance Co. (Ltd.) and 
Mr. Charles A. Booth (their inspector) The boiler known at the works 
as No. 5 was of the locomotive type, and was made by Messrs. Hornsby 
& Sons in 1891 for a working pressure of 140lb. per square inch. The 
crown plate of the firebox was supported by seven girdera, each being 
formed by two wrought-iron plates, At the ends of the seven girders were 
distance pieces with toes at their lower ends to fit on the vertical plates of 
the firebox. Each girder was supported by two hanging stays and the 
crown plate was attached to the girders by stay-bolts. The upper 
end plate of the shell was supported by 10 longitudinal stays, and, 
having regard to the position of these Jongitudinal stays and of the 
hanging stays, it was impossible to examine the fire-door or front end of the 
firebox without removing them. The boiler was originally iasured by 
the National Boiler and General Insurance Co. (Ltd.), whose chief 
engineer's report on the inspector's examination of the boiler (dated March 
8, 1898) was to the effect that externally the boiler was “in order." Of 
the interior condition the report stated :— — 

No defects were met with, but the firebox stays prevented the inspec- 
tor making closer inspection of the front part of the firebox. In the 
firebox the side plates are a little grooved at the edge of the firebox 
tube plate, also at the left side of the fire-door plate. The inspector 
states a test hole had been drilled at this latter place, but was plugged 
before his arrival. We understand the thicknees was gauged by your- 
selves and found to be чіп. Evidente of slight leakage was also noted 
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past the bottom corners of the firebox tube plate and past a small 
patch at the right front corner. A short fracture has developed at the 
left front bottom corner of firebox, and the boilermakers were repairing 
same. The firebox crown is generally a little bulged downwarde, the 
deformation being more pronounced at the front end than other 
parts. . The defects in the firebox are not of serious import- 
ance, and doubtless the various leakages would be made good by the 
boilermakers. . . . We would suggest, if you have not already 
inserted the tubes (withdrawn for purposes of the examination), that 
you have the pins uniting the slivg stays to the girders and to the 
double angles renewed. When all is complete we would advi:e that 
you have the boiler put under a water test pressure of, say, twice the 
working pressure." 


The water test (but only up to the certified working pressure) was daly 
made by the Insurance Company's inspector who had recommended the 
double-pressure test, and the Insurance Company's chief engineer's report 
on the test was made on March 31, 1898, and was as follows :— 

„The boiler was put under a water-test pressure of 140lb. per square 
inch. The firebox crown plate deflected under this pressure from about 
„yin. to йїп. Several slight leakages were also noted in the firebox. 
The test pressure applied is inadequate to enable us to form an opinion 
as to the value or tightness of the sling stays attached to the firebox 
girder stays, but so far as the teat went it would appear that the sling 
stays or pins in their holes have become worn, and that they do not 
take up their full share of the load until material deflection of the fire- 
box crown plate has occurred. We note that the deflection of thecrown 
plate was only temporary, and that the crown plate returned to its 
original position when pressure was removed." 


The evidence showed that the Crystal Palace District. Electric Supply 
Co.'s chief engineer was held responsible for the upkeep of the plant, 
machinery, and boilera, a fitter being regularly employed t» examine the 
boilera when cleaned out, about every five weeks. Some time after the date 
of the reports above set out the insurance of the Electric Light Company's 
boilers was transferred to the Engiue, Doiler, and Employers' Liability 
Insurance Co. (Ltd.). The latter company, kuowing that the boilers had 
previously been insured and annually inspected by the National Company, 
accepted the risk, stipulating for Дин examinations as opportunity 
offered. In April, 1899, the boiler was examined by Mr. Booth, inspector 
in the employment of the Engine, Boiler, and Employers’ Liability 
Insurance Co, and as a resul; of that examination the company 
issued a certificate, available for 15 months, to the effect that the 
boiler was fit for a safe working pressure of 140lbe. per square inch. 
The boiler was subsequently examined by the fitter in the employ 
of the Electric Supply Co, who reported tbat it was in good 
working order. On July 25 the fire was lighted about 6:20 s.m. 
At 9:50 a.m. the steam was turned on to the engine, the pressure by the 
steam-gauge registering about 861. At 10 a.m. the pressure was 96lb., 
at 10:30 105lb, at 11 130lb. at 11:30 120lb., at noon 120lb. at 
12:30 p.m. 12510., at 1 136lb. at 1:30 124lb., and at about 2:15 1321. 
At about 2:40 p.m. the boiler exploded. The crown of the firebox 
was blown out, the boiler was swung round and upwards through 
the roof of the boiler-house,* which, together with the upper portion of 
the outer side wall was demolished, and, passing across the roof 
of the engine house, in an oblique line, fell into the garden of an adjoining 
cottage. Wiliam Н. J. Philbrook was killed; Frank Elliston was во 
seriously injured that he died the same evening, and Charles Barker, Frank 
Chamberlain, Frank Tranter, Ernest Page, and Joseph Adcock were all 
more or less seriously injured. (The inquest upon the bodies of the men 
who were killed by the explosion was reported in The Electrician. Aug. 24, 
p. 681.) 

DECISION OF THE COURT. 


The finding of the Court of Inquiry was given on Monday. The Court 
held that the explosion was caused by the cast-iron toes of the distance 
pieces at the front end of the boiler having broken off, the load which 
should have been borne by the vertical end-plate being thus transmitted 
to the flange of that plate, causing the crown plate to deflect, and in doing 
ко to increase the weight of the hanging stays, several of which 
had broken, and several were partly broken before the explosion. 
The Court were of opinion that the toes of the distance pieces were never 
properly bedded on to the plate, that the hanging stays were not properly 
constructed, and that they bad been severely punished when fitted. That 
the boiler when new was not properly constructed, and it was not then fit 
for a safe working pressure оѓ 140lbs. per square inch. 

The Court found that the Crystal Palace District Electric Supply Co. 
had not appointed competent peraons to attend to the up-keep of their 
boilers, their chief engineer being an electrical and not a mechanical 
engineer, but that if the company bad followed the advice of the National 
Boiler Assu-ance Co. they would have taken reasonable precautions to 
ensure that the boiler was being worked under safe conditions. 

The Court found that the examinations by the fitter in the employment 
of the Electric Supply Company were not thorough examinations, and that 
the fitter was not competent to make such examinations. 

The Court found that the examination by Mr. Booth, in April, 1899, 
was not a thorough and complete one, that it was incumbent upon him to 
make a moet careful examination, particularly having regard to the diffi- 
culty of examining the front end of the firebox. They were of opinion 
that if he had used a straight-edge he would have discovered the deflection 
in the crown of the firebox which existed in March, 1898, and that his 
failure contributed to the explosion. 

The Court found that the explosion was caused by the electrical engineer 
failing to carry out the recommendations made by the National Boiler 
Insurance Co. as to the double-pressure hydraulic test in March, 1898, and 
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in their opinion it was imperative that this test should have been made, 
baving regard to the difficulty of examination. 

The Court beld the Crystal Palace District Electric Supply Co. (Lt: 
responsible for the neglect of their chief engineer, and the Engine, Boiler 
and Employers' Liability Insurance Co. (Ltd.) responsible for tbe neglect 
of their inspector. 

The Commissioners pointed out that the boiler was constructed nine yean 
ago, and that if it had been thoroughly examined periodically, as it should 
have been, the explosion would have been prevented. 

At the conclusion of the investigation Mr. Gough applied to the Сот. 
miseioners to order the costs and expenses of the investigation to be paid 
by Mezara, Hornsby & Sons, the Crystal Palace District Electric Supply 
Co. ı Ltd.) and the Eogine, Boiler and Employers’ Liability Insurance Со. 
Ltd.) and in reply to Mr. Howard Smith, he said that they would amount 
to about £230. 

No order as to costs was made against Messrs. Richard Hornsby & 
Sons, but the Crystal Palace District Electric Supply Co. were ordered to 
рау £150, and the Engine, Boiler and Employers’ Liability Insurance C. 
were ordered to pay £50 towards the costa and expenses of the investigation. 


LEGAL INTELLIGENCE. 


— — 


Taff Vale Railway Co. v. Amalgamated Society of Railway 
Servants and Others. 

Mr. Justice Farwell on Tuesday gave his reserved judgment in the 
motion for an injunction against the defendant society and their officers. 
Richard Bell and James Holmes, from watching or besetting, or causing to 
be watched or besct, the Great Western Railway station at Cardiff or the 
works of the plaintiffs or any of them, or the approacnes thereto, or the 
places of residence, or any place where they may happen to be, of any 
workmen employed by or proposing to wok for the plaintiff company for 
the purpose of persuading or otherwise preventing persons from working 
for plaintiffs, or for sny purpose except merely to obtain or communica 
information, and from procuring any persons who may have or may enter 
into contracts with the plaintiffs to coumit a breach of such contracts Аз 
interim injunction was granted last week against the defendants Bei. 
(general secretary) and Holmes (organising secretary), it being submitted, 
however, that the defendant society was not a real person, nor a corporate 
person. It was pleaded that by the Trade Union Act, 1871, the Lg. 
lature for some purposes recognised trade unions, but did not recogue 
them or give them an entity except for particular purposes defined in th: 
act. For the plaiotiffs it was urged that under the 1871 Act s tnd 
union can be proceeded against for penalties. The society had asked hr 
summons that their name be removed from the motion as defendants, 
on the ground that they were not proper parties to the action. 

Mr. Justice FARWELL said the defendant society pleadel that ther 
were neither a corporation nor an individual and therefore could not be sue! 
in а quasi-corporate or apy other capacity. It was undoubtedly true that 
3 trade union was neither a corporation nor an individual, nor a partner 
ship between a number of individuals; but this did not conclude the cs. 
A trade union was an association of men which almost invariably owed it 
legal validity to the Trade Union Acts, 1871-1876. The question he bal 
to consider was what, according to the true construction of the Trade 
Union Acts, had the Legislature enabled trade unions to do, s 
what, if any, liability did a trade union incur for wronge dox 
to others in the exercise of its authorised powers, The Legisltur 
in giving a trade union the capacity to own property and tbe 
capacity to act һу agents had, without incorporating it, given it two 0 
the essential qualities of a corporation, essential in respect of liability for 
tort, for a corporation could only act by its agents and could only be made 
to pay by means of its property. The priuciple on which corporations bi 
been held liable in respect of wrongs committed by the servants or aget 
in the course of their service and for the benefit of the employer, wa: * 
applicable to the case of a trade union as to that of a corporation. 1 
contention of the defendant society were well foun7ed, the Legislature his 
authorised the creation of numerous bodies of men capable of owning great 
wealth and of acting by agents with absolutely no responsibility for 
wrongs that they may do to other persons by the use of that wealth nd 
the employment of those agents. They would be at liberty, fo 
instance, to disseminate libels broadcast, or to hire men to ке 
the rattening methods that diegraced Sheffield 30 years ago, and ther 
victims would have nothing to look to for damages but the pockets of 
the individuals, usually men of small means, who acted as their agents. 
It would require very clear and express words of enactment to induce bim 
(the learned judge) to hold that the Legislature had in fact legalised the 
existence of such irresponsible bodies with such wide capacity for eril, nor 
did he see any reason for saying that the society could not be sued in tort 
in their registered name. Sees. 8 and 9 of the Act of 1871 expressly e» 
vided for actions in respect of property being brought by and against the 
trustees, and this express iotention impliedly excludes such trustees from 
heing sued in tort. If, therefore, he was right in concluding that the 
society were liable in tort, the action must be against them 1n 
registered name. The acts complained of were the acts of th 
association. They were acts done hy their agents in the curee 
the management and direction of a strike; the undertaking 
management and direction was one of the main objects of the de 
society, and was perfectly lawful; but the society, in undertaking 
management and direction, undertook aleo the responsibility for the d 
in which the strike was carried out. It was not a question of the right 
members of the society, but of wrong done to persons outside the e. 
For such wrongs, arising, as they did, from the wrongful conduct of the 
agents of (ће в ciety in the course of mansgiog a strike which was ala 
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object of the society, the defendant society was, in his opinion, liable. 
He therefore dismissed the society's summons to have their name struck 
out as parties to the motion, with costs. As to whether an injunction 
should be granted against the society in addition to that granted last week 
against Bell and Holmes, he was of opinion that it should. The objecta of 
the society comprised the settlement of disputes between masters and men 
by arbitration, or other lawful means ; the general management of the 
society was vested in an executive committee with power to represent the 
"members in disputes about hours and wages ; a protection fund was set 
apart ont of the funds of the society for the more effectual protection of 
the labour and rights of members and for the better carrying on of any 
movement having that end in view, and in pursuance of its objects and 
powers. The society, by their letter of Aug. 20, signed by Bell, informed 
plaintiffs that they had decided to support the men in their action, and had 
instructed Bell to take charge of the movement, with a view to bringing it 
to a conclusion, and that all further negotiations were to be dealt with 
through him. Bell was the general secretary and Holmes the local 
organising secretary of the society. They, as agents for the society and on 
their instructions and for their benefit, put themselves in charge of the 
strike, and, on the evidence that was read before him last week, illegally 
watched and beset men to prevent them from working for the plaintiff 
company, and illegally induced men to break their contracts, He bad 
already held that the society were liable for the acts of their agents to the 
same extent as they would be if they were a corporation, and it was 
abundantly clear that a corporation under the circumstances of this case 
would be liable. It was not а question of acting ultra vires, but of im proper 
acts in carrying out one of the lawful purposes of the defendant society. 
In such cases the principal, whether an individual or a corporation, or an 
unincorporated body was answerable for every such wrong of the servant 
or agent as was committed in the course of the service and for the master's 
benefit though no express command or privity of the master bs proved. 
Granted that the principal had not authorised the particular act, but he 
had put the agent in his place to do that class of acts, and he was auswer- 
able for the manner in which the agent has conducted himself in doing the 
business with which the principal had entrusted him. 
An injunction was therefore granted against the defendant society in 
the terms of the order of tne Court last week against the defendants Dell 
and Holmes (see The Electrician for August 31, p. 717). 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


[о т с] 


Aberdeen.—The accounts of the electricity department for the 
year ended July 31 have been issued. The total revenue was 
£14,211. 33 10d., and the expenditure £6,062. Оз. 10d., leaving 
£8,149. 3s. to be carried to net revenue account. From this 
£2,343. 153. 114. was paid as interest on mortgages and other loans, 
£2,438. 15s. 4d. for depreciation, £1,336 to sinking fund, and 
£2,487. 18s, 114. to reserve, which now stands at £2,609. 17s. 
During the year 1,005,505 units were sold, against 279,950 for seven 
months in 1899. There are 76 public arc and 80 incandescent lamps. 
The amount of capital authorised to be borrowed is £82,000, and the 
amount actually borrowed is £81,953. 


African Telegraphs.— It is announced that the African overland 
telegraph system is complete from the Indian О :ело to the sources of 
the Nile, and that messages from Lake Victoria are now brought by 
с to Zanzibar over а distance which formerly occupied seven 
months. 


Bangor —Hitherto the demand for electric current has exceeded 
the most sanguine expectations, and already the electricity depart- 
ment has orders for the equivalent of 1,000 8 c.p. lamps more than it 
was originally calculated would be required in three years. The 
works have not yet been started, but it 1s likely that current will be 
available in two or three weeks The question of extensions has 
already become pressing, and a third unit of plant will shortly be 
ordered. 'The proposal to engage in municipal electricity supply 
encountered long and determincd opposition from the gas interest, 
which was strongly represented on the Bangor Council, and the 
success already achieved is locally considered the more gratifying 
on that account. 


Batley.—The electric lighting estimites are to be increa:ed 
by £2,000. | 

Birkenhead.—The Gas, Water and Electricity committee are to 
consider the question of reducing the price of electric current to 
4d. per unit. The subject was introduced by Mr. Dodds at the 
Council meeting on Wednesday when he said that, although they 
had the monopoly of clectric lighting, with the exception of a 
favoured few the public were debarred from utilising the light. 
There were in Dirkenhead 218 electricity meters, against 15,600 gas 
meters, showing that the needs of the general public were not met 
by the committee, and as there was no other competitor, the public 
had to suffer. The time had surely come when the Gas, Water, and 
Electrical committee should be split up, and a committee appointed 
which would see that the public needs in respect to electric current 
were met at a reasonable price. 


Blackpool.—Owing to the non-delivery of machinery which has 
been om order for several months, the traction plant at the generating 


station has been overloaded for some time, and there was a breakdown 
in connection with the electrical tramway system on Tuesday. The 
present machinery is only intended to generate sufficient current to 
operate 18 cars, but since the Claremont-park extension was opened 
it has been called upon to provide motive power for 25, the result 
being that on Tuesday night one of the 100 n.r. turbo generators 
broke down, and the tramway traffic on the Promenade was dis- 
organised. As quickly as possible the engineer (Mr. R. C. 91 0 
made arrangements with Mr. J. Cameron, manager of the Black poo 
and Fleetwood Tramroad Co., for an emergency supply. The 
company had fortnnately some reserve plant which they were 
able to place at Mr. Quin’s dispozal, and it was arranged that the 
whole of the electricity required on the Promenade line from the Gynn 
to the Central Pier should be supplied from the company’s works, 
while the other 100 H.P. turbo-generator at the Corporation works 
would provide for the supply from the Central Pier southwards. 
The electric lighting plant is also, it is stated, running at its top load 
just now. nsiderable extensions are to be made during the 
winter. 

Brighton.—At the Corporation meeting yesterday (Thursday) 
that body had under discussion a report from the Tramways com- 
mittee recommending that tenders be invited for the supply of 
tramcars in connection with the proposed electric tramway scheme. 
At the outset it is proposed to invite tenders for only 30 double- 
decked cars, similar to those at present iu use at Liverpool and 
Sheffield. The estimated cost of each car complete has been put at 
£750. The report and its recommendations were adopted by the 
Council. 

Carnarvonshire. —The Gwyrfai District Council and the Llanrug 
and Llanberis Parish Councils have decided to support Mr. E. W. J. 
Paterson's scheme for the construction of a light (electric) railway 
from Carnarvon to Dinas Dinlle. It is also proposel to supply 
electric current for lighting in the various districts, 


Cheltenham.— There із at present the equivalent of 24,970 
8 c.p. lamps connected to the mains, Extensions, estimaved to cost 
about £6,000, are to be made, and eanction to borrow this sum has 
been applied for. 


Devonport.—' The Council have adopted the electric lighting 
scheme referred to in our last issue, and in addition six are lamps are 
to be erected in the Albert-row, at an estimated additional cost of 
£100. 


Dungannon (Ireland).—A provisional electric lighting order is 
to be obtained by the Council. 


„Engineering Magazine."—The September issue contains 
articles on * Electric Mining Machinery in the British Collieries," 
“The Continuous Recording of Steam Engine Practice," Com- 
mercial Organisation of the Machine Shop,” “Commercial Require- 
ments of Water Power Governing," a * Heavy Motor vehicles 
for Road Service." 


Fire.—Owing to the overheating of a cable at the Bank station on 
the City and South London Railway early on Thursday morning a 
small fire occurred, which was speedily overcome by the Fire Brigade. 
Had the fire originated at a busy time of the day the only incon- 
venience that would have resulted would have been the temporary 
putting out of use of one of the lifts at this station. No interruption 
with the regular working of the line would have occurred. 

Hawthorn (Victoria).—Alter various discussions on electric 
lighting matters the Municipal Council has resolved to transfer its 
electric lighting order to the Electric Lighting and Traction Co. of 
Australia for £150. 


Ithaca (Queensland).—The streets are to be lighted electrically, 
current being obtained from the Brisbane Tramways Co. 

Leeds.— Electricity meter rentals are to be abolished from Oct. 1. 
The Corporation resolved, on Wednesday, to promote a bill to 
authorise the construction of six additional tramway routes. 


Leith.—The Burgh Electrical Engineer (Mr. J. Gray S:ott) has 
reported that the cost of a new feeder to Newhaven-road would be 
£5,375. Interest and sinking fund would amount to £129, and tlie 
probable revenue would be £440 per annum. On account of thie 
increasing demand for current a new feeder to Bernard-street was 
also absolutely necessary. This would cost £1,217, and Mr. Scott 
strongly recommended the work be carried out without further 
delay. The capital expenditure on electric lighting to date is 
£43,011. 1з. 8d., and in order to carry out further extensions it will 
be necessary to obtain further permission from the Secretary for 
Scotland to borrow. The entire question was remitted, on Tuesday, 
to the Executive sub-committee fur report. 

Light Railways.—The Light Railway Commissioners will hold 
an inquiry on 17th inst. into the application to construct the 
Kidderminster and Bewdley light (electric) railway. 

An inquiry will be held at Wigan on 26th inst. by the Light 
Railway Commissioners into the application to construct a light 
electric railway in the district. 

The Elland District Council have approved the proposal to 
construct a light railway in the Deanhea4 Valley, Yorks. 
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Liverpool.—The Seaforth, Waterloo, Crosby and Blundell 
Sands electric tramway was opened on Saturday. The new line, 
between 2 miles and 3 miles in length, has been constructed by the 
Liverpool Overhead Railway Co., and is intended to form а continua- 
ti»n of their electric railway from Diugle to Seaforth. 


Long Eaton.—The Council, who are considering the question of 
erecting gas-driven electricity works, have sent a deputation to 
Northwich to inspect the Mond system of gas production. 

Market Harborough.—The Gas committee is investigating the 
desirability of obtaining electric lighting powers and has been 
authorised to engaze an electrical expert to prepare a report. 


Mexborough.—The Council, who are advertising for electricity 
generating plant, propose to light the leading thoroughfares electri- 
cally. Application has bezn made to the Local Government Board 
for sanction to a loan. 


Municipal Telephony.— At the meeting of the Grantham Council 
on Wednesday the Telephone committee reported that they con- 
sidered a municipal telephone system could be successfully worked, 
and promised to lay detailed estimates before the Council at its next 
meeting. 


Merchant Venturers' Technical College Oalendar.—The 
calendar of this college for the Session 1903-1901 is now published, 
and gives full particulars of the course of technical instruction. An 
excellent set of photographic illustrations of the engineering and 
physical laboratories and workshops, dynamo and testing rooms are 
included. Day and evening classes in all branches of electrical and 
mechanical engineering, telegraphy and telephony form a con- 
spicuous feature of the syllabus. 


Northampton Institute Calendar.—The calendar of the 
educational and social announcements of this Institute for the 
Session 1900-1901 is just issued, and contains full particulars of the 
tuition given in (I) engineering and metal trades, (2) artistic crafts, 
(3) electrical engineering and applied physics, and (4) technical 
chemistry, in addition to special’ instruction in the trades with 
which the district of Clerkenwell is intimately associated. The 
Institute is well endowed with laboratories and workshops, and 
illustrations of these are given in the calendar. On pp. 10 to 34 
particulars are published of the chief new feature for thia Session 
the engineering day courses, to which the special attention of 
students is callcd. 


Paisley. —AÀt a recent meeting of ratepayers it was resolved to 
invite the promoters of the Glasgow and District tramway scheme, 
ier was rejected in the last session of Parliament, to again promote 
& bi | 

Paris Exhibition —Mesers. Boot and Son, of 24, Old Bailey, 
London, E.C, announce that the demand for the “ Anglo-Saxon 
Guide“ to the Paris Exhibition lias necessitated a second edition. 
A copy of the new edition has been forwarded to us, and includes a 
list of the British awards. It is difficult to see how a visitor to Paris 
for the exhibition can do without this guide, and even those who 
are compelled to stay at home may spend a shilling much nore 
wastefully than in purchasing a copy of the “ Anglo-Saxon Guide 
to the 1900 Paris Exhibition." 


Peterborough. — £8,118. 3s. 7d. has already been expended in con- 
nection with the electricity supply scheme, and the amount incurred 
in contracts and not yet paid is £8,450. 03 10d., making a total of 
£10,568. 4s 5d. The engineer (Mr. J. C. Gill) estimates that 
£2,056. 168. is necessary to complete the equipment of the works. 
There is a net excess expenditure to date of £2,660, but this is partly 
accounted for by the change of site for the generating station. 


Penang (Straits Settlements).—The municipality have con- 
sidered and adopted a scheme for the electric lighting of the town 
which has been prepared by Mr. O. V. Thomas. In the course of 
the discuesion on the scheme, Mr. Bromhead Matthews said the town 
was at present inadequately lighted by 746 9 c.p. oil lamps, which 
each cost $2 per month. Including maintenance the total cost was 
$17,904 a year, and the increase in the price of oil made it impossible 
to renew the contract except at from 40 per cent. to 50 per cent. 
above the present rate. In his scheme Mr. Thomas proposes to light 
the public streets, roads, marketa, quays, &c., by 40 arcs of 2,000 c.p. 
each, and 950 16 c.p. incandescents. The latter will be placed 50yds. 
apart, and the arcs 100ydx. The estimated capital cost of the public 
lighting 1s put at $160,000, and the maintenance at $29,000 per 
annum. The generating plant will cost about $280,000. It is 
intended to make provieion for supplying current to the equivalent 
of 7,500 8 c.p. lamps for private houses. The annual cost of main- 
tenance of the entire project would be about $60,800, or $30,800 
more than is being paid for oil. The scheme was adopted 
unanimously. “ 


Ripon.—The Council have resolved to apply for a provisional 
electric lighting order, and Messrs. G. Harrison & Co. have been 
appointed consulting engineers. 


St. Pancras (London).—At the Vestry meeting on Wednesday 
the chairman of the Electricity committee (Dr. W. Smith) presented 
а report setting out the net profit on the electricity undertaking 


since its inauguration in 1892. This profit amounted to £18,288, and 
admitted of a contribution in relief of- rates of £3,000, a reserve 
fund of £12,000, and the carrying forward of EI, 134. Dr. Smith 
explained that the Vestry would hand over to its successors, the new 
borough council, property worth £300,000, which had not, ard 
would not cost the ratepayers a penny. Had their undertaking been 
а joint-stock concern, it would have paid a dividend at the rate of 
6 per cent. | 


Saltburn.— The Cleveland and South Durham Assets Co. offer 
to sell their electricity supply undertaking to the District Council 
for £10,000. 


Sheffield.—Ever since the appointment of Mr. S. E. Fedden to 
the important post of general manager of the electric light depart 
ment at Sheffield that gentleman has been exercised as to the best 
means of dealing with the problem of adequately providing for the 
rapidly-increasing demand for electric current, more especially for 
motor driving. Mr. Fedden has presented a report (dated 24th 
August) to the Electric Light committee of the Corporation to guide 
them in purchasing additional generating plant. Mr. Fedden says:— 

For some years it has teen conclusively proved that the busines: of 
electricity supply, if properly managed, is one of the most profitable upon 
which a municipality can embark, and one in which a bold and liberal 
policy is not only the safest, but also the cheapest in the end. It is 
remarkable how enormous the demand for electric light and power һи 
been when an efficient supply of energy has been available at а moderate 
cost, even though it may be somewhat dearer than gas. In consequence of 
this large demand (not yet felt by Sheffield) many electric supply worti 
have required extensions in a very short time, on account of their having 
been originally laid out on too small a scale. The site chosen has in many 
instances been most unsuitable, or it has been imposaible to extend 
the buildings, and therefore extensions have taken the form of entirely 
new works designed with more consideration for the district's require- 
ments, By alterations such as these th» waste of a large amount of 
capital is involved and the future cost of production thereby increased. 
In Sheffield very large provision muet be made for the future, because not 
only are the suburbs extending rapidly (aud these suburbe should be elec- 
trically lighted), but the central portion of the city, with its workshops and 
small power usere, may be expected to make an unprecedented demand c 
the electric supply department as soon as you are able to supply electr: 
energy suitable for power, heating, &c., at а reasonable charge (взу, IId. to 
ld. per unit). You are doubtless aware that in the present session of Pana 
ment several very large power schemes have been sanctioned, aud that 1001. 
mation of intention to apply for one for this district has been received. If, 
therefore, Sheffield desires to preserve its monopoly of supply it can only 
be by looking forward to the future, and во designing the worka as to cle 
with any demands that may be made. The cost of mains is, no doubt, cor 
siderable, but the advantage of a large and well- covered area of supply 
cannot be over-estimate, for it muet not be forgotten that the applications 
of electricity will become increasingly varied. Ап electricity works is not 
laid down for the supply of light only, but also for the supply of porer, 
which, in Sheffield, will almost certaialy form a large proportion of your 
future demand. 

In dealing with the future supply of the district one is hampered by 
what has already been done. If 1 bad to design a completely new syste2 
for Sheffield I should, for numerous technical reasons, cer:ainly propose t 
distribute on the continuous-current system in the central area, although 
I should generate and transmit my electrical energy froin one large port 
station by polyphase alternating currents to different points in the cty. 
and there transform it into continuous currents by means of rotary cot" 
verters. You have, bowever, an extensive alternating system already 
laid down, for which a very large sum of money has been paid, and without 
further heavy expenditure the introduction of the system jus! deen 
is impossicle. Iam glad, however, to be able to report that, with certan 
modifications, your existing eystem cau be brought up to date, and ths 
being во, I certainly do not feal justified in making во radical a change * 
that to continuous current supply, which would involve a very ће"). 
and, iu the circumstances, unnecessary expenditure. 

In considering the question of the best means of dealing with the futur 
aupply of the city, I have naturally carefully perused the reports that wer 
last year laid before you by my predecessor, and by Mr. Robert Hammond. 
I specially bear in mind the five conclusions appended to Mr. Hammond: 
report of Oct. 31, 1899. With these conclusions I am in accord, except 
No. 3 as follows: — 

(8) That the direction in which futore economies can be effected is in the cett 


tion of expenditure on further alternating plant, and the feeding of the (cea 
dis'rict by low-p essure continuous current. 


With regard to this suggestion (3), I am convinced that the economie 
which were in view can b» better effected by other means. I miy rems 
in passing, that 1 cannot help thinking that at the time Mr. Hamm 
made his report he had not the full data laid before him as to the method df 
feeding and distributing the electricity in the central area. Since 1 bare 
been in charge of the undertaking I have, of course, made myself thoroughly 
acquainted with these matters, and I am glad to be able to say that! 
find the loss due to the magnetising watts of transformers, 
to by Mr. Hammond as an incubus on the undertaking, can be verf 
considerably reduced by a change їп the system of feeding. la 
support of the modification of the existing system rather thas 
change to а new one, I may mention that the continuous-currebi 
low-presaure feedera alone to deal with the central area woul 
not less than £30,000, the interest and sinking fund on which 
far outweigh the economies which would ensue, from the avoidance of loss 
due to the maguetising watts above mentioned. The system of 1 
stations hardly exists in Sheffield, but as you are aware, I am alrewif 
iniwgurating it, and suggest that the system should be gradually 1007 
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duced, the result being that our magnetising watts, or in other words, 
wasted current, will be largely minimised. 

I, therefore, conclude that the development of the undertaking, as far 
as principle is concerned, must be on the lines of extending the system 
already in existence, modified as indicated below. To make the system 
more suitable for motive power, I strongly recommend the reduction of 
the periodicities from 100 to 50. In connection with this recommendation 
I may poiat to Frankfort as a city where the single-phase alternating 
current, being the same as the Sheffield system, is in use. The motors upon 
the circuit amount to as muc^ as 5,000 H. P., 2,800 н P. of which is distributed 
throughout the city to usera in various small industries, the balance 
(2,200 н.р.) being applied in the form of motor generators for driving the 
tramways which belong to the municipality. Similar conditions, though 
in a smaller degree, also obtain at Derby, Huddersfield, Leede, and 
numerous other towns in this country. Another advantage of changing our 
present plant from 100 periods to 50 periods would be that the plant would 
then be suitable for running in parallel with the large power station 
which Sheffield must shortly I may add that the quality of the 
lighting would not be prejudicially affected by the change. 

If you sanction the suggested change from 100 periods to 50 periods, the 
sets of plant would have to be changed one by one, as opportunity occurred, 
and, of course, during the change each particular set would be unavailable 
for service on the load. To enable the alteration being carried it will be 
necessary to order two sets of plant (alternating 50 period), say each of 
100kw.,to be delivered, if possible, before March, 1901, and when these 
are installed to gradually transform the present sets set by set. The coet 
of altering the present system to 50 periods will be about £9,400 (this 
includes alternators, motors, meters, and arc lamps). To carry out the 
105 recommendations I estimate the following further expenditure for 
1901 :— 


Additions and alterations in boiler house ... .... AVI . .. 2, 500 
200k w, of new plant complete 8 22,000 
Additional ſeederrss . oo 5,000 

Contingencies, say 5 per cent . . . . . . 1,995 


This, if carried out, will completely fill up your present station, and the 
position will then be that your existing space will be all occupied and the 
machinery therein put on a footing to give the best possible results as a 
system. It will further have been put into a povition to fit in and har- 
monise with the station to be designed and constructed on more extensive 
lines. As to this larger station, it should, in my opinion, be taken in hand 
without delay, so that it may be steadily ed with concurrently 
with the recommendations above made. I have already instituted inquiries 
as to a suitable site, aud am now engaged in maturing the details of the 
subject and preparing estimate of cost, with a view of presenting to you 
a full report at an early date. 

This report has been fully discussed by the Electric Light committee, 
and has been referred to Mr. R. Hammond for his views. In con- 
nection with this mutter, a deputation consisting of Ald. Styring, 
Mr. W. W. Harrison (or, failing him, Mr. John Maxfield) and 
Mr. Fedden are visiting the Paris Exhibition in order to inspect and 
examine the latest machinery there on view. The deputation miy 
possibly go to Frankfort to inspect the Brown-Boveri single-phase 
plant there installed. 

Stalybridge.—The Council have approved the joint electric 
lighting and tramway scheme for Stalybridge, Hyde, Mossley, and 
Dukinfield, and the Mayor (Ald. Simpson), and Alda Fentem, 
Norman and Ridyard, and Messrs Thompson and Wood, have 
been appointed Stalybridge representatives, with full power to 
take all proceedings for promoting the necessary bill. On Tuesday 
the Mayor said the proposed scheme would entail an expenditure 
of something like £400,000, and the proposed tramways would 
cover an area of about 26 miles. 


Standish (Lancs.). —A provisional electric lighting order is to be 
obtained by the District Council. 

Tramway Provisional Orders in 1900.—The Board of Trade 
have issued а report on the manner in which the applications for 
tramway provisional orders were dealt with last session. "The 
number of applications was 36, the largest since 1881, and 35 of 
these included power to construct new or extend existing tramways, 
the remaining one (that of the British Electric Traction Co. for 
gar was for authority to employ mechanical power on existing 
lines. Twenty-seven of the applications were by local authorities. 
The aggregate length of the proposed tramways was 59 miles 
4 chains of double line and 99 miles 49 chains of single line, and 
the cost of construction was £1,626,307. Four applications were not 

roceeded with—viz. : Ealing (Council), Hemel Hempstead (British 

lectric Traction Co.), Surbiton (Council) and Walthamstow (Council). 
The first was withdrawn, the second refused in the absence of 
consent of the local authority, and the other two were rejected on 
account of non-compliance with the terms of the Tramways Act, 
1870 ; 32 provisional orders were granted, and although considerable 
opposition was offered to the confirmation of some of the orders by 
Parliament, all the confirmatory bills were passed and received the 
Royal aesent on Aug. 6. The list of the orders confirmed is iden- 
tical with that which appeared in our issue of Jan. 5 last, with the 
exception of Ealing, Hemel Hempstead and Walthamstow, which 
should be omitted. 

Tunbridge Wells. —As will be seen from the list of tenders 
accepted, set out iif another column, the Council have definitely 
committed themselves to a municipal telephone scheme, Tunbridge 


Wells thus becomes the second local authority in the kingdom to 
embark upon municipal telephone enterprise, Glasgow having the 
honour of premier place. The Council anticipate being able to 
provide a system which will cost subscribers less by £2. 108. than 
they are now paying the National Company. To meet the threatened 
competition the company has lately been advertising reduced rates, 
but still the Corporation maintain they can provide a better and 
cheaper service without trenching upon the borough rates to any 
extent. As the result of a canvass upwards of 300 subscribers have 
already been obtained, the majority of whom are at present customers 
of the National Company. The scheme ala» provides for a service to 
the surrounding villages, where the proposal has, it is said, already 
been regarded with approval. It is estimatel that the initial cost of 
the installation will be £9,000, and the annual cost of working 
about £1,000. 


Warrington.—The charge for e'ectric current for motive power 
has been fixed at 2d. per unit for the first 3,000 units per quarter 
and 2d. after. 


Worcester.—The charge for electric current to private consumers 
has been increased from 6d. per unit for the first two hours’ maxi- 
mum demand and 21d. after to 64. and 3d. respectively. For 
waterworks motors, the charge will be 12d. per unit; for the public 
arc A an additional £2. 9з, for each all-night lamp, and £1. 1s. 
for a half-night lamp, and for the public incandescent lainps 53. each 
per annum will be charged. 


Workhouse Lighting.— Bradford Workhouse is to be lighted 
electrically, and the Local Government Board have sanctioned a loan 
of £6,500 for the work, to be repaid within 10 years. 


Worthing —The Council have received a number of tenders for 
the supply of electricity generating plaut, and on Monday these 
were referred to the consulting engineers (Messrs, Burstall and 
Monkhouse) for analysis and report. 


Wrexham.—The Council are making progress with their electric 
lighting scheme, and it has been decided to charge 6d. per unit for 
current for lighting and 3d. for power. 

The undertaking of the Wrexham Tramways Co. has been acquired 
by the Drake and Gorham Electric Power and Traction Co., and the 
lines are being converted to electric traction. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
ur direct from the Publishing Offices, I, 2 and 8, Salisbury-court, Fleet- 
street, London :— 

„TEE Авт OF ELECTROLYTIO SEPARATION OF METALS."—4A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic seoara- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


* ELEOTBOMAQGNETIO THEORY.”—By Oliver Heaviside. Fol. I., 194. 6d. 
Vol. II., 12s. 6d. 

“DRUM ARMATURES AND CouMUTATORS," by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Prospectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed ooil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

‘t ELECTRICAL ENGINRERING FORMULAE," a et book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, Ss. 
New Edition nearly ready. 

‘ BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH."—4A valuable 
compilation. Being an attempt to classify the data relating to X-Ray 
work. This work contains a quantity of general as well as special informa- 
tion bearing upon the whole subject of electrical discharge research. 
Edited by C. E. S. Phillips. Price 5s., post free. 


4% THE MANUFACTURE OF ErEcTRIO Licut CARBONS.” — A Practi al 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s 6d.; post free, 1s. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with a description and 
estimate of ccst of the plant required. 


“THe ELxOrRnIC IAN Reapina CAsk.— To hold four numbers of the 
journal. Strongly bound, 18. net; post free, 1s. 4d 


*“SLOCALISATION OF FauLTS IN Exrorrio Licht Marws."—By Е. C. 
Raphael Price 5e, post free. The book deals with the important subject 
of looalising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


“ WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIO WAVES.” A Review of the Work of Hertz and his Successors. — 
. O. J. Lodge, with a large number of illustrations, bringin 
this latest 1 of electrical science quite up to date. New an 
ition, be. nett. Now ready. 


„TEE CENTENARY OF THE ELECTRIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, ls. net, post free 1s. 8d.; strong cloth, 
s. 6d., post free. 
THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.” — 
by Francie Jehl. 10s. 6d., Legs free. This is a practical handbook, giving 
a complete description of the art of making carbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
ased in carbonising. The work also contains particulars of the cost, &o. 
of erecting and working carbon works, and plans of a model factory. 
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* Моттув POWER AND GEARING FOR ELECTRICAL MACHINERY."—B 
E. Tremlett Carter, C.E., M.LE.E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting aud power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the k contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 

* ErgorRIO LAMPS AND Execrrio LrioHTING," by Prof. J. A. Fleming, 
M.A., D.Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, co. New and Cheaper Edition, Gs., post free. 

“Toe STUDENTS’ GUIDE TO SUBMARINE CABLE Trstinc.”—A new 
edition of this book, by Messrs. H. K. C. Fisher and J. C. H. Darby, is 
now ready, price бз. net; abroad, бз. 3d. This work is intended to serve as 
a guide to operators already in the telegraph service, and to those who 
desire to enter that service. The ae cable companies now insist that 
their operators and probationers shall pass certain examinations in eleo- 
trical subjects. The book is very fully illustrated. 


4% ELecTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition. Price 2s., 
post tree. 


„THE INCANDESCENT LAMP AND ITS MANUFACTUBE."—By Gilbert S. 
Ram. Price 7s. ôd., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


‘t MAGNETIO INDUCTION IN IRON AND OTHER MeETALS.”—By Prof. J. A. 
Ewing. Price 10s. 6d. net. New Edition (Third) now ready. 


‘“ELecTRIO Motive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to и 
and general power transmission purposes, in which the author has 
much experience. Price 10s. 6d., post free ; abroad, 11s. 


* ELECTRICAL TESTING FOR TELEGRAPH ENGINKERSs."—By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the pe Done of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 103. 6d., post free. 


'SUBMARINE CABLE-LAYING AND REPAIRING, — Ву H. D. Wilkinson, 
M.I.E.E., &c., fully illustrated ; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 

“THe ALTERNATE CURRENT TRANSFORMER.”—By Prof. J. A. Fleming, 
M. A., D.Sc., F.R.S. Vol I.—XNew Edition, Price 12s. 6d., рові free, 
Vol. IL, price 12s. 6d., post free, is also ready. 


„ ARMATURE WINDING OF ELECTRIC МАСНІХЕЗ.”— Ву Н. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 303. post free. 


"LABORATORY NOTES AND Fonus.“— We have ready a set of 40 
Elementary and Advanced Exercises for use with Electrical Engi- 
neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstrators, and Students. 
The object of the series is the saving of the time of the Teacher 
and his Assistants, and to serve as a record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3a 64. per 
dozen net ; in sets of any three, 1s. net; or the set of Twenty anes AL 
or Advanced) Exercises can be obtained, price 5з. 6d. net. The comp'ete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net ; or bound ia strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 18. each. 

NOW READY.—The cheaper edition of Dr, J. A. Fleming's Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnics and other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Form 
which differ only from the higher-priced set in being printed on smalier an 
cheaper paper, and with less space for tabulated records, are issued at half 
the price of the original seb. 


t TuE POTENTIOMETER AND ITS ADJUNCTS": A Universal S 
Electrical Measurement. —By W. C. Fisher. Fully illustrated. 
post free. 
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TRADE NOTES AND NOTICES, 


[Notices for insertion under the above heading must reach the Office no 
later than first post Thursday morning. New Catalogues, Price Lista 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Walthamstow District Council invite tendera for the supply and 
erection of electric lighting plant and apparatus, including gas plant, 
as engines, dynamos, switchboard: boosters, balancer and measuring 
instruments, Specifications may be obtained from the consulting 
engineer (Mr. James Enright), 47, Victoria-street, London, S.W., 
after Sept. 4. Further particulars are given in an advertisement, and 
tenders must be delivered to the town clerk (Mr. E. J. Gowen), 
Town Hall, Walthamstow, by 5 p.m., Sept. 25. 


Sunderland. Corporation invite tenders for triple expansion high- 
speed direct-current steam dynam os, Lancashire boilers, and feed 
pumps. Specifications may be obtained from the borough electrical 
engineer (Mr. J. F. C. Snell) Dunning-street, Sunderland, and 
tenders (addressed to the chairman of the Electric Lighting com 


mittee) must be sent to the town clerk (Mr. Francis M. Bowey) by 
noon of Sept. 21. An advertisement gives further particular. 


Dublin Electric Lighting committee invite tenders for the supply 
and laying of electricity supply mains and accessories. Specification 
may be inspected at the office of the city engineer (Mr. Spencer 
Harty), City Hall, Dublin, and may be seen at and obtained from the 
offices of the consulting engineer (Mr. Robert Hammond, 61, Victoria- 
street, London, S.W.), after Sept. 3. Further particulars are given in 
an advertisement, and tenders, addressed to the town clerk (Mr. 
Henry Campbell), City Hall, Dublin, must be in by 4 p.m. of Oct. 4. 

Dublin Corporation also invite tenders for supply and erection of 
power machinery at Ringsend, including pumping engines and 
pumps, boilers, electric motors and pumps. Specification, &, may 

e obtained from the city engineer (Mr. Spencer Harty), or from the 
consulting engineer (Mr. G. Chatterton), 6, Sanctuary, Westminster, 
London, S.W. Further particulara are given in an advertisement, 
aud tendera must be sent to the town clerk (Mr. Henry Campbell“, 
City Hall, Dublin, by noo», Oct. 3. 


Dundalk District Council invite offera for the transfer of their 
provisional electric lighting order. Some particulars are set ont in 
an advertisement, and any further information can be obtained at 
the office of the borough surveyor. Tenders to the town clerk 
(Mr. Mathew Comerford), Town Hall, Dundalk, before 1 pm. 
Sept. 18. 


Mexborough District Council invite tenders for electricity gen: 
rating plant, particulars of which are set out in an advertisement. 
Copies of the specification, &c., can be obtained from the electrical 
engineer to the Council (Mr. H. Waring), 18, Berkeley-road, Crouch 
End, London, N., and tenders must be delivered to the clerk (Mr.J. 
W. Hattersley), Mexborough, before Sept. 15. 


Manchester Tramways committee invite tenders for two steel 
boilers, cast-iron pipes, rubber rings, bolts and nuts, steel stanchions, 
&c., and 100 car trucks. An advertisement gives further particu- 
lars, and specifications may be obtained from the general manager, 
Tramways Department (Mr. J. M. M‘Elroy). Tenders (addressed 
оаа of Committee), to the town clerk (Mr. W. Н. Talbot), by 
18th inst. 


Hastbourne Corporation invite tendera for the supply and erection 
of water-tube boilera, with fittings, feed pumps, &c. ; 400kw. steam 
alternator, with exciter (vertical enclosed high-speed engine) ; and 
main switchboard and connections. Further particulars are given 
in an advertisement, and specification may be obtained at the offices 
of the town clerk (Mr. H. West Fovargue), Town Hall, Eastbourne. 
The works are to be carried out to the plans and specification of the 
consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-strect-place, 
London, E (., from whom further information may be obtained. 
Tenders to the town clerk before noon Oct. 4. 


The Vestry of St. John, Hampstead (London) invite tenders fur 
eight dry-back marine boilers, steam and water pipes, feed pumps 
&c., feed-water heater (or feed-water detartariser), fuel economiser, 
cast-iron water tank, and two blow-off tanks. Tenders to vestry 
clerk, Vestry Hall, Hampstead, N.W., by 4 p.m., Sept. 27. 

Salford Corporation invite tenders for twelve months’ supply of 
high and low-tension single and concentric cables, house fuse bores, 
meters and meter boards, Tenders to town clerk before Sept. 10. 


Oldham Electric Light committee invite tenders for dry-lack 
marine boilers, with mountings, gangways, feed and drain pipes 
&c., a ei and also fur mechanical stokers with shafting and 
pearing or driving ; or water-tube boilers as an alternative to the 

ry-back marine boilers, including mountings, &c. Tenders to 
superintendent (Mr. A. Andrew), Gas and Water Office, before Sept 11. 


London County Council invite tenders for mains for the electric 
паро Victoria Embankment and Westminster Bridge. Tender 
to clerk (Mr. C. J. Stewart) before noon Sept. 24. 

London County Council Asylums committee invite tenders for 
boilers, engines, dynamos, &c., at Horton Estate, Epsom, Surrey. 
Tenders to committee, 6, Waterloo-place, S.W., by 10 a m. of Sept. 22. 

Aberdeen Electric Lighting committee invite tenders for two 
200kw. direct-coupled continuous-current generators and one 120kw. 
balancing set ; also for one 420kw. direct-coupled continuous gene 
rator. illans engines are specified in both cases Tenders to 
city electrical engineer by Sept. 29. 


Hackney (London) Electric Lighting committee invite tenders for 
condensing plant, cooling apparatus, pipework and valves, feed 
pumps, switchboard and boosters, arc lamps, meters, crane, an 
workshop equipment. Tenders to vestry clerk by 4 p.m., Sept. 12 


Hammersmith (London) Vestry require tendera for the supply: 
delivery and erection of two single-phase alternate-current motor, 
coupled to two centrifugal pumps, with accessories, Tenders to 
clerk before 5 p.m., Sept. 12. " 

The managers of the Poplar and Stepney Sick Asylum District invite 
tenders for sundry work in connection with a telephonic installation 
at their sick asylum. Tender to clerk, Bromley, Middlesex, bj 
5 p.m., Sept. 17, 
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Hull Electric Lighting committee invite tenders for steam and 
water pipes, feed-pumps, water-softener, &c., for their Sculcoates-lane 
generating station. 
town clerk's office by noon, Sept. 27. 


British Electric Traction Co. invite tenders for constructing about 
7 miles of light railway in Middleton and Castleton. Tenders to 
secretary, Donington House, Norfolk-street, London, W.C., by 
15th inst. 


Tenders are invited for the electric lighting of the new drill hall, 
Portsmouth. Tenders must be sent to the Col.-Commandant (A. R. 
Holbrook), Drill Hall, Alfred-road, Portsmouth, by 5 p.m. Sept. 10. 


Blackpool Tramway committee require tenders for constructing 
tramways equivalent to 5 miles single track. Tenders to chairman 
of committee by 17th inst. 

Perth Commissioners require tenders for direct-current electricity 
meters and cutouts. Tenders to clerk by 15th inst. 


Glasgow Corporation invite tenders for the power station piping 
required at Pinkston. Tenders to town clerk by 5 p.m. Sept. 28. 


Tunbridge Wells Corporation invite tenders for high and low- 
tension cables. Tenders to town clerk by Sept. 29. 


Nelson Corporation invite tenders for a 200kw. steam dynamo. 
Tenders to town clerk by Sept. 8. 

Southampton Harbour Board invite tenders for a 30-cwt. portable 
electric wharf crane. Tenders by Sept 17. 


Luton Town Council require tenders for watt and demand meters. 
Tenders to town clerk by Nept. 14. 


The Government of South Australia invites tenders for 400 miles 
of galvanised wire netting (200 miles 36in. wide, ljin. mesh, 
18 S.W.G.; and 200 miles 42in. wide, 14ір. mesh, 18 S.W.G, 
delivered in lots of not less than 100 miles of each size and in rolls 
of 100 yards each). Forms of tender. conditions, and all further 
information can be obtained at the office of the Agent-General for 
South Australia, 1, Crosby-square, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Hanley Town Council have received the following tenders for 
boiler house requirements for their electricity supply works :— 


Two Lancashire Boilers. 
Е. Danks & Co. (accepted) £1,660 0 | Tinkera Limited £2,010 0 
Wm. Arnott & Со. ...... „260 O| J. and J. Horsfield ...... 1,935 0 
R. Taylor & Sons ......... 2,029 0| W. R. Renshaw & Co. ... 1,895 0 


Water Tank and Pumps. 


T. Shore & Sons (accepted) £323 0 | Edwin Danks & Co.......... 2587 10 
Davie and Horne ............ 585 0 | Geo. Fletcher & Co 586 0 
Hunt Brothers... ........... 495 0 | W. R. Renshaw & Co 584 10 
Wheeler Condenser Co.. 393 10 | J. Whitley & Co. ............ 374 0 
Phoenix Foundry Co. ...... 387 10 
Fuel Economiser. 
Engine. Economiser. Total. 
E. Green & Son (accepted) ......... £25 0 £475 18 . . £498 18 
Phoenix Foundry Co. ............... 55 0 676 10 ... 711 10 
Edwin Danks & Co.  ............... — 406 — .. 590 0 
Clay Cross C Goo èðò ͥꝑ 26 0 489 0 515 0 
W. R. Renshaw & Coo 25 0 459 0 484 0 
J. Carter & Son x 36 10 434 2 470 12 
Arthur Lowcock (Ltd.) 24 O0 417 12 441 12 
Smoke Fans and Engines. 
ans, Engines. Total. 
Davidson & Со. (accepted)......... £165 0 ... 2164 0 ..£329 0 
W. R. Renshaw & Coo 177 0 176 0 ... 355 0 
Feed- Water Heater. 
T. Shore & Sons W. R. Renshaw & Co.... £275 18 5 
(accepted )))) £219 10 0 Edwards and Barnes. 249 15 0 
Davie and Horne 527 0 0 Isaac Storey & Sons ... 210 0 0 
Ditto .. 250 0 0 Ditto .. 196 0 0 
Pheenix Foundry Co... 365 0 0 Wheeler Condenser Co. 196 0 0 
Edwin Danks & Co... 527 10 0 G. Fletcher & Co 171 0 0 
Joseph Wright & Co.... 295 0 0. 
Forced: Draught Furnaces. 
Wilton Furnace Co. W.R. Renshaw & Co. £290 0 0 
(accepted )))) £252 10 0| Meldrum Bros 275 0 0 
W. A. Grainger 356 0 0A. Pillatt & Co. 251 0 0 
Horsíal Destructor Co. 305 0 0 
Coal Conveyor. 
New Conveyor Co. (push plate) Spencer & Co. (spiral) £340 
(accepted) .............-....... E. Bennis & Co. .................. 399 
Grahamand Morton (push plate) 492 | S. S. Stott & Co. (spiral) 166 
Spencer & Со...................... 476 | Barry Henry & Co. (spiral) ... 145 
Mechanical Stokers. 
Wilton Furnace Co. (accepted) £190 | J. Proctor . £303 
E. Bennis & Co................... 480 | Meldrum Bros. (stokera alone) 285 
e и cria tata 520 Ditto (with furnaces) ...... 560 
(rrease Separator. 


Joeeph Wright & Co. (accepted) 160 
The building works contract has been given to Messrs. С, Cornes & Sons 
at £649, 10s, 


„ „ 0 „% „6% %%% %%% „% „% „%%% % %%% „6% 


On Wednesday Tunbridge Wells Town Council accepted the 
following tenders in connection with their proposed municipal 


Tenders (addressed chairman of committee) to | telephone exchange :— 


0 
0 
Ditto (iusulators) ........................ 216 19 8 
Wade & Co. (creosoted poles) .. ......... .............. 702 2 3 
Bolton & Sons (hard copper wire) ..................... 518 0 0 
Ditto (soft ditto ЖИР ИЛЛ 2111 8 
Telegraph Manufacturing Co. (switchboards) ...... 282 15 6 
Ditto (insulated wire) ...... 218 10 0 
International Electric Co. (lightning and high- 
tension guards) .......................................... 102 1 0 
Bullers Limited (miscellaneous ironwork) ))) 92 2 2 
Apsden & Co. (oak arms) .......... 2 64 9 2 
W. F. Dennis & Co. (iron and steel stay wire) ...... 57 15 O0 
Iadiarubber Co. (batteries) .................... SESS Pes ó5 5 0 
Potter & Co. (arm-bolts, nuts and washers) ......... 10 0 0 


The contracts for fixing subscribers’ instruments and for supplying 
1 and staying poles, wires, arm, insulatora, &c., have not vet 
een let. 


Limerick Town Council had before them last week the report of 
their consulting engiueer (Mr. J. Enright) on the teudera recently 
submitted for the supply and erection of electricity generating plant. 
Nine tenders were received for the plant, the figures ranging from 
£12,157 (Alliance Electrical Co.) to £14,050 (British Schuckert Co.). 
Eleven tenders were received for the cables, the lowest being 
from Messrs. Porte, Sykes & Co, at £4,226, and the highest 
from Messrs. Johnson and Phillips, at £6,319. 5s. 2d. Mr. Enright 
stated that he had written to Messrs. Porte, Sykes & Co. asking 
for an explanation of their quoting £1,000 less for Glover cable: 
than that at which Messrs. W. T. Glover & Co. themselves offer. 
The report states that from the small differences in the totals of the 
different contractors it would be seen that the competition had beeu 
particularly keen. Two tenders for cables differed only by a few 
pounds. The whole of the work could be done for £16,797. 103. if 
the Conncil wished to have three separate contractors. Messrs. Porte, 
Sykes & Co. offered to do the whole work for £17,000, and Messrs. 
Crompton & Co. for £17,498. 15s. 2d. The report is at present under 
consideratiion. í | 


The following tenders have been received by the Darlington Town 
Council for the supply of arc lamp posts and brackets :— 


Maxim Electrical and En- J. Allan & Son... ........ £485 12 6 

gineering Export Со. £1,181 5 0 | Rowland Carr & Co. ... 477 15 0 
W. A. Baker & Co... 767 7 6 | J. and A. Law ............ 428 15 0 
F. E. Kershaw ............ 490. 0 0| Mackenzie Bros. ......... 378 17 6 


Torquay Town Council have accepted the following tenders fur 
additional plant for their electricity works :— 
Babcock and Wilcox (two water-tube boilera and superheaters, 
without brickwork) 


„ „ 0 %%„% „f«ů˙il % %% %%% „% %% % %%% % %% „„ „% „„ „ „„ „ % %%% % % %% %%% „% „„ „%% %53¾owͤ со о 


£1,380 


Ditto (pipework, condenser, tank, &c.ůꝛũq2ꝛ—ꝛ .I 2,055 
Rosling, Appleby and Fynu (one 250kw. and one 40kw, steam alter- 
nator d y y ia ees 8,635 
S. Z. de Ferranti, Ltd. (awitchboard extension) . . 220 
General Electric Co. (meters. ⁊ . 60 
British Electric Transformer Manufacturing Co. (four transformers) 258 
S. Blatchford (foundationed̃ z ß ehe 144 


Fulham (London) Vestry have received the following tenders ſor 
wiring the town hall :— 


Cecil Cooper & Co. (uc- F. Troy & Co £695 0 
cepted) .... £493 10 | G. E. Taylor & Co 671 10 

W. Douglas & Sons  ...... 1,249 6 National Electric Wiring 

J. Bolding & Sons ......... 899 10 CCC 0 

D. Hulett & Co 750 0 | Concentric and General 

T. L. Hellyar ............... 725 4 Contract Co. ............ 637 0 


The Bradford Guardians have accepted the following tenders for 
electric lighting plant :— 


Messrs. C. A. Parsons & Co. (generating plant, &c.) ......... £920 
Electrical Power Storage Co. (storage battery) ............... 1,025 
Mr. G. A. Steinthal (wiring, &c.yyy)nu t 508 
G. F. Cook & Co. (buildings yh—wkÿ 7 613 


The Hart Accumulator Co., Marahgate-lane, Stratford, have obtained 
the contract for the supply of the storage battery required in con- 
nection with the extension of the Blackpool Corporation electric 


tramway system, 


Accrington Corporation have accepted the tender of Messrs. Maund 
and Seed, of Southport, for wiring the electricity works at £245. 
Tenders were also submitted by the following :—National Electric 
Wiring Co., Thomas Barton, Simpson Bros., G. H. Woods & Co, 
Alliance Electrical Co., H. A. Jackeon & Co. 


Liverpool Tramways committee have ordered from Messrs. Dick, 
Kerr & Co. 100 additional electric tramcars of similar type to those 
at present being supplied under the existing contract, and at the 
price specified therein. The firm have already supplied 300 cars to 
the entire satisfaction of the committee. 
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. Cardiff Electric committee recommend the acceptance of the 
tender of Messrs. Lace & Son for the supply and erection of steam 
ipes feed-water heater, and pump for the electricity works in 
Idon-road at £1,379. Six tenders, varying from £1,379 to £2,500 
(by Messra, Danks & Co.) were received. The committee have also 
accepted the tender of the British Insulated Wire Co. for street cables. 
Newcastle-on-Tyne Corporation have accepted the tender of 
Messre. Mather and Platt for pumping plant at the ыш power 
house at £1,470, Contracts for laying the east section of the tram 
lines (for £26,073) and the west section (for £24,405) have been let 
to Mr. E. Nuttall and Mr. J. J. Robson respectively. 

Salford Electric Light committee are reported to have recom- 
mended the Corporation to place an order with Messrs. W. T. 
Glover & Co. for supplying aud laying electric lighting cables, 
tramway feeders, &c., for £159,048. 198, 8d. 


Aberdeen Town Council has accepted the tender of Mr. Alexander 
Spark for the supply of house main fu:e boxes for twelve mont 
that of Messrs. S. Z. de Ferranti (Ltd.) for electricity meters, an 
that of the British Insulated Wire Co. for cables. There were 6 ten- 
ders for the fuse boxes, 6 for the meters, and 8 for the cables. 

The tender of Messrs. Wilkinson and Houghton has been accepted 
for the erection of a power station for the Great Grimsby Tramways 
Co. at £6,310, and for the erection of a depot at £5,003. 


The tender of Mr. G. L. Adamson has been accepted by the 
Rochdale Council for wiring the town hall. 


Chelmsford Council have accepted the tender of Mr. T. H. P. Dennis 
for keeping the fire alarm system in order for three years at 
£15. 15s. per annum. 


Gloucester Corporation has ordered 30 more electricity meters 
from Mesere. Chamberlain and Hookham. 


APPOINTMENTS VACANT AND FILLED. 


Messrs, Preece and Cardew, 13, Queen Anne's-gate, London, S.W., 
inform us that, notwithstanding that a considerable number of tele- 
graph operators have been sent out to South Africa on behalf of the 

pe Government during the present year there are still openings 
for a large number of good sounder clerks at salaries commencing at 
£120 to £145 per annum. The рош. are of a permanent 
nature, although they arise from c ges consequent on the war. 
Clerks have to sign on for two years, and the salary is payable from 
the time of embarkation. The age limit is 19 to 25 years and 
candidates mist be single. Second class passage i$ paid, out and 
home, promotion is fairly rapid, overtime is paid for, and a pension 
scheme is in operation. Altogether the prospects for these operators 
in South Africa are good. | 


An instructor in electrotyping and stereotyping, also an electrical 
laboratory demonstrator (two evenings per week), are required for 
the Northam ton Institute, Clerkenwell, London, E.C. Particulars 
from and applications to the principal (Dr. R. Mullineux Walmsley’. 

Eecles Corporation require a consulting electrical engineer to 
advice on the extension of the electricity supply undertaking. 
Applications to town clerk (Mr. Win. Henry Hickson), Town Hall, 
E:cles, by 17th inst. See advertisement. 

Lowestoft Corporation invite applications for the position of 
resident electrical engineer. An advertisement contains further 
particulara and applications must be sent to the town clerk 
(Mr. R. Beattie Nicholson) before 21st inst. 

County of London and B.ush Provincial Co. require an assistant 
engineer for one of their London stations Applications to chief 
еоріпеег (Mr. С. P. Sparks), Moorgate-court, Moorgate-place, London, 
E.C., by Sept. 12. See advertisement. 

A practical works manager is required for an electrical a:cessories 
manufactory in the Midlands. See advertisement. 

Partick Commissionera require a resident electrical engineer. 
Applications to town ¢lerk, Burgh-chambera, Partick, by Sept. 24. 

Belfast Gas and Electric Committee require an assistant electrical 
engineer. Applications to city electrical engineer by noon Sept. 10. 

Accrington Corporation require an assistant electrical engineer, a 
fitter driver, cable jointer and switchboard attendant. Applications 
to town clerk by 15th inst. 


Swansea E ectric Lighting committee recommend the appointment 
of Mr. James H. Cawthra, chief assistant at Leeds, as borough 
electrical engineer at £300 per annum. There were 75 osea: 
and these were referred to the consulting engineer (Mr. E. Manville) 
for report. The number was eventually reduced to the following: 
Mr. Horace Boot, chief engineer at Tunbridge Wells (who, however, 
expected £400 a year) ; Mr. S. E. Britton, chief engineer at Barking, 
Essex; Mr. James Н. Cawthra, chief assistant engineer at Leeds; 
Mr. H. Coles, of Swansea (manager to Messrs. J. C. Howell, Ltd.) ; 
Mr. P. N. Hooper, resident engineer, King’s-road station, St. Pancras 
(London); Mr. J. D. Knight, chief engineer at Ealing; Mr. H. К. 
Forbes McKay, chief assistant engineer, Edinburgh ; Mr. D.J. Brindle, 
of the Brush Company; and Mr. R. W. L. Phillips, chief assistant 


on the second Messrs. Knight, McKa 


со Bristol. The committee made the selection on Wednesday, 
and on the first ballot Messre. Coles, Hooper and Boot fell out; 

aad i Phillips ; on the third 
Mr. Britton ; and on the final round Mr. Cawthra was selected by 


25 votes to 5. 

Liverpool Electric Power and Lighting committee have made the 
following promotions :—Mr. A. Clough, works manager, with a 
present salary of £460, increasing to £500, to be assistant electrical 
engineer at £550, to be increased in twelve months to £600; Mr. R. 
S. Downe, assistant engineer, to be frst assistant engineer, at £3%, 
increasing £40 per annum to £400 (present salary £250, increasing 
to £300); Mr. C. H. Smith, engineer's secretary, to be office 
superintendent, at £150 (present salary £120) ; Mr. J. Stirrup, meter 
inspector, to be superintendent meter department, at £130 (present 
salary £110). 

Mr. P. M’Cullough, works superintendent and general assistant of 
the Liverpool Tramways department, has been appointed assistant 
manager at £500 per annum. 


Mr. H. Eady, manager at Bournemouth of the National Telephone 
Co., has been appointed dis'rict mansger of the company for the 
Channel Islands 


Mr. E. Stanley Harpham has been appointed assistant in the фиш. 
buting department of the Charing Croes and City Electric Co. (Lui) 

Mr. J. F. M. Bennett has been appointed engineering clerk of 
works at the Reigate electricity works. 


BUSINESS NOTICES. 

Owing to ill-health, Mr. S, A. Parkes is retiring from the busines 
carried on under the style of Prestwich and Bart, electrical engineers, 
Kingston-on- Thames The business will be continued by Messrs. 
E. E. Prestwich and Leslie N. Burt at the works, Зоо Јаве, 
Kingston-on- Thames. 

The offices of the City and South London Railway have now been 
removed to 71, Finsbury-pavement, E.C., over the company's Moor 
gate-street station, 


ВАНКЕОРТСТЕЗ, LIQUIDATIONS, &c. 


The trustee (Mr. J. A. Binns, O. R, Bradford) in the ши 
of Arthur Blackburn (Marriott-street, Dawsbary) and James Walker 
(88, Dale-street, Batley Carr), trading аз Blackburn, Walker & Со, 
electrical and mechanical engineers, бое: Lane Mills, Cleckheaton, 
Yorks., has b2en released. 


Claims against B. Symmons (trading as B. Symmons & Ca) 
electrical engineer, 2, North strest, Quadrant, Brighton, and 15 
Highland-road, Hove, Brighton, must be in by Sept. 15. Mt. R. 
Ward, 17, North-stree*, Brighton, is trustee. 

Application for the discharge of W. J. Green, electrician, ёс, 
45, Birchfield-road, Aston, will be heard on Oct. 11, at the 
Birmingham County Court. 

A second and final dividend is payable at Messra. Carstairs 
Hunter and Campbell’s, 196, St. Vincent-street, Glasgow, on Nor.! 
in the estate of Wilks, Sloan & C», electrical and consulting 
engineers, and J. L. Sloan, sole partner. 

A meeting of the Eastbourne Electric Light Co. (Ltd.) will be bell 
at Eastbourne on Oct. 8 to receive an account of the winding-up 
Mr. H. Towner is liquidator. 


Electrical Engineering Business for Sale.— The business of 
Р. C. Middleton & Co. (Ltd.), electric light and power engineer, of 
Aberdeen, Edinburgh, Inverness, &c., is for sale as a going concern. 
Further particulars are given in an advertisement, The busines 
includes the electricity supply plant and mains at Cults, Aberdeen. 
The liquidators offer the business for sale as a whole, but are prepa 
to consider separate tenders for the various branches, Offersto either 
Mr. W. R. Reid, advocate, 464, Union-street, Aberdeen, or to Mr.S 
Easton Simmers, C.A , 58, Bath-street, Glasgow, joint liquidators : 
or to their law agents, Messrs. Wilsone and Duffus, advocates 
146, Union-street, Aberdeen, who will supply all farther information. 


Plant for Sale.—Leeds Corporation invite tenders for the purchas 
of plant at present in use in connection with their system of electric 
tramways. Further particulara are set out in an advertisement. 
The plant, which is in excellent condition, can be inspected on 
application to the engineer-in-charge at the Corporation generating 
station. The consulting engineers (Messrs. Hopkinsons and T bot), 
26, Victoria-street, London, S. W., will supply ditional information ; 
and tenders (addressed to Tramways Committee) should be sent to 
town clerk's office, Town Hall, Leeds. | 

Messrs. Fuller, Horsey, Sons and Cassell will sell by auction al 
the Old Mill Works, Cowley Mill House, near West Drayton 
Middlesex, on Thursday, Sept. 20, at 12 noon precisely, à quantity 
of engineering and electrical plant and machinery, some регіони 
of which are set cut in an advertisement. Catalogues can be th 
of Messrs, Pond & Sons, 6, Butter Market, Ipswich, and of the, 
auctioneers, 11, Billiter-street, London, E.C. 
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Messrs. Fuller, Horsey, Sons and Cassell will aleo ecll by auction 
at 65, High-street, Kingston-on-Thames, on Sept. 26, at noon, 
some modern plant, machinery and stock. Additional particulars 
are given in an advertisement. Catalogues can be obtained from 
the auctioneers, 11, Billiter-tquare, London, Е.С. 


Works Premises for Sale.—Factory buildings are advertised on 
another page for sale or to let of large dimensions, fitted with 
chimney stack, hoiste, combined condensing engine, &c., with canal 
frontage. Particulars can be obtained of Messrs. Milne, Gaff and 
Stirling, 63, Old Broad-street, London, E.C. 


Electric Light and Power Regulators.— The Electrical Develop- 
ment Syndicate of Halifax has issued a new catalogue, describing 
and illustrating electric regulating apparatus made under the patents 
of Mr. Walter Emmott and othera. Included in the catalogue are & 
number of curves of tests made on the syndicate's regulators at 
various installations. 


© A B.P.” Accumulators.—Messrs. Ashmore, Benson, Pease & 
Cv., of Stockton-on-Tees, forward a new price list of “ Invicta” 
storage batteries for electric ignition and portaLle cells, for which 
advantages are claimed over dry batteries for electric ignition. The 
new list is accompanied by a number of testimonials from users of 
these batteries, supplied by the affiliated company in France. 


Brown-Boveri Plant.—An interesting report is issued by 
Messrs. Brown, Boveri & Co. (Ltd.) on the more important 
installations carried out by the firm during the eight short years 
of the firm's existence. It is a good showing. The illustrations 
include several excellent views of supply works interiors, including 
those at Frankfort, St. Petersburg, Porta Volta (Milan), Chevres 
(near Geneva), Olten-Aarberg and Rathausen (near Lucerne), as 


well as of individual examples of generating machinery for lighting, ; 


traction, and power transmission. Some good views are also shown 
of interiors of the extensive works at Baden. The extent of the 
company’s operations is indicated in some measure by the number 
and importance of many of the installations briefly detailed in the 
report. | 


Paris Exhibition Awards.—Elmor-s German and Austro- 
Hungarian Metal Co. have been awarded a gold medal for their 
exhibit at Paris. 

The Schuckert Co. was represented in four sections (No. 23, 
Electrical Machinery and Motors ; No. 25, Electric Lighting Plant ; 
No. 29, General Plant; and No. 118, Electrical Apparatus for 
Marine and Naval Purposes), and was awarded in all four sections 
the Grand Prix. The engineers and representatives of the firm 
received nine gold medals and eight silver and bronze medals. 

Messrs. Ruston, Proctor and Uo. received one Grand Prix, two 
gold medals and one silver medal; and the managing director of 
the company (Mr. A. Borneman) and the director and engineer 
(Mr. F. H. Livens) were each awarded a silver medal. 


* Notes on Blectric Tramways " is thetitle of à pamphlet issued 
by Mr. W. E. Kenway, 17, Burlington-chambers, New-street, 
Birmingham, chietly with a view to show the advantages of the 
* Victor” joint and bond in tramway working. 


Building Trades’ Gift to the Nation.—A list of members of 
the electrical section of this gift who have, up to Aug. 29, promised 
contributions in kind or in cash to the Bisley Homes of Rest for 
Disabled Soldiers can be obtained from the hon. sec., Mr. W. G. 
McMillan, Institution of Electrical Engineers, 28, Victoria-street, 
London, S.W. It is pointed out that at present the response to the 
appeal is somewhat disappointing. 


Exports of Electrical Apparatus and Material. —The (ок 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including e i and telephone 
wire and material but not including electri instruments or 
machines, which are not separately specified) from Aug. 29 to Sept. 4, 
with the porta of destination :— 

Africa — Cape Town, £417; Durban, £174 ; East London, £167 ; Port 
Elizabeth, £519.  Argentina—Buenos Ayres, £1,021 (including £296 
telegraph material). A ustralasia— Auckland, £714 ; Fremantle, £2,342 ; 
Melbourne, £3,755 (including £903 telegraph material); Port Chalmers, 
£41; Sydney, £1,701 (including £404 telegraph material); Wellington, 
£100 (including £60 telegraph material. Brazil—Rio Janeiro, £196 
(telegraph wire). Canada—Halifax, £122 (including £102 telegraph 
apparatus); St. John’s (N. F.), £13. Denmark—Copenhagen, £184 (tele- 
graph wire) France—Bordeaux, £30; Boulogne, £150. Germany— 
Cologne, £12; Hamburg, £980 (including £800 telegraph material). 
Holland—Amsterdam, £35; Rotterdam, £207 (telegraph material). 
Hong Kony—2£37. India—Bombay, £68 ; Calcutta, £621 (including 
£98 telegraph wire); Madras, £42. Japan—Hiogo, £257 (telegraph 
material); Nagasaki, £169; Tokio, £135 (telegraph cable); Yokohama, 
£12,581 (including £11,946 telegraph apparatus). Russia—St. Petersburg, 
£552 (including £545 telegraph material) Spain—Seville, £280. Straits 
settlements — Singapore, £111. Sweden — Gothenburg, £19 (telegraph wire); 
Stockholm, £269 (telegraph material) United States—New York, £18. 
West Indies—Jamaica, £59 (telegraph material); Trinidad, £37. Total 
Sep 5 against £11,102 in the corresponding week last year (Aug. 30 to 
ept. 5. 


PATENT RECORD. 


— A 

The following list of Applications for Patents and Specifications published 

has been compiled. for this journal by Messrs. J. C. CHAPMAN and Co., 

Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any атай - 

able tnformation in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 

Nore.— The undermentioned Applications are not open to publio inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is qed. 

June 26, 1900. 

11,571. H. BruMENBERO, jun. London. 

compounds.“ 

11,584. C. PAvTHONIER. London. Improvements relating to incandescent 
electric lamps. (Date applied for under Patente, &c., Act, 1883, 
sec. 105, March 30, 1600, being date of application in France.) 

G. E. Kent. London. Improvements in electric railway systems, 

H. G. Osnonx. London. Improvements in flexible conduits for 
electrical conductors.* 

P. H. Tuomas. London. Improvements in means for protecting 
electrical apparatus from abrupt changes in static potential. 
(Date applied for under Patents, &c., Act, 1885, tec. 103, 
Nov. 27, 1899, being date of application in United States.) 

(Exactly the same as 11,609.) 

Н. F. JOEL, senior. Eesex. 
machines and electric motors. 

June 27, 1900. 

M. Haase and E. Roper. London. An improved cutout plug.“ 

H. C. LEAKE. London. Improvements in apparatus relating to 
the parallel running of a'ternate current machinery. 

Н. G. NicHorsoN. London. Improvements in or connected with 


Improvements in battery 


11,588. 
11,597. 


11,609. 


11,610. 


11,620. Improvements in dynamo electric 


11,659. 
11,677. 


11,692. 
11,695. 


* 


electrical tramways or railways. 

W. L. Wiss. London. Improvements in alternating-current 

watt-meters. (The Union Elektricitüta-Gesellschaft, Germany.) 
June 28, 1900. 

W. E. Вовилкр. Sheffield. New or improved electric brush- 
holder. i 
HARDY AND PADMORE (Ltd.) aud J. SovTHALL. Worcester. 
provements in the construction of electric lamp pillars. 

H. T. Dawson and H. A. Dawson. Coventry. Improvements in 
or relating to electrical ignition apparatus for exploding the 
charges in internal combustion motors, and for other similar 
purposes. . 

W. Кїковглхр. Londov. Improvements in or connected with 
electric switches having intermittent or step by step motions. 

J. F. CoRNUAND, London; Improvements in electric light brackets 
or fittings. : . 

June 29, 1900. 

А. H. Hickrgy. Liverpool. Improvements in electrical starting 
and regulating switches. 

11,797. THe Вагтізн THomson-Hovston Co. (LTp.) London. Improve- 
ments in regulating devices for alternating electric current 
circuits, (E. Thomson, United States.)“ 

11,808. L. Свкевотлм and C. MoBRADELLI. London. Improvements in 
automatic switches for telegraph and telephone circuits.“ 

11,812. A. M. Hart. London. An improved method of fixing the china 
or other insulator and also conducting wire in sparking plug for 
ignition by electricity for gas or other explosive vapour or oil 
engines. 

SigMENS Bros. & Co. (Lrp.). London. An instrument for 
measuring rotary field currents. (Siemens and Halske Aktien 
Gesellschaft, Germany.) 

J. F. SurrH. Birmingham. 
installation aud distribution. 
E. R. Hitt London. Improvements in electro - pneumatic con- 
trolling apparatus. (Date applied for under Patents, &c., Act, 
1883, sec. 105, Jan. 13, 1900, being date of application in United 
States.) 

J. V. SHERRIN. London. Improvements in means for preventing 
sparking in electric switches, commutators, current conductor 
contacta, contact breakers, and other electric devicee. 

June 30, 1900. 

J. K. GRINDRED. Rochdale. Improvements in and relating to 
flag or banner poles or for use in connection with arc lamps or 
for other like purposes. 
В. Kennepy. London. 
secondary batteries. 

H. V. WEYDE. London. Electric generators for military and other 
cycles. ; 

A. BarsrEUx. London. Improvements relating to electric traction 
for tramway and other similar vehicles. 


| July 2, 1900. 
11,897. J. T. Pearson. Burnley. Improvements in trolleys for overhead 
electrically driven tramcars. 

11,907. J. Botton. London. An improved block or mounting for electri- 
cal gas and like fittings. 

11,914. J. C. RicHARDsON. London. Improvements in the manufacture 
of electrodes for secondary batteries. 

11,915. G. R. Tous. London. Improvements in and in connection with 
trolleys for overhead cable railways or tramways.” 


11,704. 
11,709. 
11,720. 


Im- 


11,727. 
11,768. 


11,787. 


11,819. 


11,825. 
11,835. 


Improvements relating to electrical 


11,840. 


11,855. 


11,861. 
11,869. 
11,891. 


Improvements in or connected with 
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11,929. F. C. F. KxAAk and J. S. CAMPBELL London. Improvements in 
or relating to production of type by means of electric current. 

11,935. R. LUNDELL. London. Improvements relating to the regulation 
of electric motors.” 

11,937. Y. B. Starsina and C. EGNER. 
phone systema. 

11,941. W. H. Scott. London. Improvements in electric motors and 
regulating appliances for turret turning, gun training, and 
analogous purposes. 

11,944. V. F. Feeny. London. Switching arrangement for Nernst and 
vacuum incandescence lamps. (Allgemeine Elektricitüts Gesell- 
schaft, Germany.)* 

July 3, 1900. 

11,965. A. Barr, W. Stroup and L. Becker. Glasgow. 
in electric receivera and electric clocks, 

11,970. J. Mies. Manchester. Improvements in or relating to the con- 
struction of electric switches and contact makers used for electric 
tramways and the like. 

11,991. THe British THomMson-Houston Co. (ID.). London. Improve- 
menta in rheostats for electric motors. (J. L. Hall, United States.)* 

11,997. R. Roprian. London. An improvement in accumulators or 
Secondary batteries. 

12,002. E. P. BARriELD. London. Improvement for providing an auto- 
matic lock for the purpose of securing electric and other lamps 
in lamp holders, electric and other shades in holders, and locking 
couplings of a like nature. 

12,003. J. WETTER. London. Improvements relating to dynamo-electric 
mine-exploders or apparatus for firing explosives. (L, C. Gomant, 
France.)* 

12,016. T. J. Кулм. London. Improvements relating to electrically- 
propelled motor vehicles.* 


SPECIFICATIONS PUBLISHED. 


Nors.—All Specifications can now be obtained at the uniform price of 
8d. eacb. ios 
1899. 


9,156. Cantono, Electric telegraphic apparatus. (Date applied for 
under International Convention, Jan. 12, 1899.) 
9,457. Caxtoxo. Electric telegraphic apparatus. (Date applied for 
under International Convention, April 13, 1899.) 
12,249. Тномѕом and Wansrorp-Davrs, Telephone systems and apparatus 
therefor. 
15,715. THompson and WALKER. 
like systern. 
13,930. F. Bryan and A. H. Barter. 
electric generators, 
. Hupson and WIGHTMAN. Casings for electric light and similar 
cables. 
WEHNER and LAUBE. 
tramways. 
. Сил. — Coin.controlled call recording device for telephone 
systems. 
. HILLS and MATTHEWS. 
. HunRELL. Winding for dynamos. 
. Lanopon. Form of electrically-actuated railway signal. 
. DavipsoN. Means for supporting electric incandescent lamps. 
. Jevons and Lioyp. Switch and ceiling rose or other like fitting 
for electric lighting purposes. 
. PaARTRIDGE and ELPuiNsTONE. Electric switches and like apparatus 
for making and breaking electric circuits 
. Lucas, Electric regulating switches. 
. WnicHT. Terminals of electric batteries and the like. 
. Kamm. Electric are projecting lanterns. 
. Davipson. Direct coupling or connection of rotary fans or pumps 
with electric or other motors or engines driving same. 
. EcksTEIN and Coates. Watchman's electric tell-tale system or 
apparatus. 


London. Improvements in tele. 


Improvements 


Electrie traction on & road-contact or 


Magneto-electric and dynamo- 


Automatic signalling apparatus for electric 


Electrical accumulators. 


CITY NOTES. 


[Temes 


MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 2884. per oz. (Sept. 6). Consols (2? per cent.) 988 - 983 for money, 
988—991 for account; 24 per cent. 97—97} (Sept. 6). Stocks and 
Shares Continuation Days, Sept. 12 and 26; Ticket Days, Sept. 13 
aud 27; Pay Days, Sept. 14 and 28; Mining Share Carry-over Days, 
Sept. 11 and 25. 


AN AMERICAN COMBINE.—It is now definitely announced in the 
American electrical papers that a combination has been effected between 
the Stanley Electrical Manufacturing Co, of Pittsburg and the Northern 
Electrical Manufacturing Co. of Madison. 


CHLORIDE ELECTRICAL STORAGE SYNDICATE (LTD.)—The annual 
general meeting of this syndicate was held at Clifton Junction on 28th ult., 
the chairman of the company (Мг. F. H. Bowman, D. Se., F. R. S. E.) presiding. 
The directors’ report for the year to June 30, stated that the business of 
the syndicate had continued to increase in a very satisfactory manner, the 
amount of orders received and goods manufactured being considerably 
greater than in any previous year. The capability of production at the 
works had been taxed to the utmost, and a large volume of orders had 
either gone by or been refused owing to inability to execute them within a 
reasonable period. To meet the continually increasing demand considerable 
extension of the works and plant is becoming an imperative necessity, as 


also the provision of additional working capital. Negotiations have been 
entered upon for acquiring additional land adjoining the present works 
The profits for the year, after providing for debenture interest, amounted 
to £8,649. 15s. 5d., which the directors considered satisfactory, when the 
large increase in the cost of raw material and the conditions of production 
which obtained during the year are takea into consideration. Those, 
together with the execution of contracts arranged in 1897 and 1898, previous 
to the advance in prices, had seriously militated against the year's profit 
After writing off from several accounts £4,391. 2s. 1d., there remained a 
balance of £4,258. 13s. 4d., and £7,026. 10s. 5d. brought forward, making 
£11,285. 3s. 9d. The directors proposed to carry forward the balance, out 
of which a dividend may be paid at their discretion. The report and 
accounts were adopted, the retiring director (Mr. J. S. Baker) and the 
auditors re-elected, and votes of thanks to the chairman and directora, and 
to Mr. Grindle (the general manager), the secretary and the staff, 
terminated the proceedinga. 


CLONTARF AND HILL OP HOWTH TRAMROAD CO.—The annual 
meeting was held in Dublin last week. The report stated that the opening 
of the line, which was delayed owing to the difficulty of getting rolling 
stock delivere?, took place on July 26 la't. The tratfic had been satisfac- 
tory, and promised wel] for the future of the undertaking. "Thechairmin 
(Sir F. Brady) said the receipts up to the present (for four weeks and fire 
days) amounted to £1,078, and they carried 95,000 passengera. They hil 
now their full supply of cars delivered, aud hoped to be able to handle any 
traffic that might arise. The Howth line bad to depend chiefly on summer 
traffic, but as the capital of the company was small and the working 
expenses comparatively low, the shareholders might look forward to 
saticfactory dividends out of the summer traffic alone, Under their special 
act the tramroad was the company's property for ever and not for a period 
of years, which made their property more than usually valuable. The 
whole of the share capital of £50,000 and £21,000 out of £25,000 
debentures were issued. £45,000 had been called up on the shares. The 
Great Northern Railway Co. were constructing an electric trainroad round 
the Hill of Howth, which it was expected would be opened for next season's 
traffic. This line would greatly increase the attraction of the district, and 
consequently improve the traffic on their line, which in turn would asus 
the Great Northern Company's line. The report was adopted. 


COMMERCIAL CABLE CO.—A quarterly dividend of 12 per cent. la 
been declared payable on Oct. 1. 


HONG KONG ELECTRIC CO.—The annual meeting was held at Hong 
Kong in July. The chairman (Mr. C. S. Sharp) moved the adoption of 
the report and accounts, which showed steady progress duriug the yea. 
Tbe principal increase had been from the incandescent lighting service, 
the arc lighting remaining almost stationary. Expenses had increased, but 
coals did not show any material advance. The capital of the company 
had been increased to $600,000, in 60,000 shares of $10 each. Of the 
30,000 new shares offered to shareholders 25,836 were taken up, and 
$2 per share had been called up and paid on them. That had providel 
sufficient capital for their present purposes, but it might be necessary to 
provide for further financial requirements later in the year by calling ups 
further amount on the issued share*, and dispusing of the 4,104 shares not 
then taken up. Several additions had been made to the company's plant 
during the year. The profit on working account amvunted to $43,595.63, 
and the balance at credit of profit and loss account was $18,216.56. 1: 
was proposed to appropriate this as follows: Dividend of 7 per cent. 
чү з ($22,812.72), depreciation $24,354.23, and to carry forward 

MARCONIS WIRELESS TELEJRAPH OO. (LTD.)—An extraordinary 
meeting of this company was held on Wednesday to receive the directors 
statement on the present position of the company, and regarding а 
proposed issue of further capital. Major S. Flood Page presided, and said 
the directora had resolved to issue 25,000 shares, and, in acordance with 
the promise given at the meeting in 1898, they were prepared to isus 
25,000 shares pro rata to the shareholders at £3 per share. They bad 
entered into a provisional agreement with an important London financial 
firm who were prepared to guarantee 12,500 of the 25,000 share 
at £3 each, and to take at that price such of the 12,500 shares as were 
not applied for by the shareholders, in consideration of their being paid à 
commission of 53. per share on the 12,500 shares, and in further con- 
sideration of their having a call at £3. 103. each up to March 31, 1901, ou 
such of the remaining 12,500 shares as were not taken up by the sbare 
holders. The directora regarded the proposal as beneficial to the company, 
and the present meeting had been called to discuss it. He pointed out 
that it was not the directors’ estimate of the value of the shares, buta 
bona fide offer from a firm of considerable financial eminence aud very 
great financial strength, and he thought this estimate of the casb value 
of the business was in itself a teatimonial to the company. Many 
inaccurate statements had been made by newspaper correspondents 
as to what the company were going todoin the Navy. They had contracted 
for the fitting up of the apparatus on 28 ships and four land stations. An 
officer in the Navy, who had been experimenting, could not get beyond 
25 miles, but the Admiralty required the company to supply instruments 
to work at a distance of 90 miles. There would soon be other land stations 
which would enable the Admiralty, practically, to talk from Dover to the 
Scilly Islanda (about one-fourth of the coast line), and no doubt they would 
soon wish it extended along the whole coast, and he thought the mercat: 
tile marine would soon have to follow suit. It had been stated that 1t was 
easy to tap the wireleas telegraph, but their previous experience had prov 
that the instrumenta could be so tuned that this would be impossible, 
They were also in treaty with a foreign government for the application 0 
the company's system to its navy. That business, if carried to a succes: 
ful issue, would be very profitable to them. 


MATHER AND PLATT (LTD.)—The ordinary general meeting was beld 
on Friday last. The directors’ report stated that the net profit for the 
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year ended June 30, after allowiog for depreciation and directors' remu- 
neration, was £71 ‚655. Adding £4,525 brought forward there was an 
available total of £76, 178. The preference dividend for the half-year to 
Dec. 31 absorbed £8, 126. Out of the balance (£68,052) the directors 
recommended dividends at the rate of 5 per cent. per annum on the 
preference shares (£8,126), and 7 per cent. on the ordinary shares for the 
year to June 59 (£28,000). £25,000 has been traneferred to reserve and 
£6,925 carried forward. The report and accounts were adopted, and the 
payment of the dividends authorised. The chairman (Mr. W. Mather, M.P.) 
said most engineering firms had been caught by the rise in prices of materials 
during the past year or 18 months. Up to the present the company had 
not to any great extent been able, nor had they been inclined, to make 
demands upon their customers to share the burden of such increase, being 
of opinion that it was unwise to disturb the relations between themselves 
and their old customers in particular unless there was the best ground for 
believing that the rise would be more than temporary. They looked 
forward to the future with confidence, and had consequently acquired an 
additional 50 acres of land eligible for the development of large engineer- 
ing works, being bounded by railways on one side and possessing water 
communication on the other. Seeing the advantages now розғеғзей by 
the youth of the nation in the public elementary schools, and in the 
secondary and high-class technical schools, the directore looked forward to 
the time when the engineering trades of England would command the 
services of quite an army of young men who were not only highly trained 
for the carrying on of a great technical industry, but were men of character, 
devoted to duty, earnestness of purpose, and animated by the noblest 
ambition to make their country greater in the future than it had been in 
the past. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed 10th inst. a special settling day for the further issue of 
£125,000 34 per cent. Mortgage debenture stock of the Metropolitan 
Electric Supply Co. ( Ltd.), and has ordered the rame, as well as the further 
issue of 21,902 £3 fully-paid shares (Nos. 32,099 to 54,000) of Crompton 
d: Со. (Ltd.) to be quoted in the official list. Application has also been 
made to the committee to appoint a special settling day in, and to grant & 
quotation to, the further issue of 50,000 £10 shares of the Eastern Exten- 


sion, Australia and China Telegraph Co. (Ltd.), and to allow the 4 per 
cent. debenture stock of the Western T elegraph ‘Co. ( Ltd.) to be quoted in 
the official list. 


TELEGRAPH MANUFACTURING CO. (LTD.) —The transfer books of the 
preference shares will be closed from 15th to 29th inst. inclusive, for the 
payment of the dividend due Oct. 1. 


ELECTRIC TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


1 | 
! | 


а ЕШЬ Ta EE Е, — ä — — 


. м | Xp) sacrum 
Line. © of 

ended | E or Dec. wooks Amount, — 

1900 £ £ | £ £ 
*Bi ham Tramways. Sept. 1 4,495 + 144 8 36,398 |+ 1,179 
Blackpool Corporation... Aug. 30 1,503 + 445 22 19,185 |* 4,556 
Blackpool and Fleetwood Sept. 1 | 1,519 + 48 9 13,125'- 337 
Bolton Corporation .... F 
Bradford Corporation... Sept. 2 568'+ 129 22 11,041 + 1,920 
Brisbane Trams ......... July 18 | 1,631'+ 250 2; 3,500 + 602 
*Bristol Trams & Carriage Aug. 31 3,455 | - 45 9 32,001 - 637 
Buenos Ayres& Belgrano „ 5 1,899 | 432 5 10,569 - 1,168 
Central London Railway Sept. 1 | 4,499 + 114 5 22,828 s 
City & South London Ry. „ 2 1,528:+ 637 9 13,536 + 4,983 
Cork Elec. Тгатв ......... Aug. 30 | 493 — 26 35 14,195 + 1,172 
Dover Corporation .. .. . Sept. 1 289,- 4 22, 5,254 + 319 
Dublin & Lucan Rly. ... ww, | a d js js 
Dublin United ............ Aug. 31 ' 4,257:+ 679 9 35,124 | 3576 
Dublin Southern Dist... „ 31 1630 + 508 9 10,632 jt 
Glasgow Corporation .. Sept. 1 9,269'+ 67 ... «vs ‘ee 
Hull Corporation ..... ds 1,507 + 709 9 12,088 + 6,795 
Liverpool Corporation. Aug. 25 8,688 + 512 34 259,504 7 29, 107 
Liverpool Overhead Rly. Sept. 3 1,735 - 259 9; 15,695 + 40 
"Sheffield Tramways ...... „ 2 |2562 +1, 033 35 75,778 725902 

* Partly electrical. 


— — — — 


PENOS SOAN . SHARE 1 


` 


PRESENT AMOUNT Last 
Amount, | ‚ OF Drvi- MAME. 
is SHARE. | ремр, 
| | iat ИСИ 
| | TELEGRAPHS. 
496,900 100 4X African Direct Telegraph 4% Mort. Deb. (red.) ...... 
25,000 10 ‘as Amazon Telegraph.............. n P FIR, EE 
£119,700 100 5% Do. 5 per Cent, Debentures дазылын 
£822,720| Btock | 15/0 AXEIO.ATCIORU .. 000000079 5006523000 520654009 овог бердә ва че ee 
£3,088,640 | Stock 30/0 Do. уз. үз. ооа pódese eres e 
£3,088,640 | Stock 27/0 Do. БОШКА E T A E SAAI Д | 
$13,333,300 $100 811 Commercial Cable Capital love aget icum —— a 
41,589,196 | Stock 44, |" Do, 4 per Cent. Debenture 2908 — зә» ге 

16,000 10 6/0 Cuba Submarine Ordinary . 

6,000 10 10/0 | Do. Preference 10 per Cent. — —Á 
12,981 5 2/0 | Direct Spanish Ordinary. . . ... .. . c eee | 

6,000 5 5/0 Do. 10 per Cent, Cumulative Preference ......| 

£30,000 50 47 Do. 4% per Cent. Debentures ............. eee eee | 

60,710 20) 5/0 Direct United States Cable ............ eee eoe seno ж 

£111,000 100 44% | Direct West India Cable а / Reg. Deb. (red.) ..... 
£4,000,000| Stock 65/0 Eastern Ordinary ...... E, SI US 
£1,820,888 | Btock 17/6 ро. 3} per C ent. Preference Stock T dee 
£1,432,268 | Stock Z |+ Do. 4 per Cent. Mort. Deb, Stock (red.) 
250,000 10 AO. | делине ШУБОЮ Fi i „есас vecencuusasecadacadcguaadnteceaccs 
£320,000 | Stock 4% Do. 4 per Cent. Dobenture Stock 
£300,000 100 4% |*Eastern and S. African 4% Mort. Deb., 1909 rape 
£200,000 25 47 Do. 4 per Cent. Mauritius Sab. Deba. (red.) ...| 
180,227 10 4/6 Globe Telegraph and Trust бешене азаре а ас! 
180,042 10 8/0 | Do. 6 per Cent. Preference ...... —— Uus 
150,000 | 10 6/0 | Great Northern of Copenhagen . 
£84,300 100 44% | Halifax & Bermuda Cable 47 Ist Mort. Dab. (rod.) 
17,000 25 r —-AAd e ( бел 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904 .. 
£100,000 100 4% | Pacific & e Tel. 4% Guar. Debs, (red.) айк 

11,839 8 4/0 U ETAT I oo Pd düeat Teo ipacbetko E E ess EA 

3,381 16100 Cert 67 Submarine Cables Trust €— —— 
15,609 10 "ME West African Telegraph ........................ T P 0ч 

£171,100 100 n 5 per Cent. Debentures (red.) . 3 

30,008 24 „ | West Oosak of Attra 3 ыан айнаны лыы 

£150,000 100 Do. 4 per Cent. Debentures ........................ 

88,321 10 1/0 | West India and Panama . —— e 
84,563 10 6/0 | Do. 6 per Cent. Ist Preference ............ ........ 

4,669 10 6/0 Do, 6 per Cent. 2nd Preference 
£80,000 | 100 БУ |* Do. 5 per Cant. Debenturees 
207,930 10 3/0 Western Telegraph (late Brazilian Sı ibmarine) nd 
475,000 100 5%- |" Do; 6 per Cent. Debs. (2nd Series, 1906) ......| 

| 
| TELEPHONES. 

44,000 £5 4/0 | сын Telephone ( fally pali ij uisa —— ences 6 «5000 | 
224,850 10/0 lid. | Consolidated Telephone Con. and Manfz r, А 
172,680 1 217 | Monte Video Telephone S A E T тоок 

86,492 1 1/0 Do. 5 per Cent. Preference .............. 06666986; 
590,000 5 | ME МОМОА тане на еда 

15,000 10 | 6/0 Do. 6perC ent. Cumulative lst Preference ís 

15,000 10 6/0 Do. брег Оеп. Camulative 2nd Preference 
250,000 2/6 | Do, 5 per Cent. Non-Cumulative 3rd Pref, ...| 

2,000,000 | Stock | 317 |* По. Debenture Stock 81 per Cent. (red.) .. 
171,504 Ме ПОМ оао ee MERO NE Peto 

58,000 5 4/6 United River Plate Р ТТ eee (9905208 -— 

16,639 5 2/6 Do, 97 Cumulative Preference.., 

4179,917 | Btock 5% Do. 5 per Cent, Debenture Stock (red. 35 


Previovs Price | Rare rn | Boustness Похи 

Wxxx's Pnicx, Wednesday, Скхт. | Drvipxwp Don. Duro Week 
Ave. 29, Sept. 5. Timor. En,, Serr, 5. 

| 
| 

£ 8. d. Highest | Lowest 

99 103 99 103 | 3 17 8 | January and July. . 99 eee 

са June and December .. e | . 

85 90 85 90 5 11 1 - | РА 

58 81 58 81 6 01l | Fob., May, Aug., Nov. 593 
пој nij | no 111; E13 3 lic 

12 12 124 12 10 11 8 ro л "E 
165 176 165 176 411 5 | Jan., Apr., July, Oct. — en 
101 103 101 108 317 0 "1 E 102] 10. ] 

64 73 64 7h 10 0 0 | February and August ves өөө 
15 16 | 16 16 6 5 0 96 cee - 
4 5 4 5 4 0 | April and October...... - ove 
9 10 Y 10 500 ove | T 
1007 104% 100% 104% 467 January and ‘July pasate se - 

11 114 11 Ill | 6 1 9 Jan., Apr., July, Oct. | Hr. 11 

93 102 9) 102 4 8 0 | Juneand December vii m I 
145 150 146 151 | 412 9 | Jan., Apr., July, Oct. 14) | 145 

97 100 97 100 | 310 2 » „ 100 98 
lit 116 11? 117 3 9 0 | May and November... 115 | ase 

14] lt 14] 154 | 41110 Jan., Apr., July, Oct. 154 | 14i 
110 115 111 116 3 9 0 February and August T өөө 

99 102 9) 102 | 818 6 | February and August ove | ove 
1007 103% 109% 103% 317 8 | May and November.. A өөө 

11 11 11. 114 4 11 10 Jan., Apr., July, Oct. 11} 113 

141] 15 141 151 319 0 * * My. | lif 

81 33 32 81 3813 6 | January and July...... 32 ec 

93 101 93 101 4 9 1 | June and December 160] 

51 55 51 55 4 10 11 May and November ... - | eee 
105 108 103 106 613 2 March and September ove - 
100 103 100 103 | 917 8 | June and December... өөө eee 
7% 84 7] 84 414 1 April and October...... 6 eee 
125 13) 125 130 | 41210 | » jó ey Е 
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As we go to press, the highly successful meeting of the 
British Association at Bradford is being brought to a con- 
clusion, though, indeed, the practical business of reading 
and discussing Papers came to аа end on Wednesday. 
Favoured by delightful weather, the members have had 
abundant opportunity to combine pleasure with business, this 
recreation being greatly assisted by new and decidedly improved 
arrangements for the various excursions. As regards the 
electrical Papers, these appear to have been quite as numerous 
as in previous years, especially in Section A; and on the 
whole they may be considered quite up to the usual standard. 
We shall comment in detail on several of these Papers 
simultaneously with reprinting them in our columns. This 
week we publish a short summary of the electrical pro- 
ceedings, together with reprints in full or in abstract of 
some of the communications. The Paper by Prof. J. Caunpzr 
Bose, of which we commence a reprint, and on which we 
comment in our leading article, is worthy of careful study; 


Prick SixpPENOE Оро" 
Abroad, 8d., or 16 cents, or 80c., or Т0р/. 


and there is a useful Paper descriptive of & new standard 
resistance which is deserving of attention from our scientific 


readers. 
— tlli 


Үғлвз ago, experiments were made in telegraphing across 
rivers and streams without crossing them with wires. Earth 
plates were sunk at considerable distance apart on one side 
of the river, and facing them were similar plates on the other 
side. Some of the lines, when a current flow was made 
to pass between the earth plates on one side, traversed the 
river, and noticeable currents could be obtained by connecting 
the two earth plates on the other side through a sensitive 
instrument. As the telephone is the most sensitive means of 
detecting minute currents, it has been employed as the 
receiver in this method, and vibratory currents have been sent 
at the transmitting end. Sir WILLIAM Paerce’s so-called electro- 
magnetic system of wireless telegraphy consists of extending 
two lengths of wire parallel to one another on each side of а 
channel, earthing these at both ends, and connecting in circuit 
with one а source of vibratory current, and in circuit with the 
other a telephone. On comparison, however, it is seen that 
the two systems really employ identical means (parallel 
lines terminating in earth plates) to the same end, and it is 
probable that the result is due to a combination of conduction 
and induction effects. Whether inductive or conductive, it is 
also apparent that if a sufficiently large proportion of the trans- 
mitted current can be obtained in the receiving circuit, articulate 
speech instead of mere musical (or unmusical) notes might 
be transmitted by this method. The experiments made by 
Sir Wittum Preece and Mr. Gavey (described in a Paper 
read by Sir WinLnM at the British Association, an abstract of 
which is given in another column of this issue) have proved 
that telephonic communication is possible by this means, pro- 
vided the length of the lines or the distance between the two 
earthing points which are on the same side of the channel, 


is sufficiently great. 
—— 


Тніз result adds to the importance of a well-known problem 
in telephony—viz., that of designing a microphone for a 
larger current than that suitable for the instruments now 
in vogue. The employment of larger currents would, in 
ordinary telephony, permit of the reduction of the sectional area 
of the line wires, or, what is perhaps more important, enable 
less sensitive receivers to be employed and so diminish the 
disturbing effect; due to induction from telegraph, lighting 
and power circuits. In wireless telephony, according to the 
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system described, the possible employment of larger currents 
is of still greater moment, since only a certain small fraction 
of the original current reaches the receiving instruments in 


each case, 
[s 


SEVERAL attempts have already been made in the direction 
required, but none appear to have met with sufficient success 
to have led to the adoption of a new class of instrument by 
the large telephone users in various countries. Many carbon 
microphones in multiple have been tried, as also the effect of 
placing the microphonic contacts in vacuo, which is said to 
do away with the sparking that otherwise sets in when a 
certain current has been attained. There appears room for 
experiment with other substances than carbon—say, for 
instance, granules of a non-arcing metal such as zinc. Some 
“ loud-speaking ” telephones are exhibited at the Paris Exhi- 
bition, which probably are based on the principle of using 
large currents; but these are disappointing, as the voice is 
undoubtedly distorted, and in all of them is frequently most 
indistinct. This may be due in a large measure to the mega- 
phone employed for making the receivers speak out, but no 
provision was made at the exhibition for testing the instru- 
ments with shunted receivers, and we were unable to obtain 
any useful particulars of the construction of the microphones. 

Or the proceedings at the Bradford meeeting, outside the 
purely electrical sections, we may note in particular the presi- 
dential address of Sir GxondR S. Rosertson to the Geographi- 
cal Section. An abstract of this address appears on another 
page. Sir Gores took for his theme The British Empire,“ 
and started by emphasising the necessity for patriotism before 
true cosmopolitanism can be attained by the geographer. To 
this teaching no exception can be taken, but when Sir Сковак 
expanded his theory and applied it to submarine cable 
enterprise, he seems to have wandered wide of the 
mark. Referring to the immense importance of the great 
submarine lines of telegraphs in relation to the bringing 
together of the scattered portions of our empire, we are 
pleased to see that an ungrudging meed of praise was bestowed 
upon the great part played in the extension of submarine 
telegraphy by the late Sir Jon Penner, whose untiring and 
unselfish efforts to advance our imperial interests will, we 
predict, be more fully and generously recognised when the 
inside history of our national advance during the latter half 
of the nineteenth century comes to be written. We, however, 
take strong exception to the lessons of the past as depicted 
by Sir GEORGE Rosertson. It is grossly untrue, and far from 
patriotic, to aver that the power of the great telegraph 
corporations enables them to treat public opinion with indiffer- 
ence," or that boldness and foresight in finance are naturally 
less prominent features in the management than contentment 
with a high rate of interest on invested capital.“ And what 
can be said for the statement: If it were a question of the 
added security or the close coupling up of the empire on the 
one hand and a loss of profit (however splendid the dividends 
might still remain) on the other, we know what would be the 
result of the deliberations of the companies.” Sir Grorce 
wished his hearers to believe that the imperial would be sacri- 
ficed to the purely commercial aspect of such a question, but 


in doing so he cast an absolutely unwarranted insult upon the 
men who have engineered the great British submarine cable 
industry. We emphatically deny that these men, or the share- 
holders who have trusted them, have reaped such rewards of 
their boldness and farsightedness, and of their faith in the 
success of their enterprise, in spite of the great disappoint- 
ments of the early days, as would justify such an expression 


of opinion as Bir Gzorce S. Ковевтѕом has chosen to publish. 
— — 


Ir patriotism means, as is generally understood, the placing 
of the interests of your country before all things, the pioneers 
of the telegraph have done their country yeoman service. 
They have made the telegraph cable industry for half s 
century & purely British industry; have placed at the service 
of the State the most perfect system of intercommunication 
the world has ever known: have, in fact, provided the grand 
and glorious British Empire with a telegraph service which 
is the admiration of the whole world, whatever its self- 
constituted critics and those who have a particular axe to 
grind may say to the contrary. It is, in truth, the main 
complaint of foreigners that the service is too patriotic. 
It is surely not to the discredit of those who have accom. 
plished this great work that such results have been secured 
without ruining those who have provided the financial support 
necessary for so vast an undertaking. It is quite untrue, as 
was shown in the statement presented to the shareholders of 
the Eastern Telegraph Company, in July last, by the Marquis 
of TwEEDDALE, to assert that an unusually high rate of 
interest is earned or paid on the capital of the Associated 
Companies, who are obviously the target for Sir СковбЕ 
RonsERTsON's remarks. We commend the speech of the Marquis 
of TwrkppaLE, here referred to, to the attention of Sir 
GEOROE Rosertson and those who think with him, and especi- 
ally so far as it deals with the Indian rates. It is, further, 
demonstrably untrue to say that increased profits have 
invariably followed reduction in cable rates. We have by no 
means exhausted the erroneous statements—to put it mildly— 
to which Sir George has given publicity, and it is time these 
haphazard and misleading statements were laid by the heels. 


Ir is passing strange that it should be necessary, but so it 
seems to be when discussing the future of oversea telegraphs, 
to spread broadcast against the existing owners of these lines 
the most glaring untruths. We can only assume that the 
statements are made for effect." But surely the question 
of the purchase of the telegraphs by the State, the price to 
be paid, and other matters connected with the future position 
of ocean telegraphs can be discussed without calling in 
question the patriotic bona sides of those who have for many 
years ably conducted a difficult enterprise, requiring skill and 
tact of a high order. We, therefore, much regret that a British 
Association meeting should also be made the occasion for s 
most unmerited attack upon many honoured names in science: 
for it must be remembered that not a few of those who have 
shared in the prosperity of these commercial undertakings 
are numbered among the best known members of the 
scientific professions. Sir Gzorce 5. Бовевтѕох owes â 
public [apology to the men who represent the most patriotic 
industry of this country. 
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WirH a rapidity comforting indeed to advocates of electric 
traction the old order changeth and is giving place to the 
new as regards passenger traffic between the City and the 
western suburbs along the line of the Tuppenny Tube." We 
daily note the enormous volume of traffic pouring into and out 
of the stations, and the ample accommodation left unused in 
the disconsolate-looking ‘busses, and are convinced. But 
the figures published last Wednesday in the Financial News 
are not less convincing, for they indicate the falling off in 
omnibus receipts which has taken place. In the week ended 
August 16, for example, the decrease in receipts for the two 
principal omnibus companies, as compared with the corre- 
sponding week last year, amounted to over £4,600. We are 
sorry for the omnibus companies; but the march of civilisa- 
tion is inevitable—and the London omnibus is ло! a civilised 
vehicle. 


Erratum.—In the title of our reprint of Dr. Larmors’ 
Presidental address last week, p. 782, for A Section” read 
** Section A.“ 

British Association Meeting for 1901. —Prof. А. W. Rücker, 
Secretary of the Royal Society, has been nominated President 
of the British Association for next year, when the meeting 
will be held at Glasgow. 

Underground Railway for Buenos Ayres.—A New York con- 
temporary states that a concession has been granted for an 
underground electric line in Buenos Ayres to Carlos Bright, 
an American engineer. 


Cable Interruptions :— Date of Interruption. 
Letekia—Cyprus ..................... ; . June 21, 1899 
Cayenne—Pinhieros .................................. - Oct. 11, 1899 

ier Tarifs Jan. 3, 1900 
Maranam . . . . Feb. 20, 1900 
Pard—Maran am . ⁊ . Маг, 2, 1900 
Мб1е-86. Nicolas— Cap Haitien... .................... Mar. 7, 1900 


The Society of Model Engineers. А monthly meeting of 
the Liverpool branch of the Society of Model Engineers was 
held at the Balfour Institute on September 5th, when a 
collection of models and also а large number of detail dra w- 
ings of model locomotives were on view. The next meeting 
of the Society will be held in the recreation room at the 
Balfour Institute, Smithdown- road, Liverpool, on Wednesday, 
October 8rd, at 7:45 p. m. 


The Galveston Disaster. A notice issued by the Berne 
Bureau intimates that, owing to the terrible hurrioane which 
has visited Galveston (Texas) and district, messages over 
the Mexican Telegraph Co. 's lines are subject to delay, and the 
traffic to Mexico and beyond will go by the land lines of the 
Mexican Government. The cables of the Mexican Telegraph 
Co. are worked in conjunction with those of the Central and 
South American Telegraph Co. 


Telephone Time Service. —A new arrangement has been 
inaugurated in connection with the Berlin telephone service, 
by means of which a subscriber can obtain a time signal 
every morning at nine o'clock. Subscribers wishing to 
receive the benefits of this system must pay an extra sub- 
scription of 10s. per annum, and must see that their telephone 
is not in use at about the time the signal is expected. The 
signal is given to all subscribers precisely at nine o'clock by 
their bells ringing, and continuing to do so for about one 
minute. 


Proposed Tramway Subways at Chicago.—Plans have been 
drawn up for a system of tramway subways underneath some 
of the principal streets in Chicago. The cost of the construc- 
tion is estimated at approximately £400,000 per mile. It is 
proposed that the subways should be built by the city, and 
that arrangements should be made for the tramway companies 
to run their cars through them rather than on the roadway 
overhead. Provision is to be made in the subways for 
water and gas pipes and all kinds of underground wires, con- 


ductors, ёс. The arrangement of the subways is in the form 
of six loops, so constructed that passengers can easily transfer 
from one loop to another at definite points. The cars would 
circle continuously in these loops. The estimated depth of 
the subway, viz., from the road level to the drain pipe beneath 
the subway, is 32 ft., and electric pumping plant would be 
erected for draining the subways into the Chicago River. 


Tramway Exhibition Humour.—The following story of an 
incident which took place at the recent International Tram- 
ways and Light Railways Exhibition, in London, is told by 
an American contemporary :— 


Mr. Harold P. Brown, of New York, gave away as a souvenir a little 
leather purse, and enclosed therein was what looked like a $1,000 bank 
bond, but on examination turned out to be an advertisement for plastic 
bonds. The chairman of the —— City Council visited Mr. Brown’s 
exhibit, and was much interested in the explanation of the bonding 
process. He had an armful of catalogues and pamphlets that he had 
previously collected, and Mr. Brown, noticing this, remarked that he would 
give him a little remembrance that he would be likely to retain when the 
mass of printed matter had been mislaid, and thereupon presented him 
with a purse, which was accepted with many thanks ; but when it was 
opened and the folded bond inside came in view great was the chairman's 
indignation. “ You have fallen very low in my estimation, sir,” he 
exclaimed. ‘ You cannot influence my vote by giving me a purse of money, 
sir; such proceedings may prevail in your land, sir, but not here, sir. I 
will have nothing more to do with you, sir." And with that he started 
away. Mr. Brown, however, after considerable talk, convinced him that 
the gift was not a bribe, and that the enclosed bond was not negotiable, 
and the chairman departed with the purse and his bond, with the laugh 
against him. 


Electromotive Force of a Moving Charge.—In a note on 
M. Cremieu's experiment, read by Prof. G. F. FitzGerald, 
F.R.S., before Section A of the British Association at Brad- 
ford, it was stated that M. Cremieu has shown that, if his 
experimental methods can bear criticism as well as they seem 
to do, there is no induced electromotive force on a coil of 
wire surrounding a rotating disc when the strength of an 
electric charge on the disc is changing. He has deduced 
from this the conclusion that there is no magnetic induction 
through the disc due to the moving charge, such as Rowland's 
experiments showed. Prof. FitzGerald’s noté was intended 
to point out that too little is known of the theory of the 
ethereal effects of a charge of electricity force to move by 
mechanical actions for us to be quite sure that both 
M. Cremieu’s and Rowland's observations may not be true, i.e., 
that it is possible that a charge of electricity, while it is being 
accelerated by moving matter, may produce such an action 
on the surrounding ether as to neutralise the electric force 
that would otherwise be produced by the changing magnetic 
induction due to the moving charge. 


University College, London.—In conjunction with the Tech- 
nical Education Board of the London County Council, classes 
have been arranged by Prof. J. A. Fleming, M. A., D. Sc., F.R.S., 
to be held during the ensuing winter in the Pender Electrical 
Laboratories, University College, Gower-street, W.C, These 
classes are intended for students practically engaged in the 
electrical trades or allied industries during the daytime, 
and not for the ordinary student who can attend day 
classes. (i.) A course of ten lectures, followed by labora- 
tory practice in advanced electrical measurements, by 
Prof. J. A. Fleming. These lectures will comprise a theo- 
retical and practical treatment of advanced methods in electro- 
technical measurements, of the character required in electrical 
works and factories, in connection with electric lighting and 
electric power transmission. The treatment of the subject 
will be adapted for those who have already made some progress 
in practical electrical knowledge, but not for those who are 
entirely ignorant of electrical theory. The lectures will be 
given from 7:15 p.m. to 8:15 p.m. on Wednesdays from 
Oct. 17 to Dec. 19, 1900, inclusive. Each lecture will be 
followed by 13 hours’ practical work in the laboratory. (ii.) 
A course of lectures on the Electric Motor and its Application 
in Electric Traction, by Prof. C. A. Carus Wilson, M.A. 
This course will comprise ten lectures given on successive 
Wednesdays from Jan. 28 to March 20, 1901, inclusive. The 
lecture hour will be from 7:80 p.m. to 8:30 p.m. Each lecture 
wil be followed by an experimental demonstration or by a 
class for the practical working of numerical examples in 
connection with the subject. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Агвк.] 

Lightning Photographs.—It is well known that when a flash 
oflightning is photographed by a camera kept in a constant 
state of motion the photograph usually shows the flash 
broadened out or made multiple. Three different explanations 
of this effect are conceivable. The motion of the camera, held 
in the hand or against the chest of the observer, may render 
the image of the flash diffuse owing to the discharge not being 
instantaneous. That is, however, not likely. A more probable 
explanation is that a large number of successive discharges take 
place along the same path, and this would in effect lengthen 
the time of the discharge. Lastly, we know from Toepler’s 
researches on globe lightning that the conducting path created 
by a lightning flash may be carried forward and distorted by 
the wind. С. Forch has examined some photographs in the 
light of these various hypotheses. The photographs were 
taken at dusk, and show the outlines of houses as well as the 
flashes. One of the photographs show the path of the flash 
broadened, and the outlines of the buildings broadened in the 
game direction and to the same amount. This would testify 
to the permanence of the path, as well as the finite duration 
of the flash. The other photographs are not so conclusive. 
It appears certain, however, that distortion by wind plays no 
part in the phenomena. 

[C. Forcu, Physikal. Zeitschrift, Sept. 1, 1900.] 


Non-Permanence of Wetyht.—The whole system of modern 
cherhistry is based upon the axiom of the indestructibility of 
matter, and that indestructibility is proved by the permanence 
of the weight of a given substance through all the physical or 
chemical changes it is made to undergo. Any experiments, 
therefore, which shake our belief in that primary property of 
matter must have a far-reaching effect. Landolt's classical 
researches in 1898 (for which see the Zeitschrift für 
Physikalische Chemie of that year) embodied the first 
work done with all the modern instruments of precision. 
Certain minute changes of weight were then placed in 
evidence, and these have since been confirmed. A. 
Heydweiller has endeavoured to trace some connection 
between the change of weight and the changes in other 
physical properties, such as magnetic permeability, electrolytic 
dissociation, and material or optical density. He has failed to 
trace any such connection, though he has distinctly estab. 
lished a diminution of weight of about 1 part in 50 million 
in a number of reactions, such as the mixture of copper 
sulphate with water, where a loss of weight of 1 milligramme 
was observed. Researches such as these take place in the 
extreme borderland of science, but the logical outcome of the 
results would be nothing less than the destruction of matter. 

[A. HzvpwEILLER, PAysikal. Zeitschrift, August 25, 1900.] 


Hall feet in Gases.—According to the modern ionic theory, 
the Hall effect may be calculated from the difference between 
the positive and negative ionic velocities, and such a calcula- 
tion, carried out in the case of electrolytes, indicates that no 
appreciable effect can be expected in them. In gases the 
electromagnetic transverse and longitudinal effects are very 
appreciable, but no quantitative results can be as yet obtained 
owing to the many complications which arise. One case of 
gaseous corduction, that of flame gases, is, however, suffi- 
ciently simple and well known to yield results of theoretical 
importance. In flame gases the transport of electricity is 
carried out by electrolytically dissociated ions, whose velocity 
is about a million times greater than in electrolytes, and 
shows а considerable difference in the positive and negative 
ions. E. Marx has therefore studied this case experimentally 
and has succeeded in finding a Hall effect which is distinctly 
appreciable, though necessarily small. He used a flat Bunsen 
flame, into which a fine spray of the solution of tome alkaline 
salt was blown. He found that as the atomic weight of the 
metallic base of the salt increased, so did the velocity of the 
ions, and the cæsium ions had therefore the greatest velocity. 
The Hall effect in electrolytes will probably remain too small 


for measurement, 
(E. Marx, Ann, der Physik, No. 8, 1900.] 


Production of Röntgen liays.— When a spark-gap is intro- 
duced in a Röntgen- ray circuit, the maximum gaseous pressure 
at which X-rays can be produced is increased. According to 
A. Winkelmann, the maximum pressure attainable depends 
upon the length and position of the spark-gap, the nature of 
the gas, and the dimensions of the tube. At the highest 
pressures, Röntgen rays are only seen when the spark-gap 
lies between the cathode and the induction coil. As the pres. 
sure decreases, rays begin to appear also when the spark-gap 
is next the anode; but they are feebler than in the other 
arrangement. At low pressures the influence of the position 
of the spark-gap becomes less pronounced, and finally dis- 
appears. Hydrogen yields Róntgen rays at greater pressures 
than airor carbonic acid. The latter allows the least pressure, 
but its difference from air in this respect is not great. The 
admissible pressure may be considerably increased by making 
the tube narrow. Thus in a tube only 5mm. in diameter 
it was found possible to increase the pressure of the air con- 
tained in it to 10mm. of mercury, and yet obtain effective 
X-rays. But a further narrowing has the contrary effect, and 
in hydrogen the maximum pressure of 30mm. is already 
reached in a tube 1cm. in diameter. 

[A. WINKELMANN, Ann. der Physik, No. 8, 1900 


Magnetic Behaviour of Liquid Crystals, —When O. Lehmann 
announced his discovery of liquid crystals, 10 years ago, he 
was greeted with a chorus of doubt and disapproval, but he 
has since succeeded in proving that all the characteristics of 
crystallisation which his liquid crystals do not possess cannot 
logically be made part of the definition of a crystal. The 
only general characteristics of crystals are that they are not 
isotropic, and that they possess a molecular directive force 
which governs their shape and the distribution of accretions. 
The directive force is preserved by means of the surface 
tension, and crystals may therefore be liquid or solid, but 
they cannot be gaseous. Liquid crystals may be produced by 
depositing solid crystals from a mother liquor on the cover 
glass of a microscope and gently heating the latter until the 
fusing point is exceeded. Their optical properties can then 
be conveniently studied. Their double refraction and dichroism 
indicate a difference in the dielectric constant and the electric 
conductivity respectively in different directions, but these 
differences cannot be placed in evidence owing to the electro- 
static rotations which free crystals immersed in a liquid 
undergo in an electrostatic field. In a magnetic field, how- 
ever, the crystals show a distinct tendency to place their 
axes of symmetry normal to the lines of force. The author 
expects to obtain valuable results by applying this discovery 
to living cells. 

[O. Leamann, Ann. der Physik, No. 8, 1900] 


Cold Light.—The most economical light ia that whose 
spectrum is confined to the visible rays, and which does not 
involve the simultaneous emission of either infra-red or ultre 
violet rays. Electric light marks in this respect a distinet 
advance on the older methods of lighting, and electric lumi- 
nescence decidedly so. But no form of light hitherto produced 
ода that of the glow worm in efficiency. The light 
of luminous organisms only contains an infinitesimal 
amount of heat. R. Dubois has been exhibiting some 
* photo-bacterial" products at the Paris Exhibition, and 
he now gives some particulars of the liquid medium 
which best suits their development. The liquid exhi 
bited at the Palais de l'Optique consists of water con- 
taining sea salt, glycerine or mannite, and either peptone or 
asparagine, with an addition of some phosphorated compound 
like nucleine, phosphorated lecythine, or potassium phosphate, 
The author gives no information concerning the species of 
bacteria used. He says that the permanence of the light 
varies with the purity of the ingredients and the ventilation 
and agitation of the liquid. It may last six months. A room 
may be lighted up with a luminosity like that of the full 
moon. It may be that these photo-bacteria will acquire the 
industria] importance of the yeast fungus, but that will 
probably be eclipsed by some purely physical method of 
generating cold light. 

[R. DuBors, Comptes Rendus, August 27, 1900.] 
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THE NEW ELECTRICITY WORKS OF THE GLASGOW CORPORATION. 


Yesterday the two new electricity works of the Glasgow 
Corporation were opened with all the pomp and ceremony of 
‘a civic function. A large company assembled at the municipal 
buildings at 11 o'elock and then drove to the Port Dundas 
station, which was declared open by the Lord Provost 
«Mr. Samuel Chisholm), a gold key being presented him by 
the contractors. After an inspection of these works a similar 
ceremony took place at the South Side works, Bailie McLay 
being this time the wielder of the golden key. The programme 
also included a luncheon in the banqueting hall of the 
municipal building, a number of congratulatory speeches, and 
а presentation made to Bailie Willcox, Convener of the 
Works committee, by the cable contractors, the British 
insulated Wire Co. and the Callender Co. 
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The Corporation had prepared а brochure for the occasion, 
describing the undertaking from its earliest days. As far back 
as 1882, in a Corporation gas bill, it was proposed to take 
statutory powers to supply electricity; but the clauses were 
struck out before the bill came before any of the Parliamentary 
committees for consideration. Three years or so before this, 
however, the first practical attempts towards a public supply 
were made almost simultaneously by the British Electric Co., 
at the St. Enoch’s Station of the Glasgow and South Western 
Railway, where they laid down Gramme dynamos to light the 
station, and by Messrs. Crompton & Co., at the Queen-street 
station of the North British Railway, for a similar purpose. 
The stations were lighted at a fixed rate, but the expecta- 
tion that a general supply business would grow up was not 

, and the respective railway companies finally took 
over the plant for their own use entirely. In connection with 


St. Enoch's Station, it is an interesting fact that after various 
lots of new plant and different arrangements, the directors of 
the company have just entered into an arrangement with the 
Corporation whereby they take the whole of their electrical 
energy from the Corporation mains. 

The next attempt at a public supply was made by 
Messrs. Muir and Mavor (the pioneers of the firm which 
is now known as Mavor and Coulson), who laid down а 
plant to supply the General Post Office in George-square, 
The plant was first put down on the site where the 
municipal buildings now stand, was then removed to the 
basement of the post office, and later, in 1884, permanent 
plant was put down in Miller-street, and the current was 
carried by overhead cables across the intervening buildings. 
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This was the first post office in the United Kingdom to be 
lighted by eleotricty. | | 
The supply from the Miller-street station was on the low- 
tension continuous-current at 100- volts, but at John-street, for 
public supply purposes, it was decided to lay down high-tension 
plant, so a Ferranti alternating-current plant was erected, 
generating and distributing at 2,400 volts, and transforming 
down to 100 volts on the consumer’s own premises, the supply 
being conveyed by overhead wires, The company in 1890 
applied for a provisional order to supply Glasgow generally, 
‘but the Corporation having awakened to the fact that electricity 
promised to be a rival to their gas supply, also applied for a 
provisional order, and in view of this the company withdrew 
their application in favour of the Corporation. The Corpora- 
tion’s order was granted, and subsequently the Corporation 
agreed to purchase the company’s undertaking for £15,000. 


. 
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The capacity of the plant at the time was 297kw., and the 
number of consumers 87. A very interesting feature of this 
early installation is the fact that it was the first time that 
energy was charged on the maximum demand system. The 
system as used by Messrs. Muir, Mavor and Coulson differed 
from the Wright system, there being a fixed charge for the 
current with a scale of discounts increasing according as the 
consumption was equivalent to 801, 501, 1,001, or 1,501 hours 
per annum of the calculated maximum demand. 

It was on March 1, 1892, that the Corporation took 
over the company’s business. As the Board of Trade had only 
sanctioned the overhead system of high-tension supply until 
August, 1893, it was necessary to push on with the re-modelling 
of the system as quickly as possible, On the advice of Lord 
Kelvin, Prof. A. B. W. Kennedy was appointed consulting 
engineer to prepare the scheme for the general supply. The 
Corporation purchased ground at 75, Waterloo-street for the 
sum of £8,000, and the erection of the present Waterloo-street 
electricity station was commenced in the spring of 1892. The 
low-tension three-wire continuous-current system was adopted 
at the then Board of Trade limit of 200volts. Already, on 
Feb. 25, 1898, Lord Provost Bell was able to inaugurate 
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followed on Ж ө same lines as the engines, the original plant 
consisting of five marine type boilers of 800 н.р. each, another 
similar one being added in 1894, two 700 m.r. Babcock and 
Wilcox in 1895, and another of the same size in 1896. 


Table showing Development of Electrical Supply in Glasgow. 


5 ! — 

Бш Total | Total Maxi Nur 5 З 
8 max. | capa- mur Quantity | Quantity | ber of Re 2,5, 
„ supply city of load sold. generated. con- e e 
E деш’. plant. Ў sum'rs 8 

P. | | | 25 

kw. | kw. kw. B. T. units. B. T. unite. ^£ s. d. 

1895 790 800 570 287,712 408,529 | 108 7,784 5 4| 71 
1894| 1,684 | 1,250 | 894 | 702,248 | 854,766 378 18,015 19 2 102 
1895 2, 1,700 | 1,140 | 901,287 1,022,720 | 586 21,196 11 4| 103 
1896 2,638 | 1,700 1,440 1,090,959 11,279,687 | 855 95,862 8 6| 112 
1897 3,366 2, 150 | 1,776 1,497,842 1,729,485 1,090 30,474 16 1| 112 
1898 4,800 2,150 2,232 2,114,056 2,619,019 ` 1,437 36,360 14 10| 119 
1899 6,114 2,600 3,096 2,824,350 3,401,731 1,858 44,141 4 7 227 
1900 7,732 | 6,402 | 4,258 4,250,669 5,226,818 | 2,852 59,762 2 0 265 


A glance at the table reproduced above, from the brochure 
mentioned, will show at once the very rapid growth of the 
undertaking, and it will be noticed that with the exception of 


GENERAL VIEW OF ENGINE Room In Port DUNDAS STATION, 


the street lighting, and the supply was switched on to the 
consumers’ mains on April 22 following. At this time the 
plant for the low-tension supply consisted of seven Willans 
units of a gross total of 1,400 н.р. to 1,500 m.r., with two 
Brush ато lighters, driven by two Easton, Anderson, and 
Goolden engines for the street lamps. The latter at first 
consisted of 77 Brush arc lamps, being afterwards 
increased to 112. The mains laid down at first were entirely 
on the Kennedy bare copper system. So great was the 
demand for current that extensions were required the follow- 
ing year, and two 225kw. Willans-Biemens sets were laid 
down. In order to make room for these plants the arc 
lighters were removed to the then disused John-street station, 
which station we may here note was, after various changes, 
finally closed some two or three years ago, and is now used 
as a store and workshop. In 1895, and again in 1896, it was 
found necessary to increase the capacity of the station, and in 
each of these years two 225kw. plants were added, after which 


there was no room for more. The increase of the boiler plant 


the first year not only was the maximum demand well in 
excess of the capacity of the plant, but the actual maximum 
load had in 1896 approached very closely the total capacity of 
the plant. To meet, therefore, the increased demand for the 
following year, and to cope with the peak, two large Tudor 
batteries were put down, each of 2,000 ampere-hours capacity 
and capable of being discharged in an hour if necessary, one 
being placed about a mile to the east of the central station, 
and the other about a mile to the west. 

When, in 1896, the electricity department was removed 
from the control of the Gas committee and placed under the 
care of a separate committee, the total inadequacy of the 
existing station to supply the needs of a city like Glasgow was 
realised. In 1896 therefore, the Corporation purchased ground 
at Port Dundas, an area containing 21,026 sq. yds., and 
bounded on the north by the Forth and Clyde Canal. At the 
same time ground with an area of 8,926 sq. yd. was 
purchased in Pollokshaws-road, and bounded at the rear by the 
Glasgow, Barrhead and Kilmarnock joint railway. | 
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A trouble arose about this time with regard to the supply of 
power to the tramway department for running their cars. One 
cause of the friction was doubtless due to the electricity 
department itself, as a very animated internal discussion 
arose with regard to the system to be adopted in the new 
stations, a strong party advocating a high-tension alternating 
system. Had such a system been adopted it would, of course, 
not have been suitable for tramway purposes, and the 
Tramway committee contended that if the Electricity com- 
mittee would have to put down special plant for tramway 
purposes, the Tramway committee could do it themselves 
equally well. However, the matter was compromised by an 
arrangement that for the experimental line the tramway 
department should lay down its own power plant ; and so was 
inserted the thin end of the wedge which ultimately resulted 
in two distinct electricity departments being worked under the 
same Corporation. Just at this time, also, Mr. William Arnot, 
who had been resident engineer since the opening of the 
Waterloo-street works, resigned to take up a consulting 
practice, and the committee appointed a successor to him 
in the person of Mr. W. A. Chamen, who was engaged to act 
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Owing to disputes in the building trade and other causes, it 
was quite impossible to get the permanent building completed 
in time, so it was decided to put down the plant on permanent 
foundations and erect a temporary wooden shed over it, an 
part of this plant was put into use in December, 1898. 

While the station was being proceeded with, sight was not 
lost of the state of the distributing system. At the time Mr. Arnot 
resigned, the system was half the original three-wire system 
with 100 volts on either side of the middle, and half a two- 
wire system using the outer to supply lamps at 200 volts; 
this, of course, being done with the idea of introducing a 
three-wire 400-volt system. However, Mr. Chamen advised 
his committee to increase the pressure across the outer of the 
three-wire network to 500 volts instead of 400 volts. The diffi- 
culties in making this change from 100 volts and 200 volts 
consumers’ pressure to 250 volts were not slight. 

In August, 1899, the undertaking of the Kelvinside Elec- 
tricity Co., which had previously been running with only 
moderate success, was purchased by the Corporation. 
Although this company’s mains were laid for a three-wire 
system, the supply was only on a two-wire 100-volt system. 
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BOILER HOUSE IN PORT DUNDAS STATION, 


both as consulting and resident engineer. Mr. Chamen 
entered upon his duties on January 28, 1898, and immediately 
set about formulating his scheme for the new works, which 
were to embrace the whole of the city, and under his direction 
the Port Dundas station was planned and the erection was 
immediately pushed forward. 

As will be noticed from the table already referred to, the 
winter of 1897-98 was a very serious time, principally owing 
io an extended period of fog which occurred in December 
and caused a demand beyond the capacity of the whole of the 
plant, including the accumulator sub-stations. It was obvious 
to the engineer, ав the demand continued to increase by leaps and 
bounds, that it would be impossible to wait for the delivery of 
plant and the completion of the station in the ordinary course, 
and that therefore something had to be done to meet the load 
of the winter 1898-99. Advertisements were therefore issued 
for such plant as manufacturers might be able to deliver 
quickly, and as a result the first instalment of plant described 
further on in this article was purchased for immediate delivery. 


During the past spring and summer it has been gradually 
changed over to the 250-volt supply, and at the present time 
it is entirely supplied from Port Dundas, the Kelvinside works 


having been shut down to facilitate putting down new plant 


for the coming winter. | 

At present the Port Dundas works are supplying current 
from Bridgeton Cross on the east to Whittinghame Drux, 
Kelvinside, on the west; and from Springburn Park on the 
north to Eglinton Toll on the south. The supply at Eglinton 
Toll, however, is only of a temporary nature, it being used to 
furnish power to the overhead electric crane now in use for 
erecting plant at the Pollokshaws electric station. These 
latter works when completed, probably during the coming 
month, will meet all requirements on the south side of the 
river, and will also help to supply certain streets on the north 
side by feeders laid across Glasgow bridge, and also Bridgeton 
through a feeder laid across the new bridge. We will next 
proceed to descriptions of the new stations in greater detail. 

(To be continued.) 
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THE PARIS EXHIBITION.—VI.* 


(BY OUR SPECIAL CORRESPONDENT.) 


Another combined continuous-current and three-phase set 
for the light and power supply within the exhibition is the 
one exhibited by the Lahmeyer Company in conjunction with 
the Augsburg-Nuremberg Company, and shown in Fig. 30. 
The two dynamos are placed on either side of the engine, 
which is compound, with 865mm. and1,360mm. cylinders and 
1,100mm. stroke, and runs at 94 revs. per min. The three- 
phase machine is of the flywheel type, the magnet wheel 
having a diameter of 5,800mm., and weighing about 54 tons. 
Figs. 80 and 81 show the general design of the machine. It 
is seen that the armature, which is stationary, is held in a 
well-designed casting, supported by cast-iron arms. The out- 
side diameter of the armature casting is 6,920mm. (22ft. 8in.), 
and the whole machine weighs 115 tons. The frequency 
being 50 ew per sec., there are 64 poles bolted on to the fly 
wheel. These are wound with flat copper strip, placed on 
edge, and insulated with “© presspahn.” Exciting current is 
furnished by a small continuous-current machine carried on 
& bracket fixed to the outside bearing of the alternator, its 


2 we ) Ld S * 1 е EC. І Р 

жа 5 Ур ek Е di 

, a Е: Lis F KA 7 MY > of 

a t 11) 5 И ko. M 
ITEM 2 ines, E 
НОТ M E T 
B. - B ' . PS А 

B ; , тп“ "C 6 

уз i ЖУ | 7 

E — а 


#` 
D * ^ 
_ 


The continuous-current machine has a capacity of 850kw. 
(400 on overload) at 550 volts. Аз will be seen in Fig. 82, 
its most noticeable feature is the width of the armature com- 
pared with that of the pole-pieces. Тһе armature is drum- 
wound with rectangular copper bars, and its diameter is 
2,400mm. Each winding is bent from a single bar, so as to 
have as few joints as possible. The armature core is slotted 
to receive the windings, and lined with mica and “ presspshn," : 
and brass segments (which are screwed on and are easily 
removable) hold the bars in place against the action of centri- 
fugal force. As seen in Fig. 82, there are 12 pole-pieces 
radiating inwards from the main casting. These poles are of 
steel. The armature weighs 12 tons, and the whole dynamo 
25 tons. | 

The fourth generating unii for the exhibition supply is the 
Borsig-—Siemens & Halske set shown in Figs. 83 and 84. The 
triple-expansion engine is a vertical two-crank one, with two 
low-pressure cylinders, the cranks being set at 180deg. Its 
main dimensions are: H.P. cylinder 760mm., intermediate 


Fic. Z0.—VERTICAL COMPOUND NUREMBERG Enuing, Driving LAHMEYER lj000kw. THREE-PHASE, AND 350gW. CONTINUOUS-CURRENT DYNAMOS. 


armature being overhung. In order to be suitable for 
500 volts pressure, the armature windings of the three-phase 
machine are insulated with great care, being laid in closed 
micanite tubes. 

A peculiar method of connection is employed for the 
measuring instruments. Part of the winding of each phase 
of the alternator armature is not connected up to the 
remainder, but is connected instead to the primary of a trans- 
former, whose secondary isin series with the main part of the 
armature winding, and thus takes the place of the disconnected 
coils. The voltmeter, however, is connected between the ter- 
minals of this smaller section of the winding, and the ammeter 
is in series with these coils in the primary circuit of the trans- 
former. No high pressure fuses or cut-outs are employed on 
this switchboard, the makers trusting to the self-induction of 
the dynamo and the cut-outs on the exhibition distributing 
switchboard to prevent damage by short-circuit. 


- ——— 


* Previous articles appeared in The Electrician of July 20 and 27, August 
3, 24, and 31. 


cylinder 1,180mm., L.P. cylinders both 1,9840mm., stroke 
1,200mm., speed 90 revs. per min., and output about 
2,500 н.р. when running condensing and with steam at 
14 atmospheres pressure. The crank-shaft is in two parts, 
and at one end of it is a crank disc driving two coupled 
single-acting air pumps under the floor, for the jet condenser. - 
At the other end of the crank-shaft is the dynamo, whose 
armature is supported by two large bearings (with ring 
lubrication), which can be moved along their bed-plates. 
The exciter is also coupled to the crank-shaft, and is placed 
beyond the outside bearing of the alternator. 

The bedplate of the engine is in two parts, joined together 
by flanges and bolts ; and, between the two main bearings on 
each portion, the casting is made slightly concave to catch 
waste oil. Two small rotary pumps, driven through spiral 
springs of steel wire from the crank shaft, convey the oil to a 
filter, whence it is again distributed. Between the bedplate 
and the larger dynamo bearing, a 41-ton flywheel is hung on 
the crank-shaft, and its rim is toothed for barring, which is 
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done by a motor. The two massive standards holding the | pistons of the other cylinders Buckley rings of the newest 
slide bars are bolted to the bedplate both internally and exter- | design. The pistons themselves are of steel. * 
nally, and are stiffened by the two forged steel pillars seen in Double-seated valves, constructed according to a reoent 
front in Fig. 88. On these standards are placed the two lew- patent of Collmann's, Fig. 35, are employed for all the 
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Fic. 51.—Part ELEVATIONS AND Part SECTION OF LAHMEYER 1,000KW. THREE-PHasE DYNAMO. 


pressure cylinders, which are securely bolted together. Each | cylinders. They are fitted on extensions of the cylinder 
of these cylinders is jacketed with low-pressure steam, and the | castings at the side of the L.P. cylinders and on the hinder 
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Fic. 32.— ELEVATION AND SECTION OF LAHMBYER 350Kw. 550 Уот CONTINUOUS CURRENT DYNAMO. 


side of the other cylinders. To actuate the valves a horizontal 
shaft, supported in six bracket bearings behind the L.P. 
cylinders, is driven by bevel gearing from the crank shaft 


intermediate and high-pressure cylinders with steam at the 
intermediate and high pressures respectively. The high- 
pressure piston has Ramsbottom cast-iron rings, and the 
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through the intermediary of an inclined spindle on which also 
the governor is fixed. The admission and exhaust valves of 
all four cylinders are moved by trip gear driven by eccentrics 
on the above-mentioned horizontal shaft. The governor acts 
on the trip gear of the admission valve of the H.P. cylinder 
in more or less the usual manner, and the other valves can 
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of the engine can be adjusted while the engine is running by 
means of a supplementary spring in the governor, controlled 
by а hand-wheel. 

The rotating masses of the conneoting rods, &c., are 
balanced by counterweighis bolted on to the crank shaft. 
Marine types of connecting rods and crossheads are employed, 


Fio. 35,—VALVE 6i 
Bonsid ENGISE. 
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Fic. 34, —SEcri0NAL ELEVATION OF Bonsia-SIEMENS 2,000kw. SET. 


and the piston rods for the pair of cylinders on each side of 
the machine are in one piece. Oil is led under pressure to 
all the stuffing boxes, and for the remaining parts of the 
engine, oil is pumped up from below to a reservoir on the 


be adjusted by hand. One eccentric suffices for each 
admission valve and the corresponding exhaust valve, on the 
H.P. and intermediate cylinders ; while each of the valves of 
the L.P. cylinder is driven by its own eccentric. The speed 
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top of the engine, from which it flows down by gravity 
through a complete system of pipes controlled by cocks at 
the upper platform. At the exhibition, the engine is supplied 
with steam at 9:5 atmospheres pressure instead of 14, and 
runs at a speed of 831 revs. instead of 90 revs. per min. 

The Siemens and Halske three-phase machine is designed 


to generate 2,000kw. on a non-inductive load at 2,000 volts 
to 2,200 volts and 50 ~ per sec. As the engine only 
develops 2,000 н.р. instead of 2,500 н.р. when running under 


AND Haske 2,000kw. TuHREE-PHASE DyNAxO. 


the above conditions, the dynamo is able to supply 2,000 kilo- 
volt-amperes at a power factor of 0:7. The revolving field- 
magnet consists of a two-part cast-iron wheel, on which are 
72 poles of elliptical section. The latter are laminated, the 
discs being held by a steel prism of square section and three 
bolts. The prism is threaded to take the bolts which hold the 
poles to the rim of the wheel. To take up the tangential 
stresses there is a rectangular projection from the botttom of 
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Fig, 30,—D xTAILS OF MAGNETS AND ARMATURE OF SIEMENS THREE-PHASE 
DYNAMO, 


the pole which fits into a groove in the rim of the wheel. 
Each pole has 40 turns of copper strip, 4mm. x 28mm. cross- 
section, wound on edge. At the two ends, this strip is wound 
on hollow bronze castings, which allow the air to pass through 
in a radial direction when the magnet is revolving. To assist 
ventilation still further a slot is cut in the middle of the pole 
itself. These details are seen in Fig. 86. The winding alone 
weighs 5 tons, and its resistance hot is about 1 ohm. A 


pressure of 210 volts is employed for the excitation, the mean 
energy required being 28kw., and the maximum 42:5kw. The 
exciter is a series machine generating 45kw. at 210 volts 
when running at the speed of the engine. 

The armature of the alternator is supported between two 
annular castings, which are perfectly symmetrical to allow 
of the armature being turned for repairs. These castings are 
lightened by 16 holes, or each may be considered as two rings 
held togeher by 16 radial arms. Each is in four parts, bolted 
together. The armature соге is made up of sheets 0'5mm. 
thick. The whole armature frame rests on two pairs of rollers 
beneath the floor, the height of each of which can be adjusted. 
Thus the whole frame can be lifted by raising both pairs of 
rollers, or by raising one and lowering the other it can 
be shifted sideways. Moreover, the armature can be revolved 
by turning the rollers. The armature casting is further 
gecured by two floor-plates, which must, of course, be removed 
to turn the armature. Thero are 648 slots in the armature 
core, 18mm. wide and 55mm. deep, and the copper bar 


Fic. 37.—3,000kw. 3-PHAsR Dynamo EXHIBITED BY THE ALLGEMEINE 
ELEKTRICITATS GESELLSCHAFT, 


windings have a section of 7mm. x 44mm. The bars aro 
insulated with mica, which is pressed around them, and when 
the bar is in position the slot is closed by an insulating piece. 
The 216 bars joining the winding of each phase are in series, 
and the windings are star-connected. The weight of copper on 
the armature is about 2:4 tons, and its C?R loss is about 15kw. 

The enormous dynamo exhibited by the Allgemeine Elec- 
tricitäts Gesellschaft in the German ‘ annexe” (a building 
by itself at the Avenue de Suffren end of the electricity palace) 
may be mentioned here, although the machine is an exhibit 
pure and simple and does not generate current at the exhibi- 
tion. This machine is illustrated in Fig. 87. It is designed 
to. furnish 8,000kw. three-phase at 50 c, per sec. when 
running at 83 revs, per min., and is one of eight similar 
machines that are being erected in the Berlin electricity 
supply works. Ten others are proposed for projected exten- 
sions. Three-phase current will be distributed in some of the 
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suburbs, but in Berlin itself it will be converted into con- 
tinuous current for the existing network. In order to show 
the machine in rotation at the exhibition, a small continuous 
current motor is coupled to it. The 72-pole flywheel field- 
magnet has a diameter of 7:4 metres (24ft. 3in.), and the 
armature frame a diameter of 8:6 metres (28ft. 9in.). It is 
interesting to note that the whole machine weighs 160 tons, 
made up as follows: Armature frame 80 tons, field-magnet 
70 tons, bedplates 10 tons ; and yet the whole was successfully 
erected without the assistance of & crane. 
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NOTE ON AN IMPROVED STANDARD RESISTANCE 
COIL.* 


BY ROBERT 8, WHIPPLE. 


In June, 1896, Prof. Burstall read a Paper before the Physical 
Society On the Use of Bare Wire for Resistance Coils.” —PRil. Mag., 
September, 1896 pp. 209-294 —іп which he described a resistance box, 
the coils of which consisted of bare platinum-silver wire, wound on 
mica frames, the frames being immersed im an oil with high insu- 
lating properties, a method of constructing the coils o y due 
to Mr. E. H. Grifithe, F. R S. | 

Although Prof. Buvetallt showed the advantages of this 
form of resistance coil, it hes not, until compusatively. rene been 
used for standard coils, aad only in a Few cases fer resistance boxes 

This form of eoil possesees the fellowing advantage over the 
ordinary resistauoe coil: (1) The coils ean be annealed to а dull red 
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heat tn situ, thus relieving the wire of any strain caused by the 
winding. ) The heating of a wire immersed in oil is less than one 
silk-covered and varnished. (3) The temperature of the wire can be 
accurately determined by means of a thermometer placed in the oil 
surrounding the wire. German physicists have adopted a form of 
coil i which the wire is silk-covered and varnished and then placed 
in a metal case perforated with holes. The whole coil is placed in an 
oil bath when in use. This form of coil is open to the objection that 
it cannot be annealed above 140°C. without causing injury to the 
silk covering on the wire, and there is a certain amount of lag in the 
. oil obtaining the temperature of the coil. 

E request of the Electrical Standards Department of the Board of 
Trade the Scientific Instrument Co., Ltd., Cambridge, have designed 
and made two standard 1 ohm coils, the wires of which are bare and 
immersed in oil; a modification suggested by Mr. Horace Darwin 
was also fitted for obtaining the temperature of the coile. 'The coils 
proper consist of 0035in. PtAg wire wound on mica frames, 
the ends of the wires being attached to stout copper terminals in 
the usual manner. А 0°008in. platinum wire is wound alternately 
with the platinum-silver wire, and is attached similarly to stout 
copper leads. The illustration clearly shows the method of winding. 
Both coils are adjusted to a resistance of 1 chm at 15:5"C. Owing 
to the difference in the temperature coefficient of the two wires 
(PtAg 0:00024, Pt 0°00350) a small change in the temperature of the 
coil causes a err large difference between the resistances of 
the two coils. This difference being known, the temperature in 
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* Paper read before Section A of the British Association at Bradford. 


degrees Centigrade is given by the adjoined table. The table is 
calculated from the difference i the temperature coefficients of the 
two wires 000350 — 0 00024 —0:00326 for 1°C. The table of differ. 
ences, together with the values of the Pt and PtAg coils at 
different temperatures is also shown diagramatically :— 


Temperature Difference in resistance 

of Standard Coil. of the coils. 
10°0°С.................. _ -0:01793 
H9 LI cords | Platinum сой having a lower 
130 о ĩ 000815 Г resistance than the platinum 
14-0 | ...... 000489 | “ver coil. 
10 — . — 000163 
155 rini. D 
C +000165 
170 ...... 0:00489 į Pistisum ooil having а higher 
o 000815 } resistance than the platinum - 
o 001141 | silver оой, 
DWO .................. = +001467 


As the temperature coefficient of platin is about 15 times аз 
great as that of platinum-silver the resistance of this coil may be 
measured to one significant figure less than the standard coil with- 
out affecting the valde for the temperature of this coil. In measuring 
small resistances the determination of the last figure to 0-08001 ohm 
requires considerable cave, and the advantage of not being compelled 
to measure to such a high degree of accuracy is apparent. The two 
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wires being wound on the same frame alternately with each other 
and immersed in oil are at the same mean temperature, Апу tem- 

rature gradient in the oil influences both wires similarly, thas 

oing away with the necessity of a stirrer. The platinum wire 5 
also useful for testing the insulation of the windings of the PtÁg 
coil one from the other. The coils are placed in a glass vessel in 
one а the behaviour of the insulating oil with time may be 
studi 


Coal versus Oil Fuel.— Crude petroleum oil has been used 
extensively in some parts of the United States as fuel for 
stationary boilers, and efforts have been made to introduce it 
generally into this country. As our readers are aware, it hss 
already been used here in certain electric supply stations 2 
well as on one or two locomotives on the Great Eastern 
Railway. A reversal of the situation, however, has taken 
place in Chicago where, owing to the great rise in th 
price of crude oil, the Chicago Union Traction Co. hs 
been compelled to convert its originally oil-fired boiler plant 
to coal firing. 
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WIBELESS TELEPHONY.* 


BY SIR WILLIAM H. PREECE, K.C.B. 


The first experiments in this direction were made in the month of 
February, 1894, across Loch Ness, in the Highlands, On that 
occasion, trials were made to determine the laws governing the trans- 
mission of Morse signals by my electromagnetic method to wireless 
telegraphy, which bas formed the subject of frequent reports to this 
section since 1884. Two parallel wires well earthed were taken, 
one on each side cf the lake, and arrangements were made by means 
of which the wires could be systematically shortened, with a view 
of ascertaining the minimum length necessary to record satisfactory 
signals. It occurred to Mr. Gavey, who was experimenting, to 
compare telephonic with telegraphic signala, i. e., to ascertain whether 
articulate speech could be maintained under the same conditions as 
Morse иш The trials showed that it was then possible to 
exchange speech across the loch at an average distance of 14 miles 
between the parallel wires, when the length of the wires themselves 
was reduced to 4 miles on each side of the water. What led to this 
train of thought was the fact that, although the volume of a tele- 
graphic current was immensely greater than that of a telephonic 
current, whenever, through want of balance in a loop, disturbance 
was evident, then telephonic cross talk was also manifest. In other 
words, a weak telephonic current was apparently as powerful a 
disturber as a strong telegraphic one. The seneation created in 1897 
by Mr. Marconi’s application of Hertzian waves distracted attention 
from the more practical], simpler, and older method. Mr. Evershed 
and Principal Oliver Lodge had in the meantime much advanced 
the system by introducing admirable call systeme. 

In 1899, I conducted some careful experiments on the Menai 
Straite, which determined the fact that the maximum effects are 
produced when the parallel wires are terminated by earth plates in 
the sea itself. It became quite evident that the ordinary inductive 
effects are much enhanced by conductive effects through the water 
and that in consequence shorter wires are practical. No special 
р seems necessary. The ordinary telephonic transmitters 
and receivers were usred. It became desirable to establish communi- 
cation between theislands or rocks known as the Skerries and the 
mainland of Anglesey, and it was determined to do this by means 
of wireless telephony. The lighthouse at the Skerries was wanted 
to be in communication with the ccast-guard station at Cemlyn, 
which is connected with the Post Office system. "The bottom of the 
Channel is too rough and the currents too violent for a cable. А 
wire 750 yards in length was, therefore, erected along the Skerries, 
and on the mainland one of 33 miles from a point opposite the 
Skerries to Cemlyn. Each line terminates by an earth plate in the 
gea. The average distance between the parallel portions of the two 
wires is 2:8 miles. Telephonie communication is readily maintained, 
and the service is a good one. Lodge's call system will be used. 

Further experiments with wireless telephony have recently been 
made between Rathlin Island, on the north coast of Ireland, and the 
mainland. The east and west portion of the island of Rathlin is 
about 8 miles from the mainland, but a tongue of land projects 
gouthward to within a distance of 4 miles. Communication was 
required between the lighthouse near the north-eastern corner of the 
island and the mainland, and the question for solution was whether 
an overhead line running the whole length of the island from east 
to west was necessary to obtain good communication, or whether a 
ehorter line across the neck of the southern peninsula would serve. 
The preliminary experiments that have been made proved conclu- 
sively that communication, both telegraphic and telephonic, has been 
readily maintained by means of temporary wires established across 
the neck of the peninsula along the shorter line. Wireless telephony 
acroes the sea is now a practical and commercial system. 

No experiments have yet been made with ships, but it would 
appear simple to speak by telephone between ship and ship, or 
between ship and shore, to considerable distances across space, by 
means of a circuit formed of copper wire terminating at each end of 
the ship in the sea, passing over the topmast and using simple 
telephones. 


ON THE APPARENT EMISSION OF CATHODE RAYS 
FROM AN ELECTRODE AT ZERO POTENTIAL.* 


BY CHARLES E. 8. PHILLIPS. 


It hes been noticed by many people who work with X-ray or other 
vacuum bulbs that numerous bright green patches occasionally 
appear upon the inner surface of the glass walls of a bulb while a 
discharge is passing, especially during the process of exhaustion. 
These green flecks vary considerably from time to time both in shape 
as well as in position, and efforts bave been made to connect their 


* Abstract of a Paper read before Section A of the British Association 
at Bradford. 


existence either with want of uniformity in the composition 
of the glass or with irregularities in the surface of the negative 
electrode. 


I have already, in another place,* given some account of an experi- 
ment made with the object of clearing up this uncertainty, and now 
beg to supplement that work with the following observations as to the 
cause of the phenomenon. The experiment just referred to consisted 
in ueing a pivoted disc of aluminium as the negative electrode in a 
bulb containing rarefied air, so that when green patches appeared a 
rotational movement of the disc (actuatel by means of an external 
magnet) would show whether the patches of green moved in a 
corresponding manner or not. It was seen tbat they did so move. 
A distinct feature of the experiment, however, consisted in ascer- 
taining whether those flecks which persisted after the discharge ha1 
ceased were still sensitive to movements of the cathode. This also 
was found to be the case. The proof therefore that the green patches 
were associated with an emission from the cathode appeared complete. 
But it was further noticed that subsequent to the passage of a 
discharge, and even when either or both of the electrodes were con- 
nected to earth, still the green flecks were easily visible upon the 
glass walls of the bulb, and continued to move as before when the 
cathode was rotated. This was apparently a case in which cathode 
rays were emitted from an electrode at zero potential. 


I do not know that any explanation of this effect has so far been 
offered, und I therefore venture to bring forward the following 
suggestions, supported by further experiments. When a piece of 
metal is placed in a rarefied atmosphere and made the negative pole 
for an electrical discharge passing across the attenuated gas, innumer- 
able small bright specks of light appear over the surface of the 
metal. It was found convenient in my particular case to use an tron 
electrode for observations of this effect, because it had the advantage 
of being readily magnetisable from without. The addition of a 
similar iron electrode to act as the anode determined the shape of the 
magnetic field. With such an apparatus it could be seen that the 
bright spots appeared principally upon the cathode while the dis- 
charge passed, and that the creation of a magnetic field between the 
electrodes made visible the individual luminous streams of gas 
emanating from those tiny points of light. The paths of these 
luminous streams, becoming bent by the action of the magnetic 
field, followed the direction of the lines of magnetic force and 
exhibited a tendency to become spiral in accordance with well-known 
laws. In this way a fine layer of sodium upon the anode was caused 
to fluoresce through the action of the negatively electrified particles 
beating down upon it. One was able, in fact, by this means 
to cast shadows of objects placed in the paths of the bent streams, 
and at a pressure considerably higher than that necessary for the 
production of the well-known cathode shadow effects. In the 
above case, however, the method served to clearly establish the 
fact that the bright points of light upon the surface of the cathode 
indicated the places from which the jets of gas originated. The number 
of these jets became less as the exhaustion was continued, and 
individual streams were very clearly seen owing to the action of the 
magnetic field. When the discharge began to cause fluorescence in 
the glass of the bulb some green patches made their appearance, and, 
in some cases, when the cathode was magnetised a bright spot, which 
was previously judged to indicate the origin of a green patch upon 
the glass, would shift to a new position upon the electrode. In all 
such cases the corresponding patch also moved in a similar manner 
upon the glass. At sufficiently high exhaustions the bright spots 
upon the electrode appeared entirely, although green flecks were 
stil visible upon the glass. But & movement as before of the 
electrode as well as its magnetivation gave results consistent with 
previous observations. Under these conditions, when the discharge 
through the bulb was stopped, green flecks were still visible for 
about ten seconds A positively-charged body was brought up to 
the outside of the bulb and the patches brightened considerably. <A 
negative charge similarly placed хып the flecks completely. 
This was also the case when the electrodes were connected to earth. 
Finally, vacuum bulbs, such as X-ray lamps, &c., exhibiting green 
flecks while in operation, were generally found to deteriorate if laid 
aside for a month or two, owing to an increase in the pressure of the 
contained gas. We see therefore that, in the first place, the bright 
points of light upon the surface of the cathode are due to the 
emission of fine jets of gas ; also that such jets, if negatively charged, 
a be made to cast shadows of objects suitably placed in their 
paths. It is at the same time clear that the green flecks referred to 
above are due, during the passage of a discharge, to these same jets of 
gas impinging upon the inner side of the glass walls, and that, under 
the conditions existing immediately subsequent to the paeeage of the 
discharge, it is evident that streams of gas continue to be emitted 
from the pores of the electrodes. In spite of the fact that with the 
electrodes connected to earth these streams consist of unelectrified 
particles, they assume that property of ionisation during their passage 
across the space within the bulb which appears to be essential to the 
production of local fluorescence in the glass upon which they impinge. 


* The Electrician, Vol, XLI., 1898, pp. 425-426. 
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This latter effect, while explaining the process by which a cathode 
emission may appear to originate at an electrode with no electrical 
charge upon it, is one to which I wish to draw especial attention, for 
there is reason to believe that the upper limit of speed for the indi- 
vidual particles constituting the jets cannot exceed the rate at which 
sound is propagated. It is therefore interesting to find that, under 
such circumstances, fluorescence was produced in the glass upon 
which the streams impinged. As many of the observations referred 
to here were made during the course of an investigation into the 
dis-electrifying action of magnetism now being carried out by myself 
at the Davy-Faraday Laboratory of the Royal Institution, I desire to 
express my indebtedness to the managers of that institution for the 
facilities which they have kindly placed at my disposal. 


ON THE SIMILARITY OF EFFECT OF ELECTRICAL 
STIMULUS ON INORGANIC IND LIVING SUB- 
STANCES.* 


BY PROF. J. CHUNDER BOSE, D.8C. 


MOLECULAR CHANGE PRODUCED BY ELECTRIC STIMULUS. 


Effect on Muscles.—lf we take a piece of living tissue, say a piece 
of muscle, and subject it to an electric stimulus, there will be pro- 
duced a contraction ; the stimulus causes a re-arrangement of the 
particles of the living substance by which the form of muscle is 
changed. On the cessation of stimulus, the muscle recovering from 
the strain gradually attains its original shape. 


Effect on .Nerves.— The effect of stimulus on nerves is not apparent; 
there is no change of form. The molecular disturbance due to 
stimulus can, however, be detected in an indirect manner from 
certain electromotive variations that are produced. 


Effect on Inorganic Substances.—If we take, for example, a mass of 
metallic filings and subject them to electric shocks, there is found to 
be no visible change. The substance appears to be irresponsive or 
dead to stimulus. Are inorganic substances then really irresponsive } 
Could this apparent want of response not be due, after all, to our 
inability to detect the profound molecular changes that may have, 
nevertheless, taken place in the substance under the action of 
stimulus? In nerves the molecular changes could only be detected 
indirectly by an electric method. I shall describe in detail an 
electric method which will tell us whether, after all, a stimulus 
does evoke a moleculr thrill even in inorganic substances, First 
of all let us study the effect of the very quick electric 
vibration known as light on inorganic matter. If we e a 
piece of yellow phosphorus and subject it to light, it will be found 
to be slowly converted into the allotropic red variety ; the substance 
will be strained. from one molecular condition to another. But for 
the fortunate circumstance of the change of colour we could not 
have detected by sight the change produced. Even if there had 
been no visible change, we could have still detected the molecular 
change due to radiation by means of other methods ; for itis obvious 
that any molecular change in a substance must be attended with cor- 
responding physico-chemical changes. In the case of the red variety 
of phosphorus, in comparison with the yellow variety, it is found to 
be chemically less active, insoluble in CS, and of higher specific 
gravity. We may also expect its other properties such as elasticity, its 
pun in the voltaic series, its electric conductivity, &c., to be simi- 

rly modified. As a matter of fact the conductivity of red phosphorus 
is greater than that of the yellow variety. We may thus detect the 
variation гі in the molecular arrangement by measuring the 
corresponding variation of any of the above properties. The choice 
of any particular method is one of convenience and of special appli- 
ao under the given conditions, I have shown in my Paper 
* On Electric Touch and the Molecular Changes Produced in Matter 
by the Action of Electric Waves," Proc. Roy. Soc., February, 1900, 
that the conductivity method of detecting molecular strain is one 
of very great delicacy ; this is the method which will be constantly 
referred to in the present Paper. Occasional reference will also be 
made to the electromotive variation method, which will be described 
in detail on a future occasion. 


Conpuctivity METHOD oF DETECTING MOLECULAR STRAIN. 


In the case of phosphorus it would be possible to detect the mole- 
cular change due to radiation by interposing it in an electric circuit 
containing a galvanometer. As the yellow phosphorus is gradually 
converted into the red variety, on account of the increased conduc- 
tivity of the latter, there would be produced a corresponding increase 
in the galvanometer deflection ; the increased deflection will thus be 
a measure of the molecular change produced by radiation. For the 


* Paper read before Section A of the British Association at Bradford. 


most sensitive arrangement a solid lump of the substance is not 
suitable ; the molecular change would then be confined to the thin 
layer on the surface, the mass in the interior remaining unaffected. 
For increased action the substance should be spread out in the form 
of a thin layer of particles accessible to the radiation. This is one 
of the reasons why it is better to have the substance in the form of 
powder if the molecular change is to be detected by the conduc- 
tivity method. There are other additional reasons which will be 
presently given. 
Molecular Change produced by Electric Radiatton.—Let us now take 
a mass of metallic filings interposed in an electric circuit and subject 
it to the stimulus of much slower electric radiation. As in the last 
the molecular change produced by radiation will be detected 
by the change of conductivity produced. 


Theory of Соћетепсе. — А tube containing a mass of metallic filings 
is thus a good detector of electric radiation, and is sometimes called 
a coherer. For reasons given below it is preferable to call such a 
detector a “molecular receiver." Filings of a number of metal: 
were found to exhibit a diminution of resistance under electric 
radiation, and this diminution was found to persist until the 
particles were decohered by tapping. Prof. Lodge was thus led 
to suppose that the effect was produced by minute induction sparks 
due to electric radiation, welding the particles together. The theory 
of coherence leads to the conclusion that all sensitive substances 
should exhibit a diminution of resistance ; in other words, the action 
should be non-discriminative ; it also follows from the same theory 
that there should be no self-recovery. 


Theory of Molecular Strain.—But in carrying out a systematic 
investigation on the action of electric waves on fragments of elemen- 
tary substances I found that while some substances—e.g., Mg, Fe, Bi, 
exhibit an increase of conductivity or a positive effect, others—«5., 
K, As, I, exhibit a diminution of conductivity or a negative effect; 
and, further, the effect, positive or negative, is found to be a periodic 
function of the atomic weight of the substance. This at once shows 
that the action is one of atoms or of molecules. I have also found 
that in many cases the change of conductivity is not permanent, but 
the substance quickly recovers and attains its original conductivity 
on the cessation of radiation stimulus, as if a force of restitution was 
called forth to restore the substance to its equilibrium position of 
original conductivity. 

Imagine a small magnetometer needle (with the usual a ent 
of mirror and reflected spot of light) suspended by means of a thin 
wire, and imagine the earth’s field neutralised by a controlling 
magnet When a second magnet is approached “ епа on” there 
would be produced a distorting couple which would twist the wire, 
the torsion of the wire balancing the magnetic force. This distortion 
of the wire is measured by the deflection of the spot of light. As the 
distorting force is increased by the gradual approach of the magnet, 
there is produced a corresponding increase of distortion as seen in 
the increased deflection of the spot of light. Ifthe magnet is now 
removed, the wire will recover from distortion (with the return of 
light spot to the original equilibrium position); the wire will recover 
quickly if made of highly elastic steel, slowly if made of viscou 
lead. I will now describe a parallel experiment, where the radiation- 
stress produces a molecular strain attended by a corresponding 
variation of conductivity of the substance, the conductive distortion 
being measured by the galvanometer deflection. 


Proof of Radiation producing Molecular Strain.—I have found that 
the bromides of several metals exhibit a distortion of conductivity 
(a diminution of conductivity) under electric radiation, and that on 
the cessation of radiation the recovery is very quick. Let a small 

uantity of lead bromide in the form of power bó interposed in ап 
electric circuit, and the pressure on the powder and the EMF. 
properly adjusted till a suitable deflection, which I shall call the 
normal deflection, is obtained in the galvanometer. The resistance 
of the galvanumeter and the voltaic cell being relatively small in 
comparison with the resistance of the sensitive powder, the above 
normal deflection represents the conductivity of the substance under 
the given conditions ; the deflection will remain constant as long 4s 
the substance is left undisturbed. But any external stimulus 
producing molecular distortion will be detected and measured by 
the corresponding variation of deflection produced in the galvano- 
meter, just as the distorting magnetic force was measured by the 
variation of the magnetometer readings. 

I now placed an electric radiator at a distance of 125cm. from the 
* molecular receiver” of lead bromide ; the radiation stimulus at 
once produced a diminution of conductivity, the normal deflection 
being reduced by 44 divisions. If the radiator is now removed, the 
normal conductivity is at once restored, the deflection attaining It? 
original value. It is thus seen that no permanent change of conduc 
tivity is produced, the force of restitution merely balances the 
distorting force due to radiation. If there is any fluctuation of 
radiation intensity, there would be produced a corresponding vant 
tion of conductivity-strain in the 1 As a matter of fact, ЇЇ 
is difficult to keep the intensity of radiation uniform; there 184 
flicker, and in the experiment just described there is a slight fluctus 
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tion in the deflected spot of light. 


On the gradual approach of the 
radiator there was a corresponding increase of deviation. 


Thus :— 


Distance of radiator. Deviation. 
125cm. iei nd ны ers 4. 44 divisions 
1ООсйй ³ĩÜ.AAA 8 65 do. 

r » ted 74 do. 
O tels exti ECHO 110 do 


Just as the ues of recovery of a twisted wire depends on its 
elasticity, so also the rapidity of recovery from the state of conduc- 
tivity strain is determined by the electric elasticity of the substance. 
The recovery is, for example, very quick with potassium and slow 
with magnesium. 

On the theory of coherence the above results are without any 
meaning and absolutely inexplicable. On the theory of strain, the 
meaning is quite obvious. 

Further Proofs.—If the effect of electric radiation on a substance 
is one of strain, then it follows : (1) That the substance will recover 
from the strained condition due to radiation, provided the resulting 
strain is within the limit of the elasticity of the substance; hence 
the substance will exhibit self-recovery (a) if the stimulus is not 
excessive, or (b) if the electric elasticity of the substance is 
very great. I find that on careful adjustment a receiver often 
exhibits self-recovery when tbe intensity of the incident radiation is 
feeble. I also find that substances which are, electrically speaking, 
highly elastic (e.g., potassium), exhibit an automatic recovery even 
when the stimulus is very strong. (2) But if the substance has a 
narrow elastic limit and the stimulus is too great, then there would 
be produced a more or less permanent distortion. This molecular 
distortion will be attended with a more or less permanent charge of 
conductivity. In the case just described, owing to molecular fric- 
tion, the recovery of the substance when left to itself will be ve 
slow. The substance being distorted to the maximum extent wi 
exhibit little sign of response to the further action of stimulus ; the 
absence of response or “ fatigue” is thus due to the overstrained con- 
dition of the substance. (3) For the reasons given above, the recovery 


Fie. 1.—Diagram of the Electric Circuit containing the Sensitive 
Substance. 


of a substance from the strained condition should be hastened by 
molecular vibration. A fatigued receiver should thus be re-sensitised 
by molecular vibration due either to tapping or to a gentle applica- 
tion of heat. These conclusions are borne out by experiments. (4 
The recovery of the substance, either (a) slowly, or (b) in a “dea 
beat" manner, or (c) after one or more vibrations, will be aeter- 
mined by the viscosity of the substance. In working with sensitive 
receivers made of various substances, I have obtained indications 
of the above types. It will thus be seen that the above theoretical 
deductions, based on the theory of molecular strain, are in all 
cases experimentally verified. 

It is often forgotten that the conductivity of a substance does not 
simply depend on the chemical nature of the substance. The state 
of molecular aggregation also plays an important part in determining 
the conductivity of a substance, and as an illustration we may take 
the case of carbon, which exhibits wide differences of conductivity in 
the two allotropic states of graphite and diamond. Imagine a piece 
of carbon in an intermediate or neutral state between graphite and 
diamond. Suppose an external force distorts it to a в extent 
towards the more conducting graphite state. This distortion would 
be attended with an increase of conductivity from which latter the 
extent of distortion may be inferred. Now, during the distortion 
from equilibrium position, a force of restitution will tend to restore 
the. substance to its original neutral condition. If the distortion 
does not proceed beyond the elastic limit, then, on the cessation of 
the distorting force, the substance will recover its original state, and 
this will be evidenced by the restoration of its original conductivity. 
But if the distortion is of a sub-permanent type, then mechanical 
vibration or heat will hasten the recovery of the substance to its 
original condition. 
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The permanent distortion known as allotropic transformation 
due to luminous radiation is seen in the production of red phos- 
phorus from the yellow variety and the insoluble from the soluble. 
variety of sulphur. | 

A substance responds to an external stimulus as long as there is a 
certain amount of mobility of its molecules. I will, in a future 
Paper, show that a selenium cell acts in the same way as the mole- 
cular receivers described above—that is to say, a molecular strain is 
produced in it by the stimulus of light. In order to make the 
selenium cell sensitive, a careful procer of annealing is found 
necessary. The cell ceases to respond ог is killed” when there is 
a permanent set in its molecules. Е 

A Mechanical Model.—It has been said before that the conductive, 
aspect of a given substance is not definite but variable, the conduc- 
tivity being dependent on the particular molecular condition of the 
substance. This peculiarity may be represented in the accompanying. 
model, if we give to the cylinder representing the sensitive substance, 
three main conducting aspects ABC. The non-conducting aspect is 
represented by C. ith the. sensitive substance in this particular 
condition interposed in an electric circuit, the current in the galvano- 
meter would be zero; A is the semi-conducting aspect of the 
substance, and let the corresponding galvanometer deflection be 50 ; 
B is the highly-conducting aspect, the corresponding galvanometer 
reading being 100. 

The cylindrical piece ABC representing the sensitive substance is 
divided along the circumference into six parts, the opposite sextants 
being put in electric communication. The opposite sextants CC are 
coated with shellac to represent the non-conducting aspect; the 
sextants AA are coated with graphite to represent semi-conducting 
aspect; and the highly purus aspect is represented by the 
sextants BB coated with tinfoil. 'The three main aspects of the 
sensitive substance are thus represented in the model; it is to be 
understood that with sensitive substances under the action of 
radiation, the transition from one aspect to the next is gradual and 
not abrupt, as represented. The sensitive substance is interposed 
between the two electrodes EE ; the torsion of the suspending wire 
represents the force of restitution. G is the suspended coil of a 
D'Arsonval galvanometer in circuit, which by its deflections. 
exhibits indirectly the molecular strain produced in the substance 
by radiation. 

Suppose we start with the substance in its normal state A, with 
moderate conductivity, and let the corresponding galvanometer deflec- 
tion be 50; let the substance belong to the positive class which exhibits. 
an increase of conductivity under radiation. The radiation stimulus. 
will, therefore, distort the substance to a state of increased con- 
ductivity, the increased conductive aspect B being brought opposite 
the electrodes EE; the increased current thereby produced causes. 
a deflection of, say, 100 in the galvanometer. If the strain has 
not been excessive the substance will return to its original position 
of equilibrium on the cessation of radiation stress, and the gal- 
vanometer deflection will fall from 100 to the original value, 50. If 
the substance belongs to the negative class the distortion will be in 
the opposite direction, and the effect of stimulus will be a diminution 
of conductivity. 

Method of obtaining Curve of Molecular Response.—' The suspended 
coil of the galvanometer thue moves in perfect response to the- 
varying strain produced in the sensitive substance by the action of 
stimulus. The invisible molecular distortions are thus revealed by 
the visible deflections of the galvanometer coil ; the effect on one 1s. 
merely the reflection of the effect on the other. Curves of molecular 
effect due to the action of radiation may thus be obtained with the 
galvanometer deflections as ordinates and the time of exposure (or 
the time of recovery) as abscisse. It is thus seen that these curves. 
faithfully represent the invisible molecular strain effect due to the 
stimulus and the after recovery from the strain. 

The Muscle Curve and the Molecular Response Curve, —When a 
muscle is stimulated there is produced in it a re-arrangement of its. 
particles ; this is attended by a shortening of the muscle. A muscle 
curve is a graphic record of the contraction due to stimulus and the 
gronna recovery from the strain after the cessation of the stimulus. 

muscle curve thus records the history of the strain effect produced 
by a stimulus in a living tissue, just as the molecular response curve 
records a similar effect in an inorganic substance. The two repre- 
sent the same thing ; in one the strain is detected by the change of 
conductivity, in the other the same strain is detected by the change 
of form. e havethus means of studying the molecular response 
produced in both the inorganic and living substances by electric 
stimuli of varying тш, intensity and duration. 

In the above are included some of the most difficult problems that 
underlie both physics and physiology. The subject is very extensive, 
and our knowledge proportionately inadequate. Very little is 
definitely known about the influence of ether disturbance on matter. 
A great gulf separates the phenomena of the living from those ofthe 
non-living. But if we are ever to understand the hidden mechanics 
of the animal machine, attempts have to be made to solve these prob- 
lems, and many difficulties have to be faced which now appear very 
formidable. 


776 


THE ELECTRICIAN, SEPTEMBER 14, 1900. 


Before taking up the comparative study of the effect of electric 
stimulus on inorganic and living substances, I will sty a few words 
about the continuity of certain phenomena. 


Effect of Electric Vibration on Discontinuous Particles and on 
Continuous Solids.— The variation of conductivity due to electric 
radiation is very great in discontinuous particles, but is supposed to 
be wanting in continuous solida This is not altogether correct, for 
1 have detected such a variation even in a continuous solid, though 
the variation is emall. The following are the probable reasons for 
the feebleness of action in the latter, specially when the effect is 
measured by the variation of conductivity method : (a) The action 
of quick electric oscillation on molecules of the solid is only skin 
deep ; the effect cannot pass to any depth. As the action is one of 
surface, the larger the surface the greater is the effect produced. 
We see that in loose particles the effective surface is very much 
enlarged. Again, any effect on the numerous surfaces (which also 
form points of electric contact for the conduction of current) greatly 
affecta the conduction. When the particles become continuous, the 
radiation can only affect the layer of molecules on the surface, the 
inner layers being protected by the outer conducting sheet. The 
molecular changes produced on the comparatively thin layer on the 
surface do not affect to any great extent the conductivity of the con- 
tinuous particles in the interior of the solid. I have, however, 
succeeded in detecting this skin-effect by the variation of electro- 
motive variation. (b) In order that the molecules may undergo a 
change of aggregation, it is necessary that there should be a certain 
amount of freedom of movement. The strain effect would take place 
more easily on the surface than in the constrained position inside a 
solid mass. (c) In addition tothe above there is another phenomenon 
to which the observed feebleness of effect may also be due. I 
find that the effect feeble radiation is often, if not always, opposite 
to the action of strong radiation. Thus with the positive class of 
substances, the effect of strong radiation is produce a diminution 
of resistance. But if the intensity of radiation is decreased till it 
falls below a critical value, then the effect of the feeble radiation 
will produce an increase of resistance. There is thus produced a sort 
of pod action.a positive action on the portion of a sensitive 
substance on which strong radiation acts, and a negative reaction on 
another portion of the sensitive substance where the intensity of 
incident radiation is feeble. Now, ina continuous solid the intensity 
of radiation will get gradually diminished (by absorption) as it 
passes inwards, and thus the intensity in theinterior soon falls below 
the critical value. The resultant effect will thus be due to the 
ү д of opposite effects on the outer and inner layer of the solid. 
I have obtained several results in support of this view, and these 
considerations offer a satisfactory explanation of some obscure 
reversal effects in certain phenomena of vision. 


Continuity of Effect of Electric Vibration of Widely Varying 
Frequencies. — References have already been made of the molecular 
change produced by the high-frequency electric vibration of light. 
It has also been shown 99 ib: low-pitched electric radiation 
produces similar action on metallic particles. Similar molecular 
change (attended with a variation of conductivity) is also produced 
by a single electric shock. A variation of current or of E. MI. F. 
produces similar effect. (There is a critical E.M.F. which I find 
necessary to produce the above aer It will thus be seen how 
essentially continuous is the effect of electric stimulus of varying 
frequencies on matter. I need only add that in considering the 
effect of electric vibration on matter, the modifying influence of 
selective absorption should also be borne in mind. 


Continuity of Effect on Elementary Substances and on Compounds.— 
I have found that the molecular effect due to electric stimulus is not 
only produced (1) in all elementary substances — metals, non-metals 
and metalloids, but also (2) in metallic compounds, such as the 
various chlorides, bromides, iodides, oxides and sulphides. There 
is thus seen a continuity of effect of electric stimulus on different 
forms of inorganic matter. I will now proceed on the comparative 
study of the direct and after effect of electric stimulus of (a) vary- 
ing intensity and (b) duration on inorganic matter and on living 
tissues. I have already explained how the response curve for 
inorganic substances may be obtained with the variation of con- 
ductivity (as inferred from galvanometer deflections) as ordinates, 
and the time as abscissc. These curves will be compared with the 
corresponding curves for muscles, as given in well-known text-books 
on physiology. 


ON THE COMPARATIVE STUDY OF THE MOLECULAR RESPONSE 
CURVE OF INORGANIC AND LIVING SUBSTANCES. 


Under the subsection (a) I will describe the effect of a given 
stimulus on inorganic substances, and under (b) the effect of a similar 
stimulus on muscles. 


1. Moderate Distortion.—(a) Curve for slightly warmed magnetic 
oxide of iron. Asan instructive example representing the general 
effect produced by electric stimulus on inorganic substances, I will 
give a detailed account of the curve for Fe,O,. The curves of various 


inorganic substances differ from each other only in the rapidity of 
recovery from the effect of stimulus. The specific difference between 
the positive and negative clisses of substance should, however, be 
borne in miad : in the form2r the stimulus produces a diminution 
and ia the latter an increase of resistance. The curves for the two 
classes will still ba comparable if the ordinates in the one represent 
the conductivity and those in the other the resistivity. Тһе advan- 
tages of magnetic oxide of iron are (1) that owing to its chemical 
stability there is no secondary chemical action, (2; thit when kept 
slightly warmed it exhibits self-recovery, and (3) that the direct and 
after effects of stimulus are not too quick for detailed observation 


Increase af Conductivity. 


Times. 
Fic, 2, — Curve for Fe, O. 


and study. With this substance it is quite easy to take time obser- 
vations and obtain quantitative readings from which the curves are 
easily obtained. The curve given in Fig. 2 represents the effect of 
a stimulus of short duration (due to an instantaneous flash of electric 
radiation). 

There is a latent period. The response begins to take place a very 
short time after the action of the stimulus, the molecular effect con- 
tinues even after the cessation of the stimulus ; it attains a maximum, 
after which the substance recovers with more or less rapidity. 


S pes 


Fic. 3.—The Muscle Curve, 


The recovery is rather slow with many substances, bat with 
magnetic oxide of iron the 5 fairly rapid when the tem- 
perature is moderately warm (see below); it is also very rapid at 
ordinary temperatures with potassium and the bromides of sev 
inctals. With certain sensitive substances I have also noticed à 
tendency to an oscillation or after-vibration. The molecular effect 
described above is also produced when platinum or any other noble 
metal is taken as the sensitive substance. This shows that the effect 
of stimulus does not give rise to any chemical action ; the primary 


(BN icy 


Fic, 4. —Superposition of Effects: (a) Effect due to Slow Intermittence. 
(8) Tetanic Effect due to High Frequency Intermittence. 


effect is one of molecular strain—the strain which gives rise to the 
allotropicmodification of asubstance. Ifthesubstanceiskeptimmersed 
in a medium with which the strained substance can enter intos 
chemical reaction, it may do so; but such effects are secondary. 
This aspect of the subject I will treat in detail in a future Paper, 
* On the Theory of киш hic Action." 

(b) Muscle curve. In Fig. 3 is given the usual curve for muscles 
which wil be found to be very similar to the Fe; O, curve 
given above. There is a phase (1) of a latent period, then (2) 8 


THE ELECTRICIAN, SEPTEMBER 14, 1900. 


phase of increasing action bd, and (3) a phase of return to the original 
condition. Just as in the curve with inorganic substances, the 

covery may be either slow or quick, depending on various circum- 
оос In the muscle curve there is also a very interesting fourth 

hase known as Elastic after-vibration. There seems to be some 

ifferences of opinion among physiologists as regards the reality of 
this fourth phase. From some of my experiments, which will be 
given later on, it would appear that in the retina, at all events, there 
18 an oscillatory after-effect. 

2. Su: tion of Stimuli.— (a) As the magnetic oxide of iron 
when slightly warmed exhibits self-recovery, I tried experiments to 
find out the effect of superposition of stimuli. Three sets of experi- 
ments were carried out—(1) on the effect of the superposition of 
maximum stimuli ; (2) on the summation effects of medium stimuli 
with slow intermittence ; and (3) the summation effect with rapid 
intermittence. (1) Maximum stimulus: By bringing the radiator 
sufficiently near a maximum effect was produced on the sensitive 
substance. The maximum deflection was thus found to be 
230 divisions, Before the substance could recover to any extent 
a second flash of radiation was superposed. This produced no 
further deflection. But if the second stimulus is applied after 
recovery, then the second deflection is the same as the first —i. e., 
230 divisions. (2) Medium stimulus, slow intermittence: In this 
set of experiments the radiator was moved farther away, so that the 
intensity of the stimulus was moderate. The successive flashes of 
radiation were given out at intervals of 2sec. ; the approximate 
increase of deflection due to the effects of successive flashes 
(1), (2), (3), &c., are given below :— 


Deflection. Deflection. Deflection. 
(I) see . 100 (D ausis 15 F 2 
(2) ..... PE 50 (B) Sos —" 6 G -2 
(Ө) o natis 20 (Ө) жизн ‚ 4 G 3 


The self- recovery being not very rapid, the fall during the intervals 
of 2 sec. was very slight. After the sixth flash the further rise 
was small; after this there were only slight fluctuations On 
the cessation of radiation, the substance gradually recovered. It 
will be noticed that whereas the successive distorting forces were 
equal, the corresponding strain effects are less and less, as may be 
seen in the gradual shortening of the height of the succeeding steps 
(see Fig. 4 (а)). The elasticity undergoes a rapid increase with the 
increased strain. After the maximum effect has been produced by 
the summation of stimuli, there is but little farther action. The 
effect is not unlike the successive diminished compressions produced 
in a spiral spring by the successive additions of equal loads. Again, 
if a piece of muscle is stretched by a weight, and the stretching force 
is continuously increased by equal increments, the correspondin 
elongations are not uniform ; the elasticity is found to increase wit 
the increased strain. 


3. Rapid Intermittence.—When the stimuli follow each other with 
great rapidity, the intermittent effecta are fused together ; the rising 
cyrve is found to be unbroken, and the effect may be described as 
© tetanic ” e Fig. 4(b). When the maximum effect is produced, 
the force of restitution is very great. and this is just balanced by the 
radiation stress. In this part of the curve representing a state of 
rather unstable equilibrium, anv fluctuations of either force will be 
attended with a corresponding fluctuation ; as a matter of fact, there 
is a slight fluctuation in this part of the curve. On the cessation of 
radiation, the elastic rebound being strong, the recovery is rapid and 
the fall curve very steep, specially in the first part. This is found 
to be the case only after the maximum strain, but when the strain is 
moderate, the recovery is comparatively slow, and the slope of fall 
curve gentle. 

(b) The curves for muscles under the above conditions are simply 
the reproductions of those given above. The various effects pro- 
duced on muscles under intermittent stimulation are absolutely 
identical with those on the inorganic substance Fe, O.. In muscles, 
too (1) with maximum stimulus, the second stimulus has no further 
effect on the maximum contraction due to the first ; (2) with the 
moderate stimulus, there is a summation of effect ; if the intermit- 
tence is slow, the individual effects can be made out (see Fig. 4 (a)); 
(3) with very rapid succession of stimuli there is a fusion of effect 
known as tetanus (see Fig. 4 (0)). 

4. Opposite Effects due t» Strong and Feeble Stimulus. —With many 
inorganic substances, I found, as previously mentioned, that if a 
moderately strong intensity of stimulus produces a certain normal or 
positive effect, then a feeble intensity would produce a negative 
effect ; in other words the effects of the stimulus above and below 
the critical intensity are opposite, "Though this is very curious, yet 
it is not singular, for we know of other molecular effects whose sign 
is reversed when the intensity of the force acting exceeds a certain 
critical value. I believe a similar effect has also been observed in 
the physiological action of drugs, which act as chemical stimuli, a 
8 “dose” being found to give rise to an effect precisely opposite 
to that produced by a large dose. | 

i (To be continued.) 
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THE PRODUCTION OF AN ARTIFICIAL LIGHT OF 
THE SAME CHARACTER AS DAYLIGHT.* 


BY A. DUFTON, M.A., В.8С., AND w. M. GARDNER. 


It is à matter of common experience that many colours alter in 
оа when teen by artificial light. "The extent to which 
colours may vary under different illumination is perhaps not com- 
monly known, but is well illustrated by the range of dyed cloths 
exhibited. Amongst other patterns, one which is green by daylight 
becomes red-brown by gaslight ; a violet changes to purple; a grey 
to heliotrope ; a shade of tan to a brick red. Particularly striking is 
a pattern woven from specially dyed yarns, which appears a uniform 
green colour by daylight, but which 1s figured by gaslight. Seen by. 
the light of the electric arc, the patterns show similar but less 
marked changes. It may be of interest to indicate briefly how such 
peculiar changes of colour arise. The colour of a body depends in 
the first on on the nature of the incident light. In monochro- 
matic red light a red appears much the same as in daylight, but a 
yellow changes to red, a green is almot black, while blues and 
violets become red. Gaslight shows a continuous spectrum from red 
to violet, but compared to daylight is of a strong orange colour due 
to an excess of rays in the red, orange, and yellow. It does not, 
however, necessarily result that all colours appear redder by gaslight. 
It is, indeed, well known that the majority of colours change little 
by gaslight. This is due to the adaptability of the eye ; if the light 
becomes redder the eye becomes less sensitive to red; if the 
light is deficient in green, the eye becomes more sensitive to green. 
Persons working by gaslight soon cease to notice its intense orange 
colour. It results that a grey produced by mixture of black and 
white appears grey under any illumination, and simple colours, such 
as reds, oranges, and some greens, giving light confined practically to 
one part of the spectrum, undergo little change. 

Generally. however, the colour of a body is due to a mixture of 
light froin different parts of the spectrum. All violet colours are 
transparent, not only for violet, but also for blue and red light ; all 
blues transmit not only blue, violet, and green light, but also more 
or less red. ‘Consequently, whenever a blue or violet is used in the 
production of what is called by artists a “tertiary” colour, the 
general result is a colour having bright bands in different parts of 
the spectrum. A mixture of red, blue, and yellow to produce a 
neutral grey will show bright bands in the red and green—comple- 
mentary colours, resulting in а proportion of white light. Accord - 
ing to the exact position and intensity of these bands the grey will 
become redder or greener or may even remain unchanged by 
gaslight, Generally, colours become redder under artificial light. 

his is due not merely to the redder character of artificial 
lights as compared with daylight, but to the peculiar transparency 
of colouring mattera for red light. Among reds and yellow 
we have many theoretically perfect colouring matters—a perfect 
yellow being one having sharp absorption in the violet and blue, and 
perfect transparency for green, yellow, orange and red rays. A per- 
fect blue would be transparent for violet, blue and green, and opaque 
for the rest of the spectrum. Apparently such a blue can only be 
obtained by means of cupric salts, All other blue dyes and pigments 
we have examined agree in being more or less transparent for red 
light. Even greens transmit some red. This peculiar transparency 
of colours for red light is of primary importance in colour matching. 
All dyera know how persistent is the tendency to the development 
of red in the production of compound shades. 

The need of an artificial light which should so closely resemble 
daylight as to show colours in their true relationship has long been 
felt by workers in colour. At present the electric arc light is largely 
used for colour work, but, as we have seen, it is from satis- 
factory. The peculiar character of daylight is due essentially to 
the modifieatien produced by the atmosphere in the light from the 
sun. Light from a north sky as usually adopted for colour work is 
deficient in red, orange, and yellow raya, and consequently the light 
from a clear north eky is intensely blue. 

Starting with the electric arc light as being nearest, dayhght in 
character, we have attempted to imitate by direct absorption the 
effect produced by scattering in the atmosphere. The light of an arc 
lamp consists of two distinct parts: (1) The light from the glowing 
carbons; (2) the light of the arc itself, characterised by its richness in 
violet rays, In lamps of the enclosed arc type the length of arc is 
пева, and consequently such lamps give a light richer in violet 
rays. . Although arc lights vary somewhat in the proportion of violet 
light, they all agree in being richer than daylight in the amount of 
red, orange, and yellow rays, compared with the amount of green aud 
blue. Owing tothe peculiar transparency of coloursto red light already 
noticed, it is of primary importance that the proportion of red light 
should be carefully adjusted. Small variations in the amount of 


violet light are of minor importante, owing to the eye being less 


- — — 
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sensitive to such rays, and also because in mixing colours there is not 
the same tendency to develop a band of violet as we have teen occurs 
in the red, since yellow colours generally have complete absorption 
in the violet. The required absorption of the less refrangible rays can 
be effected by means of blue cupric salts. Asolution of copper sulphate 
shows strong absorption at the extreme red of the spectrum, the 
abeorption extending with diminishing intensity into the green. For 
practical purposes the light from the arc is modified by passage 
through pale blue glass coloured by means of copper. "This coloured 
glass may conveniently take the form of a globe replacing the ordinary 
globe of the arc light. 


BOOKS RECEIVED. 
Copies of any of the undermentioned works can be had from The Mleotrieian О fice 
post free, on reoeipt of published price.) 

* Der Rotirende Umformer.” By Charles Proteus Steinmetz. 
(Stuttgart: Ferdinand Enke.) 1.20m. 

“The Official Gazette of the United States Patent Office" Pnb- 
lished by Authority of Congress. Vol XCII. Nos. 4, 5, 6, 7, 8 
and 9. (Washington : Government Printing Office.) 

Transactions of the Royal Society of Edinburgh. Vol. XXXIX., 
Part П. For the Session 1897-98. 19s Also Vol. XXXIX., 
Parts III. and IV. For the Session 1898-99. 433 and 193. (Edin- 
burgh : Robert Grant & Son; London: Williams and Norgate.) 
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ELEOTRICITY WORKS ACCOUNTS. 


Manchester Municipal Electric Supply Works. 


Although the accounts of the Manchester undertaking for 
the year ended at March 31 last show that a material increase 
in the working expenditure per unit sold has taken place, yet 
the results in general are most satisfactory. 

To have diminished the already low fuel charge of 1898 is 
a highly creditable achievement, while the item Wages at 
Station presents a figure, at 0°156d. per unit, little over 
half what it might reasonably have been expected to stand at. 
Owing to expenditure on mains which had proved defeotive, 
the charge in respect of repairs and renewals of mains has 
risen considerably, and has been the cause of a rise in the 
works costs in spite of the diminished generating costs. 
Another item which has seriously risen is that of rents, rates, 
and taxes. The chief seat of the rise in this item is in the 
rates, the charge оп this account being 24,514 last year, as 
compared with £1,048 in the preceding year. The result of 
this increase has been to raise the collective management and 
property charges to 0:554d. per unit—a value decidedly above 
what it should be. The total costs, at 1:884. per unit, are 
most satisfactory. 

During the year the lamp connections rose from the 
equivalent of 217,457 8 c.p. lamps to 290,284—43 rise of 
17:3 per cent. The output made a greater stride, having 
reached 6,355,872 units sold, being an advance of 38:8 per 
cent. Last year's load factor at 19:9 per cent. was a slight 
improvement on that of 1898-9, which stood at 12:8 per cent. 

In addition to the call made upon the revenue account in 
respect of renewal of mains a sum of £12,460 was withdrawn 
from the renewals suspense account to cover similar expendi- 
ture, while on account of the unfortunate breakdown at the 
Dickenson-street station in September of last year, when two 
400 n.r. generating sets were wrecked, the reserve fund 
suffered to the extent of £7,070. 

On Sept. 80 last year the price for supply to long-hour 
consumers was reduced from 14d. to 11d. per unit. This was 
to the advantage of consumers to the extent of £2,878 in six 
months. 

Glasgow Municipal Electric Supply Works. 


Again this year the accounts of the Glasgow undertaking 
indicate excellent results. It is true that owing to the 
increased fuel expenditure both the generating and the total 
works costs have gone up, yet the increase in the latter two 
items has been but slight and more than neutralised in the 
total costs by the reduction which has taken place in the 
management and property charges. These charges have 
fallen from 059d. to 0-44d. per unit, and at the latter figure 
indicate à most commendable result in view of the low load- 
factor wbich obtains at Glasgow. The net result in the 


aggregate costs has been that they have dropped from 304, 
to 1:98d. per unit. 

As regards the progress in the business done, the lamp 
connections and the output bear convincing evidence. The 
former quantity advanced by nearly 26:5 per cent., and the 
latter by over 50 per cent. The load-factor, which was only 
5:98 per cent. in 1898-9, was last year 6:28 per cent. 

During the year the buildings at Port Dundas ‘and at the 
Pollokshaws-road station have been nearly completed. In 
the former station steam plant to nearly 7,000 н р. capacity 
and at the latter station to 2,200 н.р. is being installed, while 
further extensions of plant to about 5,000 н.р. are on order 
for the Port Dundas station, and to the extent of 2,200 ar. 
for the Pollokshaws road station. 

The undertaking of the Kelvinside Electricity Co. (Ltd) 
was acquired by the Corporation in August, 1899, and they 
are putting in about 1,000 н.р. of new plant. 

The tariff for supply during the current year (1900-1901) 
is as follows :—Under the maximum demand system 6d. per 
unit tor a quantity not exceeding the maximum demand for 
965 hours in the year, and thereafter 23d. per unit to 100-volt 
consumers, 2d. per unit to 200-volt consumers, and 11d. to 
250-volt consumers. 

Under the fixed charge system, a fixed charge of 4s. 64. 
per annum for each 8 c.p. lamp, or its equivalent fixed on the 
consumer’s premises (ог £7. Os. 8d. pər kw.) for 100-volt 
supply, 4s. 4d. per lamp for 200-volt supply, and 4s. per 
lamp for 250-volt supply, this charge being spread uniformly 
over the 12 months, and in addition a charge of 14d. per unit 
by meter. 

All consumers taking a supply for the equivalent of five hours 
or more per day for 865 days per annum to be charged through- 
out at 23d. per unit for 100-volt supply, 2d. per unit for 
200-volt supply, and 14d. per unit for 250-volt supply. 

There is & special rate of 3d. per unit charged to churches. 

For domestic consumption only, a uniform charge of 30d. 
per unit for 250-volt supply and 4d. for 100 and 200-volt 
supply is made without the use of demand indicators, and for 
motive power only, a uniform charge of 14d. per unit fot 
250-volt supply, and 2d. per unit for 200-volt consumers i3 
also applicable-—no demand indicator being used. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 12, 1900 on- Thames (Mun.) July £0, 1&0 
Ayr имер) сазрева вва $2, 1999 | Lancaster ( Muntolpal)...... Jan. 19 „ 
Bath (Municipal) .......... April 90, 1900| Leeds (Municipal) 1, 
Bedtord (Municipal) .....Aug. 3, „„ |Leioester (Municipal) Jan. 96,199 
Belfast (Municipal) ........ July 6, „ Leyton (Municipal) 8, 


mpany 0690 ( 
Blackburn (Man Da . . Jan. 19, 1000 London (Company) ........ Juue 
(Municipal) .. .. Sept. 29, 1899| Londonderry Ne . Feb. 16, „ 
th (Company) ). 


ou * Sept. 7, 1900 | Manchester (Munici ...Aug. 11, 139 
Bolton (Mun 1 Nov. $4, 1890 | Newcastle and District (Co.) 6 v 
[bred үөү en 22, 1900 Newport (108. (Mate Bas 1 " 
n uu oe anes 4, П e ой. u n 
un e Visa ed us A 24, Е Northampton ¢ ) ..Oct. , . 
Bromley (Kent) (Co.) ......June 15, ,, Norwich (Oom ny)........Nov. 17, » 
mpton& Kensington (Co.) Mar. 23, ., | Notting Hill y)... Mar. 16, 190 
Barnley (Municipal) ...... Aug. 25, Nottingham (Municipal) ..July 21, 130 
Barton-upon-Trent (Mun.) April 21, „ Oldham (Municipal) ОЮА l, „ 
пагу (Машо ре) „5 EE 88 ар ) 5 ач 
am 2 6 6 6 ое ( mpeny)...... 
Cardiff ( mr S uas Doo. 15, 189)| Portamouth (M Aug. 21, 190 
Charing Cross (Municipal)..Mar. 9, 1900| Prescot (Company) ........ Deo. 8, 189 
сеа F е 1596 jer Pg pony) VERTES eqq n " 
tenham «ecc NOV, Reading Company ee ee seen " 
Cheater (Municipal)........ Aug. 8, 1900 Richmond (Company) ...... June 39, 1900 
City of London (Company). June 15, ,, ‘Salford (Municipal) Feb. f$, „ 
Clerkenwell (Com oe. May 18, „ Moon punt) s cx 1$, , 
Coventry (Municipal) ...... eb. 23, „„ St. Helens (Municipal! . Dec. 8, 
Cro sons uuicipal)........ July 20, „„ St. James & Pall Mall(Co.)..Feb. 16,1900 
Derby (Munici e.. coe Jan. 26, , . Pancras (Vestry) ) June 8, » 
Dewsbury (Municipal)...... Nov. 94, 1899 Sneed Ornela 3 Dec. 29, 
Do pany) ........ April 27, 1900 Shoreditch (Veetry)........0c8. Y, n 
Dundee (Municipal)........ Jan. 12, „„ Southampton (Municipal) .. Nov. 10, . 
Bastbourne (Company) .. May 4, „ шыра (Munisi aad July 7. „ 
Bdinb (Municipal) . . Nov. 17, 1899 | South Shields (Municipal)..July 7, » 
lxeter (Municipal) ........ Aug. 5, 1898 Stafford (Municipal)........ Aug. 17, 1900 
Folkestone (Company) ....April 27, 1900 Sunderland (Municipal)....July $9,189 
a (Municipal). .. Sept. 1, 1899 Taunton (Municipal) ......June 16, „ 
ord Com e» c oe May b, ry) Tunbridge Le un. Sept. 1. " 
Halifax ( шери) Vica am аз July 21, ,, ‘Wakefield (Muni ).. . . Dea. I., „, 
Hammersmith (Vestry) ....June 29, 1900 Walsall (Municipal)........Jupe 23, » 
Hampstead (V ) is Aug. $5,1:99 W (Company) -May le. 1900 
Hanley (Municipal) ....... Ju'y 27, 1900 Westminster (Munic'pal) . Mar. 9, » 
Harrogate (Municipal) ... Get. 90, 1809 Whitehaven (Municipal) ..July $8,139 
Harrow (Com . June 16, „ Windsor (Compan . Dec. 21, » 
Hast g 8t. Leonards (Mun. Sept. 7, 1900 Woking ( pany) ........Dec. £2 . 
Hove (Company) rere July 6, „ |W uniocipal) July 27, 190 
Huddersfield (Municipal) Aug. 17, „ Woolwich ( pany) . Jan. 15,190 
Islington Vestry)... wo . 37, 1899. Worcester — < April 20, 190 
Kensi'gtoo & Knightabe'(Co.) Mar.16, 1000 Yarmouth Nor. 81 


Kingston-upon-Hul] (Mun.) July 13, ,, | 


System of Supply 
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MANCHESTER. | 


Manchester Corporation. 


August, 1893. 


Continuous-current 5-wire and 3-wire system. 


i| Glasgow Corporation. 


| March, 1892. 


GLASGOW. 
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Z-wire continuous-current with batteries. 


Chief Engineer „ H., W OFC DEI, W. А. Chamen. 
YEAR ENDED MAR. 31,1899. | MAR. 31, 1900. MAY 31,1899. | MAY 31,1900. 
UANTITIES— 
„ SOLD (TOTAL) aasan es ee ee uao wwe M 8 oer: 2590 009 
sold to CONSUMETD „ wes oo. om cm um ome omm cm» ums eum c oo os „120, „512, 800, „188, 
n mold for public lighting, &0, — — an au — == — 46,570 43,690 258,334 461,874 
" P lig Bi 
n used on works P LAMP OAPACITY |... T 8 6 hae 0 Sr 3 
UNITS SQLD PER 8 C.P, LAMP AORT anco en im i 14 х я : 
Maximum supply demanded mas sas =s – = = == === 4,246 kilowatts 5,607 kilowatts 6,114 kilowatts 7,752 kilowatts 
Number of public lamps. e ses ~as =n sen оша azs amn umm ams amm н» 29 E 227 arc a wre 
УНИ ре АТРО Lava cee ct амы ov en ie 2,570 5,240 1,858 ,B5 
Connections to mains in 8-c.p. lamps „asss... = = == = 247,457 290,284 9 191,062 241,625 
CAPACITY OF PLANT IN 8.C.P. LAMPS m == == = == = 151,800 183,700 67,200 200,000 
OAPACITY OF PLANT IN KILOWATTS ZR 4,860 5,880 2.150 6,40 
CAPITAL— тоз. Рет Кота] тош. Peacy || Тош. шшш] тош. | Capacity. 
Mi oque 2 inam ан аааз енә на £490,511 511 | £101 £694.121 £118 £700,000 | £325 £700,000 | £109 
Loan (including Debeubwre charges | 490,511 | 101 691191 | 118 700,000 | 325 700,070 | 109 
ше: =; (ora) 222222 431,900 888 605,511 103 330,000 153 640,000 100 
Are ванае „4 эше у ш Ill D dad — | — AA — — — — n 
Loan (including Debenture charges) „=. se == -= == | 431,900 © 88:8 605,511 103 330,000 153 640,000 100 
* . YET RECEIVED (TOTAL) —... 58,611 121 88,610 151 370,000 172 60,000 9°37 
unissu s e e! ee RD m ANA mnt — —-— — e — — =p — эрир — 
Share (uncalled) so £e-—— s (eX e^ эше comme memet миш кше eee — — — | — — — — — — 
Loan (including Debentures) me == == == == == = | 58,611 121 88,610 151 || 370,000 172 60,000 9:37 
REMIS (TOTAL) ci 5 56,298 | 7:47 49,253 8:37 i 8,000 372 17720 EY 
8 a eee v —— n T шз сш X ош ni | — ni d — i т N 
DEPRECIATION FUND . 35993 та | 136968") 233 | 19729 732 4.378 0°684 
ne наннан ашнен | 493,716 102 641,822 109 339,783" 158 657,010 103 
Lands and огои. J ²˙ абан ненае, TD CUR 25:8 152,568 22:5 77,6062 36˙1 140,7494 22'0 
Plant. н 158,417 28:5 169,225 28:8 80,3454 37˙3 189,020 29:5 
Mains... tin var pu ahd sien Wile all aii Ung 205 fap eae mines Ыы TE 47:5 558,890 57-7 181,655" 84:5 326,722 51˙1 
— T... ĩ˙ͤ— . — — 1,338 0:227 177° 0:082 550 0:085 
BALANCE OF CAPITAL 40000 сизин» ка | —01,910* ' —– 127 — 36,311“ -6:18 – 9,783? -455 1 – 17,040? -266 
Total. per unit sold TotaL Per unit sold Total. Per unit sold Total. Per: unit sold 
RRVRN UR = ERN teres: ШЖ. УЙ асады — 
JJ ³·Ü ¹¹ ³ ˙-ůmedu. i.] eri NES E 3:259d. | £44,141 37504. 259, 762 3:373d. 
Revenue from upp .. | 69,246 | 3483d | 85,589 | 52554, | 41,639 | 55894. | 55,471 5'1524. 
meters, &... 2,255 01124. 184 0:007d 
„ — que hio croce ccm еер» 3935 00204. 864 | 00144 25 ‚502 | 0213d. 4,291 | 02424. 
male of lamps, . -— — -- — — — — 
5 абса sources. 32 00024. 101 0°004d. — -- —- — 
EXPENDITURE OUT OF REVENUE- 
c WA ³Ü¹wm A 1 558d. | £49,848 1832d. | £24,013 2:040d. | £35.000 1:978d. 
cc ilit vet imr pol nali apu nam a d SI in Ini РИ 22,504 11924. 35,197 1:329d. 17.100 1:453d. 27,132 15314. 
Generation of electricity Жл ЖОАН a dos ci dd dO 19,131 0:962d. 23,103* 0°878а, 18,141 I'11?d. D 001 I'186d. 
Fuel (including cartage, &.) == sa = =a =m == san oe 8,251 0°415d, 10,376 0.5924 6, ‘401 0°544d.. 12 997 0"7844. 
arr. PS gea E | Ren] мй | eer] e | Gene 
W at station ——. — ios Sip 5,295 0:166d. 4,127 15 à 
Rasins and maintenance at station — = == == == == 3,774 0°190d, 4,303 | 0:162d 2,656 0:2264d. 2,073 0:117d. 
Distribution of electricity ji. 2 8,872 01704, 2,094 | 0:457 2,816 0*239d. 4,007 Od. 
W CCC. ae Cab DIE SPD i CC RE 1,088 0`0554. 2,226 0"083а. |1 
Repairs, renewals of mains, &c, se E 2,284 01154. 9,868 0˙575d. || / ASI EAM ind реза 
ЖЭИЕ CRI casn nm Pl dud icm vt Gi RR od um Bes Gin verde osi UA — — — — „ 148 00974. 1,124 0:064d. 
Lr no ence an da isis or mL e = = É h 1,143 | 00974. | 1121 | 090644. 
Ww вее ьон ьам — — 2 ü—ͤ—ͤöũ .bꝰ рм эш — f E — — VENE 
MANAGEMENT AND PROPERTY CHARGES... _ n -= -~ 8,466 0425d. | 14,651 0:554. 6,9 913 0" 587d. 78 867 04444. 
тална 2 y бай | 77 a 0554 4129 | 03514. | 4549 |. 0574 
ПШ L] 3 * è ry 
Management .. ss se sa sa san >an >en oan — pm A — e a oes 6,083 0-306d. 8,087 0:305d. 2,784 0" 237d. 3.318 0 187d, 
Fed isl Loco ß 22 5,655 0:1844. 4,856 0:1834d. 1,158 0:093d. 1,561 0:088d. 
Stationery, ——————— 615 0:031d. 862 0:0331. 460 0:0104d. '467 0:026d, 
Establishment charges „a sa sa sa ~as sas san sas >an ee 991 0:050d. 1,095 89 1,160 al sd AA 0°099 1. 1,287 0:078d. 
Law charges, #0. dw sa а, +» om aum omi ans өле кай ams an HÀ! 824° | 00414. 1,276? 0:01 — == — — 
| t 
гаа мы. дет) mo ee мш. оа төш БЕА 
WORKING PROFIT FOR TBA . £40, 935 9 537 £36,393 641% £20,128 | [$ m А Pas 702 416%, 
Sum carried to Depreciation Funßd 537, i ‘210% 4 í У /о 
Sum carried to Rast or Sinking Fund ....... i es 244% 12,955 2:287, 5,161 | 1:95% 6,985 1:21 6 
Net interest on loans (incl, Debenture charges) ... 10,025 2:557, pit 1 55 7,445 2:827, f 15,256 2'93% 
BALANCE FROM LAST ACCOUNT ..........—..—. as ede. nil — ; 352% — — = тч 
BALANCE AVAILABLE FQR DISTRIBUTION, * 14,00)" | 3:227 10,000* 17675 ' | ө 


I S „%% %%% % „ „%—ꝑ ä „ͤ% шш ше ше ьш ьш 4 Б oo oed | 
— 


Deficit . 
ORDINARY DIVIDEND PAID ——————— 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 43175 57:8% 5147, 58 6% 
Expenditure per kilowatt capacity ...-.-.-.-—.---— £6. 7s. 6d. £8. 93. 7d. £11. 3s. 2d. £5. 9s. 5d. 
REVENUE PER KILOWATT CAPACITY W—....—..-- £14. 16s. 0d. EI I 19 2d. | #20, И 108. 5d. £9, ба, 70, 
Expenditure per 8-c.p. lamp capacity ...... —— ee в. 1d. . 11) 
REVENUE PER 8-C.P LAMP CAPACITY . —.——.— 9s. 514. 95, 44d. 13s. Lid. 58. 114d. 
REVENUE PER 8-C.P. LAMP CONNECTED ———... 5s. 94d. 5з. lid. h 4s. 74d. 4s. 114d. 
Price charged for lighting, per unit. ee — — oan d.e a. I 6d. to 2d.* 64. to 14d * 
Price charged for power, per unit. m s= -= +.. -= — e 144./ 53." J "S : 1 
Price charged for public lighting... . . . . ... = 2d. per unit. 2d. per unit. — — 
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AN ELECTRICAL HYPOTHESIS OF YITAL 
FUNCTIONS. 


It is several years since Prof. J. Caunper Bose, of Caloutts 
University, delighted and surprised English physicists, at a 
meeting of the British Association, by an exhibition of the 
neat and compact Hertzian wave apparatus which he had 
designed, and by his rehearsal of the principal experiments 
in optics with Hertzian waves. What investigators in Europe 
had been attempting with crude and clumsy apparatus, Prof. 
Boss had accomplished in his laboratory at Calcutta with a 
pretty little set of instruments ooeupying no more space 
than an ordinary optical bench. Indeed, he carried the 
optical analogy experimentally much further than bad 
been attempted in this country; and by his investgs- 
tion of the properties of various substances in regard 
to Hertzian waves, he greatly extended the study of optical 
phenomena in the region of non-luminous long waves ta 
which the Hertzian waves belong. Since that time. both the 
scientific and the practical bearing of the Hertzian wave has 
been closely studied by numerous workers. Wireless tele- 
graphy has leaped from the laboratory into the arena of public 
commerce and civilised arts; and the so-called “ — 
in spite of its unhappy christening—has become an article of 
everyday use in the physical laboratory, and one of consider- 
able and increasing importance in applied science. Probably 
on the scientific side no element of wireless telegraph 
apparatus has received more caPeful study than has the 
coherer ; while, in the domain of practical wireless tele 
graphy, it has been, comparatively speaking, neglected. And 
it is certain that no physicist has devoted more time and 
attention to this item, nor has anyone educed more systematic 
and comprehensive information regarding its properties and 
physical laws, than has Prof. Bose. The coherer has been the 
absorbing study of the past few years of his life; and, we may 
add, we trust he may enjoy many more years in Which to push 
his researches further into the rich fields of still undiseovered 
truths, and to clear away some of the inspiring myateries sug 
gested by the extraordinary facts he has already succeeded in 


establishing, Viewed in the light of Prof. Bosx's researches, 
recent and of earlier date, physics and chemistry, 
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perhaps, biology—appear to be on the eve of a generalisation 
of unusual importance. · 

. From time to time we have acquainted our readers with the 
progress of Prof. Bosz’s researches. We have now to invite 
their attention to an informative and profoundly suggestive 
Paper read by him at the recent meeting of the British 
Association at Bradford. In this Paper, which we reprint 
elsewhere, almost the latest stages in his systematic lines of 
résearch are recorded, and hypotheses are advanced and backed 
up by such apparently weighty evidence as must astonish 
physicists and biologists alike, and give them pause. Let us 
not, however, anticipate the astonishment of our readers, but 
proceed first to summarise the train of reasoning by which 
Prof. Bose seeks to explain half or more of physico-chemistry 
and scarcely less of the science of vital functions. Electric 
stimulus, or, rather, the behaviour of any substance under 
electric stimulus—is the key to the whole problem. Electric 
stimulus is the stress ; the variously manifested behaviour is 
the strain which that stress produces. Within limits the 
ordinary law of elasticity holds, the ratio of stress to strain 
being constant ; but, according to the physical properties of 
the substance strained, fatigue occurs when the stress is 
excessive. Recovery, either automatic or induced, may occur 
in specified conditions. We are to interpret these actions on 
а scale molecular, or atomic, or perhaps even sub-atomio, in 
magnitude. The electric stimulus directly actuates matter 
on this scale, and calls into effect a change of property 
or function which produces the corresponding outward pheno- 
menon. Thus, in the iron-filings coherer the Hertzian wave 
generates an electric stimulus within the molecules of iron in 
the region where the waves act; and if the stimulus is of 
sufficient strength it will so stress the molecules that а 
decrease in the electrical resistance will ensue. But it is not 
essential to have actual filings; the iron may be continuous 
and homogeneous, and still the action will be the same, 
in so far as the metal is reached by the external waves. With 
some materials the stimulus produces a decrease of resist- 
ance; with others the change is just the reverse; and 
in many cases the direction of the change is determined 
by the vigour of the stimulus. Moreover, some materials 
under a definite stimulus: quickly recover their normal 
state; others recover slowly, in similar circumstances, 
but may behave differently under stronger stimuli; others, 
again, may be “poisoned” by the injection into them of 
foreign materials, the effect of which is to convert them from 
quickly-recovering to non-recovering substances. Heat and 
mechanical vibration are effective in assisting recovery from 
fatigue, whether of the over-stimulated coherer or of the over- 


atrained muscle or nerve. Indeed, the parallel between the ' eurrent terms. Careless expressions, such as “ voltage. drop 


behaviour of а ooherer in an electric. circuit and the 
behaviour of living tissue in its ordinary physiological 
functions is remarkably close; it is so close as to be 
suggestive of a common explanation. Prof. Boss indicates 
such an explanation in the electrie stress-strain hypothesis, 
regarding vital functions as merely the manifestations of an 
electric stimulus in a substance (tissue) acting molecularly or 
atomically in the same manner as a so-called coherer does. 
We believe that Profs. OLrver Горак and F. Gorca were the 
first to suggest a coherer theory of vision,. propounding that 
the elements of the retina and optic nerve—acting in con- 
junction wich the brain—zonstitute a number of coherer 
circuits, the luminous image on the retina corrésponding in 


coherer. Prof. Bose carries this hypothesis much further, for 
he extends it into the domain of every form of differentiated 
living tissue. If his hypothesis is correct, not merely ‘sight 


and the rest of our five senses, but also every. functional 
change in every portion of living tissue is explicable in the 
same manner. It is a stupendous proposition for the 
physiologist. Will he accept it ? i 


REVIEWS. 


(Copies of any of the andermsntioned works can be had from The Hlectrician office 
post free, on recelpt of published price.) 


Standard Polyphase Apparatus and Systems. By Maurice A. 
Ovupin. (London: Sampson Low, Marston & Co. (Ltd.), 1900.) 


This is a book well deserving of popularity amongst those 
who are interested in the electrical transmission of power. The 
work throughout has the characteristics of over condensation 
—a good quality merging into a bad; and has evidently been 
written from a breadth of view and judgment not commonly 
associated with the essentially practical nature of the 
information given. Of necessity, in attempting to deal with 
such a subject in a volume of this size the author has had to 
limit himself rigidly to descriptions of plant and systems, 
with the result that the book is rather more a convenient 
assemblage of facts, and contains information hitherto only 
available (by those conversant with the theory of the sub- 
ject) from manufacturers’ catalogues and descriptions of 
transmission plants in periodicals. Chapters XII. and XIV. 
are exceptions in this respect, however, in that they are 
devoted, the former to an excellent discussion of the con- 
siderations governing the choice of frequency, the latter to 
the calculation of transmission lines. The title of the book is, 
therefore, appropriated and naturally in consequence of the: 
condensed nature of the treatment of the subject, its practical 
nature, but also because its writer is, too frequently we must . 
say, somewhat careless in his terms of expression, it is neces- 
sary to warn the student from its perusal until he is perfectly ` 
familiar with the principles and theory of alternating and 
polyphase currents. To the engineering student who has 
thoroughly mastered the theory relating to this branch of 
electrical engineering a work like this is invaluable, as it 
serves to furnish him with a truer practical idea of the pro- 
portionate importance of various phenomena, and of the 
extent to which they enter into and influence practical work. 

It is rather a pity that the author did not deal more 
adequately with the-subject of resonance. Notwithstanding 
that in polyphase and transmission work generally the use of 
low frequencies is general, yet the E.M F. wave is generally rich 
in the higher harmonics, and these are apt to assert them- 
selves on long transmission lines in anembarrassing way. To us 
in this relatively humid climate the author's sanguine remarks 
about the extended use.of glass as the material for line 
insulators fbr pressures even up-to 40,000 volts seem very 
strange. Woe hoticé, too, that oil insulators for the line are 


not referréd 15 gt all, so completely do they appear to have: 


dropped,ouß of use fn America, 


„We have little But praise for the whole of the book after 


Chapter I., which deals with the: definitions. of alternate 


due to power factor,” rather mar the first two ог: three 


‘chapters, thdugh the matter given is most useful and con- 
densed. The author uses the term shunt“ as applied to 
the field windings of generators, motors and rotary converters 


in an incorrect and unusual:sens3. Throughout the book the 
field windings carrying current supplied by a separate exciter 
are termed “ shunt." windings—a machine separately excited 
being referred to as “shunt wound." We must also take 
exception to the definition of the term“ regulation on p. 42, 
viz., *. . . the now commonly accepted definition is the per- 
centage rise of the voltage when full non-inductive load is 
thrown off the generator, speed and the field excitation 
remaining constant. | rd 

The subject dealt with is one singularly difficult of intelli- 


77 -gible treatment without the eonstant use of mathematical 


symbols and expressions. Although, however, there is com- 
‘paratively: little of these, once the student has learnt the 
author's language he will find some of the more difficult 
points treated with unusual lucidity of expression. 


782 THE ELECTRICIAN, SEPTEMBER 14, 1900. 


; AAT | J on Board Ship; and of the Committee on the Size of Pages of. 
THE BRITISH ASSOCIATION MEETING AT Scientific Periodicals. Sir William Preece gave an apace of 
BRADFORD. — his experiments on wireless telephony, between the islands or 

| rocks known as the Skerries and the mainland of Anglesey; 

Thursday, Sept. 6. | and also more recently between Rathlin Island, on the north 


"TE | ; f Ireland, and the mainland. He explained that 
The presidential address to Section A was delivered by coast о , xp 

Dr. Joseph Larmor, F.R.S., Pres. C.P.S. We complete our 3 керу Mha k the sea is now a 5 pr 
reprint of it this week. Prof. G. F. FitzGerald then com- ELE е A run bes Hed 3 Ер 

. municated а note on M. Cremieu's experiment in search of a 30 no M MES. on allin ^m m n er pr 
magnetic effect of a moving electric charge. Contrary to Jistan Saa ee a E éd араа piles а. 
Rowland's effect, M. Cremieu's experiments led to negative shi ео bo eff Sod b e Hedge ; Те ee d een 
results. The object of the note was to point out that both | БӨ тев 8 98 à у ey - uin viaa 0 copper 
results might be correct, since the methods were different, ти. 5 а bis Noc oy | 5 E In the sea, an 
Rowland having looked for a direct effeot upon a magnet, PALO E 8. hill: 5 ep е. " l 
whilst Cremieu looked for an induction current in a wire. | Emission of Cathod P ав fro aper Sloot 9945 aps 
The absence of any effect in the latter case Prof. FitzGerald Рем" H 35 е A i m an TAN e m 
suggested might be due to omission of some term in our | $ 088 "s з 1 of th deseas : es 105 
electro-dynamic equations. Prof. A. Gray stated that he had | ЗРрёаг on sno, ae; Ot е Va zn a ntgen-ray 


Su ; bulb while a discharge is passing are due to irregularities 
pied ee e upon the point in question. A on the surface of the cathode, as they could be made 


Dr. F. T. Trouton, F.R.S., then read a Paper on “ The to alter their position when & movable cathode was used, and, 


; anz ; ; " hat there was strong evidence for regarding an 
Creeping of Liquids and the Surface Tension of Mixtures,” | MOreovers i e g 
He said that pure liquids did not creep, but only mixtures. 0 Bea are Eus ш the oe 0 api jan 
Ether and benzene increased the rate of creeping. The more rus shar” hi I foll acto өн p T Mr "TB B. Burke 
volatile and higher the surface tension the less ought the effect Th Pho h blancs Glo RVE | x 
to be; but he observed that the opposite took place, and that | °? The Phosphorescent Glow in Gases, proving that the glow 
du i . produced by the passage of а discharge through а gas consisted 
their effect was to increase the creeping. The rate of creeping : i ; 
over zinc is three times as great as that over any other of unelectrified particles which, as they moved through the gas, 
Substanas: p e age but е аш? er oyod in p 
; А io gas. e Paper contained an account of a series o 
Teor n вил оа DIO eee experiments to investigate various properties of the glow. A 
Radiation in a Magnetic Field, and stated that the work in di ^ f length ed. Prof. J. C. Bose read а 
which the late Prof. Thomas Preston was engaged had been PRO “the Similarit [the ER. t of Ele tri cal Stimul 
taken up by Mr. W. E. Thrift. He proposed that copies of codd мане d L. s Zub е ЮН шы 
Preston's photographs should be produced on an enlarged u^ Нев m d G did. t 2 po 
scale, especially the iron spectrum, which showed doublets, oe ап а ааш, 
triplets, quartets, and séxtets, and hoped that by more careful Moaday, Sept. 10. 
analysis they might be more clearly understood. А em ; d 8 
Mr. H. Ramage read an interesting and important Paper | Section A divided into two parts —for mathematics an 
on “А Method of Investigating Correspondences Between | Meteorology. There were no Papers read which had any 
Spectra; which was followed by a Paper by Mr. G. J. special bearing on electricity. —. à 
Burch, F.R.S., * On an Experiment on Simultaneous Сор. |, In Section G several interesting Papers were read. The 
trast.” Mr. J. W. Gifford read a Paper on a ''Quartz- first was by Mr. J. G. W., Aldridge, Oa the Automobile for 
Calcite Symmetrical Doublet.” Electric Street Traction." This was followed by a comm 
In the afternoon a reception was held at the Technical nication from Mr. A. Mallock, “ Оп Measurement of the 
College, when a Paper was read by Mr. Arthur Dufton and | Jractive Force, Resistance and Acceleration of e 
Mr. Walter M. Gardner on the “Production of an Artificial | in which he described some experiments recently ma 
Light of the same character as Sunlight," forming part of the | on electric and other railways, the object of the exper: 
proceedings of Section A. They gave a very pretty exhibition | ments being to determine the acceleration, tractive force, 
in contrasts of colours. and running resistance to which the trains are subject. A 
- Friday, Sept. 7 5 Mes a the free рано. of 1 
. i ng ce considerably damped. 18 18 Suspended on the moving 
In Section A the President, Dr. J. Larmor, read a Paper | The angle which it makes with de vertical is a measure of 
on the “ Dynamical Statistics of Gas Theory, illustrated by | the acceleration at any instant, and variations in the angle 
Meteor Swarms and Optical Rays," which was followed by one | are recorded on a uniformly moving paper, on which also are 
on the Partition of Molecular Energy,” by Prof. G. H. Bryan, | recorded the revolutions of one of the wheels of the carriage, 
F.R.S. A lengthy discussion followed, in which Prof. G. F. | by which means a measure is obtained of the speed and 
FitzGerald pointed out that the energy of translation of | acceleration of the carriage. From the speed and power 
moleeules ought ultimately io be. frittered away by their | supplied, together with the pendulum observations, the 
collisions into higher and higher vibrations, and that if they | resistance to and efficiency of electric and other motor 
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evidence of masses smaller than atoms, whereas there is no 
evidence of such in liquids. Then conductivity of liquids is 
connected with many other properties—their solution, 
chemical affinity, the power of coagulation, osmotic pres- 
sure (which is related to the freezing point and boiling point). 
We have no satisfactory theory of what is going on in ionisa- 
tion. There are many difficulties in the ordinary theories of 
ionisation, and there is no consistent explanation of (1) the 
instability of ions; (2) the source of energy of ions for disso- 
ciation ; (3) the migration of ions with different velocities— 
some move faster than others. Prof. FitzGerald said these 
were difficulties which required to be removed. German 
physicists were contented with the term “ionisation.” But 
hydrogen and chlorine when separated wander about without 
any tendency to re-combine. This is a state dynamically 
impossible, and until we get a dynamical explanation 
it is better to acknowledge our ignorance. As regards 
the conductivity of gases very little was known until 
the conductivity of gases produced by X-rays, &0., was 
studied. For along time it was supposed that dust played 
an important part in the conductivity of gases, but this has 
now been refuted. 

The term “ ionisation ” should, he thought, be used only 
to denote the presence of charged atoms, and he suggested 
the word “* electronisation for the conducting state of a gas 
in which there were five electrons. Lenard rays, Beoquerel 
rays, Réntgen rays, and strong currents, give electronisation. 
But it is probable that both electronisation and ionisation 
take place in a gas, and that there are electrons, atoms 
and groups of molecules with a charge which co-operates 
in the conductivity of a gas. An electron appears to ‘possess 
the power of carrying a group of molecules after it, like a 
mother with a dozen children as she tries to make her 
way through a crowded thoroughfare. Prof. FitzGerald 
then maintained that the small carriers of electricity or 
corpuscles, smaller than atoms, which Prof. J. J. Thomson 
had found to exist in a conducting gas, were electrons, 
as they have the same mass as the oscillating changes 
in an atom to which the vibrations of light are due, as is 
shown by the Zeeman effect, and the fact, that the mass 
of these free carriers of electricity is the same in all conducting 
gases. He maintained, however, that there was very little 
evidence to justify the assumption that atoms are made up of 
electrons, but the best evidence in its favour is that it accounts 
for the change in the size of objects moving through the 
ether, which he believed was the correct explanation of 
Michelson's experiments, according to which the earth’s 
diameter is altered by 4cm. in consequence of its motion 
tbrough the ether. 

The following points require an answer :— 

1. What is the cause of ionisation, and what is its nature ? 
Why do not ions exist in pairs ? 

2. What is the source of the energy that keeps ions apart ? 

3. Ionisation does not obey the law of dissociation. With 
sufficient dilution the Jaw does not hold. | 

4. Different ions move with different velocities. 

5. What is the nature of the double layer? Why do som 
substances attract positive electricity and others negative ? 

6. Ionisation in gases and liquids not the same. 

7. Do electrons gravitate, and have they a material nucleus? 

8. The theory of magnetism and nature of paramagnetism. 


. The President, Dr. J. Larmor, suggested that the high 
specific inductive capacity of water might be due to a large 
electric moment in the molecules as the positive and negative 
ions may be far apart. He also remarked that he thought 
atoms could not be broken up, but that what happened during 
conductivity is an interchange of electrons, and that the same 
1 took place at the eleotrodes, whether in gases or in 
iquids. | 

Prof. H. E. Armstrong said that the chemist regarded an 
atom as a sacred structure, and would not admit that it could 
be broken up, but he was ready to admit that the displacement 
of electrons was quite possible. Stability is what marks an 
atom; it has an assymetric structure and a definite combining 
power. He regarded conductivity in gases as being due to 
the same process as in liquids. He believed that the conduc- 


tivity of gases was dependent on the presence of vapours ; for 
Dewar had shown that cooling a vacuum tube destroyed the 
conductivity of the gas within, showing conclusively, he 
thought, that the vapour thus removed was essential to the 
passage of electricity through the gas. Neither is a liquid per 
se an electrolyte. Oxidation does not take place except in the 
presence of conducting water. 

A manuscript was read from Mr. Whetham in which he 
maintained that ions are handed on from molecule to 
molecule, 

Principal Oliver Lodge pointed out that Faraday's law for 
liquids implied that electrons were not separated from ions. 
In-gases, he thought, there were two processes, but whether a 
gas conducted electrolytically or not he considered had not yet 
been proved. He rémarked further that though ions move 
with different velocities, electricity goes at the same rate. 
He added that he hoped the electric theory of matter would 
turn out correct. ` 

Principal Glazebrook asked what produced the first electron 
which led to the interchange in atoms. Mr. W. J. Pope also 
made some suggestive remarks. 

Dr. Н. C. Pocklington then read a Paper on Тһе Radia- 
tion of a Black Body on the Electromagnetic Theory of Light.” 


Wednesday, Sept. 12. 


In Section A, the report of the Electrical Standards com- 
mittee was read by Mr. R. T. Glazebrook. The question of 
the selection of a wire for the construction of the standards is 
still under the consideration of the committee. During the 
year the resistance coils and other apparatus belonging to the 
committee have been removed to Richmond. It is interesting 
to note that the case containing the original coils of the 
Association bears the words, “ То be deposited at Kew." 
After many wanderings: these coils, of memorable fame, have 
at last reached their home and resting place—the National 
Physical Laboratory. Mr. E. H. Griffiths, F.R.S., described 
a form of Wheatstone Bridge, and Mr. R. S. Whipple gave a 
note on “ An Improved Standard Resistance Coil,” after which 
Mr. G. E. Petavel described some experiments on the 
explosive pressures. of gaseous mixtures, which were an 
extension of the work originally done by Bunsen at atmospheric 
pressures to initial pressures of 100 or 200 atmospheres. It 
was proved that compressed gases had a very high thermal 
conductivity. Mr. Petavel proposes to investigate the pheno- 
menon of dissociation at very high pressures. 

The President (Dr. J. Larmor) then read à Paper “Оп the 
Relation of Radiation to Temperature," and emphasised the 
fact that Balfour-Stewart was the co-discoverer with Kirchhoff 
of the law of the яе of the radiation and absorption of 
bodies surrounded by others at the same temperature, and 
therefore in a steady state. 

A Paper, by Dr. S. P. Langley, On the Infra-red Solar 
Spectrum,“ was then read by the recorder (Prof. W. Watson). 
It was а continuation of a communication made six years ago 
by Dr. Langley himself to the British Association at Oxford. 
That elegant piece of research has since been diligently pur- 
sued at the Smithsonian Institute, Only the results obtained 
were given. The apparatus used in this as in the preceding 
5 had not, it was stated, as yet been fully des- 
e e 

The monumental work which Dr. Langley has, without 
either haste or pause, like all true scientists, successfully 
carried out during the last 10 years with the bolometer, 
beginning—if our memory serves us rightly—in that beautiful 
investigation of the radiation from glow-worms and fire-flies, 
which proved that all the energy that such creatures emit, 
small though it be, is always luminous, and then, leading up 
as that research has done, like a stepping-stone to the careful 
study of the invisible spectrum of the sun in the infra-red, has 
we believe, though it came last, not been the least important, 
but possibly the most lasting, of the many valuable contribu- 
tions which have helped, some to a greater others to a less 
degree, to maintain that high standard which Section A 
has always held amongst its sister sections. But it 
is to. the President, Dr. Larmor, however, that the 


particularly brilliant success of this section is chiefly 


784 


due. : We can call to mind many accomplished presidents 
and many successful meetings, but we cannot recall one that 
has left more pleasing memories than the one over which 
Dr. Larmor has presided with so much ability, with so much 
grace and dignity. Throughout the whole proceedings one 
quality shone out before every other, great as no doubt these 
were—his mind was sincere and open. 


U 


LIST OF THE ELECTRICAL PAPERS READ AT THE. 


BRITISH ASSOCIATION MEETING AT BRADFORD. 


The following is a complete list of the electrical Papers 
read and reports presented at the Bradford meeting of the 
British Association, September 6 to September 13, 1900 :— 


SECTION A.— Mathematizal and Physical Science. 


“Note on M. Cremieu's Experiment," by Prof. G. Е. Fitzgerald, F.R.S. 
“ Оп the Creeping of Liquids and the Surface Tension of Mixtures,” by 
Dr. F. T. фов, F. R. S. «M 
* An Experiment on Simultaneous Contrast," by G. J. Burch, F.R.S. 
„The Production of an Artificial Light of the same Character as Daylight, 
by A. Dufton and W. M. Gardner. | 
„On the Partition of Molecular Eaergy," by Prof. G. H. Bryan, F.R.S. 
Note On the Propagation of Electric Waves along Parallel Wires,” by 
Prof. W. B. Morton. | 
“On the Vector Potential of Electric Currents in a Field where Dis- 
turbances sre propsgated with Finite Velocity," by Dr. S. H. 
, Burbury, F.R.S. 
“ Оп the Application of the Electric Telegraph to the Furtherance of 
Eclipse Research,” by Prof. David P. Todd. 
“On the Similarity of the Effect of Electrical Stimulus on Juorganic and 
on Living Substances, by Prof. J. C. Bose. 
“ Wireless Telegrapliy, by Sir William Preece, F.R S. 
“On the Apparent Emission of Cathode Rays from an Electrode at Zero 
. Potential," by C. E. S. Phillips. 
„On Volta-Electromotive Force of Alloys," by Dr. G. Gore, F.R.S. 
“ On a Lecture Room Volt-and-Ammeter," by Prof. Е. G. Baily. 
* On the Phosphorescent Glow in Gases," by J. B. B. Burke. 
“А Form of Wheatstone Bridge," by Е. H. Griffiths, F.R.S. 
Note on an Improved Standard Resistance Coil," by R. S. Whipple. 
Note on the Explosive Pressures of Gases," by С. E. Petavel. 
On the Relation of Radiation to Temperature," by Dr. J. Larmor, F.R.S. 
Report of Committee on Radiation in a Magnetic Field, 
Report of the Committee on the most suitable Method of Determining the 
Magnetic Force on board ship. 
Report of the Committee on the Sizes of Pages of Scientific Periodicals, 
Report of the Electrical Standards Committee. 


| : * — SECTION B.—Chemistry. 
“On the Specific Heat of Gases at Temperatures up to 400deg., by H. B. 
Dixon, F.R.S., and F. W. Rixon, B.Sc. 
* On the Crystalline Structure of Metals,” by Prof. J. A. Ewing, F.R S., 
and W. Rosenhain, В.А. К 
On the Electric Conductivity ofthe Alloys of Irou, by Prof. Barrett, F.R.S. 
„On some New Chemical Compounds discovered by the Use of the Electrio 
Fürnace," by C. S. Bradley. 
br Na ES Committee on the Teaching of Science iu Elementary 
Schools. 
Report of the Committee on the Nature of Alloys. 
Report of the Committee on the Electrolytic Methola of Quantitative 
Analysis, Ж 
SECTION G.—Mechanical Science. 


“ Resistance of Road Vehicles to Traction," by Prof. Hele Shaw, F.R.S. 

“ Power Generation—Comparative cost by the Steam Engine, Water 
Turbine, and Gas Engine,” by J. B. C. Kershaw. 

“ The Automobile for Electric Street Traction,” by J. G. W. Aldridge. 

H Tue Teicher and Liverpool Express Railway,” by Sir W. H. Preece, 

“The Manchester and Liverpool Express Railway—Signals and Brakes,” 
by F. J. Bebr. | 

“The Construction of Large Dynamos, as exemplified at the Paris 
Exhibition," by Prof. S. P. Thompson, F.R.5. 

„Recent Tramway Construction,” by W. Dawson. | 

"Measurement of the Tyactive Force, Resistance, and Aooeleration of 
Trains,” by A. Mallock. 

“On a Combination Integrating Wattmeter and Maximum Demand 

' Indicator," by T. Barker and Prof. Ewing, F.R.S. 

"The Design and Location of Electric Generating Stations,” by 

A. H. Gibbings. i 


MISCELLANEOUS SECTIONS. 
“Electrical Changes in Mammalian Nerve" (Report) (Section D), by 
Dr. McDonald. 
“ Municipal Trading," by Arthur Priestinan. (Section F.) 
“ Recent Changes affectin 
Authorities in England," by F. W. Hirst. (Section F.) 


the Legal and Financial Position of Local 
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DR. JOSEPH LARMOR'8 PRESIDENTIAL ADDRESS 

: TO SECTION A OF THE BRITISH ASSOCIATION 

' AT BRADFORD.* 

| _ (Concluded from page 786). 

Let us now return to the general question whether our.definition 
of a dynamical system may not be too wide. As a case in point, the 
single principle of action has been shown to provide a definite and 
sufficient basis for electro-dynamics ; yet when, for example, one 
armature of an electric motor pulls the other after it without material 
contact, and во transmits mechanical 5 no connection between 
them is indicated by the principle such as could by virtue of internal 
stress transmit the pull. The essential feature of the transmission of 
a pull by stress acroes.a medium is that each clement of volume of 


the medium acts by itself, independently of the other elements. The 


stress excited in any element depends on the strain or other dis- 
lacement occurring in that element alone ; and the mechanical 
effect that is transmitted is considered as an extraneous force applied 
at one ere in the medium, and passed on from element to element 
through these internal pressures and tractions until it reaches 
another place. We have, however, to consider two atomic electric 
charges as being themselves some kind of strain configurations in 
the wether ; each of them already involves an atmosphere of strain 
in the surrounding iether which is part of its essence, and cannot 
be considered apart from it; each of them essentially pervades 
the entire space, though on account of its invariable’ character we 
consider it as a unit. Thus we appear to be debarred from 
Imagining the :ether to act as an elastic connection which is 
merely the agent of transmission of a pull from the one nucleus 
to the other, because there are already stresses belonging to and 
constituting an intrinsic part of the terminal electrons, which are 
distributed all along the medium. Our action criterion of а 
dynamical system, in fact, allows us to reason about an electron 
as a single thing, notwithstanding that its field of energy is spread 
over the whole medium ; it is only in material solid bodies and 
in problems in which the actual sphere of physical action 
of the molecule is small compared with the smallest element 
of volume that our analysis considers, that the familiar idea 
of transmission of force by simple stress can apply. Whatever 
view may ultimately commend itself, this question is one that 
urgently demands decision. A verv large amount of effort has 
been expended by Maxwell, Helmholtz, Heaviside, Hertz, and other 
authorities in the attempt to express the mechanical phenomena of 
electrical action in termsofa transmitting stress. The analytical results 
up to a certain point have been promising, most strikingly so at the 
beginning, when Maxwell established the mathematical validity of 
the way in which Faraday was accustomed to represent to himself the 
mechanical interactions across space, in terms of a tension along the 
lines of force equilibrated by an equal pressure preventing their 
expansion sideways. According to the views here developed, that ideal 
is an impossible one ; if this could be established to general satisfac- 
tion the field of theoretical discussion would be much simplified. 
This view that the atom of matter ів, so far as regards physical 
actions of the nature of a structure in the wther involving an atmos- 
phere of :ethereal strain all around it, not a small body which exerts 
direct actions at a distance on other atoms according to extraneou! 
laws of D was pfactically foreign to the eighteenth century, whea 
mathematical physics was modelled on the Newtonian astronomy etd 
dominated by its splendid success. The scheme of material dynamic, 
as finally compactly systematised by Lagrange, had therefore no 
direct relation to such a view, although it has proved wide enough 
to include it. The remark has often been made that it is probably 
owing to Faraday’s mathematical instinct, combined with his want of 
acquaintance with the existing analysis, that the modern theory of 
the ether obtained a start from the electric side. Through bis 
teaching and the weight of his authority, the notion of two electric 
currents exerting their mutual forces by means of an intervening 
medium, instead of by direct attraction across space, was at an eatly 
period firmly grasped in this country. In 1845 Lord Kelvin wa 
already mathematically formulating, with most A end success, 
continuous elastic connections, by whose strain the fields of activity 
of electric currents or of electric distributions could be illustrated ; 
while the exposition of Maxwell interconnected scheme, in the 
earlier form in which it relied on concrete models of the electric 
action, goes back almost to 1860. Corresponding to the two physical 
ideals of isolated atoms exerting attraction at a distance, and atoms 
operating by atmospheres of æthereal strain, there are, as y 
indicated, two different developments of dynamical theory. The 
original Newtonian equations of motion determined the course of à 
system by expressing the rates at which the velocity of each of it 
small parts or elements is changing. This method is still eT 
applicable to those problems of gravitational astronomy in whic 
dynamical explanation was first successful on a grand scale, 
the planets being treated as point-masses, each subject to the 
vitational attraction of the other bodies But the more recent 
development of the dynamics of complex systems depends on 
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the fact that analysis has been able to reduce within manageable 
limits the number of varying оп whose course is to be 
explicitly traced, through taking advantage of those internal relations 
of the parts of the system that are invariable, either geometrically or 
dynamically. 'Thus, to take the simplest case, the dynamics of a 
eolid body can be confined to a discussion of its three components of 
translation and its three components of rotation, instead of the 
motion of each element of its mass, With the number of independent 
co-ordinates thus diminished, when the initial state of the motion 1s 
specified the subsequent course of the complete system can be traced ; 
but the course of the changes in any part of it can only be treated in 
relation to the motion of the system as a whole. It is just this mode 
of treatment of a system as a whole that is the main characteristic of 
modern physical analysis. The way in which Maxwell analysed the 
interactions of a system of linear electric currents, previously treated 
as if each were made up of small independent pieces or elements, 
and accumulated the evidence that they formed a single dynamical 
system, is a trenchant example. The interactions of vortices in fluid 
form a very similar problem, which is of special note, in that the con- 
stitution of the system is there completely known in advance, so that 
the two modes of dynamical exposition can be compared. In this 
case the older method forms independent equations for the motion of 
each material element of the fluid, and so requires the introduction 
of the stress—here the fluid pressure—by which dynamical effect is 
passed on to it from the surrounding elements: it corresponds to a 
method of contact action. But Helmholtz opened up new ground in 
the abstract dynamics of continuous media when Те recognised 
(after Stokes) that, if the distribution of the velocity of spin at those 
places in the fluid where the motion is vortical be assigned, the 
motion in every part of the fluid is therein kinematically involved. 
This, combined with the theorem of Laggrange and Cauchy, that 
the spin is always confined to the same portions of the fluid, formed 
a starting point for his theory of vortices, which ehows how the 
eubsequent course of the motion can be ascertained without con- 
sideration of pressure or other stress. 

The recognition of the permanent state of motion constituting a 
vortex ring as a determining agent as regards the future courae of 
the system was in fact justly considered by Helmholtz as one of his 
greatest achievements. Theprinciple hadentirely eluded the attention 
of Lagrauge and Cauchy and Stokes, who were the pioneers in this 
fundamental branch of dynamics, and had virtually prepared all the 
necessary analytical material for Helmholtz'a use. The main import 
of this advance lay, not in the assistance which it afforded to the 
development of the complete solution of special problems in fluid 
motion, but in the fact that it constituted the discovery of the types 
of permanent motion of the system, which could combine and inter- 
act with each other without losing their individuality,” though each 
of them pervaded the whole field. This rendered possible an entirely 
new mode of treatment ; and mathematicians who were accustomed, 
as in astronomy, to aim directly at the determination of all the 
details of the special case of motion, were occasionally slow to 
apprehend the advantages of a procedure which е at formu- 
lating a description of the nature of the interaction between various 
typical groups of motions into which the whole disturbance could be 
resolved. 

I'he new train of ideas introduced into physics by Faraday was 
thus consolidated and emphasised by Helmholtz's investigations of 
1858 in the special domain of hydro-dynamics. In illustration let us 
consider the fluid medium to be pervaded by permanent vortices 
circulating round solid rings as cores : the older method of analysis 
would form equations of motion for each element of the fluid 
involving the fluid pressure, and by their integration would 
determine the distribution of pressure on each solid ring, and thence 
the way it moves. 'This method is hardly feasible even in the 
simplest cases The natural plan is to make use of existing simplifi- 
cations by regarding each vortex as a permanent reality, and directly 
attacking the problem of its interactions with the other vortices. The 
energy of the fluid arising from the vortex motion can be expressed in 
terms of the positions and strengths of the vortices alone ; and then 
the principle of action, in the generalised form which includes steady 
motional configurations as well as constant material configurations, 
affords a method of deducing the motions of the cores and the inter- 
actions between them. If the cores are thin they in fact interact 
mechanically, as Lord Kelvin and Kirchhoff proved, in the same 
manner as incar electric currents would do, though the impulse 
thence derived towards a direct hydro-kinetic explanation of electro- 
magnetics was damped by the fact that repulsion and attraction have 
to be interchanged in the analogy. The conception of vortices, once 
it has been arrived at, forms the natural physical basis of inves- 
tigation, although the older method of determining a distribution of 
preseure-strers throughout the fluid and examining how it affects 
the cores is still possible ; that stress, however, is not simply trans- 
mitted, as it has to maintain the changes of velocity of the various 
portion of the fluid. But if the vortices have no solid cores we are 

at a loss to know where even this pressure can be considered as 
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* We may com G. W. Hill's more recent introduction of the idea of 
permanent orbits into physical astronomy. ` 


applied to them ; if we follow up the stress we lose the vortex ; yet 
a fluid vortex can, nevertheless, illustrate an atom of matter, and we 
can consider such atoms as exerting mutual forces, only these forces 
cannot be considered as transmitted through the agency of fluid 
pressure, The reason is that the vortex cannot now be identified with 
a mere core bounded by a definite surface, but is essentially a con- 
figuration of motion extending throughout the medium. 

- Thus we are again in face of the fundamental question whether all 
attempts to represent the mechanical interactions of electro-dynamic 
systems, as transmitted from point to point by means of simple atrees, 
are not doomed to failure ; whether they do not, in fact, introduce 
unnecessary and insurmountable difficulty into the theory. The 
idea of identifying an atom with a state of strain or motion, pervad- 
ing the region of the ether around its nucleus, appears to demand 
wider views as to what constitutes dynamical transmission. The 
idea that any small portion of the primordial medium can be isolated, 
by merély introducing tractions acting over its surface and trans- 
mitted from the surrounding parts, is no longer appropriate or con- 
sistent : a part of the dynamical disturbance in that element of the 
medium is on this hypothesis already classified as belonging to, and 
carried along with, atoms that are outside it but in its néighbour- 
hood—and this part must not be counted twice over. The law of 
Poynting relating to the paths of the transmission of energy is known 
to hold in its simple form only when the electric charges or currents 
are in a steady state ; when they are changing their positions or 
configurations their own fields of intrinsic energy are carried along 
with them. 
It is not surprising, considering the previous British familiarity 
with this order of ideas, that the significance for general physics of 
Helmholtz’s doctrine of vortices wag eagerly developed in ‘this 
country, in the form in which it became embodied through Lord 
Kelvin’s famous illustration of the constitution of the matter, as 
consisting of atoms with separate existence and mutual interactions. 
This vortex-atom theory has been a main source of physical sugges- 
tion because it presents, on a simple basis, a dynamical picture of an 
ideal material system, atomically constituted, which could go on 
automatically without extraneous support. The value of such a 
picture may be held to lie, not in any supposition that this is the 
mechanism of the actual world laid bare, but in the vivid illustration : 
it affords of the fundamental postulate of physical science, that 
mechanical phenomena are not parts of a scheme too involved for us 
to explore, but rather present themselves in definite and consistent 
correlations, which we are able to disentangle and apprehend with 
continually increasing precision. i 

It would be an interesting question to trace the origin of our 

preference for a theory of transmission of physical action over one 
of direct action at a distance. It may be held that it rests on the 
same order of ideas as supplies our conception of force ; that the 
notion of effort which we associate with change of the motion of a 
body involves the idea of a mechanical connection through which 
that effort is. applied. The mere idea of a transmitting medium 
would then be no more an ultimate foundation for physical explana- 
tion than that of force itself. Our choice between direct distance 
action. and. mediate transmission would thus be dictated by the 
relative simplicity and coherence of the accounts they give of the 

henomena : this is, in fact, the basis on which Maxwell’s theory 

ad to be judged until Hertz detected the actual working of the 
medium. Instantaneous transmission is to all intents action at a 
distance, except in so far as the law of action may be more easily 
formulated in terms of the medium than in a direct geometrical 
Btatement. | 

In connection with these questions it may be permitted to refer to 
the eloquent and weighty address recently delivered by M. Poincaré 
to the International Congress of Physics. М. Poincaré accepts the 
principle of least action as a reliable basis for the formulation of 
physical theory, but he imposes the condition that the results must 
satisfy the Newtonian law of equality of action and reaction 
between each pair of bodies concerned, considered by themselves ; 
this, however, he would allow to be satisfied indirectly, if the 
effects could be traced across the intervening «ther by stress, to 
that the tractions on the two sides of each ideal interface are 
equal and opposite.* As above argued, this view appears to exclude 
ab initio all atomic theories of the general type of vortex atoms, in 
which the energy of the atom is distributed throughout the medium 
instead of being concentrated in a nucleus ; and this remark seems to 
go to the root of the question. On the other hand, the position here 
asserted is that recent dynamical developments have permitted the 
extension of the principle of action to systems involving permanent 
motions, whether obvious or latent, as part of their constitution ; 
that on this wider basis the atom may itself involve a state of steady 
disturbance extending through the medium, instead of being only a 
local structure acting by push and pull. The possibilities of 


* Cf. aleo Hertz on the electromagnetic equations, § 12, Wied. Ann., 
1890. The problem of merely replacing a system of forces by a statical 
stress is widely indeterminate, and therefore by itself unreal ; the actual 
question is whether any such representation can be co-ordinatel with 
existing dynamics, 
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mical explanation are thus enlarged. The most definite type 1 Here our knowledge is entirely confined to steady states, 
odel yet imagined of the physical interaction of atoms through | of the molecular system: it is purely statical., In ordinary statics 
ather is, perhaps, that which takes the ether to be a rotationally | and the dynamics of undisturbed steady motions, the form of the 
ic medium after the manner of MacCullagh and Rankine, and | energy function is the sufficient basis of the whole subject This 
8 the ultimate atom include the nucleus of a permanent rota- | method is extended to thermo-dynamics by making use of the 
1 strain-configuration, which as a whole may be called an | mechanically available energy of ankine and Kelvin, which is a 
ron. The question how far this is a legitimate and effective | function of the bodily configuration and chemical constitution and 
il stands by itself, apart from the dynamics which it illustrates ; | temperature of the system, whose value cannot under any circum. 
all representations it can only cover a limited ground, For | stances spontaneously increase, while it will diminish in any. 
nce, it cannot claim to include the internal structure of the | operation which is not reversible. In the statics of systems in 
us of an atom or even of an electron; for purposes of physical | equilibrium or in steady motion, this method of energy is a particular 
y that problem can be put aside, it may even be treated as | case of the method of action ; but in its extension to thermal staties 
utable. All that is needed is a postulate of free mobility of this | it is made to include chemical as well as con tional ch 

пів through the ether. This is definitely hypothetical, but it | and a new point appearsto arise. Whether we do or do not take it 
ban unreasonable postulate. because a rotational ether has the | to be possible to trace the application of the principle of action 
arties of a perfect fluid medium except where differentially | throughout the proces of chemical combination of two molecules, 
ional motions are concerned, and so would not react on the | we certainly here postulate that the static case of that principle, 
m of any structure moving through it except after the manner | which applies to steady systems, can be extended across chemical 
. apparent change of inertia, It thus seems possible to hold combinations. The question is suggested whether extension would 
uch a model forms an allowable representation of the dynamical | also be valid to transformations which involve vital processes This 
ty of the sether, as distinguished from the complete constitution | seems to be still considered an open question by the best authorities, 
ie material nuclei between which that medium establishes | If it be decided in the negative a distinction is involved between 
ction. Е vital and merely chemical processes. 

any rate, models of this nature have certainly beem most helpful It is now taken as established that vital activity cannot create 
ix well'a hands towards the effective intuitive grasp of a scheme | energy, at any rate in the long rua, which is all that can from the 
ations as a whole, which иң have proved too complex for | nature of the case to be tested. It seems not unreasonable to follow 
act unravelment in detail. When a physical model of concealed | the analogy of chemical actions, and assert that it cannot in the long 
mical processes has served this kind of purpose, when its con- | run increase the mechanical availability of energy —that is, considering 
has been explored and estimated, and has become familiar | the organism a3 an apparatus for transforming energy without being 
gh the introduction of new terms and ideas, then the ladder by | itself in the long run changed. But we cannot establish a Carnot, 
1we haveascended may bekicked away, and the scheme of relations 


cycle for a portion of an organism, nor can we do so for a limited 
1 the model embodied can stand forth in severely abstract form. po of time; there might be creation of availability accompanied 
y 


d many of the most fruitful branches of abstract mathematical changes in the organism itself, but compensated by destruction 
віз itself have owed their start in this way to concrete physical | and the inverse changes a long time afterwards. - This amounts to 
ропа. This gradual transition into abstract statement of | asserting that where, as in a vital system or even iu a simple mole. , 
cal relations in fact amounts to retaining the essentials of our | cular combination, we are unable to trace or even assert complete 
ng models while eliminating the accidental elements involved | dynamical sequence, exact thermo-dynamic statements should be- 
m; elements of the latter kind must always be present because | mainly confiued to the activity of the existing organism as a whole; 
wise the model would be identical with the thing which it | it may transform inorganic material without change of energy апі. 
sents, whereas we cannot expect to mentally grasp all aspects of | without gain of availability, although any such statements would be 
tent of even the simplest phenomena. Yet the abstract stand- | inappropriate and unmeaning as regards the details of the processes 

is always attained through the concrete ; and for purposes of | that take place inside the organism itself. 

iction such models, properly guarded, do not perhaps ever lose In any case it would appear that there is small chance of reducing 
value ; they are just as legitimate aids as geometrical diagrams, | these questions to direct dynamics ; we should rather regard Carnot's 
hey have the same kind of limitations. In Maxwell's words, | principle, which includes the law of uniformity of temperature aud 
the sake of persons of these different types scientific truth | із the. basis of the whole theory, as a property of statistical type 
d be resented in different forms, and should be regarded as | confined to stable or permanent aggregations of matter. Thus no 
ly scientific whether it appear in the robust form and the vivid | dynamical proof from molecular considerations could be regarded 
ring of a physical illustration, or in the tenuity and paleness of | as valid unless it explicitly restricted the argument to permanent 
bolical expression.” The other side of the picture, the neces- | systems ; yet the conditions of permanency are unknown except in 
incompleteness of even our legitimate images and modes of | the simpler cases. The only mode of discussion that is yet possible 
entation, comes out in the Дер opinion of Young |is the method of dynamical statistica of molecules introduced by . 
romatics," 1817), at a time when his faith in the undulatory | Maxwell. Now statistics is a method of arrangement rather than of 
r of light had been eclipsed by Malus's discovery of the | demonstration. Every statistical argument requires to be verified by 
mena of polarisatian by reflection, that this difficulty “ will companion with the facts, because it is of the essence of this method ; 
bly long remain, to mortify the vanity of an ambitious philo- | to take things as пш distributed except in so far as we know 


completely unresolved b any theory": not many years | the Sene and we simply may not know essential facts to the - 
rards the итү was solved by Fresnel. contrary. For example, if the interaction of the wther or other 
IS process о 


removing the intellectual scaffolding by which our | cause produces no influence to the contrary, the presumption would . 
| ge is reached, and preserving only the final formulæ which | be that the kinetic energy acquired by a molecule is, on the average, 
ss the correlations of the directly observable things, may more- d ero distributed among its various independent modes of motion, 
eadily be pushed too far. It asseris the conception that the | whether vibrational or translational. Assuming this type of distri- 
rse is like an enclosed clock that is wound up to go, and that | bution to be once established in a gaseous system, the dynamics оѓ, 
lingly we can observe that it is going, and can see some of its | Boltzmann and Maxwell show that it must be permanent. But its 
wee movements, but not much of them; that thus, by | assumption in the firet instance is a result rather of the absence than 
itobservation and use of analogy, есап compile, in merely tabular | of the punc of knowledge of the circumstances, and can be. 
information as to the manner in which it works and is likely | accepted only so far as it agrees with the facts; our knowledge ot 
on working, at any rate for some time to come; but that any | the facts of specific heat shows that it must be restricted to modes of 
pt to probe the underlying connection is illusory or illegimate. | motion that are homologous, In the words of Maxwell, when he 
heoretical precept this is admirable. It minimises the danger | first discovered in 1860, to his great surprise, that in a system of . 
ignoring or forgetting the limitations of human faculty, which | colliding rigid atoms the energy would always be equally divided 
ly utilise the imperfect representations that the external world | between translatory and rotatory motions, it is only necessary to 
звев on our senses. On the other hand such a reminder has | assume, in order to evade this unwelcome conclusion, that **asome- 
been required by the master minds of modern science, from | thing essential to the complete statement of the physical theory of 
rtes and Newton onwards, whatever their theories may have | molecular encountera must have hitherto escaped us.” 

Its danger as a dogma lies in its application. Who із to | Our survey thus tends to the result, that as regards the simple and 
» without risk of error, what is essential fact and what is | uniform phenomena which involve activity of finite regions of the 
сіла! scaffolding !. To which class does the atomic theory of | universal wther, theoretical physics cau lay claim to constructive 
r belong? That is, indeed, one of the intangible things which | functions, and can build up a definite scheme; but in the domain of 
uggested may be thrown overboard in sorting out and classify- | matter the most that it can do is to accept the existence of auch 
ur scientific possessions. Is the mental idea or image, which | permanent molecular systems as present themselves to our notice 
its, and alone can suggest, the experiment that adds to our | and fit together an outline plan of the more general and universal 
:te knowledge, less real than the bare phenomenal uniformity | features in their activity. Our well-fonnded belief inthe rati. 
it has revealed! Is it not, perhaps, more real in that the | of natural processes asserts the possibility of this, while a@imittin 
mities might not have been there in the absence of the mind to | that the intimate details of atomic constitution are 
ve them! scrutiny and provide plenty of room for processes that 
time is now left for review of the methods of molecular | finite dynamical correlation. 
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SORGE S. ROBERTSON’S: PRESIDENTIAL 
ESS TO THE GEOGRAPHICAL SECTION OF 
BRITISH ASSOCIATION AT BRADFORD.* 


ness of the occasion led me to believe that the British 
elf was a very proper subject for such reflections as could 
‘ssed within the limits of an inaugural presidential address. 
' with the important practical application of our science to 
of national life—political geography—I feel that perha 
yen) arrose aia is necessary. Pure geography, with its placid 
ind its far-stretching outlook, con bied sometimes with a 
levotion to tbe facts and conclusions of strict geographical 
3 apt to incline many scientific minds to an admirable quiet- 
.opolitanism —the coamopolitanism of the cloistered college 
ture theatre. It perhaps also at times has a tendency to 
pure academic students a feeling of half disdain or of 
irritability against those who love the science for its 
and social suggestiveness and elucidations Thus there isa 
danger that geographers of high intellectual calibre, with 
3nis o scholarly, may come to underrate nationality 
dok upon the world and mankind as the units, and upon 
and confederacies and amalgamations merely as specific 
в of the general type. We know that geography is often 
1ipon as the science of foreign countries more especially. Such 
confusion is undoubtedly less common than it was, yet it 
luences, unconsciously, the minds of many people. It is well 
forget this curious fact, and to point out, as if it required 
ising, that there is nothing foreign to. geographical thought 
association of geography and patriotism, and that the home 
y is worthy of careful study, particularly when, as with us, 
dme country is not Yorkshire, nor England, nor the United 
om, but the whole British Empire. Every true man loves his 
ountty the best in the world. To love mankind one must 
by loving individuals ; before attaining to true cosmopolitanism 
iust first be patriotic. E "MEN 
2 British Empire is equal in size to four Europes, while its 
lation approximates four hundred millions. Although that may 
a somewhat grandiloquent method of description, it is a fairly 
‘ate statement of fact. Still more interesting to us is another 
that outside of these islands we have come ten millions of 
2-skinned, VV These islands are 
ely more than one-hundredth part of the whole empire, 
ugh we count as four-fifths of its white population; of the total 
‘ber of the Queen’s subjects we are, however, no more than a 
h. British Empire is somewhat of a misnomer, just as the North 
erican and Australian Colonies were never colonies at all in the 
sical sense of the word. For the colonies are not independent 
he mother country. An ar again really means a number 
subject peoples brought together, and at first held together, by 
ce. India is an empire, for instance. Happily, however, there 
no need now for any novel designation. The style British 
1ріте has become in time of stress a rallying cry for all the 
ieen's subjects, and the term has been sanctified by the noble 
тег devotion shown to her Majesty, both as a beloved and vene- 
ved constitutional sovereign, and as the common bond of unity 
tween those great self-governing daughter-nations which we in 
ie past were accustomed to des of as our colonies.” Con- 
‘ning the British Empire, and comparing it with other empires, 
acient, recent, or now existing, its two most remarkable features 
re its Lag e. and long-continued growth and the peraistency of 
з power. It cannot to all seeming grow much larger, from lack of 
‘xpansive possibility. But it is unprofitable to predict. Every step 
vhich has been taken in the way of extension, particularly 
X late years, has been against the wishes and in almost 
passionate opposition to the views of large sections of the 
people. Yet the process of enlargement has gone on continually. 
{n short, the British Empire, in spite of its seemingly reckless out- 
spread, ita sometimes cloudy boundaries, its almost vague and appa- 
rently meaningles growth, is at the present day more braced 
together, more manageable, and more vigorous as a complete organi- 
sation than it was 60 years ago. The difference between its actual 
extent in the last year of the century and its size at the date of the 
Queen’s accession can be estimated by a glance at a remarkable series 
of maps published in the ** Statesman's Year Book for 1897,” while 
since 1897, and at this instant, as we all know well, its mighty bulk 
is being still further increased. 

The world as a whole has strangely contracted owing to а bewil- 
dering increa:e in lines of communication, to our more detailed 
geographical knowledge, to the formation of new harbours, the 
extension of railways, the increased speed and the increased number 
cf steamships, and the greatly augmented carrying power of great 
tailing vessels built of steel. Then, hardly second in importance to 
these influences are the great land lines and the sea cables, the 
postal improvements, the telephones, and, perhaps, we may so 
add, the proved commercial utility of wireless telegraphY. 


* Abstract. Delivered’ September 6, 1900. 


This universal time-diminution in verbal and personal contact has 
brought the colonies, our dependencies, protectorates, and our 
dependencies of dependencies, closer to each other and all of them 
nearer still to us. Measured by time. distance, which is the controller 
ofthe merchant and the cabinet minister just as much as of the 
soldier, the world has indeed wonderfully contracted, and with this 
lessening the dominions of the Queen have been rapidly consoli- 
dating. Nor is this powerful influence by any means exhausted. 
In the near future we may anticipate equally remarkable improve- 
ments of a like kind, especially in railways, telegraph lines and 
deep-sea cables, and in other scientific discoveries tor transmitting 
man’s messages through water, in the air, or perhaps by the vibra- 
tions of the earth. For us particularly, railway schemes of expansion 
must be mainly relied upon to open up and to connect distant parts 
of the empire. Our true and only trustworthy road of intercommu- 
nication between the heart of the empire and its limits must always 
be the sea. For general trade purposes, such as the convenience of 
business travellers, all Continental lines and all the great projected, 
railways will Ъз helpful, whatever nation contro!s them ; but our 
certain security is the sea, the кеа which protects us, which has 
taught us to be an imperial people. If we ever forget that, there 
may be a calamitous awakening. We must not be persuaded to 
build—or at any rate to place reliance upon—land roads or railways 
through regions inhabited by tribes and peoples over whom we 
have not complete military as well as political control Persian, 
Arabian, North African railway projects are happily rarely heard of 
now. As national enterprises they never were aud never could be 
practicable, or otherwise than dangerous mistakes. In the future we 
shall remain a world-power only so long as we hold command of the 
sea in the fullest sense of the term, not merely by the force and 
efficiency of the fighting Navy, but by the excellence and the 
perfecting of our mercautile marine, by increasing its, magnitude, 
carrying power, and speed, and by anxiously attending to its recruit- 
ment by British sailors. 

And what has been said about railways applies, with obvious 
modifications, to telegraph lines aud to maritime cables.. The more 
general the extension of these, and the more numerous they become, 
the greater benefit will there beto this country in its double capacity 
as the greatest trader and the greatest carrier of merchandise in the 
world ; -while the actual equivalent to a diminution of time-distance 
in travelling is to be found in the instantaneous verbal message 
which can be despatched to the most distant point of the empire.. 
But we ought certainly to join all the shores of the Queen's 
dominions by sea cables completely controlled by British authority. 
To rely upon connection between our own cables through telegraph 
systems stretching across foreign countries, however friendly, or to 
permit the ends of these sentient nerves of the empire to emerge 
upon shores which might possibly become an err country, is 
dangerous to the point of recklessness, that parent of disaster. Asa 
melancholy instance of my meining it is only necessary for us to 
remember the Pekin catastrophe—how we suffered from those 
dreadful intervals of dead silence, when we could not even communi- 
cate directly with our own naval officers at Taku, or with anyone 
beyond Shanghai, although we have in our possession a place of arms 
at Wei-hai-Wei, upon the Gulf of Pechil. It is obvious that we 
ought to have an all-British cable for pure strategic reasons as far aa 
Wei-hai-Wei, our permanent military outpost on the mainland. 


Now to give some suggestion of the increased facilities for carrying 
merchandise, for conveying passengers quickly about the world, and 
for the sending of messages to all parts of the earth, a few, a very: 
few, ealient facts may be quoted about ships—sailing ships and steam 
vessels—and about telegraphs and cables. In 1870 there were no 
more than 10 British sailing ships which exceeded or reached 
2,000 tons burden. In 1892 the yards on the Clyde alone launched 
46 steel sailing ships which averaged 2,000 tons each. In 1895 the 
number of large steel sailing ships being built in the United Kingdom 
was down to 23, and, speaking generally, it is inevitable that sailing 
ve:sels must give way to ocean steamships for most kinds of cargo— 
cattle, coals, wool, grain, oil, and everything else. It is not 
too bold to predict that the Atlantic, from Queenstown to New York, 
will, before long, be steamed in less than four days. The question 
has now resolved itself simply into this—will it pay shipowners to 
burn so much coal as to ensure these rushing journeys before a cheaper 
substitute for coal is found ? We know that a torpedo-destroyer has: 
been driven through the water at the rate of 43 miles au hour by the. 
use of the turbo-motor instead of reciprocating engines. Consequently 
an enormous increase in the present speed of the great Atlantic linera 
is certain if the new system cau be applied tolarge vessels. By such 
very swift steamers, and by the example they will set to all established 
and competing steamship companies, the journey to Canada and 
subsequently to all other parts of the Empire will be continually 
quickened, until predictions which would now sound extravagant 
will in a few years be simple evervday facts. 

We must turn next to the subject of telegraphic communication, 
especially as it relates to the British Empire. The mazes of land- 
lines and of sea and ocean cables are too numerous and intricate to be 
described in detail. Also the general effect of this me ins of bringing 
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distant peoples together, апа its transcendent importance for political, 
strategic, and trading purposes, need not be too much insisted upon 
in thie place, so obvious must they be to everyone. Yet, great as 
has been its power and advantage in all of those directions in the 
past, it is certain that still greater development and still greater 
service to the world will follow in the future even from existin 

systems, not to speak of their certain and enormous possibilities о 

growth. In the celerity of the actual despatch of a message we need 
not ask for much improvement. Lightning speed will be probably 
sufficient for our go-ahead children of the twentieth century. But 
where we may expect and shall undoubtedly get increased success is 
in multiplied facilities for sending telegrams all over the earth and 
in widening their usefulness and convenience to all ranks and sections 
of the community. To obtain these necessary advantages there are 
two requisites—first a great and general cheapening of tariffs and, as 
a certain consequence of such reduced charges, a duplication or even 
а quadrupling of many of the present cables to prevent blocking; 
and, secondly, an indefinite extension of both lines and cables 
everywhere. Progress in submarine telegraphy , undoubtedly 
means a lessening in the price of service and a firmer control 
by the State, as an obvious corollary to the large help to the 
companies already given by the general taxpayer, quite as much 
as it means those scientific inventions and scientific discoveries 
which the coming years have in store for us. At the present time 
the charges are far too high, ridiculously so as regards India, and the 
uee of the great cables is therefore vary often beyond the power of 
the small capitalist and the trader of the middle sort. Yet certain 
and early news is of supreme importance to large numbers of both 
classes, Its absence hampers or stops business, while its price is too 
severe a tax upon average profits, This fact has led to the invention of 
ingenious and elaborate codes They might possibly have been 
devised in any case; but there is no doubt that messages by code 
would be certainly expanded во as to prevent all possible ambiguit 

if telegraphing to distant countries were not so costly. The spread- 
ing of land lines and sea cables about the earth has gone on rapidly 
since 1870 ; to the extent that those already completed would seem 
‚ even to be in advance of their requirement, 1f that requirement were 
to be measured by their full employment. Nevertheless it is to be 
wished that new companies could be formed and new lines laid 
down to excite competition and thereby to cheapen rates ; or else 
that our Government should step in and regulate charges over subsi- 
dised British lines. For the power of the great telegraph corporations 
by reason of their monetary resources enables them to overcome 
ordinary rivalry and to treat public opinion with indifference. A 
general cheapening of rates has constantly been followed by increased 
profits, earned by the resulting augmentation of traffic. but it needs 
an enterprising directorate to face the necessary initial expenditure, 
except under pressure. Boldness and foresight in finance are na'u- 
rally less prominent features in the management of the great tele- 
graph companies than contentment with a high rate of interest on 
invested capital. All their energy and watchtulness are employed 
to crush competition rather than to extend their activities indefi- 
nitely. Moreover, money making is their business, not Imperial 
Btatesmanship. If it were a question of the added security or the 
cloce coupling-up of the Empire (which are probably synonymous) 


on the one hand and a loss of profit (however splendid the dividends 


might still remain) on the other, we know what would be the resul 
of their deliberations. | 
important as are the sea cables for statesmen, for strategy, 


and.for commerce, they are or will be equally important socially: 


to keep up intimacy and swift intercourse between families 
half in Britain and half in India for instance, or between 
friends and relations in these islands and iu the great colonies. 
They might be made to give the sensation almost of. actual 
contact, of holding the hand of your friend, of speaking directly 
to his heart. It is this interchange of personal news and private 
wishes, quite as much as the profound political and commercial 
a ы of lightning communication with all parts of the empire, 
which will bind the empire in bonds stronger than steel, easy as 
affection, to hold it together with unassailable power. Consequently 
the health and strength of the empire depends very greatly upon 
a cheapening of telegraph charges. Doubtless a time will come 
when all our main cables of the first importance will be in the hands 
of Government, when they will only touch upon British territory, 
and when they will be all adequately protected from an enemy. 
Those are truly imperialistic and patriotic aspirations. But we must 
never forget the grand part in bringing together, within whispering 
distance as it were, the different parts of the world, and consequent] 
of our world-wide empire, which has been taken in the past by suc 
Napoleonic organisers as the late Sir John Pender. It is to him and 
to such men as he that we owe those splendid beginnings which by 
means of vital reflexes from the nerve ceutre of the empire have 
helped to fire our white fellow-subjects all over the globe with a 
loftier patriotism and with new, brave, and broader ideals of 
nationality. 

It was coincident with the opening of the Suez Canal, in 1869, 
that the liveliest interest began to be taken in tea cables, and a 
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master mind perceived their commercial possibilities. Before that 
time the success of the constructing companies had not been great. 
Sir John Pender then founded the famous Eastern Telegraph Co. by 
the amalgamation of four existing lines, which had together laid 
down 8,500 miles of sea cables, besides erecting land-lines also. A 

ear later, in 1873, from three other companies he formed the 

astern Extension, Australasia and China Telegraph Co., which 
jointly possessed 5,200 miles of submarine lines From that date 
the extension of electric communication to all parts of the earth, 
over wild as well as other civilised countries, and beneath the salt 
water, has only been equalled by their average remunerativeness. 
Now there are 175,000 miles of submerged cables alone, of which 
this country owns no less than 113,000 miles The history of some 
of these cables is full of interest and might attract the delighted 
attention of the lover of picturesque romance no less than of the 
student of commercial geography. It also supplies suggestions and 
many facts, both to the physical n and to the student of 
seismic phenomena. Science has taught the companies to economise 
time, labour, and material in cable-laying operations, as well as how 
to improve the working instruments. Human ingenuity, business 
perception, and organising power have shown once more their 
startling possibilities when directed and controlled by cool, clear-eyed 
intelligence combined with general mental capacity. It: is only 
necessary to re-affirm, for the reasons already given, the national, the 
imperial, the commonwealth requirement for cheap telegraphy, and 
the profound necessity there is, both strategically and politieally, for 
complete government control by purchase, guarantee, or other equit- 
able means over main cables which connect Great Britain with her 
daughter states, her Indian Empire, and her dependencies, Our 
communications with our own folk must be independent of private 
pout panies and completely independent of all foreign nations. 

e general considerations which I have named might lead to the 
inference that actual geographical disadvantages, in trade competi- 
tion for instance, may sometimes be conquered by man's resource- 
fulness and energy. Within obvious limitations that is certainly 
true, At places, as we know, the borderland between geography 
and many of the natural sciences is often vague and confusedly 
interlaced. So perhaps also with mechanical and economic science 
our boundaries at certain spots overlap. . Quick steamers, far-reach- 
ing telegraph lines, and the piercing of isthmuses by ship canals may 
atthe first glance appear outside the purview of the geographer. 
Yet from that particular aspect of geography which I have'already 
spoken of as the science of distances we perceive how relevant they 
are, how worthy cf study. Truly ours is a very catholic science. 
Our success as an empire will probably depend for its continuance 
upon a high level of national sagacity, watchfulness, and resource, to 
make up for certain disadvantages, as I think, of our phical 
position since the cutting of the Suez Canal ; and it will also depend 
upon the comprehensive and intelligent study of all branches of 


.Reography, not the least iniportant of which to my view is the science 


of distances—the science ot the merchart, the statesman, and the 
strategist. | | 


REPORT OF THE NEW YORK RAILROAD COMMIS- 
Е SION ON BRAKE TESTS.* 


The report of the competitive tests of street car brakes, held by 


the Board of Railroad Commissioners of the State of New York, has 


been issued, and contains a large amount of valuable information for 
electric railway men. The technical part of the report is made by 
Charles, R. Barnes, electrical expert of the commission. It is very 
complete, and gives a history of the work from its beginning. On 
March 29, 1899, circulars were sent out inviting all makers of street 
car brakes to enter application for the tests, which were to take place 


on the tracks and cars of the Metropolitan Street Railway Co. of New 


York City. Twenty-six applications were filled out, and 25 were 
accepted. Тһе results of tests were recorded by an automatic 
attachment, so that no complaint could be made as to unfair treat- 
ment by any of the contestants. This device was built and carefully 
calibrated by Mr. Barnes and Mr. W. A. Pierson, electrical engineer 
of the Metropolitan Street Railway Со, On each car 14 official 
speed records were taken—three at 8 miles an hour, three at 12 miles 
an hour, three at 15 miles an hour, three at 16 miles an hour, and 
two at 16 miles an hour with sand on the track. Air brakes were 
submitted to test by the following-named companies: Magunn Air 
Brake Co., Cliristensen Engineering Co., Standard Air Brake Co., 
John E. Reyburn. Electric brakes were tested from the General 
Electric Co.; Columbia Electric Light and Brake Co.; Price, 
Darling & Co.; Electric Selector and Signal Co. Hand-power 
brakes were submitted by Sterling Supply and Manufacturing Co., 
M. Н Vogel, Sauvage Street Car Brake Co. Brakes classified as 
friction brakes were entered by the Peckham Motor Truck and 
Wheel Co., and the J. G. Brill Co. Track and wheel brakes tested 
were from the Devlin Street Car Brake Co., Philip Bach and Bernard 


* From the Western Electrician of Ohiosgo. 
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| No. I.—Showing average stops made with all brakes tested at 8, 12, 15 and 16 miles per hour, and at 16 miles per hour with sand. 
ein А 12 miles per 15 miles 16 miles per 106 miles per hour, 
ae 8 miles per hour. hour. hour. a hour. E with eh 
Name of brake. a — M! JV c ш со 
Feet. | Seconds) Feet. Seconds. Feet. | Seconds.,| Feet. | Seconds, Feet. | Seconds. 
Motor, Truck and Wheel Со. ........ РИЯ 42:4] 7:03 59:52 | 644 | 7050 | 687 81:25 745 79°91 | 751 
reet Car Brake Co. ................................. 54-08 138 65°80 | 886 | 9236 9:58 95:65. | 951 8491 | 798: 
^n Air Brake Co. . кас . . | 5686 6:20 8825 | 788 | 11580 8:60 | 130775 974 9570 | 6:65 
Air Brake Co. ................. VER es — | 5419 6°79 76:08 | 548 86:85 7:52 | 10447 8:48 95:04 | 6°58 
lectrice Co . . . . 45:00 534 | 11102 | 895 | 11486 832 | 154772 8:62: | 11666 | 6:58 
Car, Light and Brake Co............... КОРУИ 65:86 6:16 99:94 | 546 | 139:50 730 | 15508 770 | 20566 | 7:55 
Street Car Brake Coo 4611 400 | 7858 | 567 |12916 850 | 135827 860 |14325 | 7:31 
TO: енор А $511 3:16 6783 | 612 | 12188 750 | 10844 622 | 12716 | 747 
ppliance CoZZIZꝛ—ài˙ZW . . 40:27 3°15 6836 | 454 | 15511 5:92 | 140:69 6:07 t sm 
// ⁵⁵—— ря 50:86 1:56 72:85 | 786. | 9211 9:62 | 11991 | 10:56 | 10558 | 935 
gann Air Brake Co. .......... FFH 4278 | 6°75 56°80 | 7:55 81:80 9:12 95:66 917 8916 | 870 
uin, ⁵ v hated Pa re MORE 27 7:25 А КО ee eee ИР it is "m 
Supply and Manufacturing Co. .................. 41:50 6:99 5700 | 791 7521 | 9°59 8141 9`55 9066 | 9'45 
Selector and Signal Со. ........................... 38775 7" 50:00 | 7:95 60°02 8:28 72°33 9:35 7508 | 892 
nd Schlegel . mt zs n TT TD bs is " Ve "m js 
teyburn ......... — еазне — d vac 66:80 717 94:00 | 8:55 re ү? з 
* No tests after 8 miles per hour. ' + No test. 


ble No. II. Showing comparative average stops at all speeds. 


v. à; Name of oompany. | Feet. 
lectric Selector and Signal Co eee es, 58:85 
eckham Motor, Truck, and Wheel Coo . 66°71 
terling Supply and Manufacturing Co. ....... —€— 69:16 
i. P. Magann Air Brake Co. ............. ahah evi ТИЕ ` 15:22 
)evlin-streeet Car Brake ktoo 2 18:15 
Standard Air Brake Co :k—ꝛwꝛk7 l Ir . en 82:92 
Vogel Braké 9... nocere eas duck ave ique DAR ar жакын 88:46 
J. G. Brill Co ОЖ csi ККК 9208 
Christensen Air Brake Coo Lecce eene 96 67 
General Electric Cb, ........ ............. әз... енн, THEN 104:45 
Sauvage Brake Co. . . 2.4 ТИ? — 10707 
Columbia Car, Light and Brake Co ees 132 80 
tJ. E. Reyburn........;.. TM "TP 25 2 2e 60 "mm — 
*Price-Darling Brake ee 4. N — 
Safety Appliance Brake ТИ Ө ET — 
*Batch and Schlegel .......... rne esu ККК КРОШКА iei — 

Not tested on all speeda, 
chlegel. A system of brake levers entered by the Safety Appliance 


o. was also tested. 
The air brakes were all of the “ straight-air“ type, the differences 
ing in methods of compression and details of apparatus Among 
Лесігіс brakes the General Electric and Electric Selector were the 
mly ones that met the requirements of the test. The latter is a 
magnetic brake, attached to the regular braké rigging, and operated 
by the trolley current. Among hand-power brakes the Sterling is 
that used by the Metropolitan Street Railway Co. of New York 
City, and consists of gear wheels applied. to the ordinary spindle, 
which multiply the force applied to the brake. The Vogel brake 
uses eccentric gear wheels on the ordinary: brake spindle, so that the 
leverage is increased the nearer the brakes are set, while at first the 
slack is quickly taken up at a reduced leverage. The Sauvage brake 
system is constructed on the principle of a wedge working against a 
wheel. The Peckham brake was the brake known as the “ Price 
Momentum,” which originated on the Chicago City Railway. The 

Brill оршу also presented a friction or momentum brake. 
Table No. 1., from the report, gives the averages of all the tests 

in feet and.seconds required to stop the car at different speeds. 
18 comparative average stops at all speeds are shown in Table 


о. II. 

It should be stated that the cars used were double truck, mounted | 

on Brill maximum-traction trucka, with 30in. aud 20in. wheels. The | 

weight of the car in each case was 20,816lb., except the General 
Electric, which was 24,0001b. | | 

Table No. III shows the result of a test made with a car equipped 

with the ordinary spindle hand brake, such as is in common use. 
This test was made on the same car (with same brake levers) that was 
tested with the Sterling brake, the results of which are given in 
Table No, IV. This test was made for comparing the efficiency; of 
the ordinary brake now generally used with one of the improved 
brakes. The comparison was made with the Sterling brake because 
the change from the ordinary handle to the Sterling brake could be 
made more conveniently than any other. 

Tests were also made to ascertain the comparative amount of force 
exerted by a motorman with the Sterling brake and the common 
brake, An 18in, hand-wheel was used in these tests. The average 
of all stops made by the Sterling brake, with this equipment, was 

~ ö8 Tölt and-the-average--of . the power applied 71-08}. .With. the 
common brake, the average stop was made in 56°87ft. and the average 
of the power applied 92:51b. 


Metropolitan Street Railway 
free to the State for the tests and other valuable aid and co-operation. 


f No tests after 12 miles per hour. 


Table No. III.—Showing result of curves and other information in 
reference to test of car equipped with single chain spindle brake, same 
brake leverags as used on test of Sterling brake, car equipped with 
ordinary brake handle, 14in. sweep, tested Nov. 23, 1899. | 


— — — — 


— — — —— = 


| 


Initial мг a | Average 
speed. Stop. Direction ан Mop. R k 
Miles „ol car. 42. „ the NNNM 
per hour. Ft. In. Sec. , | кеше Ft. Sec. 
8 aa 6 |645 Down 12 "o 
8 49 | .. do. 12 | .. 4. Did not skid 
8 35| 6 !530| do. 12 [43:00 605 ditto 
12 60 5 720 do "| 12 es e | ditto 
12 £4]... 700 Ф. 12 ec ee | ditto 
12 61 5 е до, 12 (6191710 ditto 
15 77 „ 78 de | 12 |... sacs ditto. 
15 76 5 |770 до 12 we ee. ditto 
15 75 4 688 ао, 12 75 58 747, ditto 
16 '86 6 890 Up 12 e) s 00 ditto 
16 86 8 845 do. 12 ec. , ditto 
16 89 6 870 de 12 (8755 868 ' ditto 


— m 5: — — MA 
Sun shining, track dry. 


Table No. IV.—Showing result of curves and also number of pounds 
exerted by motorman on brake wheel in test of car equipped w.th Sterling 
brake with 18in. brake wheel in place of brake handle, car tested 
Nov. 24, 1899. 


| | 

Initial | | No. Average No. ot 
speed. Stop. Direc- of | atop F et 

Miles tion pas- ed Remarks. 

on 
per bf саг. sen 
hour | | igers | | | brake 
Ft. Ia. Sec. 8 Ft. Sec. wheel. 
8 32 10 |515 Down|19 :.. `... 80 Did not skid. 
8 | 27 7 460 do | 12! .. .. 80 ditto 
8 '28:2/485 do. | 12 2952 486 75 ditto 

12 49!...'675: do. 13. 85 ditto 

12 .48!6 648 do. 12 . 65 ditto 

12: 46 6 625 до. | 12 4800 6:49 70 ditto 

15 87 2 |945 do. 12. 75 ditto 

15 81 . 8-70 Up 12. 80 ditto 

15 80 . . 880 d» 12 8272898 80 | Skid rear wheel, 6ft. 

16 758 9 840 do. 12 .» e, 80 Did not c kid. 

16 75 787 do. 12.75 ' ditto 

16 75 6 [795 | do. 12 75°41 8-07 80 | Skid rear wheel, 6ft. 


Clear, track dry. 


Three stops were made from 15 miles an hour with a car equipped 
with the Electric Selector and Signal Co.'s electric brake on rails 
that had just been flooded. This test on the wet rail was made tu 
compare it with the same equipment on a dry rail. The rails were 
wet by running a sprinkling cart over them three times. The 
result shows that the average stop on the wet rail was 71 73ft., and 


on. the dry rail 60ft. 


In conclusion, the board expresses its thanks to the officers of. the 
Co. for furnishing cars, tracks, and men 


The report of the commission is a valuable addition to technical 


literature, and is ре thorough investigation of street car braking 
, ever made the resu | 


{в of which are public. 
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ELECTRIC SUPPLY MAINS CONTRACTS. 


The following circular and Table of Conductors is being sent 
to Electrical Engineers by the Cable Makers’ Association :— 


September 13, 1900. 

The terms and conditions in contracts for electric maius and details of 
conductors have varied so much in different specifications that, with & 
view to standardisation, the undermentioned cable makers have drawn up 
the following, which they suggest as a basis for tenders :— 


1. Conductors.—The sizes and combinations of conductors shown on the 
accompanying Table to be adopted. 

2. Guarantee.—If a guarantee be required for cables supplied and laid 
by the contractore, such guarantee to be in the form of an undertaking to 
make good any fault due to defective material or workmanship, and to be 
free for a period not exceeding twelve months after the cables are laid. In 
case it should be desired that this guarantee be extended beyond twelve 
monthg, an annual charge to be made. | A 

In cases where cables are eupplied by the contractor, but are not laid by 
him, the term of guarantee (if any) to date from the time of delivery of 
the cables. | 

Should the contractor be required under the guarantee to locate and 
repair any defect which may occur in the cables, a charge for such work 
to be made by the contractors in all cases where there is no proof that 
the defect was caused by bad material or workmanship, 

A contract for maintenance when required to be considered as a separate 
matter from the guarantee and to be charged for accordingly. 

8. Quantities.—In the case of a yearly supply of cable, the approximate 
quantities are to be stated, and the c ontractor shall not be called upon to 
deliver more than 25 per cent. in excess of these quan tities, or less than 
25 р cent. below them without special arrangements as to price being 
made. 


4, Disputes.—The engineer's decision shall not be considered as final, 
but there shall be an arbitration clause. . a 

8. Duplicates of Specifications.--Specifieations shall bs supplied in 
duplicate to all firms tendering. 


6. Buspension of Works. — The purchaser shall pay to the contractor all 
reasonable expenses arising from suspension of works by the engineer, 
unless such suspension be due to any fault on the part of the contractor. 

T. Payment.—In contracts for the supply and laying of cables, pay- 
ment to be made on terms not less favourable to the contractor than 80 
per cent. on monthly certificates, 10 per cent. on completion or putting to 
work (thé completion or putting to work not to be dependent on any 
ы contractor), the remaining 10 per cent. twelve months after сош- 
pletion. | | 

In the case of cables supplied by the contractor but not laid by him, 
payment in full to be made within one month from date of engineer's 
certificate of each delivery. 

8. Engineer's Certificates.— The engineer shall certify for payment 
within fourteen days of presentation of the account, and the purchaser 
shall make payment within one month from date of certificate. 

_ In the event of there being any dispute as to the account, or any claim 
in connection with the work, the engineer may deduct from the a count 


Standard Sizes of Conductors for Electric Supply Mains, to 
| become operative on Oct. 1, 1900. 


| Resistance in standard ohms Weight in lbs. per 


Nominal | No. and 


per 1,000 yards. - 1,000 yards. 
size of . ; SSS 
conduct’rs' diameter | Maximum | 
in square | strands, Celcu- Maximum allowable! Calcu- Minimum 
inches. . ` lated. allowable. kor tinned lated. | allowable. 
| | wires. | 
05 ' 7/095 490 499 504 580° | 568: 
05 . 19/058 488 498 503 591° |  580- 
1 ^. 19/082 244 | 249 252 1182: | 1458 
125 | 19/092 194 198 ‘200 1488: 1458: 
15  . 19/101 160 | 168 165 1781: 1745: 
15 | 37/072 — 1638 ‘166 168 1776 1740: 
2 | 57/082 125 128 129 2505: 2257: 
25 | 37/092 0997 102 105 2900: 2842 
$ ; 37/101. 0827 05843 *0852 3494: 3424: 
35 57/110 C697 0711 0715 4145: 4062- 
4 ` 37/118 0606 0518 0621 4772: 4677: 
"4 61/092 0605 ‘0617 0623 4781: 4685: 
5 61/101 »0502 0512 ‘0517 5762 5647: 
6 61/110 +04235 :0131 0133 6836: 6699: 
6 i 91/092 07105 415 0417 7154 6991: 
7 91/098 +0357 0564 0368 8094: 7952: 
"I5 | 91/101 0336 , 10343 | 0346 8597 ' 8425 
'8 91/104 »0317 0323 0327 9115: | 8933- 
9 91/110 0283 0289 -0290 | 10200 ' 9996 
10 91/118 -0246 | 0251 | +0252 | 11740: | 11510: 
10 127/101 0239 -0244 | 0246 | 11910: | 11680: 


v———————MÓ——— M — M MÀ 
In concentric cables the outer conductora will have the resistance corres- 
ponding to the areas as given above, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


rendered such reasonable sum as may be necessary to cover the work in 
dispute; but the issuing of the certificate shall not be delayed in 
consequence. 

Failing payments as specified in Clause 7, and this elause, the purchaser 
shall pay interest at the rate of not less than 5 per cent. per annum. 


9. Tests.— Current for testa on site shall be supplied free to the con- 
tractor at the tension of tlie ordinary supply. 

10. Extras.—The contractor shall not be called upon to supply without 
payment any materials or work not detailed in the specification. 


11. Packages.— Where cables are supplied but not laid by the makers, 
the drums containing them shall be charged for, and allowed for in full 
when returned, carriage paid, in good condition within three months. If 
returned later, not more than two-thirds to he allowed. 


The following cable makera have agreed to these terms and sizes of 
conductora to take effect on and after October lst, 1900: 


Bnrrisu INSULATED Wire Co., Lrv. 

CALLENDER'S CABLE & Construction Co., LTD. 

CoxNoLLv Bros., LTD. — 

W. T. HENLEY's TELEGRAPH Works Co., Ltn. 

INDIARUBBER, GuTTAPERCHA & TELEGRAPH Works Co., LTD. 
Jomnson & PRHILLI fs. 

Lox DON ELECTRIC Wine Co., LTD. 

SIEMENS Bros. & Co., LTD. . 

TELEGRAPH MANUFACTURING Co., LTD. 

WESTERN ELEcTRIC Co. 

W. Т. GLovER & Co., LTD. | 


` 


- 


[d 


Aberdeen.—In connection with the accounts of the Aberdeen 
electricity station referred to in our last issue, it is of interest to note 
that the past year has been a record one in connection with electricity 
supply in this city both in regard to, connections and output, and 
that there is every indication that the current year will be quite as 
satisfactory. One point in favour of the electricity undertaking із 
that gas has been raised 2d. per thousand, while it has been decided 
to keep the charge for electric current at the existing figure. The 
Gas and Electric Lighting committee recommend the Corporation to 
increase the salary of the city electrical engineer (Mr. J. Alex. Bell) 
from £300 to £350, rising by yearly increment’ to £500 per annum. 


Alfreton.— The Council have formally decided to obtain a provi- 
sional electric lighting order. a. 


Alnwick.—The Council have consented to the application of the’ 
Northern Counties Electricity Supply Co. for a provisional electric , 
lighting order. 


Asdrossan.—Propo:als for the erection of electricity supply 
works, estimated to cost about £16,000, are before the Burg 
Commissioners, 


Asylum Lighting.—Prof. F. G. Baily has reported on the 
proposal to light the Fife and Kinross Asylum electrically. ` The 
initial capital outlay is estimated at £2,800, including buildings, and 
the annual maintenance charges are put at £400. Tenders are being’ 
invited for the work. 


Ayr.—The annual report of the burgh electrical engineer 
(Mr. A. J. Fuller) was presented on Monday. Daring the past 
year 3$ miles of cable were laid and 72 new connections made, the 
number of consumers being now 372. The annual output had 
increased from 297,420 units to 425,639 units, or 43 per cent. The 
cost of production had been reduced from 2:03d. to 1°80d. per unit.. 
The revenue amounted to £5,244, and after paying interest on 
capital (£1,530) there was a surplus of £235 to meet the sinking fund. 


Bath.—The ‘electric lighting mains are to be extended into the 


area of the Bath Rural District Council. ) 


Birkenhead. —A special meeting of the Council was held on 
Wednesday to consider a report of the tramways sub-committee 
recommending the adoption of granite setts for the paving of the. 
new electric tramway tracks, After considerable discussion the: 
report was referred back. 


Blairgowrie. —The proposed application by the North British 
Electric Supply Co. for a provisional order will be opposed by the 
Police Commission. 


Brechin (N.B.)—The Angus Electric Lighting Co. has submitted. 
a scheme for the electric lighting of the streets in which mains are 
to be laid. The company propose to substitute 16 c.p. incandescent. 
electric lamps in place of the present lamps, and to provide lamps, 
connections, &c., the present lamp posts to be adapted for electric. 
lighting. The company would also undertake the lighting and ex-. 
tinguishing of the lamps at the rate of £1 per 1,000 hours per lamp, 
which would be at the same rate as paid for gas lighting. The 
matter has been referred to a committee. x : 
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orne.— Negotiations have been opened with the Camborne 
iruth Tramway Co. for the supply of electric current for 
ighting. | 

iff. — A t the meeting of the Electrical and Lighting committee 
ek a letter was read from Mr. W. H. lfingworth, mains 
tendent, which stated that when working in Charles-street 
one of the workmen received a severe shock. The accident 
sed by seizing a cable that was supposed to have been “dead.” 
rer to questions, the chief engineer (Mr. N. Appelbee) said 
was on his holidays at the time, and had not had time to 
into the case. From the report it appeared to him that 
ingworth should have known that the cable was not “dead.” 
juiry is to be held into the matter. 


mbers of Commerce Congress.— At the Congress of British 

ders of Commerce, held in Paris last week, a motion by Mr. H. 

ard (Dover) proposing that arrangements should be made 

ut delay for connecting all lightships and isolated lighthouses 
һе shore by means of wireless telegraphy was adopted. Оп 

.otion of Mr. Hemelryk (Liverpool) the support of the Associa- 

vas given to the Imperial Telegraphs Committee of the House 

mmons in their efforts to promote an inquiry into the whole 
ict. Mr. Plummer proposed that representations should be made 

e Postmaster-General on the great importance of underground 

8 between the chief commercial towns and seaports, so that the 

serious losees arising from the interruption of the present system 

torms might be avoided. This course was approved. | 
leethorpes.—The District Council have resolved to take the 
essary steps to purchase and extend the electric lighting plant to 
jrected by the Great Grimsby Tramways Co., as they propose to 
У 19975 town electrically. The cost of the scheme is estimated at 
Devonport.— The Council have received sanction to the borrow- 
z of £67,917 for electric lighting purposes, being £15,250 for the 
\гсһазе of land, repayable in 50 years, and £52,697 for generating 
ant, &c., payable in 25 years. 

Dover.—It is stated that further powerful electric search-lights 
te to be erected on the heights to the east and west of the Admiralty 
larbour, Dover. А power-house has already been constructed. 

. Driffield.— The application of the Northern Counties Electricity 
Supply Co. for a provisional order is to be opposed. 


Dumfries (N.B.).—The Council -has decided by 20 votes to 2 not 


to lease their provisional electric lighting order, but to establish 
municipal electricity works. 


Electric Traction at Cape Breton.—The Cape Breton Tram- 
way and Electric Co., which hasa capital of £100,009, has decided 
to construct au electric railway in Sydney and suburb; The 


advisability of continuing the line to Glace Bay is also under 
consideration. 


Blectric Traction in Holland. — A company, entitled the Zuid- 
Hollandsche Elektrische Spoorweg Maatschappij, has been formed 
for constructing an electric railway between Rotterdam and the 
Hague and Scheveningen. The authorised capital is 3, 000, O00fl. in 
ordinary shares and 4,000,0001l. in obligations. It is estimated that 
the cost of the line, which it is anticipated will be completed b 
1903, will be 7,800,000H. The whole of the plant will be 197 1 
by the Siemens and Halske Aktiengesellschaft of Berlin. 


Electric Tramways in Surrey.— The London United Tramways 
(Ltd) will apply next session for powers to make considerable exten- 
eions of its tramway system in the county of Surrey. The company 
ү to construct electric tramways from Hammersmith to 

ampton Wick, via Putney-hill, Kingston-hill, and Kingston- 
bridge; from New Malden to Kingston; from the Kingston entrance 
of Richmond Park to Surbiton and Tolworth; from Surbiton to 
Long Ditton, Thames Ditton, and Esher; from Surbiton to Hook ; 
and from Thames Ditton to Hampton Court. Richmond Council 

have referred the matter to their Tramways Committee for report. 


Fraud.—A man, named William Neal, formerly a labourer in the 
employ of the National са Со., was charged at Marlborough- 
street, London, last week, for obtaining money under fraudulent 
pretences, Neal appears to have described himself as still in the 
employ of the National Company, to have called upon a large number of 
telephone subscribers, and on the plea that the employés of the 
company were about to hold a ''beanfeast" to have collected con- 
siderable sums of money on that account. The prisoner seemed to 
have experienced little difficulty in conviacing subscribers of his 
bona fides, and the total amount collected during two months is 
known to have reache.] not less than £22. Neal was yesterday 
sentenced by Mr. Fenwick to one month’s hard labour. 


Hampstead (London.)—In the annual report of the electricity 
department, just issued, the total capital expenditure is given as 
£162,212, The total receipts for the past year amounted to £30,661, 
an increase of £6,283 on the previous: year. The gross profit was 
£16,335, of which repayment of principal and interest absorbed 
£6,619. The total net profit since the commencement of the under- 
taking has been £20,586, 


Hastings. —The work of constructing the electric tramways, . 


powers for which were obtained last session, is about {о 
commenced. | i 
Imports of Electrical Goods into the United Kingdom:—The 
value of electrical goods and apparatus imported into this country 
during A t was £148,317, against £129,022 in the preceding 


month. The total for the eight months ended August 31 was: 


£697,592. 
Inverness.—A company has offered to take a transfer of the 


Council's provisional order and to reimburse all expenses incurred 
by the latter in connection with electric lighting matters, to erect 
electricity works and lay mains in the compulsory area, and to supply 


electric current for private lighting at 6d. and for public lighting at 
3d. per unit. The Council would have the right to purchase 


at 14 years or any subsequent period of seven years, The offer has 


been referred to the Electric Lighting committee. . 


Irvine.—Bailie Kirkland has given notice of his intention to 


move: “That it be remitted to a small committee to secure a civil 


engineer who will consider the capabilities of our coalfields for 


electric light and traction” ; and “That it be remitted to a small 


committee to secure a civil engineer who will consider the capabilities 


of the water power developed by the water in flow from the 
waterworks for electric light and traction.” 


Kirkcaldy.— The Council decided on төшү to adopt the 


recommendation of the Tramway and Electric Lighting committee 
in favour of carrying out their electric lighting and tramway scheme, 


Lake District Electric Tramway Scheme.—At a public meet- 
ing at Windermere a resolution was unanimously passed against the 
roposal to construct an electric tramway from Windermere. to 


Ambleside, A committee was appointed to organise opposition to 


the scheme. 


Leigh.— Customers of the electric lighting department are to have. 
the option of taking current at a uniform price of 54. per unit or at 


the existing figures, viz., 7d. per unit for the first hour's maximum 


demand and 24d. after. A tramways committee was аш at 
Tuesday's meeting of the Council. The mayor (Ald, Fairclough) 
said that members were aware that the South Lancashire Tramways 
Co. had obtained their bill last session giving them power to con- 
struct a line from Lowton to Atherton through Leigh, and that the 
Council had agreed to that. They also obtained power to construct 
tramways to the outlying districts of Leigh, but the latter powers 
could not be exercised without the consent of the Council. It would 
never do to let the company come into the town and construct 
tramways right and left, as it would interfere with any scheme that 
the Council might deem it advisable to adopt. That being so, the 


Council could not block the company, but must do one of three 


things themselves—/1) either seek powers under a bill for the con- 
struction and the working of tramways in their own district, or (2) 
get an order for construction only, and then lease the lines, or 
(3) make arrangements with the company to construct those lines. 

he mayor, Ald. Greenough, Cowburn and Pennington, and Messrs. 
Shaw, Horrocks, Sims, Wood, and Speakman constitute the new 
committee. 


Light Railways.—The Board of Trade have confirmed the follow- 
ing 1900 light railway orders : (1) South Staffordshire, authorising 
the construction of light railways in Wolverhampton, Wednesbury, 
Willenhall, Darlaston, Coseley, and Bilston ; (2) Barnsley and 
District, for Barnsley, Woraborough and Monk Bretton ; (3) 
Gateshead and District, for Gateshead and Whickham ; (4) South 
Staffordshire (Extensions), for Bilston, Willenhall, and Coseley ; 
(5) Bromsgrove, for Worcestershire (between Bromsgrove railway 
station and Lickey End); (6) Peterborough and District, for 
Peterborough and district. 

The Blackburn Corporation have decided to grant facilities for the 
construction of a light (electric) railway between Blackburn, Whalley 
and Burnley, but reserve the right to purchase so much of the rail- 
way as is situate in Rishton in the event of the Blackburn borough 
being extended so as to include that district. 


Llandaff.—The Council have resolved to apply for a provisional 
order. . : 


Longton.—An inquiry was held here on Wednesday into the 
application of the Town Council to borrow money for electric light- 
ing. The town clerk (Mr. G. C. Kent) appeared in support of the 
. and said the provisional order was obtained in 1899, and 
the electricity works were being erected to the plans aud specification 
of the consulting engineer (Mr. Robert Hammond) The staple 
trade in the town was the manufacture of china and earthen- 
ware, and apart altogether from the question of lighting business 
premises and resilences, there was another important question. 
Recently there had been a considerable agitation with reference to 
ead poisoning and poisoning in other forms by tbe dust emanating 
from various processes, and a great amount of motive power was 
required for driving fans and other mechanical appliances, The 
Corporation anticipated a large demand for electric current for motive 


ж 
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г {гота those trades. It was proposed to adopt the continuons- | the 27th ult. the water suddenly ran short and it was found that the 


nt three-wire system of distribution, and the approval of the 
| of Trade had already been réceived. There was no opposition. 


idstone.—In a report just prepared by Mr. S. Sellon the 
cil are advised to apply for powers to construct electric tram- 
in the district. Mr. Sellon starts on the assumption that in 


steam had forced a hole through the masonry under the eill of the 
weir and allowed the whole of the water to escape along another 
course, This had necessitated the dynamos being run by steam, 
entailing heavy expenditure, and the repair of the weir would. 
probably cost several hundred pounds. 


own having a population of 30,000 electric tramways would be | Municipal Telephony.— The question of the erection and equip- 


nerative, and he suggests the construction of four routes of a | ment of a munici 


length of 44 miles. The total cost of construction, equipment, 
ead work, feeders, generating station, and rolling stock is esti- 
. at £40,721. The gross earning capacity would be fairly 
ented by £7,200 per annum at the outset, with a tendency to 
3e. The working expenses would be about 50 per cent., which, 
allowing for depreciation and repairs, would leave a gross 
of £2,900, or a net profit for the first year of £457, after 
ting interest and sinking fund. The estimates provide for 
iinute service. | 


1 telephone exchange occupied the attention of 
the members of the Portsmouth Council on Tuesday, and a formal 
resolution was passed authorising the Telephone committee on 
receiving applications from 400 intending subscribere, to apply to 
the Postmaster-General for a municipal telephone licence. It was 
announced that a number of applications had already been received. 


Musselburgh.—The Council are anxious that the Drake aud 
Gorham Electric Power and Traction Co., who this year obtained a 
provisional order to construct electric tramways in the distric', 
should proceed with the work of construction, and at the Council 


eclesfield.—The Council has received from time to time | meeting on Tuesday a letter was received from the promoters, in 


ations from companies for consent to provisional ordera, but 
sion has yet been come to in the matter. At its last meeting 
тета! Purposes committee discussed a communication from the 
ical Power-Distribution Co. announcing intention to apply for 
'isional order and asking the Council's consent. An interview 


ace last week. The Council's 


which, after expressing surprise at the Council's anxiety, stated that 
ey had every intention of proceeding with the tramway and elec- 
tric lighting scheme upon the earliest possible opportunity. It 
would, however, be necessary to mature their plans for financing 
that and other schemes, which they hoped would be conducted eithe 


en representatives of the company and the Council (Mr. George | in the coming autumn or the early spring of 1901. . 
Ур 


appearing for the former) too 
lecision will be given later. 


nchester and Liverpool Express Electric Railway.—The 
Хеге of this echeme, which was rejected 9 75 Select Committee 
House of Commons (see The Electrician, May 18 and May 25), 


Newport (Mon.) — The discussion by the Council of « proposal te 
erect an independent tramway power station 
until after the November meeting. | 


has been poatpohed 
Notti 


tingham.—The City Council are erecting a refuse destructor | 
at Eastcroft at a cost of about £21,000, and another at ао! 
aay 


decided to renew their application for parliamentary powers | costing £10,000. Ald. Mutoh explained at the meeting on Mon 


session. Certain modifications have been made which, it is 
, will disarm opposition. The bill was thrown out principall 
з objection of the Salford Corporation’ and the Dock Board, 


m intimation that if these could be removed the bill would | value of t 


a good chance of becoming law. "The revised plans show a 
ion of the original line outside Liverpool so as not 
wuch the land of the Dock Board, and the new 
it is stated, will be 20yds. shorter than the old. 
rards Salford, the viaduct cannot be dispensed with altogether, 
compromise is offered which the promotera think ought to 
e the objections of Salford. It is stated that the premotion 
ses this year amounted to nearly £10,000. On Thursday last 
igineers, Mr. F. B. Behr (the inventor) and Mr. Elliot Cooper 
consultation with the local directors to discuss alterations in 
&c. The local directors are Mr. W. Mather, M.P.. Mr. Mac- 


that they anticipated that by utilising the heat which was generated 
by the destructor cells they would obtain from 450 n.r. to 500 fl. P., 
which ea would utilise in the generation of electric current. The 
e fteam to the Electrical committee would be something 
like £4,000 per year. | 
Obituary.— We learn with regret of the death of Mt. John Robert 
Jefferies, a member of the well-known firm of Ransomes, Sims and 
Jefferies, of Ipswich. Mr. Jefferies had been ailing for some time, 
but his death was unexpected. He died on Wednesday morning, 
aged 60. Mr. Jefferies had been associated with the famous Orwell 
Works since 1856, when he joined the staff &s a premium apprentice, 
and he had been one of the managing dire:tors since the firm was 
converted into a limited liability company in 188 4. 


Pocklington (Works).—4 report is being prepared for the 


„ and Mr. T. Broadhurst, of Manchester, and Mr. D. | District Council as to the relative cost of electric and gas lighting. 


ngham, of Liverpool. E 


achester Municipal Technical School and School of Art. — 
labus, running into 360 pp., and interleaved with a large 
т of excellent illustrations of the buildings, interiors, &c., of 
inchester Technical School and School of Art is just issued 
Session 1900-1901 by Mr. John Heywood, Manchester and 
n, price 6d. (by post 9d.) The syllabus gives very full 
ars of the numerous classes, and a careful perusal will show 
ending student how fully his requirements are met in this, 
the most completely equipped technical training establish- 


g classes. The session for evening students begins on Monday, 
17, and that for day students on Tuesday, Sept. 18. 


‘chant Venturers' Technical College.—We referred. on 
of our last issue to the calendar issued for the session 
901. We may add that amongst the recent improvementa at 
lege are the provision, of a much larger physical laboratory 
s equipment, an additional special la 
nical physics, and the introduction of special courses of even- 


Presentation. Last week, at Bolton, the employés of the elec- 
tric lighting and tramway departments шш. Mr. Arthur Elia, 
electrical engineer and mauager of the electric tramway system. with 
a solid silver tea and coffee service, on the occasion of his leaving 
Bolton to take up the position of electric tramway engineer to the 
Cardiff Corporation. Ia addition, members of the Tramway com- 
mittee presented Mr. Ellis with a secretaire and fruit stand. Mr. Ellia 
leaves behind him at Bolton numerous friends who will watch his 
future advance in his profession with interest. 


Rosario (Argentina) Mr. Н. S. Chappell has obtained a 


in the kingdom. Very full courses are provided for day and | 40 years’ сопсе:віоп from the municipality 


эг establishing a tele- 
phone system in this city, The wires are to be underground, an L. 
the concessionaire is to piy the municipality 5 per cent of the gross 
receipts in lieu of all taxation. 


E B 


lamp“, 


- Bhefi4ld.--A portion of the Nether Edge depöt is to be set-aside ` 
tory for heat and | for the construction of new tramcars. At the Corporation тее ир ` 
on Wednesday the chairman of the Tramways committée (Жї. 


Үз ЖМА, 


asses at reduced composition fees for electrical engineers, | Clegg) said he felt strongly that when the tramway system developer 


nical engineers, pattern makera, &c. 


dlesbrough.—The consulting engineer (Mr. Robert Ham- 
has reported to the Electric Lighting committee that a 
‘ary supply of electric current will be available about October. 
zgested that a list of firms requiring temporary supply should 
ipiled. As the supply was only to be temporary it would be 
lent upon one set of plant. Mr. Hammond further reported 
miles of mains suitable for arc lighting had been laid. He 
8 that 30 or 40 arc lights be erected in the principal 
at a cost of from £1,200 to £1,500. Mr. Hammond’s 
nendations were approved. 


ssey (Surrey).—The East and West Molese 

to engage an electrical expert to advise on the 
idson's 
listrict. 


Council has 


ectricity Corporation to establish electricity works 


mouth. —At the Council meeting last week the Electric | for the electric lighting of the sewage works. 


g committee’s report referred to a serious accident to the 


proposal of | from £ 


it wotild be necessary for the committee to be their own car builders ` 


and repairers. It was not intended to move very fast in construction, 


but they wanted power to construct more than one car, for the sake ^ 


of cheapness. Their desire was to build three ог four cars There 


was room at Nether Edge, and the temporary workshop would not | 


cost 
The 
in salary: 


to £233, rising by annual increments ot £35 to £283; Mr. 


£300 per annum. 
The Electric Lighting department has been asked to sub 


" 


` t A 


Bkipton.—4A provisional electric lighting ‘order is ta be applied 


ce at the electricity generating station, On -the morning of | for by the Council. 


e 
Й 


Scarborough.-Si Nicholas Gardens ate to be lighted by are 


ly. 

Electric Light committee recommend the following increases 
Mr. A. Cuthill (station superintendent) irom S208 
A. 
Doxey (chief electrician) from #187. 4з. to £208, increasing by 
annual increments to £250. The increases to take effect from Jan. 1, 
and a three years agreement to be entered into in each case. The 
salary of Mr. J. T. Ballard, mains superintendeat, is to be advanced: 
250 to £275 per annum, and on Dec. 31, 1901, from E273 to 


mit terms, 


щт 


ий Africa — Having go: over 
Ai of Ladysmith are turnin 
pma At the que 
esent, and tenders will eh 
dat electric lighting will be дес 
T Eritish and South African 
дейш of £50,000 is about 
бш! generating plant at the 
in fields —From Oct. 1 
узт Id. a unit for the fit 
EN and Id. per unit. 
kapart —The for 
vasi from Gd. per unit for 
AA aierwards to 4d. and $ 
inast- The Corporation 
drag premises in the distr 
wya n for Oct. ~ 
mn the district from the ! 
on introdure electric tract 


ce states thal 
Am the replies I 


r 7 7 Г 
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South Africa. —Having got over the effects of the siege, the Town 
Council of Ladysmith are turning their attention to public im- 
provements, At present the question of public lighting is under 
consideration, and tenders will shortly be invited. It is probable 
that electric и wi be decided upon. 

The Eritish and South African Export Gazette announces that an 
expenditure of £50,000 is about to be incurred in the installation of 
additional generating plant at the Capetown tramway power station. 

South Shields.—From Oct. 1 the charge for electric current is to 
be increased 1d. a unit for the first hour's maximum demand, making 
the price 7d. and Id. per unit. 

Southport.—The charge for electric current for power has been 
reduced from 6d. per unit for the firat hours maximum demand 
and 2d. afterwards to 4d. and 924. respectively. 

Swansea.— The Corporation have decided to formulate a scheme 
for wiring premises in the district on the “easy payment” system. 


Swinton and Pendlebury.—A special meeting of the Council 
has been summoned for Oct. 8 to consider the purchase of the tram- 
ways in the district from the Manchester Carriage and Tramways Co. 
and to introduce electric traction. 

Telegraph to the Klondike —It is reported that direct tele- 
graphic communication with Yukon will be opened on Oct. 1. 


T Communicaton with Mid-Wales.—Recently Col. 
Pryce-Jones, M.P., asked the Postmaster-General to afford further 
facilities for telephonic communication with Newtown, Welshpool, 
Aberystwith, and other towns in Mid-Wales, but in reply the Post- 
master-General states that he has made inquiries locally, and 
judging from the replies received, there was little probability that 
sufficient support would be forthcoming from any of the towns or 
districts named to justify the expenditure involved. Col. Dire. 
Jones now proposes to ascertain the minimum number of subscribers 
necessary to justify the extension of the system to Newtown. 


Tiverton.—The consulting engineer (Mr. W. P. Adams) has pre- 
seated a report on the proposal to erect electricity works, and three 
schemes are subinitted for the consideration of the Lighting com- 
mittee, viz., steam, gas, or turbine-driven DM. Tbe water power 
scheme was the only one which would yield a profit from the outset, 
and the committee have decided, before reporting fully to the 
Council, to ascertain if this scheme is practicable. In the event of 
water power being employed, it would be necessaty to obtain the 
sanction of the Board of Trade to the construction of a weir across 
the River Exe, and particulars have been submitted to the Board. 


Truro.-- The consulting engineer (Mr. F. H. Headley) is to report 
on the suitability of the Carvedras Smelting Works as a site for an 
electricity generating station. 


Workhouse Lighting.—It appears from correspondence which 
has passed between the West Ham Guardians and the Local Govern- 
ment Board on the subject of the acceptance of certain tenders for 
the eupply and erection of plant forthe lighting by electricity of the 
West Ham Workhouse, that the Board is duped to prefer an 
arrangement by which current is to be taken from the mains of the 
West Ham Town Council. It will be remembered that the tender 
of Mesers. Frank Suter & Co. for carrying out certain works in con- 
nection with the popoe lighting at the workhouse had been 

rovisionally accepted by the Guardians. The Local Government 
rd point out that the estimated cost of the proposed installation 
based upon this provisionally accepted tender is 40 per cent. in 
excess of the original estimate, and tbe Board advise the Guardians 
to abandon the proposal to provide independent generating plant, 
and to either continue to use gas for lighting or, as above mentioned, 
to 5 the Town Council ſor the supply of current from the 
mains. 
from the Board states 

The Board is advised that wherever there is a public supply of electricity 
available it is preferable for a Board of Guardians to use that supply for 
the workhouse rather than to themselves put down independent generating 
plant and a tus, thereby incurriog all the. responsibility and coat of 
increased labour, repairs to machinery, consumption of oo &c., besides 
the risk of requiring increased boiler power. 

Worksop.—The four tenders received for electricity generating 

lant have been returned unopened, and it has been decided | to invite 
reeh tenders, 


Teadon.— The Board of Trade are to be again invited to postpone 
the question of the revocation of the Yeadon provisional order, which 
was obtained in 1894. The Council are of opinion that, “owing to 
the depressed condition of trade and the un ee condition of 
the town, it is undesirable to put down electric lighting plant at 
present.” Offers have been made to the Council by private com- 
panies to establish electricity works but the Council will not consent 
to electric lighting powers being obtained. 


York.—Owing to the exceptional demand for current no more 
connections can be made until the new plant on order has been 
5 This is expected to be available in about a month's 

me. 


motors are also dealt with; an 


ith regard to this alternative proposal the communication : 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offces, I, 2 and 4, Salisbury-court, Fleet. 
street, London :— 


TRR ART or ELEOTROLTTIO SEPARATION ОР METALS."—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic seoara- 
tion of metals and the 5 rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


* ELBOTROMAGNETIO THEORY."—By Oliver Heaviside. Fol. I., 198. 6d. 
Vol. II., 12s. 6d. 

“DRUM ARMATURES AND OoOMMUTATORS,” by Mr. F. Marten Weymouth. 
also ready. Price 78. 6d., post free. Prospectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed ooil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

* ELECTRICAL ENGINEERING FORMULE," а pocket book, by Messrs. W. 
Geipel and H. M. ur; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. 
New Edition nearly ready. 

*' BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH.”—A valuable 
compilation. Being an attempt to classify the data relating to X-Ray 
work. This work contains a quantity of general as well as apecial informa- 
tion bearing upon the whole subject of electrical discharge research, 
Edited by C. E. S. Phillips. Price 5s., post free. 

l 


“Тнк MaNvFACTURE OF ELEOTRIO Ілонт CABBONS."— A Practiza 
Guide to the establishment of à Carbon Manu . Fully illustrated, 
price 1s 6d.; post free, 1a. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material, firing, saturating, and coring, together with a description and 
estimate of ccst of the plant required. 


**LOCALISATION OF FauLTS M ELxOr n Їїлант Matns.”—By F. C. 
Ra . Price 5s., free. The book deals with the important subject 
of looalising faults iu electric t and power cables; and the various 
methods of insulation testing are here oollected and discussed. . 


“WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEOTRIO Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations, bringin 
this latest Hi cage Sap of electrical science quite up to date. New an 

ition, be. nett. Now ready. е 


“ THE CENTENARY OF THE ELEOTRIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. Sd. ; strong cloth, 
в. 6d., post free. ы з 

„TRA МАКОРАОТОВЕ OF CARBONS FOR ALL ELECTRICAL PURPOSES.”— 
by Francie Jehl. 10s. 6d., post free. This is а practical handbook, giving 
a complete description of art of makiag carbons for electrio lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
ased in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, agd plans of a model factory. 


„% Motive POWER AND GEARING FOR ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, C.E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work sn account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated power plants, but also fcr public electric lighting and power 
stations. The various forms of gosring in the power station and for electric 

the k contains, in addition, numerous 
аа giving exact data of the equipment and working of electrio power 
ons. 


4% ELxOTRIO LAMPS AND ELxOrRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, to. New and Cheaper Edition, 68., post free. 

% THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—A new 
edition of this book, by Messrs. Н. K. C. Fisher and J. C. H. Darby, is 
now ready, price ба. net; abroad, бз. 3d. This work is intended to serve as. 


а guide to operators already in the telegraph service, and to those who 


desire to enter that service. · Тһе great cable companies now insist thas 
their operators and probationers shall pass certain examinations in elev- 


| trical subjects. The book is very fully illustrated. 


"erg INCANDESCENT’ LAMP AND ITs MANUFAOTURE."—By Gilbert S. 
Ram. Price 7a Gd., post free, The principles underlying the manufacture - 
of the incandeecent lamp are y and fully dealt with in this volume. 

t MAGNETIO INDUCTION IN IRON AND OTHER Метлтв.”--Ву Prof. J. А. 
Ewing. Price 108. 6d. net. New Edition (Third) now ready. ^... - 

*ELxcTRIO Motive Power,” by Albion T. Snell, contains th 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has h 
much experience. Price 10s. 6d., post free ; abroad, 11s. | 

* ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 10a. 6d., post free. 

"4t SUBMARINE CABLE-LAYING AND REPAIRING. —By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 

„THE ALTERNATE CURRENT TRANSFORMER.”—By Prof. J. A. Fleming, 
M.A., D. So., F.R.S. Vol I.—New Edition. Price 12s. 6d., post free, 
Vol. IL, price 12s. 64., post free, is also ready. 

'* ARMATURE WINDING OF ELEcTRIC MACHINES."—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his I as Chief Designing Engineer of the Edison 
and General Electric panies of America, апа is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full- page 
illustrations and 65 full-page tables, 30s. post free. 
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' TEMPERATURE COEFFICIENTS OF * CoNpcorivrTY! CoPPER." Compiled by 
Messrs. Clark, Forde and Taylor, consulting engineers. Strongly bound 
in cloth, 28. 6d. net. Also а Sheet Table of Log. iprocals of Coefficients 
for Copper Resistances at different temperatures from 82'F. to 81'9'F. 
Printed on strong cardboard, 6d. net. 


*LaBoRATORY Norges AND Forxs.”—We have ready a set of 40 
Elementary and Advanced Exercises for use with rical Engi- 
neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstrators, and Students. 
Tbe object of the series is the saving of the time of the Teacher 
and bis Assistants, and to serve as & record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3e. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price Da. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net ; or bound ia strong 
cloth case, price 12a. 6d. net. portfolios can be had, price 1s. each. 

NOW EEADY.—The cheaper edition of Dr. J. A. Pene Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnics and other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Е 
which differ only from the higher-priced set in being printed on smalier 
cheaper paper, and with leas space for tabulated records, are issued at half 
the price of the original seb. 


„TR POTENTIOMETER AND ITS ÁDJCNCT8": A Universal System of 
кеш Measurement. —By W. C. Fisher. Fully illustrated. Price 6s., 
post free. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office no 
later than first post Thursday ing. New Catalogues, Price Lists 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Walthamstow District Council invite tendera for the supply and 
erection of electric lighting pant and apparatus, including gas plant, 
gas engines, dynamos, switchboard, boosters, balancer and measuring 
instruments, Specifications may be obtained from the consulting 
engineer (Mr. James Enright), 47, Victoria-street, London, S.W. 
after Sept. 4. Further particulars are given in an advertisement, and 
tenders must be delivered to the town clerk (Mr. E. J. Gowen), 
Town Hall, Walthamstow, by 5 p.m. Sept. 25. 


Hackney (London) Electric Lighting committee invite tenders for 
electricity supply mains. Specifications may be obtained from the 
consulting engineer (Mr. Kobert Hammond), 64, Victoria-street, 
Westminster, S. W., after 12th inst., and further particulars are given 
in an advertisement. "Tenders must be delivered to the vestry clerk 
(Mr. George Grocott), Town Hall, Hackney, by 5 p.m. on Oct. 3. 


Devonport Corporation invite tenders for two vertical engines, two 
300kw. generators, balancer, battery, booster and motor, switchboard 
for lighting and traction, storage battery, and a 10-ton travelling 
crane, An advertisement gives further particulars, and specifica. 
tions may be obtained from the borough electrical engineer 
(Mr. Charles Furness), Technical School, Devonban Tenders to 
town clerk (Mr. A. B. Pilling), Municipal-buildings, Ker-street, 
Plymouth, by 5 p.m. 26th inst. 


Sheffield Corporation invite tenders for : (a) Two 600kw. two-phase 
steam alternators and excitera, and (b) alteration of present single- 
phase plant to two-phase. An advertisement gives further parti- 
culara, and specifications can be obtained from the chief engineer aud 
manager of the electric supply department (Mr. S. E. Fedden), Com- 
mercial-street, Sheftield, where tenders must be delivered by Oct, 6. 


Fulham (London) Vestry invite tenders for the supply and erection 
of coal handling plant at their electricity works. Specifications may 
be obtained at the оћсе of the consulting engineer (Mr. F. Н. 
Medhurst), and tenders must be delivered at the offices of the clerk 
(Мг. W. J. Н. Denselow), Town Hall, Walham Green, S.W., by 
6 p.m. of 25th inst. An advertisement contains further particulars. 


Salford Electric Tight committee invite tenders for the supply and 
delivery of seven iron transformer chambera, Specification may be 
obtained from the borough electrical engineer pro tem. (Mr. F. A. 
Wilkinson), and tenders (addressed to chairman of committee) must 
be delivered to the town clerk (Mr. L. C. Evans), Town Hal), Salford, 
by 10 a.m. 2ith inst. See advertisement. 

Salford Corporation also invite tendera for twocast-iron water storage 
tanks for their Strawberry-10ad electricity works. Tenders to town 
clerk by 17th inst. 


London County Council invite tenders for mains for the electric 
lighting of Victoria Embankment and Westminster Bridge. Tenders 
to clerk, Spring Gardens, before noon Sept. 24. 

London County Council Asylums committee invite tenders for 
boilers, engines, dynamos, &c., at Horton Estate, Epsom, Surrey. 
Tenders to committee, 0, Waterloo-place, S.W., by 10 a.m. Sept. 22. 


Dublin Corporation also invite tenders for supply and erection of 
power ата at Ringsend, including pumping engines and 
umps, boilers, electric motors and pumps. Tenders to town clerk 
v noon Oct. 3. 
Dublin Electric Lighting committee invite tenders for electricit 
supply mains and accessories Tenders to town clerk, City Hall 
Dablin, by 4 pm. Oct. 4. | 


Eastbourne Corporation invite tendera for the supply and erection 
of water-tube boilers, with fittings, feed pumps, &c. ; 400kw. steam 
alternator, with exciter (vertical enclosed high-speed engine) ; and 
main switchboard and connections. Tenders to town clerk by 
noon Oct. 4. 


Aberdeen Electric Lighting committee invite tenders for two 
200k w. direct-coupled continuous-current generators and one 120kw. 
balancing set; also for one 420kw. direct-coupled continuous gene- 
rator. illans engines in both cases. Tenders to city electrical 
engineer by Sept. 29. 


Manchester Tramwaya committee invite tenders for two steel 
boilers, cast-iron pipes, rubber rings, bolts and nuts, steel stanchions 
Ke., and 100 car trucks. Tenders (addressed chairman of com- 
mittee), to the town clerk by 18th inst. 


The Vestry of St. John, Hampstead (London), invite tenders for 
eight dry-back marine boilers, steam and water pipee, feed үт 
&c. Tenders to vestry clerk, Vestry Hall, Hampstead, N. Ar 
4 p.m. Sept. 97. 

Tenders are invited for wiring the Suffolk County Asylum, Meltos, 
for the electric light. Tenders to Mr. A. T. Cobbold, County Hall, 
Ipewich, by Oct. 5. 


Sunderland Corporation invite tenders for tripie expansion high- 
speed direct-current steam dynamoe, акаш boilers, and feed 


pumps. Tender= to town clerk by noon Sept. 21. 

Dundalk District Council invite offers for the transfer of ther 

rovisional electric lighting order. Tenders to town clerk, Town 
Hall, Dundalk, before 1 p.m. Sept. 18. 

Brighton Corporation invite tenders for 25 electric motor-ct 
bodies, trucks, and electric-motor equipments, aud aleo for stee! 
girder tramway rails, fishplates, and joints Tenders by Oct. 1. 


Hull Electric Lighting committee invite tenders for steam and 
water pipes, feed-pumps, &c. Tenders (addressed chairman of com- 
mittee) to town clerk’s office by noon Sept. 27. 


Tenders are invited for wiring Wrexham Corporation baths 
Particulars from Messrs. Trentham and Peers, 96, Deans’. 
Manchester, before 15th inst. 

Middleton Town Council require tenders for erecting electricity 
station buildings. Tenders to town clerk by Oct. 11. 


Glasgow Corporation invite tenders for the power station рїї: 
required at Pinkston. Tenders to town clerk by 5 p.m. Sept ?*. 


Tunbridge Wells Corporation invite tenders for high and los: 
tension cables. Tenders to town clerk by Sept. 29. 


IW hitehaven Corporation invite tenders for a switchboard. Tender 
by Oct. 13. 


Rathmines and Rathgar (Dublin) Council require tenders for ele 
tric lighting stores, coal, &c. Tenders by 24th inst. 

Tenders are invited for erecting and equipping a telephone 
exchange in Santiago de Campostella (Spain). Tenders to the Cin: 
Administration of Corunna Province, or to the Registro del Direccion 
Generale de Correos v Telégrafos, Madrid, by 13th prox. 

Tenders are invited for the electric lighting of Azuega (Spain 
The lighting is to be effected by 10 c.p. or 16 c.p. incandestt! 
lamps, and the equivalent of about 3,000 will be required. Tendes 
by 11th prox. | 

Cienfuegos (Cube) Municipal Council invite tenders for puli 
electric lighting. "Tenders to secretary by Oct. 26. 

The Director-General of Works and Communications of the 
Brazilian Ministry of Industry, Kio de Janeiro, invite tenders c 
the supply and erection of electric (or hydraulic) cranes on the w" 
quay at Recife. 


TENDERS RECEIVED AND ACCEPTED. 


Portsmouth Corporation have received the following tender t 
the complete equipment of the proposed tramway power station ~, 
Dick, Kerr & Co. Brit. W'stingh'useCo, £29,390 0 | 

(accepted) . £29,656 0 01 Brush Co. ............ 99,351 10 М 
Elec. Сопаігисіп. Со. 30,262 0 0 | Brit. Schuckert Со. 29,130 0 
Siemens Bros. & Со. 29,858 0 0 | Combe, Barbour & 6 
R. W. Blackwell & Co. 29,568 17 O| Combe ............ 21151 Б 
The special sub-committee, to whom these tenders were refer 
reported that only three firms (Messra R. W. Blackwell & C5. wt 
Kerr & Co., and the Electric Construction Co.) would complete 
work before next summer, and they submitted for considerano " 
alternative offer of В, W. Blackwell & Co. on engines of d 
make (made by Yates and Thom) for £29,875, 17s., and the oft 
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Messse, Dick, Kerr & Co. for £29,656.' Тһе first-named firm 


A lecturet апа demonstrator in physics is required at University 


would complete the work in eight months, while Messrs. | College, Nottingham. Applications to secretary by 25th inst. 


Dick,. Kerr & Co. would undertake to run one or two sets in 
six to seven months, and complete the whole in nine months, The 
offer of Messrs. Blackwell was for American electrical apparatus. 
The generators varied slightly from specification in having a lower 
efficiency. Messrs, Dick, Kerr & Co.’s tender provided for British- 
made plant, &c., throughout, and the whole of the apparatus was 
entirely in accordance with specification. This tender was also 
superior to Messrs. Blackwell’s in other respects, notably with regard 
to the pipe work. Both were experienced бгпіз, and practically 
agreed to the conditions of contract, excepting for an objection on 
the part of Messrs. Blackwell to clauses 15 and 24. They therefore 
recommended the acceptance of the tender of Messrs. Dick, Kerr & 
Co., and this recommendation was adopted. 

The contract for the erection ofthe station building has been let to 
Mr. J. W. Perkins at £10,515. 8a. 


In our last issue we announced that the tender of E. Lace & Son 
had been recommended for acceptance by the Cardiff Electric Light 
committee for the supply of sundry pipes feed water heater, &c , for 
the electricity works at £1,379. This recommendation has been 
adopted by the Corporation, and we give below a list of the tenders 


received: 

E. Lace & Son (aceepted) £1,379 0 0 | J. Williams & Son £1,760 0 0 
E. Danks & Со. ......... 2,500 7 6| Babcock & Wilcox ...... 1,525 0 0 
Edwards & Barnes 2,159 0 0 | Aiton & Co. ............... 1,442 0 0 
D. B. McCallum ......... 1,955 0 0 | Crompton & Co 1,175 0 0 


The City of London Guardians have received the following. 
tenders for wiring the Board's offices, 61, Bartholomew-close, E.C. :— 


Newsome, Pinching & Co. E. H. Ek .. £545 10 
(accepted) £430 0 J. О. Grant eee 542 7 
Wm. Heath .................. 624 


Messrs. Richard Johnson & Nephew submitted the lowest tender 
to the Roumanian Post and Telegraph authorities, Budapest, for the 
supply of 40 tons of galvanised steel wire, 2mm. diameter, quoting 
699-8[r. per metrical ton, 

Aberdeen Corporation have accepted the tender of Messrs. Macart- 
ney, McElroy & Co. for steel poles, bases and brackets, for extensions 
of the overhead tramway system. Tenders were also submitted by 
Messrs. Robt. W. Blackwell & Co., McDowall, Steven & Co., Lowdon 
Bros. & Co., J. Russell & Sons, and the Walsall Electrical Co. ' 

The Hart Accumulator Co. have secured the contract for the 
supply of the storage battery required by the Nuneaton and Chilvers 
Coton Council for the extension of their electricity supply works. 

Middlesbrough Town Council have accepted the tender of Messrs. 
Tadsall and Smith for wiring the electricity works at £231. 15s. 

Belfast Electric committee have accepted the tender of Messrs. 
Edwards and Barnes for feed-water heaters for the electricity supply 
station. | 

Southport Corporation have accepted the tender of Messrs. S. Z. de 
Ferranti (Ltd.) for a rectifier and switchboard at £400, and that of 
Messrs. Gwynne & Co. for motors and pumps at £710. | 

MorecambeCouncil have accepted the tender of Messrs. C. A. Parzons 
& Co. for 5 plant for the electricity works at £490. The 
tender of Messrs. E. Green & Son has also béen accepted for 
additional economiser pipes. 


APPOINTMENTS VACANT AND FILLED. 


Crewe Corporation require the services of an electrical engineer 
for their new electric lighting and traction works. Salary £200 per 
annum. Applications to be sent in to the town clerk (Mr. Frederick 
Coke) before 19th inst. Ses advertisement. . 


A shift engineer is required for the Rithmines electricity works. 
An advertisement gives further particulars, and applications must be 
sent in to the resident engineer (Mr. G. F. Pilditch), electricity 
works, Rathmines, Co. Dublin, by Monday, 24th inst. 


Brighton Corporation require a junior assistant in their meter and 
testing room. Applications to manager, electricity works, North- 
road, Brighton. See advertisement. 

Birmingham Small Arms Co, require an assistant electrician. See 
advertisement. | 

An assistant electrical engineer and fitter is required for the City 
of London Asylum, near Dartford, Kent. Applications to medical 
superintendent, See advertisement. 

An engineer to look after electric lighting plant is required for 
the Park Fever Hospital, Hither Green, S.E. Applications to 
Metropolitan Asylums Board, London, E.C., by 24th inst. 

Eccles Corporation require a consulting electrical engineer to 
С уне on the extension of the electricity supply undertaking. 
Applications to town clerk by 17th inst. 

Lowestoft Corporation invite applications for the position of 
resident electrical engineer. Applications to town clerk before 
2 Lat inst, д 


There is a vacancy for a pupil at the Rathmines electricity works, 
Particulars from the resident engineer (Mr. G. F. Pilditch). 


Mr. A. J. Margetson, associate of the Merchant Venturers’ Technical 
College, has been appointed assistant in the Mechanical Engineerin 
Department of that institution. Mr. Margetson entered the electrica 
engineering department of the college as à City of Bristol senior 
scholar, and completed his course of study in 1894. Since then he 
has been eniployed in the works of the Bristol Wagon and Carriage Co. 


. BUSINESS NOTICES. 


We are asked to state that the business relations between Messrs. 
Pritchetts and Gold and Messrs. Venner & Co., by which the latter 
firm have acted as sole selling agenta for the Pritchett accumulator, 
have been dissolved by mutual consent. Firms who have previously 
dealt with’ Messrs. Venner & Co. for Pritchett accumulators are 
requested in future to communicate direct with Messra, Pritchetts 
and Gold. 

Messrs. Ward and Goldstone have taken more extensive premises 
at 45, Dutton-street, Strangeways, Manchester. 


Messra. Everett, Edgecumbe & Co. inform us that they have taken 
over the instrument making business of the Edwards Electrical 
Co., Ltd, of Bow, London, E. Some advance sheets of the new 
catalogue now in preparation are forwarded, and illustrate and 
describe Harrison " direct-coupled recording voltmeters of several 
t dial ammeters for alternating or direct current, charge and 

ischarge ammeters, “Swinburne” wattmeters, &c. Copies of 
these advance sheets can be obtained on application from the offices, 
22, Charterhouse-square, London, E.C. 


The British Thomson-Houston Co. have opened a branch office 
in Manchester at Trevelyan-buildings, Corporation-street, where 
local inquiries should be sent. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against E. J. Paterson and C. F. Cooper (trading as Pater- 
son and Cooper), European Works, Pownall-road, Dalston, and 
3, Prince’s Mansions, Victoria-street, London, and 137, West Regent- 
street, Glasgow, must be in by 22nd inst. Mr. E. C. Moore, 3, 
Crosby-square, London, E.C., in trustee. 


F. L. L. Lindsay, electrical and mechanical engineer, Gorphw уха, 
Llandegfan, Anglesey (lately trading at 216, High-street, Bangor), 
has been adjudicated bankrupt. The first meeting of creditors will 
take place on 18th inst., at the Ship Hotel, Bangor, and the public 
examination on Oct. 4 at the Magistrates’ Room, Bangor. 

R. Foster and W. Baker (trading as Robert Foster & Co., and as the 
Nelson Electrical Engineering Company, at Burnley and Nelson, 
Lancs.) have been adjudicated bankrupts. 


Easton, Anderson and Goolden (Ltd.).—A meeting of the 
shareholders and creditora of this company was held at the Guild- 
hall Tavern, London, on Wednesday, presided over by Mr. Peat, 
official liquidator. ! 

The CHAIRMAN said he was authorised in April, 1899, to dispose of the 
busine:s as а going concern, but up to December last he had not succeeded 
in doing so, although several tenders had been made, with resulting 
negotiations involving much correspondence, but nothing definite had 
accrued. The firm was still going on and carrying out contracts given by 
the Admiralty, and their trade clientile was, in fact, of the highest 
character. There had been a good deal of litigation in connection with the 
firm's contracts, but on the whole much very satisfactory indeed, profit- 
able—business had been done, and they had a large amount of work still 
todo. No accounts had been made up from last December to the present 
month, and he could not say anything definite on that subject. They had 
been in litigation over one matter, and judgment was given in their 
favour, but an appeal was still sub judice, so he could say nothing as to 
that. The creditors had been brought together solely because Mr. Hooley 
had been unsuccessful in floating the company, and a claim was pending 
against the trustees of Mr. Hooley's estate. They had been met in a very 
fair spirit. Since the last meeting attempts had been made to sell the 
business, and the negotiations up to the present time had been embodied 
in the form of an agreement, which the Court had sanctioned, and this 
meeting of debenture-holders, shareholders and creditors had been called 
together to confirm the agreement. In effect the agreement pro- 
vided, as was set out in the circular calling the meeting, for 
the purchase of the entire concern for £252,000-—£27,000 in cash, 
£150,000 debentures, £30,000 preference shares, and £45,000 ordinary 
shares. He (Mr. Peat) had advanced £10,000 to continue the business, and 
£17,000 would be applied to pay arrears of interest. This disposes of 
the £27,000 in cash they were to receive, and the debenture stock to be 
received would go to satisfy the existing debenture shareholders. Mr. 
Wilson had agreed to take new preference shares in lieu of his present 
holding. The 45,000 ordinary shares were to be retained under the 
contro! of the liquidator for two years, and the proceeds arising from them 
as the proposed new company progressed would go to the creditore, The 
dividend on the old estate was about £10,000. He had already received 
about £5,000, and there was cash at bank 55,000. They anticipated about 
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£3,000 as the result of the pending lawsuit to which he had referred. 
The cash assets of the company he estimated at between £10,000 and 


£15,000 plus the £3,000 from the lawsuit and £45,000 in ordinary shares. | 


Against this the claims of creditors amounted to £59,743, or, after certain 
reductions had been made, to, say, £56,000. No promotion was being paid 
to anyone in connection with the new company, but Mr. Wilson was to 
receive £2,500 in ordinary shares in consideration of making over certain 
valuable patente in connection with a new machine. The new company 
was practically a reconstruction plus an amalgamation which Mr. Wilson 
was hoping to bring about in a certain direction. This would involve the 
bringing of £50, fresh capital into the firm and the creation of a fresh 
debenture stock, but that was a question of the future, and more could 
not be said thereon at present. 

After Mr. Wilson had made a few remarks concerning the new 
machine, a resolution that the meeting, having heard the statement 
of affairs, approve the sale of the business set out in the agreement 
mentioned, and authorised the receiver to see same carried into effect, 
was ied unanimously. 


Patent Automatic Switches. —We illustrate below the A and B 
types of automatic switch manufactured by the Electrical Trans- 
mission Co, Albert Works, Beavor-lane, ersmith, London, 
under the patents of Mr. Walter F. Jones, the of the com- 
pe». For the A type it is claimed that it is practically impossible 
or an unskilled operator to damage either the motor or the switch, 
as it switches on automatically at a slow speed out of the operator's 
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A type Switch (on special frame’. 


control after the motor-field magnets are well excited. It switches 
off automatically if the motor is overloaded, or if the current 
exceed the given quantity, or if supply fails. 
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contacts, and the step-by-step motion is secured by a spri 
detent which acts at each contact. Moving the hand viel Ga 
wards, the switch-off causes the short-circuiting of the clutch 
! and releases the switch-arm. The B switch, on the other hand, 
! cannot be switched on until the motor field magnets are well excited 
, It automatically switches off if the operator attempts to switch on 
too quickly, if the current exceeds a given amount, or if 
supply fail. The chief novel feature of this switch is that 
the handle is not directly attached to the'switch-arm, but is held to 
| it by electro-magnetic means when the conditions are suitable The 
! switch-arm and handle lever are of iron, and have pole-piecrs 
attached extending across the face of a coil mounted to surround the 
iron spindle of the switch. and together they constitute an electro- 
magnetic clutch. The switch also has a temporary contact (shown 
just above the clutch coil in the illustration), a non-sparking arrange- 
ment (shown at the bottom left in the illustration), and a maximum 
cutout and hand switching-off handle (shown at the bottom right in 
the illustration). The illustration shows the switch in the off 
ition. The action of switching-on ia as follows: The handle is 
Drought towards the switch-arm,soas to bring the pole-pieces together: 
this causes the circuit at the temporary contact to energise the clutch 
coilandalso excite the motor magnets, as the clutch coil is in series with 
the motor field. magnet coils. It is then necessary to pause for a short 
period, depending on the size of the motor, until the current in the 

| field magnets has rieen to about its proper amouat, as otherwise the 
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B typ: Switch. 


clutch will not be 


sufficiently powerful for the switch handle todriv 
| the switch-arm 


against the spring which has brought it to the “of” 


When the case is | position. The switch-arm can then be drawn slowly from conta 


on there is nothing outside but the operating hand wheel, the ' to contact until the full “on” position is reached, when Uk 


Whole of the mechanism being enclosed. 


being, however, different. The chief claim made for the A 
type over the B type is that it takes the starting-up entirely out 
of the operator's control and switches on at the speed for which 
it is adjusted. The switch-arm stops when full on each con- 
tact, and proceeds with a "quick make" to the next when 
cutting out the resistance switching-on, thus avoiding a fault which 
bas prevented the satisfactory continuous working of many other 
slow-moving switchea. The switch operation is performed as under: 
When starting up the operator winds up a heavy weight in 
a dash-pot by means of a spring bolt, and when fully wound 
the hand wheel sheers out of engagement with the weight 
by compressing. the spring bolt This -locks the hand wheel 
and prevents further forward movement. The weight then 
descends into the dash.pot, drawing the switch-arm over the 


| й [а general practice, the : 
switch is the same as the B type, the arrangement of the parts | 


switch handle is held by a spring detent. The gradual ne 
of the current in the field magnets of a motor, especially thox 
of large size, can be easily noted by placing an ammeter in 
the circuit, and where it is not taken into account serou 
excessive flushing of current with damage to switch contacts and 
sparking at the motor brushes results through the only pa 
excitation of the magnets. Should the operator switch on too iss 
the maximum cutout acts, short-circuiting the clutch coil © 
releasing the switch.arm from the handle, when it springs back i: 
the “off” position, inserting the resistances аз it does so. The ebjet 
of the “non- parks arrangement is to temporarily close the 
circuit while the switch-arm is travelling to the rat contact of Ф 
switch, when it is cut out of circuit. Open- type switches are р>” 
vided in all cases with wire guards, во that the action of the spe 
ratus cannot be interfered with, and the maximum cutout handie: 
are arranged so that they cannot be held down. 
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usiness for Sale.— The business of | Ayres, £367, Austrolasia—Adelaide, £75; Auckland, £75; Brisbane, 


Electrical Engineering B 
P. C. Middleton & Co. (Ltd.), electric light and power engineers, of 
Aberdeen, Edinburgh, Inverness, &c., is for sale as a going concern. 
Further particulars are given in an advertisement. The business 
includes the electricity supply plant and mains at Cults, Aberdeen. 
The liquidators offer the business for sale as a whole, but are prepared 
to consider separate tenders for the various branches. Offers to either 
Mr. W. R. Reid, advocate, 464, Union-street, Aberdeen, or to Mr. S. 
Easton Simmers, C. A, 58, Bath-street, Glasgow, joint liquidators ; 
or to their law agents, Messrs. Wilsone and Duffus, advocates, 
146, Union-street, Aberdeen, who will supply all further information. 


Engineering Works for Sale.—Our advertisement columns 
contain particulars of engineering works in the city of Dublin which 
are offered for sale by tender as a going concern owing to the death 
of the late proprietor. The works are centrally situated and have a 
suitable set of offices, pattern shop, machine shop and foundry, and 
amith’s shop, together with a number of tools which are all of 
modern type, many of them being new. Tenders are to be addressed 
to Mr, A. Basil Wilson, M. I. C. E., Maryville, Malone, Belfast, from 
whom further particulars can be obtained. 

Por Sale.—In an advertisement an English patent of an electro- 
motor is offered for sale by Mr. P. F. C. Iserloth, of Hamburg. 


“Sunbeam” Lamps —A useful little pocket price list of “Sun- 
beam lamps, lampholders, &c., is to hand, of which copies can be 
obtained by the trade on application to the company’s office, Park- 
road, Gateshead-on-Tyne, or at the London offices, 141, Fenchurch- 
street, E.C., and at the company’s numerous depote. 

Ignition Batteries.— Messrs C. A. Vandervel & Co., of 
Thorpe Works, Notting Hill, London, W., issue a handy list of electric 
ignition batteries for motor cars, cycles, &c., and for stationary gas 
and oil engines. . . | 

“Sirius” Exhaust Steam Injector.—Messrz. Holden and Brooke, 
Manchester, issue a neat pamphlet of testimonials from users of the 
“Sirius exhaust steam injector manufactured by the firm, particu- 
lars of which are published in pocket list No. 25. Both publications 
can be obtained on application. 

“Stewart” Arc Lamps (New Type).—Price lists are now 
obtainable of the new type of “ Stewart " alternating-cutrent enclosed 
arc lamp made by the Stewart Electrical Syndicate, 57, New 
Compton-street, London. Amongst the advantages claimed for this 
type of lamp is that it is “The shortest in the market, will strike an 
arc on a lower voltage than any other lamp, and makes less noise." 
The lamp is only 25in. in length including the outer globe. The 
list illustrates a number of designs, both plain and ornamental 

B. T.H. Plant. — Pamphlet No. 74 issued by the British Thomson- 
Houston Co, deals with small direct.current motors, type C.A., 
examples being shown driving sewing machines, ice-cream 
freezera, &c. : 

“General” Electric Plant.—Leaflet No. 28 issued by the 
General Electric Co. illustrates and describes, amongst other matters, 
overhead trolley line material, suspensions, xe. 


Worthington Pumping Plant.—A well-illustrated souvenir of 
Worthington pumping plant and apparatus is sent out by the 
Worthington Pumping Engine Co., 153, Queen Victoria-street, 
London, E. C., illustrating the company's exhibit at Paris and a 
number of machines erected in various parts of the world. The 
souvenir can be obtained on application. 


* Petroleum."—We have received a copy (No. 3, Vol. I) of 
Petroleum, the representative organ of the petroleum and allied 
trades. The new journal has everything to recommend it to these 
interested in what is already a large industry and promises to 
become a still larger one. Petroleum looks as though it had come to 
etay. The annual subscription is 10s , single copies 6d. 

Argentina Electrical Imports.—The Review of the River Plate 
gives the following figures relating to the imports of electrical goods 
and арр into Argentina for the first half of the current year :— 


vanised iron wire (10,465 tons) . $753,616 gold. 
Dynamos (434) .................... 2 5 57,231 
General material (2,784 cases 687 
Cables and wires (629 tonsaũ ck eene 984 
Fittings, in^'uding gas fittings (48 tons) ...... ) q 70,280 
Electri- bels (3, ) нйн меыен савана 1,785 
Porcelain insulators (85 tons) 10,679 
Glass insulators (7 tons) ..... ............- FF 401 
Arc lamps, carbon (60 tons) /p 4. 9,012 
Incandescent lamps (18,615 dozen . 63,025 
Telephone, material (364 cases) .............................. 18,672 
Telegraph do. HIST АДӨ. ONR er ee ve er ev eund 11.884 


Exports of Electrical Apparatus and Material. The followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including Slectrical instruments or 
machines, which are not separately specified) from Sept. 5 to Sept. 11, 
with the porta of destination :— 

Africa —Alexandria, £170; Саре Town, £179; Durban, £966; East 
London, £67 (including £44 telegraph material). Argentina — Buenos 


‘12,401, N. E. G. Lrrrus. Bolton. 


: Launceston, £35 ; Lyttleton, £158; Melbourne, £1,142 ; Perth, 
£785 ; Sydney, £1,155 ; Wellington, £4,256 (including £4,180 telegraph 
material). Belgium —Ostend, £340. Burma Rangoon, £12. Ceylon 
Colombo, £44. China—Shanghai, £184. German) — Emden, £308 (tele- 
graph apparatus) ; Essen, £60 (telegraph material) ; Hamburg, £200 (tele. 
graph material. Holland—Amsterdam, £70 ; Flushing. £28. India 
Bombay, £98 ; Calcutta, £220. Malta—£32. Portugal Lisbon, £105 
(telegraph material) Siam—Bangkok, £149. Straits Settlements — Singa- 
pore, . Total £12,523, against £5,878 in the corresponding week laat 
year (Sept. 6 to Sept. 12). 


PATENT RECORD. 


— € 
The following list of A e for Patents and Specifications published 


has been oompMed, for this journal by J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 


able information tn connection 


may be obtained. 


APPLICATIONS FOR PATENTS. 

Nors.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete specs- 
foation accompanies application, an asterisk is affixed, | 

July 4, 1900. | | 

12,054. P. Н. FRosr-SurrH. London. The electric lighting of motor. . 
driven vehicles, | e 

12,074. Sremens Bros. & Co. (Lrp.). London. An improvement in static 
voltmeters. (Siemens and Halske Aktien Gesellschaft, Germany.) 

12,086. A. W. BaxTER ond C. ВАХТ, Sussex, Improvements in 
electrical storage or secondary batteries. iM 

12,089. С. E. Grove. Middlesex Improvements in dynamo electric 
machinery. . ^ ` сМ ~ 

12,100. E. B. ViLEs. London. Improvements in or relating to electrical 
tramways and the like. | | 

12111. J. SzczsPANiK. and I.. KLBINBERG, London. Improvements in 
electrical Jacquards and dobhies.* " 


: July 5, 1900, 

12,128. G. S. Hors. Iiverpool. A device for shielding fallen wires 
from overhead électrical conductors. `” 

12,139. J. Сошлв and Т. J. Киш. London. Backing up machine 
for mechanically backing up “electro” and “half tone work 
either for books, periodicals, or trade work.* 

12,152. C. Нем. London. Improved method for the practical application 
of lead secondary. batteries. , ^ ~- 

12,160. V. THomas. London. Improvements in the manufacture of 
filamente for electric incandescence lamps. 

12,170. P. Manpowsky. London. -Electric meter.* 

12,175. Tue THomson-Davis TELEPHONE SYSTEM (LTD. and A. T. M. 
THOMSON. London. Improvements,in electrical relays. 

12,177. W. WALKER, jun. London. Improvements in the holders of 
electrical, incandescent, or glow lampe. 

12,179. H. Hirst. London. Improvements in or connected with electrical 
tramways or rail ways. pe 


with Patents, Designs, and Trade Marks 


July 6, 1900. 
12,249. H. H. Lake. London. Improvements relating to thermo-electric 
celle. (L. S. Langville, United States.)“ 
12,256. C. А. M.. BäkxEn. London. Improvements in and relating to 
electric arc lampe.* i 
12,267. V. ов Бовімѕкт. London. -Improvements in electric accumu- 


lators. | 
July 7, 19000. | 

12,276. Core, ALLM a & Co. (Lrp.) and W. ALLMAN. Birmingham. 
Improvements in hooks or clips for gas and water pipes, electric 
wire conduits, picture rods and the like. 

12,296. B. RUSSELL. London. Improved turbine fan or air propeller, 
driven electrically or by mechanical power. 

12,315. G. BLAxck, J. W. Hupson, and W. J. Downs. London. Improve- 

| ments relating to electrical signalling and communieating 


ME, apparatus. ; . 

12,521. Е. KAEFERLE. Liverpool. An improved collector for electrical 
macbines and the like.* | 

12,531. E. ScHELLBACH. London. Improvements in blocks for electric. 


conduits. 
July 9, 1900. 

12,388. A. J. Воот. London. Improvements in or relating to mechanical 
motive devices for the controlling drums or switches of electrically 
propelled vehicles. (E. R. Gill, United States.) 

12,391. G. P. Нлвргма. London. Improvements in electric trac'ion. 

12,592. CALLENDER’s CABLE AND CONSTRUCTION Co. (Ілр.) and J. C. A. 
Warp. London. Improvements in clamps for holding the ends 

ol electric fuses or links acting as electrical conductors 
12,595. A. Groves. London. An improved case er coyer for electric bell 
pushes and the like, EE Pod 
July 10, 1900. = кз 
Safety fender or life соле to attach 
to electric cars or other mechanically propelled vehicles, 
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12,434. H. H. Lake. London. Improvements relating to the manufacture 
of conducting material for electrical and other purposes. (W. J. 
Burke, H. A. Kaufhold and T. Russell, United States.)* 

12,456. Н. H. Lake. London. Improvements relating to fire alarm 
apparatus or signale. (J. D. Gould, United States.)* 

12,466. G. G. M. HanbriNGHAM. London. Improvements in the con- 
struction of rail-bonds for electric reilways, and in the mode of 
applying the same. (Felten and Guilleaume Carlswerk, Actien- 
Gesellschaft, Germany.) 


July 11, 1900. 
S. CowrER-CoLEs. London. Improvements in vessels for con- 
taining fused salts during electrolysis. 
R. KnayN. Manchester. Improvements in chromoecopee. * 

V. I. Feexy. London. Improvements in and relating to frit 
apparatus. (Allgemeine Elektricitäts Gesellschaft, Ger many. 
F. vox MADALER, S. BasEL, S. Rosner, and W. A. Gros, London. 

Improvements in phonographe, 
C. von SeDNEFF. London. Positive electrode for accumulatora. 
C. von SEgpNErF. London. Improvements in switches for 
accumulator electrodes. 
Р. F. Riese. London. Improvements in and relating to accumu- 


lator plates.* 
July 12, 1900. 


W. SUNTER. Edinburgh. Appliance for generating electricity to 
be utilised for propelling machinery and for other useful purposes. 

C. C. T. SouRMANN and С. M. О. Feist. London. Improved 
device for setting fuses or cutouts in electric circuits. 

C. CoNTAL. London. Improvements relating to driving axles for 
electric and other vehicles. (Date applied for under Patents, &c., 
Act, 1883, sec. 103, Jan. 6, 1900, being date of application in 
France.) 

ENTWISLE AND ST£gPHENS (LTD.) and H. J. Steruexs. London. 
Improvements in or relating to shades for incandescent electric 
lamps. 

W. B. BURNIE. London. Improvements in testing sets for 
measuring insulation resistances. 

July 13, 1900. 

E. M. Parsons. Hull. The Parsons automatic storage battery 
switch. 2 

A. VoELKER. London. Improved manufacture of glass by electrical 
heating, and apparatus therefor.* 

A. VOELKER. London. An improvement in the manufacture of 
glass by electrical heating.” 

F. M. Lewis. London. Improvements in electric arc lamps. 


July 14, 1900. 

W. B. Date. Keighley. Improvements in electric switches. 

M. I. Purin. London. Art of producing attenuation of electrical 
waves and apparatus therefor. (Date applied for under Patents, 
&c., Act 1883, sec. 103, Dec. 14, 1899, being date of application in 
United States.)* 

Н. J. EvERATT. London. Improved electrical railway fog and 
danger signal apparatus. 

Н. OPPENHEIMER. London. 
with keys or switches in lampholdere. 
and Genest, Germauy.) 

12,739. J. F. P. Rixcsponrr. London. 


12,469. 


12.485. 
12,495. 


12,499. 


12,531. 
12,532. 


12,557. 


12,554. 
12,591. 
12,598. 


2,605. 


12,609. 


12,624. 
12 672. 
12,675. 
12,709. 


12,716. 
12,755. 


12,755. 


12,751. Improvements in and connected 


(Actiengesellachaft Mix 


Àn improved dynamo brush. 


12,745. H. BEHRENDT. London. An improved method of and apparatus 
for the local application of electrical treatment to the human 
body. 

July 16, 1900. 

12,172. J. T. Рклиѕох. Burnley. Improvements in and relating to arms 

and trolley for overhead electrica!ly-driven tramcara. 
July 17, 1900. 
128:7. Е E. Bartiett and J. E. ltoBiNsow, Liverpool. Improvements 


in electrical switches. 

12,858. J. W. FERRIER., London. A safety carbon holder and carbon 

economiser for use in electric arc lamps. 

12,843. H. E. FRiEsk. London. Electric bell. 

12,846. J. GLAsMACHERS and C. MULLER. Germany. 

portable electrical safety lamps.“ 

12,855. C. Juxce. London. Improvements relating to the manufacture 
of bulba for electric incandescent lamps. (The Oberlausitzer 
Glashüttenwerke Otto Hirsch, Germany.) 

С. BAN cx. London. Improvements in and relating to telephonic 
apparatus. 

E. а. Јонмѕом, F. D. PALMER, and C. CogNEN, 
improved trolley for overhead electric traction.* 

T. Rosati. London. Underground wires for transmitting electric 


energy.* 
July 18, 1900. 

Sir W. H. Preece, K.C.B., and P. CARDEW. 
menta in electrical tramways and trains. 

Н. F. CLAYTON, T. BELL, and S. S. Berry. 
improved electrical switch. 

P. Garctt and К. PowriLt Birmingham. Improvements in 
voltameters for the electrolysis of the water system (iaruti.“ 

D. R. Bruce. London. Improvements in electric switches.“ 

SIEMENS Bros. & Co. (Lrp.). London. An indicator for high 
electrical tensions, (Siemens and Halske Aktiengesellschaft, 
Germany.) 

P. E. Franckex, London. Improved electric battery. 

W. J. Davy. London. Improvements in or connected with 
electric traction, 


Improvementa in 


12,874. 
12,876. 
12,893. 


London. An 


12,922. 
12,944. 
12,950. 


12,971. 
12,975. 


London. Improve- 


Manchester. An 


12,977. 
12,992. 


SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can now be obtained at the uniform price of 


each, 
1899. 
16,198. OrrENHEIMER (Actien Gesellschaft Mix and Genest). Multiple 
switchboards. 
16,200. OrPENHZIMER. (Actien Gesellschaft Mix and Genest). Holders 


for electric incandescent lamps. 
Nichols and W. T. HzwLEY's TEgLEGRAPH WoRES Co. (LrD.. 
Conduite for laying electrical cables. 
. PEARMAIN. Plugs for telephone switchboards, 
. GosLIN, Safety. fuses for electric circuita. 
. SAVAGE and W. T. HENLEY'S TgLEGRAPH Works Со. (Lrp.j. Dry 
core electrical cables. 
. EcKSTRIN and ANGOLD, Electric arc lamps. 
. NisBETT. Manufacture of earthenware troughs for carrying elec' ric 
cables and analogous purpoaes. 
. ANDREWS. Are lam Ё 
16,820. MLS (David and David). Electrically controlled design reading 
apparatus for punching jacquard and like cards. 
. ВАТЕ. Conduits for electric conductors. 
WINTER aod Fitrer. Arrangements of connections and conductors 
for railways worked by electricity. 
. HapDaN (Goldstein). Electric accumulators. 
. LoRRatN. (Macdonald). Variable-rate electric meters. 
. CuTmors. Telephone s ing tube and like receivers. 
. LITTLE and InzLAND. Electric trolley standards. 
18,200. Kennepy. Ships’ telegraphs. 
. Bremer. Electrodes for arc lamps. 


1900. 
. Wiss (Aktiengesellschaft Elektricitüts- werke vorm. O. L. Kumaer 
& Co.) Transformers. 
: шош Telephone apparatus and induction coils for use there- 
with. 
: 2,705. ScHLOMANN and DE Castro. Process and apparatus for electro- 
lytically treating ropes, hove, cork, asbestos, and textile fabrics of 
all kinds. 
3,174. Menats. Long distance telephony. 
3,205. LEcARME and LECARME. Interrupters for electric circuits. 
5,088. Тномѕом | Brown). Bonding for iron or steel electrical conductors. 
985 BouLr (Collins). Electric motors. i 
‚486. Epison, Apparatus for duplicating phonograph reco 
9,458. EG IN. Space telegraphy. 
9,730. Wors-gy and Green. Electric switches, 
10,137. Krayn. Electric lamps. 


NEW COMPANIES, STATUTORY RETURNS, ао. 


ELECTRIC INCANDESCENT LAMP REGENERATING SYNDICATE (LTD. 
This company was registered on Sept. 8, with a capital of £7,500, in £1 
shares, to acquire certain patents and to carry on the business of electrical 
and general engineers, electricians, contractors, &c. 

LIQUID AIR POWER AND AUTOMOBILE CO. OF GREAT BRITAIN (LTD.) 
This company was registered on Sept. 5, with a capital of £200,000 in 
£1 shares, to enter into an agreement with Mr. T. J. T. Huteson and to 
carry on the business of producers of and dealers in liquid air, manufac- 
turers of apparatus for use in connection with its production, storage and 
utilization of liquid air, cycle, motor car aud carriage builders, &c., and 
electrical, mechanical and general engineers, &c. 


SHERARD COWPER-COLES & CO. (LTD. — This company was 
registered on Sept. 4, with a capital of £25,000 in £1 shares, to acquire 
the business now carried on Ly Mr. Sherard Cowper-Coles, and to carry on 
buriness as electricians, electrical and consulting engineers, metallurgists, 
suppliers of electricity, chemists, chemical manufacturers, machinists, &c. 
The subscribers are: H. R. Braid. electrical engineer ; E. G. Woodridge ; 
H. Sayer, metallurgical chemist : H. Groome, electrical engineer ; M. A. 
Hankey, electro-metallurgist ; F. S. Spiers, electro-chemist ; and C. E. 
Peczenik, engineer. The first directors are: The Marquis of Queensbury 
(chairman), Messrs. W. D. Cowper-Coles (deputy-chairman),J. Day, R. Steele 
and 5. H. Cowper-Coles. 


BRITISH ELECTRIC TRANSFORMER MANUFACTURING CO. (LTD.)— 
The annual return to Aug. 17 has been filed. The capital is £500,000, in 
200,000 vendors’ and 30,000 ordinary shares of £1 each, of which 20,030 
vendore' and 20,C00 ordinary have been taken up. £1 per share has been 
called up and paid on the ordinary shares. The 20,000 vendors’ shares аге 
considered as fully paid. 

CHILI TELEPHONE CO. (LTD.)—The annual return to Aug. 24 gives the 
capital as £250,000, in £5 shares, 44,000 of which have been taken up and 
paid for in full. 

COLUMN PRINTING TELEGRAPH CO. (LTD.) — According to the annual 
return to Aug. 13 the capital is £25,002, in £50 shares, 289 of which have 
been taken up. £50 has been called up on 189 shares, and £8,940 im 
been received, leaving £510 in arrears. £5,000 is considered as paid on 
100 shares. 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.) 
The annual return to Aug. 15 gives the capital as £550,000, in £1 shares, 
204,000 of which have been taken up. 58. lias been called up on each of 99,000 
shares, and £24,549 has been received. The remaining 105,000 shares are 
considered as fully paid, 
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WESTERN UNION TELEGRAPH OO. (LTD.)J—The executive committee 


OITY NOTES. recommend the payment of the usual quarterly dividend of 1} per cent. 
The statement for the quarter ending Sept. 50 (partly estimated) shows : 
€ Net earnings, $1,600,000 (decrease $77,000); balance after charges, 


MEMORANDA.—Bank rate 4 cent. (since July 19, 1900). Price of | $1,561,000 (decrease, $81,00C) ; surplus after dividend, $144,000 (decrease, 
silver 2814. per oz. (Sept. 15). Consols (21 per cent.) 984 — 98$ for money, | $81 ,000) ; total book gurplus, $8,602,000. 
986—98j for account; 24 per cent. 97}—97} (Sept. 13). Stocks and 


Bhares Continuation Days Sept. 26 and Oct. 10; Ticket Day, Sept. 27 ___ . . йй ne eae eee noel 2 
Pay Days, Sept. 14 an 28; | Mining Share Carry- over Days, Sept. 25 т TE | Етна 
and. Oct. g. Line. | Week 8 | Ino. ao i 
BRITISH ELECTRIC WORKS CO. (LTD.). —The directors’ report for the | ———————————— — —— 35. ee 
past 164 months has been issued, and states that, after payment of deben- 1900 £ E |. £ £ 
ture interest, there was a loss of £12,803 on working. Birmingham Tramways. Sept. 8 4,636 + 157 9 41,034 1,6°6 
Blackpool tion... „ 6 1,403 + 352 25 20,588 1+ 4,709 
COMPAGNIE D'ELECTRICITE THOMSON-HOUSTON DE LA MEDITER- Blackpool and Fleetwood 8 15395, 60 10 14520 28 
RANEE.— The capital of this company, whose area of 55 Bolton Corpo „ n әз t | , | 5 
Greece, Italy, Spain and Portugal, has been increased from 000fr. Bradford Чоп... "9 679 x M. 23 11791 4 2 186 
з | ) 
to 20,000,000fr. (from about £400,000 to £800,000.) | Brisbane Trams .. July 25 | 1,495 + 117 3. 4705 + 719 
DIRECT SPANISH TELEGRAPH CO. (LTD.)—The board have decided *Bristol Trams & Carriage Sept. 7 3,629 | - 68 10 35,630 - 705 
to pay, in addition to the dividend at the rate of 10 per cent. per annum | *Buenos Ayres& Belgrano Aug. 12 2. 390 + 371 6112786 - 797 
on the preference shares, an interim dividend at the rate of 4 per cent, | Central London Railway Sept. 8 4. 647 6 27,475 T 


tax free, on the ordinary shares, both for the half-year ended June 50, | City&SouthLondonRy.. „ 9 1,487 | + 601 10. 15,023 + 6, 584 
1900, and payable on Oct. 1, next. Cork Elec. Trams. ..... „ 6 547. 49 36 14,743 + 1,223 
- 23 


ELECTRICAL PROGRESS IN RUSSIA.—An extraordinary meeting of | Dover Corporation. „ 8) 292 5,547 |+ 318 
the Russische Elektricitäts Aktien-gesellschaft Union of St. Petersburg | Dublin & Lucan Rl). | T 
will be. held on 25th prox. to consider a proposal to issue a loan for | Dublin United. .. 7 4,097 + 587 10 39,221 4177 
ас i i i icity | Dublin Southern Dist... 7 1134/4 83 10 11766 |t 
iocreasing the working capital, and also to purchase a site for electricity i u VIBE... „ , t 
supply works at Kiew, and to form a company for erecting and operating | "Glasgow Corporation. „, А . 9,664 + 209 ... | | e 
1 
9 
9 


the works. Hull Corporation ......... 1,285 + 627 10 15, 325 + 7,422 


: М | | 
w. T. GLOVER & CO. (LTD.)—The preference share transfer books will | “Liverpool Corporation... 8,778 +1,094 35 268,081 + 50,201 
be closed from 17th inat. to 29th inat. inclusive JC ае ICE EET MT 
W. Т. HENLEY'S TELEGRAPH WORKS 00. (LTD.)—In the recent issuo | Sbe W + | [IT DAR 


of ordinary and preference shares both classes were, we are informed, | ——————-———_-_____-—_. —F¾ 
largely over - subscribod. * Partly electrical. 


5 8 SHARE LIST. 


Амосхт | 1.487 Prxviovs | Ргісе ВАТЕ РЕВ Business Dons 
Il or Dre МАМИ. Ы: Weex’s Риск, Wednesday, Окхт. | Отүржхр Dum | Dvaino ккк 
** Baars. | DEND. SEPT. 5. | _Sept. 12. YIELDED, | ENDING Верт, 13 
| 
TELEGRAPHS. 
| £ 8. d. Highost | Lowest 
£96,900; 100 4% African Direct Telegraph 4% Mort. Deb. (red. ). „ (00, 308 99 103 3 17 8 | January and July... bi — 
25,000 | 10 — Amazon Felegreph... ARMIN en oe | in соб | June and December .. - - 
£119,700 | 100 5% Do. er Gent. Debentures . 85 90 85 90 511 1 | | — | өөө 
£822,720 Stock 15/0 hits kc RRS — ИН АШИ 61 58 8t 6 011 | Fob., May, Aug., Nov. өө. | T 
£3,088,640 Stock 30/0 Do. км лз aa AN a 110} 111$ 1103 1114 3 7 * 20 111} 1105 
£3,088,640| Stock 27/0 Do, Dafortel . cicccsedsoncsecotiacrdsnce 1 2} 12; 111 12 lt 0 5 ER ca 1i 1114 
$13,333,300 | $100 $1 Commercial Cable Capital Stock .. . . . . .. 8 185 175 | 165 175 | 411 5 Jan., Apr., July, Oct. - 
61,989,496 | Stock 4% |* Do. 4 per Cent. Debenture Stock .............«. 101 103 101 103 317 0 | * А 103 1031 
16,000 10 6/0 | Ouba Submarine Ordinary ..... .. . ... . ... 63 7 64 74 | 10 0 0 | Februaryand August 7] | ove 
6,000 10 10/0 Do. Preference 10 per 8 15 16 15 16 |6 50 | 5 s: | в | ге 
12,981 5 2/0 Direct Spanish Ordinary rp . . ce ооо. 4 5 | 4 5 | 4 0 O | April and October...... - - 
6,000 5 5/0 Do, 10 per Cent. Cum: пануе Preference ..... 4 10 9 10 | 500 ove - 
£30,000 50 47 Do. 4} per Cent. Debentures ................| 100% 104% 1002 104% , 4 6 7 | January and July n ods | ec 
60,710 20 5/0 Direct United States Cable . — 11 111 101 11} 6 4 6 | Jan., Apr., July, Oct. 11 ove 
£111,000 100 % | Direct West India Cable 44% Reg. Deb. (red. NS 99 102 | 99 102 4 8 0 | June and December . — | s 
44,000,000 Stock 65/0 Eastern Ordinary —— 1400 151 149 154 411 6 | Jan., Apr., July, Oct. lot | 148 
£1,820,888 | Stock 17/6 Do, 3 per C ent. Pref erence Stock КАМ 97 102 | 99 102 39 0 | > $a 100 дА 
£1,432,288 Btock 4% Do. 4 per Cent. Mort. Deb. Stock (red.) ...... 112 117 | 114 119 3 8 1 | May and November ... 115} | 114} 
250,000 | 10 2/6 R ses vdcsodopsraqutdaseebecbobbuU eb nus ut qo 14} 15} 15 154 410 4 | Jan., Apr., July, Oct. 14% . 
£320,000 | Stock 4% Do. 4 per Cent. Debenture Stock ............ «is | AE 116 115 118 3 8 6 | Februaryand August 115 1.4 
£300,000 100 47 Fastern and S. African 4% Mort. Dəb., 1000; G5. ccs: 9) 102 99 102 318 6 February and August see - 
£200,000 25 47 Do. 4 per Cent. Mauritius Sab. Debs. DUM |^ 109% 103% 109% 1037 317 8 May and November zi] T - 
180,227 | 10 4/6 | Globe Telegraph and Trust 11 114 11 11 4 1110 | Jan., Apr., July, Oet. | 115, 
180,042 10 3/0 Do. брег Cent. Preſorence . desde 141 ltà | Hj 151 819 0 * JP | 18 15 
150,000 | 10 5/0 Great Northern of Copenhagen ..... - 3 31 | à 34 3 13 6 January and July. - - 
£84,300 100 44% | Halifax & Bermuda Cable 44 7 lat Mort. "Dab. (red. Dias 93 101 93 101 4 9 1 | June and December | “ - 
17,000 | 25 37/6 Indo- European . . . . . ... . . . . . . · . f ec 51 55 51 55 41011 | May and November ...| 223 52 
£100,000 | 100 67 London Platino-Brazilian 6 per Cent. Debs., 1904. 103 106 163 106 5 13 2 March and Septamber | - ве 
£100,000 | 100 47 Pacific & European Tel, 47 Guar, Debs, (red. Mere 100 103 100 103 817 8 June and December ...| ose 
11,839 н % AAA ³ꝛ¹Ü ее вадаи A 7h 8h 7% 84 4 14 1 | April and October......| 
3,381 |£100 Cert. 6% | Submarine C lables Trust rm коей Жр, АНИНЕ 125 130 125 13) 4 12 10 - m | os 
15,609 | 10 з West African Telegraph nk MS A 2k 3k 2 34 | 4 9 3 December and July. * | 
£171,100 100 SX 17. Do. 5 per Oent. Debentures ( (red.) ...... — « | 96 93 | 97 100 | 5 00 | Marchand September ove | 
80,008 2} es West Coast of А тпогіса.......................• PéVdsss кун бейтаа | k 1 $ 1 тз ase | - | ove 
£150,000 100 4X Do. 4 per Cent. Debentures ......... — tee 92 102 99 102 813 7 | January and July...... ee | - 
88,321 10 1/0 | West India and Panama...... КЕНЕНИ СЕНЕК эн 3 i } 1 т May and November ...| — | - 
84,563 10 6/0 Do. 6 per Cent. lst Preference ...... se oce... 64 7b | 64 7 8 0 0 - РА | 7} - 
4,069 10 6/0 Do, s per Cent. 2nd Preference se 5 6 | $ 6k 9 4 8 as ж: | - 
£80,000 | 100 Y . Do, 5 per Cent. Debentures ..| 103 106 | 104 107 414 7 | January and July...... "E a 
207,930 | 10 8/0 Western Telegraph (late Brazilian Submarine) | 148 15} 141 15} 4 111) Mar., June, Oct., Doc. 15, | 141 
£76,000 100 BX |е Deo, 5 per Cent. Debs, (2nd Series, 1906) ......| 103 106 103 106 414 4 | June and December... "a | өөө 
| 
| | | | 
| TELEPHONES. | | | 
44,000 £5 4/0 | Ohili Telephone (fully paid) JM — 2% 33 2% 34 5.76705 | Атай peer | -— 
224,850 10/0 ld. | Consolidated Telephone Con. and Maufg. — oon - - July . 500002005005: | - 
41 2,080 1 23% | Monte Video Telephone Ordinary .................›.... l à | { i 5 0 0 | November . . . . | - 
86,492 1 1/0 Do. 5 per Cent. Preference ............... КЕКТҮҮ 1 1 | 1 6 0 0 | ” | — | — 
590,000 5 / AAA наон v fsub ave MUR н АЙА, Г 48 1 uj 41 К | Febraary and August 4M | 41 
15,000 10 6/0 ро. 6 per Cent. О umulative lst Preference T 13 15 13 15 40 0 " " ME | .. 
15,000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference .. 13 15 13 15 |4 00 99 is бә T 
250,000 5 2/6 Do, брег Cent. Non-Cumulative 3rd Pref, ... 5 5} 5 5} 415 3 | e * 5755 A 
2,000,000 | Stock - | * Do. Debenture Stock 34 per Cent. (гөй.) ...... 98 101 98 101 | 8 9 8 | Juneand December ... 993 084 
171,504 1 US i Orionia eden {базе Rede qup AER РААН i 13 i 13 4 811 | April and October...... ove oe 
58,000 5 4/6 | United River Plato . . . ЦКА Ж. 4} 5} 41 5{ 613 4 Julx . - oe 
16,63: 5 2/6 Do. 5% Oumulative Preforence. . s l i} 54 41 51 415 3 | Juneand December .. ec ү | vee 
£179, 917 8008 | 5% |* Do. ë per Cent. Debenture Stock (red. ) Pn sabes) 104 107 | 104 107 413 6 - - se -— 
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ELECTRICITY SUPPLY COMPANIES. 
Bl'ckh'th & Gr’nw’ch D'st'ct Elec. Lt. Ord. pe 


10/0 ui ume and Poole Elec. Supply Ord. ...... — ul il 
4/6 Do. 4% per Cent. Cumulative ade . 94 10 
19'8 Do, 4 er Cent. Debenture Stock (red) .. 100 103 
2/6 гемма о ensington Electricity Supply Ord. A 7 8. 
8/6 per Cent. Preference ............... „ее. — 84 af 
— Calcutta El: Supply Ordina (fully paid) 3 6 6 
4/3 * Oross & Strand Electricity Варр!у sons loi 9 10 
2/3 4 per Cent. FC oe) ke 
2/6 сев Mouton mim Oraii Ordinary ie v 64 7 
44% |" ture Stock (rad.) ... ey __ 
5% Edison 1 istMort. 5% 80 „Чом Boude(red. )..| 100 110 
8/0 of London Electric Lighting Ord. ....... Нана 71 8 
67 ^w 6 per Cent. Cumulative Pot” ese]. En 13 
5% Do. 5 per Cent. Debenture Stock (red.) coe} 129 133 
4/0 | County of London and Brush Prov. Ordinary ... ..... 8} 91 
6/0 Do. 6 per Cent. Cumulative Preferences. II 13 
44% Do. 4%% Deb. Stock Certs. (all pd.) ( (red.) coors] 107 10 
10 Kensington and Knightsb rid, ТТС 12 18 
6 Do. 6 per Cent. let Preference . e 6} 7 
- London Electric Supply Ordinary u . . ne 1 1 
8/0 Do,  6perCent. Preference ................... 3} 
4% Do. 4 per Cent. lst Mo 0 Debentures... 99 101 
6/0 | Metropolitan Elec. Supply О 14 15 
44% DA per Cent. eb. E 111 114 
34% Do, er Cent. Mort. Deb. Stock ( 96 93 
6/0 | Notting Hill Electric Ordinary . u . e ee enne li 157 
5/0 Oxford Electric Ordinary "" rr b 64 
БК. Т ПО О N GEE E TE EE EET vs th 
5% River Plate El. Lt. & Tr ot'n, Ltd. БУ lat Mor.Deb.... 7b 85 
$2 Royal Klectric Company of Montreal Shares . . 165 185 
44% * Do. 4% per Cent, Ist Mo Debentures ...| 104 107 
5/0 | Bt. T mi and Pall Mall Electrio Ordinary ......| 14 15 
3/6 Cent. Preference ............... en. „ее. 8 9 
— вава rkets Electric Supply Ordinary. «60090 2 21 
4x Do. 4% Debentu res l 85 95 
oes South London Electric Supply Ordinary (tally paid) 3 4 
5/0 | Westminster Electric Bupply Ordinary . . 12 13 
LIII Do. £2 10s. paid .. SO "9599 FES OEE eo COSTER ewe eR ee gates 84 9} 
ELECTRIC MANUFACTURING &o. COMPANIES. 
$d. | Alliance Electrical Co. 5% Cum, Pref......,.. eere 1 à 
71d. | Aron Electricity Meter 6 per Cent. Oum. Pref, ...... tU 14 
oo British Electric Works Oo. Ordinary —— 
ans Do. 5 por Cent. Cumulative — i 
417 Do. rst. Mort Debentures ,.4......-| 97 93 
5/0 British Insulated Wire rdinary .. „%% „% „„ 11 12 
8/0 Do. брег Cent. Preference . . , e 6 6 
1/6} | British Westinghouse 87 Preference . e 4 Б 
1/2# | Brush Electrical Engineering AF — HÀ 1 1 
1/2 Do. Sper Cent. Pref, Non-Cum. ............ A 2 2 
a А Do, 4 Cent. Perpetual Deb, Btook .. 106 111 
4 |+ Do. 2nd Debenture Stock d «94209 «4009, a. | LOL 103 
10/0 | Oallender's Cable Construction wan M 13 
2/6 Do.  bper Cent. Cumulative Preference .. 5 5 
44% Do. 4% per Cent. lst Mortgage Deb. (red.)... ..| 110 114 
0/93 | Castner-Kellner Alkali Co. (fally paid) ..... qom 1 1 
417; Do. 44 per Cent. First Mort. Deb. (red.) . ..... 97 100 
0/93 Chadburn's Ship Tel ph Ordinary . >. 1 
0/73 Do. 6 per Cent. Cumulative Preference ses là 
2/52 | Orompton =e Co. (Nos. 1 to 32,098) , 3 4} 
* Do. г Cent. First Mortgage Deb. (red.) 99 102 
0/71 | Davis and T mmins 6 per Cent 6 1 14 
1/93 Edisotyand Swan United (“A“ Shares) (£3 paid)... li 2t 
2/93 Do, . 14 paid) ... e 3$ 44 
4% Do. Cent. Mortgage Deb. ‘Stock toi 90 92 
con Do. 5% Репа Deb. Standing Prov.Certs (70% pd) 63 72 
6/0 | Edmundson's Electricity Corporation Ord. ....... fires + 5 
44% | Do. 4j per Cent. Firat Mort. Deb. (red. Joe 91 102 
1/23 | Electric Construction Oo. (Limited) . . . . 1] 2} 
2/9% Do. 7 per Cent. Cumulative reference ....... 23 3i 
4x | Do. 4 per Cent. lat Mortgage Deb. x | me 102 105 
4/0 | Henley’s Telegraph Works Ordinary 3..,...... .. 1164 12} 
2/8 | Do. it рег Oent. Preference 5 T 
445. | Do. per Cent. Mortgage Deb. Stock (red. js]. 208 112 
5/0 India Rubber, Gatta Percha, &c,, Works 21 22 
4% Do. 4 per Cent. Ist Mortgage Deb. (red.) Де 101 104 
12/0 | Telegraph Construction and Maintenance ............| 35 3) 
4% Do. 4per Cent. Debenture Bonds, 1909 ......... 101 10+ 
9/0 Do. nufacturing Ordinary .......... sal 10 11$ 
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Tuar the city of Manchester has been suddenly isolated 


telegraphically from the rest of th ld i t ing | А 
БАВЕ dd VNN of establishing certain conventions as to the sectional area 


and resistance of electric light cables; for up to the pre- 


event, occurring as it does when the summer is hardly spent, 
and the climatic conditions are all that could be desired. We 
are accustomed to such breakdowns in the winter time, and 
are ready to accord the praise it deserves to a department 
which. so speedily repairs all damages. But this. disaster, 
originating at a single point, so far-reaching in its conse- 
quences, and yet so trivial in its origin, is likely to create 
surprise of a very disagreeable kind. It would appear 
that the whole telegraph service, and to some extent 
the telephone service, centred. in the Manchester office 
is liable to utter destruction by the misuse or careless 
handling of a spirit lamp in the rear of the test- 
box. The lamp seems to have burst, as these lamps 
are apt to do; and the result in this case was to set the 
inflammable coverings of the wires and the dry woodwork 
adjoining ablaze. The conflagration, thus merrily started, 
soon spread to the roof, which duly fell in, destroying all the 
telegraph instruments beneath and wrecking the poles and 
standards on the top. Many days will elapse before temporary 
arrangements can be made to re-establish communications 
in fresh premises, and meanwhile the most important 
commercial city in England, next to London, is deprived of 
its customary means of intercourse with the business world. 
— — : i 
JupGMENT may be suspended until more detailed particulars 
of the accident come to hand; but on the face of it we are 
entitled to say that it ought never to have occurred. What- 
ever the form of spirit lamp employed it had no busi- 
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ness to be in such a critical position; and if, as 
is most probable, the lamp was a ‘‘roarer” its em- 
ployment would be little less than criminal. Further 
details of the conflagration are given in another note. 
To add to the confusion of Cottonopolis, the electric light 


828 | broke down at eight o'clock the same evening. Owing to the 


interruption of telephonic communication we are unable to 
ascertain exactly what occurred; but it appears that the 
breakdown was complete while it lasted, the street lighting, and 
the lamps in theatres, private houses, &c., being extinguished 
throughout the city. 


— 

Тнк resolutions of the Cable Makers’ Association with 
regard to specifications of electrio supply mains were published 
on p. 790 of our last issue, but arrived too late to enable us 
to comment on them then. We have frequently emphasised 
the importance both to cable manufacturers and cable users 


sent, owing to the uncertain effect of the loss in lay” 
on the resistance of a stranded cable and the practice of 
specifying the size of cable in terms of the “equivalent 
sectional area,” the same specification could easily convey 
to different engineers and manufacturers different ideas 
as to the size and weight of the conductor. The table 


forming part of the cable makers’ manifesto gives the number 
and size of wires to be employed for each sectional area and 


the resistance that the cable should have in each case— 
although the latter information is valueless as it stands, 
owing to the omission to state at what temperature the 
conductor is to have this resistance. Apparently the values 


are calculated for 60°F. 
— — 


Wits regard to the constant cry of manufacturers for 
standardisation, we have always pointed out that the remedy 
lay in the hands of the manufacturers themselves. If each 
manufacturer standardised his own wares it would be a great 
advance, and the next step would evidently be an agree- 
ment among leading manufacturers to adopt the same 
standards. In cables for electric light and power supply we 
have reached this point therefore, for the Association who 
have signed this report include all the leading English manu- 
facturers of cable of this class. Unanimity as to the 
terms of contracts is also a great benefit to the industry, 
especially the resolution as to the non-finality of the engineer’s 
decision. This conversion of an arbitrary clause into an 
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arbitration clause should also be insisted upon in the case of 
tenders for other material than cable. 
— CA 

WE print in another column an interesting and instructive 
communication from Mr. Н. G. BarweLL, under the heading 
of **À Common Phenomenon noticed in Cable Work," which 
we think throws some light upon a subject at one time 
undoubtedly regarded as somewhat of a mystery by those 
engaged in submarine cable laying and repairing. It was 
frequently noticed when a splice between two types of cable 
was paid out into the sea that peculiar sharp kicks were 
observable upon the galvanometer employed for keeping a 
constant test upon the cable during the operation ; and these 
kicks were sometimes so marked that they have not in- 
frequently given rise to the suspicion that an incipient fault 
had developed in the cable, with the result that paying out 
has been temporarily suspended until further tests could be 
taken 

Ix recent years, however, the true oause of the phenomenon 
has been realised by more than one cable engineer, and 
Mr. BARwILL's observations and experiments tend to confirm 
their ideas upon the subject. As a proof of this, it is the usual 
practice now, when making a splice on board ship between two 
types of cable, to remove all taping from the outer sheathing 
wires and to scrape and clean them thoroughly at intervals ; 
and good contact between them is further ensured by binding 
the parts so cleaned together with iron-wire wrappings. If 
this is effectually and carefully done, the phenomenon under 
notice is usually conspicuous by its absence. Mr. BAnwzLL's 
Paper is of interest, however, in that his experiments tend to 
confirm the accuracy of previous surmises, and the method 
he suggests of “listening " for the approach of a fault or 
splice when picking up might very well, under oertain 
conditions and in some circumstances, be extremely useful. 

— — ` 

Тнк Paper on ‘Electrolysis of Underground Metal 
Structures," which we reprint this week, has the recom- 
mendation of being written from the point of view of the 
complainant owners of such structures. The author, 
Mr. D. Н. Maury, is the engineer to a large waterworks at 
Peoria, in the State of Illinois, and for many years he has 
evidently being taking careful stock of the mischief wrought 
by stray currents from electric tramways. He brings now a 
serious indictment against the overhead trolley system, and 
backs up his charges by a formidable array of actual instances, 
many of which are exhibited in photographs which we have 
reproduced. The subject is of pressing importance, and electrical 
engineers аге as ready as anyone to admit it. None are more 
eager for a real solution of the difficulty which shall com- 
pletely and permanently remove the mischievous tendency to 
corrosion. It is а libel on their profession to hint that their 
motive in recommending the bonding of water pipes to the 
negative conductor is merely to obtain a better conductivity 
for their return current, and thus to reduce their coal bills, 
The charge is preposterous, Traction engineers are seriously 
in earnest in their desire to prevent corrosion ; for they know 
well enough that the popularity of the trolley system is 
menaced if damage is continually being done to water mains 


and similar underground conduits. It is an incidental effect 
that the public—the British public, at any rate—would not 
long stand. 


8 

Tuer appear to be less exacting in America, nothwithstand- 
ing that the traction companies are palpably more careless. 
Fortunately, as we have often said before, we in this country 
have a Board of Trade. Its regulations in regard to tram- 
way leakage may not be all that could be desired; but they 
are, at any rate, restrictive. Illogical from the beginning, 
and now gradually being shown by practice to be ineffective, 
the 7-volts limit is a measure of protection that greatly post- 
pones, though it fails to mitigate, the final catastrophe at the 
water mains, Seven limited volts are preferable to 70 
unlimited—common enough in America! Nevertheless, 
postponement is not a real solution of the problem. Terrible 
as it may be to contemplate that American practice pre- 
cipitates the aqueous irruption in five or six years at most, 
British practice gains little or no security from the fact that 
the calamity approaches at no more than one-fourth the pace. 
There must be no damage at all. 


— — 


We do not admire Mr. Maunv's proposed solution of the 
difficulty. Having carefully examined on the spot the 
double trolley system, overhead, as at Cincinnati, we rele- 
gated it to the limbo of curious failures. There are many 
people of Cincinnati who would gladly do the same with its 
outward and visible manifestation in thatcity. Better far than 
this ærial nightmare to provide the ordinary trolley with an 
underground insulated return connected permanently toa series 
of surface contact-studs on the track. We do not think this has 
ever been tried. The principal drawback to the surface-stud 
systems in their entirety is the complicated mechanism 
necessary for rendering the studs alive only when a caris 
over them. The difficulty vanishes when all the studs are on 
the return conductor and are never at more than, say, 7 volts 
above earth potential. This would be but little more costly 
than the ordinary trolley system, especially when it is 
remembered that much paraphernalia in the shape of rail 
bonding, negative boosters, &о., would be rendered unnecs: 
sary. Moreover, it is a modification that any trolley traction 
company or authority, with proolivities in underground 
corrosion, can be made to adopt at any time without involv- 
ing serious change in the electrical system of working. 

— 

A LETTER from Prof. J. ОнонрЕв Bose this week illustrates 
in a striking manner how theoretical research may assist 
practice with useful suggestions. While mainly engaged in 
trying to evolve a satisfactory theory of the coherer, Prof. 
Bose has observed phenomena which indicate what may be 
the best course to follow in wireless telegraphy. Thus, it 
having been ascertained that with many materials a strong 
electric radiation produces the opposite effect to that excited by 
weak radiation, it follows, Prof. Вози shows, that in wireless 
telegraphy the point-coherer should prove the most sensitive 
arrangement. ‘The steps in the argument leading to this 
conclusion are clearly laid down in Prof. Boss's letter. We 
trust that, in the leisure from his actual researches, he will 
bestow on his practical brethren some further suggestions of 
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this kind ; for it i is andoubtedly those who beet can interpret 
sound theory who are most competent to lead practice. PAT 
* THoven there is truth in the saying that all the sciences 
өте ‘but parts of one stupendous whole, M. Wirror's 
recent attempt to establish a practical link between strati- 
graphical geology and wireless telegraphy scarcely illustrates 
the truism. Acquaintance with the bowels of the earth may 
be useful knowledge to an electrician, but who would have 
supposed it would lead to his sending wireless messages along 
various courses by confining them each to its own allotted 
geological stratum? Yet such is the proposal made by 
M. Wuuor, an Inspector of French Telegraphs, at the 
International Congress of Electricity, at Paris. According 
to a daily contemporary, the French Telegraphs . Department 
is so enamoured of the scheme that it has appointed a com- 
mittee ''to sink electric pits in different places in order to 
find out the distribution of electric levels under the earth.” 
Electric pitfalls ! | 

i —— ilio a — 

. Erratum.—In our report last week of the discussion on 
‘Tons " at the British Association, p. 783, line 26, for “ five 
electrons ” read free electrons.” 

East London Technical -College.—Some particulars of the 
courses in physics, engineering, mathematics and chemisiry 
are given in an advertisement.: Calenders can be obtained 
from the Director of Studies (Mr. J. L. 8. Hatton). 

. City of London College.— The Michaelmas terms of this 
college commence October 1. Classes are held on magnetism 
and electricity, sound, heat, light, mathematics, chemistry, 


and other ecience subjects. Prospectuses can be obtained of 
ihe secretary, Mr. David Savage, White-street, Moorfields, E.C. 


Cable Interruptions and Repairs:— 


Date of Interruption. Date of Repair. 
Latakia—Cyprus  ............. June 21, 1899 .. — 
Cayenne—Pinhieros ............ Oct. 11, 1899 ... Sept.17, 1900 
Tangier— Tarifa . Jan. 3, 1 : 
Ceara—Maranham ............... Feb. 20, 1900 
Pará—Maranham ............... 2,1 


Mar. m 
Méle-St. Nicolas—Cap Haitien Маг. Т, 1900 ... 
Pernambuco— Para. Sept. 19, 1900 

Finsbury Technical College.—At the Technical College, 
Finsbury, the evening courses begin on Monday, October 1st. 
Prof. Silvanus P. Thompson opens the Monday evening 
(Advanced) course with an introductory lecture on the 
Distribution of Electricity, the succeeding Monday evenings 
until Christmas being devoted principally to the subject of 
the Design of Continuous-Current Dynamos and Motors. 
On Wednesday evenings Dr. E. W. Marchant will lecture on 
Electric Currents and Methods of Measurement. Prof. Thomp- 
son will alsogive a short course of Special нен on Fridays 
.on the Polarisation of Light. 

Chinese Cables.—The Eastern Extension and Great Northern 

Telegraph Companies announce that the laying of the sub- 
marine cable between Shanghai and Chefoo has been success- 
fully completed and the line opened for traffic. This, with the 
:Chefoo-Taku cable recently laid by the companies, provides 
submarine telegraphic communication to Chefoo and Taku, 
available for international traffic, entirely independent of the 
‘Chinese landlines and without any addition to the existing 
tariffs. The companies also announce the laying and open- 
ing of branch cables between Chefoo and Wei-hai-Wei and 
between Chefoo and Port Arthur. 

Appointments.—Mr. L. R. Wilberforce, M.A., demonstrator 
in physics at the Cavendish Laboratory, Cambridge, and 
University Lecturer in Physics, has been appointed to the 
Lyon Jones Chair of Experimental Physics at University 
‘College, Liverpool, vacated by the appointment of Dr. Oliver 
Lodge to the Principalship of the University of Birmingham. 

The Admiralty has created an important new post in the 
-dockyard staff, namely that of electrical engineer, to rank 


To fill this post 


next to the four chief absistant: engineers: : 
the Admiralty has chosen Mr. Louis J. Steele; M. I. E. E., late 
chief engineer io Messrs. Verity, and formerly assistant 


engineer with Messrs. Johnson and Phillips. Mr. Steele 
reoeived his training at the Technical College, Finsbury, under 
Prof. Silvanus Thompson and Prof. Perry, and was awarded 
the certificate of the College in 1890. He will dd attached to 
the dockyard staff at Portsmouth. 

. Obituary.—We regret to record the death of Mr. Abdank- 
Abakanowicz, a prominent engineer on the other side of 
the Channel Bruno Abdank-Abakanowiez was born in 
Wilkomir, Poland, in 1852. After graduating at the Riga 
Polytechnieum he occupied the chair of Graphical Statics 
and Applied Mechanics at the Lemberg Polytechnic from 1874 
to 1881, after which he went to Paris and established himself 
there as a consulting engineer. He has published books on 
graphical statics and integrating machines, and also many 
Papers in the Comptes Rendus of the Academy of Sciences and 
various other French publications. Mr. Abdank-Abakanowicz 
was a Knight of the Legion of Honour, member of the Société 
de Physique, and member of the Council of the Société Inter- 
nationale des Electriciens. He was also one of the founders 
of our esteemed contemporary L' Industrie Electrique. In 1889 
he organised the United States Section of the Paris Exhibition, 
and was nominated member of the jury, and he was intimately 
connected with the French Thomson-Houston Company and 
other leading firms. 

The Propagation of Electric Waves along Parallel Wires.— 
In a communication on this subject to Section A of the British 
Association, at Bradford, Mr. W. B. Morton states that in 
the Annalen der Physik for June, 1900, a very complete inves- 
tigation of this problem has been published by G. Mie. He 
finds expressions for the wave-length and damping of the 
oscillations involving a series of ascending powers of the ratio 
of radius of wires to distance apart. The object of this com- 
munication is to point out that the approximate solution, in 
which the square of this ratio is neglected, can be very easily 
obtained from the known solution for a single wire, as worked 
out by Prof. J. J. Thomson and by Sommerfeld. The formula 
for the damping agrees with that given by Heaviside’s simple 
theory when Lord Rayleigh's high-frequency values are used 
for the resistance and inductance. Attention is called to an 
error in the formula for the K, function in the work of 
Thomson, Sommerfeld, and Mie, arising probably from an 
erratum in Heines “ Kugelfunctionen”; it affect: the 
numerical values worked out in Sommerfeld and Mie's Papers. 


The Third-rail System in the United States.—During the 
last few weeks there has been an outcry against the use of the 
third-rail system on the elevated railways in Brooklyn. Here, 
as in other towns in the United States, the third.rail is 
employed extensively, but recently there have been several 
accidents to workmen in which shocks from the unprotected 
line rail were a contributory cause. The Deputy Commis- 
sioner of the Department of Public Buildings Lighting and 
Supplies has in consequence issued an order to the railway 
companies that they must either make the system absolutely 
safe or do away with it entirely; and a New York contem- 
porary states that the authorities have ordered that on Brooklyn 
bridge the charged third-rail must either be removed or 
protected by guards Зір. high on either side of it. The 
Baltimore and Ohio Railroad Co. on its new third-rail system 
through the Belt Line tunnel has encased the third-rail bet ween 
two planks set on edge,and it is possible that similar expedients 
may be adopted on other lines. There should be no great 
difficulty in either placing the third-rail in a safe position or 
protecting it sufficiently to prevent accidents. 

An 1887 Electric Railway.—A description of an eiectric 
tramway built in Wichita (Kansas) as long ago as 1837, is 
published in the September number of the Street Railway 
Journal. Mr, T. C. Hughes, the writer of the article in our 
contemporary, obtained the concession and was responsible 
for the erection of the line. The track was of 40lb. girder 
rail. In the power house were two 100 н.р. horizontal 
tubular boilers, a horizontal high-speed engine, and a Brush 
dynamo with an output of 60 amperes at 1,000 volts. The 
trolley wire was a hollow copper tube zin. diameter and 
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about zuin. thick, made in 18ft. lengths. At the end of each 
length was a switch, whose function was to cut out of circuit 
the section of the trolley wire immediately above the car. 
Two trolleys pulled by à flexible cord were attached to the 
roof of the car with spring clamps, one at either end of the 
car, at a distance apart about 4ft. greater than the length of 
ihe sections of the overhead conductor. The front trolley 
opened the switch as it passed, and the rear trolley closed it, 
so that the motor was always cut in in series with the line. 
Thus the return wire could be a separate pole line, independent 
of the ear, The trolley wire and switches were suspended 
every Б. by insulating supports from longitudinal cables, 
carried by, but also insulated from, span wires, which were 
stretched between wooden poles. The trolley itself consisted 
of a frame carrying five wheels, and, as will be readily under- 
stood, its construction and that of the section insulator and 
switch was fairly complicated. The motors were mounted in 
а rigid frame, journaled at four points on the axles, and 
geared to one axle with coil wire belts. As might be expected, 
the line was only kept running a short time; and, moreover, 
а proposition to remodel the line on the parallel instead of 
the series system and to mount the motors on a spring 
suspension was rejected. 


An Experiment on Simultaneous Contrast.—At a meeting of 
Section A of the British Association at Bradford, Mr. G. J. 
Burch described an experiment on this subject. It is well 
known that white objects seen against a red background look 
greenish-blue, and orange against a blue background. This 
phenomenon is shown in a striking manner in the following 
experiment due to Hering: A small white disc is viewed with 
the left eye against a red background, and another similar 
disc is viewed against a blue background with the right eye. 
The discs are so placed ae to occupy different positions in the 
field of view. The result, when the light has been properly 
adjusted, is that the observer sees an amethyst-blue disc and 
а topaz-yellow disc against a pale purple ground. The reason 
of this is demonstrated by the author in the following experi- 
ment: Two pieces of glass, one red and the other blue, are 
inserted in a stereoscope in place of the usual slide, each 
glass having two small squares of black paper on it. 
Viewed binocularly the four squares appear as two. In 
front of the instrument, but out of the direct line of 
sight, are two adjustable slits, and over the eye-lenses 
of the stereoscope are two diffraction gratings. The position 
of the slits is so arranged that the spectrum of the first order 
of the left-hand grating falls on the right-hand square, and 
that of the right-hand grating on the left-hand square, the 
two spectra, which can be adjusted to the same intensity, 
being thus seen side by side, one with the left eye on a red 
ground, and the other with the right eye on a blue ground. 
The red glass produces partial red blindness of the left eye, 
ard the spectrum seen by it lacks red, the other colours being 
unaltered. And for a similar reason the spectrum seen by the 
right eye lacks blue, the effect being more noticeable owing 
to the contrast of sensation in the two eyes. In the author's 
opinion this experiment affords further confirmation of the 
views of Scherffer, Darwin and Young in regard to contrast. 


A New American Trolley Head.— The Street Railway Review 
for August contains a description of the Feist trolley head 
recently brought out in the United States. We extract the 
following particulars from our contemporary’s description : 
The device consists of a two-piece harp, made of malleable 
iron, and a hardened steel axle, threaded at its ends, connecting 
these pieces. Four holes are bored in this axle, in each of 
which is carried а graphite pencil of special composition, these 
pencils being held against the bearing of the trolley wheel by 
helical springs in such а manner as to secure constant and 
even lubrication and, assure positive contact. One set of 
lubricating pencils outlasts a 20,000-mile wheel. Thin lubri- 
cating washers are placed on this axle between the wheel and 
the arms of the harp, thereby ensuring lubrication here, and 
ep cutting such as would occur with & metal washer. 

he axle for à two-motor equipment is lin. in diameter, while 
for a four-motor equipment it is made 1 gin. in diameter. 
The size of these axles offers an increased bearing surface, thus 
insuring ample contact and a materially longer life to the 


wheel, both bearing and axle being evenly and thoroughly 
coated with the lubricant. An even wearing away of the 
bearing is thus obtained, effectually obviating the objec- 
tions to be found in some of the present graphite bushing 
combinations, where the wheel bearing is not sufficiently 
lubricated, causing it to wear away in parts unevenly, and so 
rapidly becoming loose, causing destructive arcs between the 
wheel and its axle. This results in blistering the aile, and 
hence there are frequent renewals and repairs, to say nothing 
of the short life obtained. 

Serious Fire at the Manchester Postal Telegraph Office — 
A fire, attended with serious consequences, occurred on 
Wednesday afternoon at the Manchester Central Post Office, 
doing considerable damage to that part of the building 
occupied by the telegraph department, and causing great 
destruction of telegraph apparatus and plant. According to 
the Standard, the fire was first discovered in a test-box, behind 
which were a number of wires. Suddenly flames were seen 
coming from the box, and immediately the whole apparatus 
was enveloped in flames. The woodwork in the room being 
very dry,. the fire spread with alarming rapidity. The 
efforts of the clerks in the room to subdue it made not 
the least impression, the fire-extinction apparatus on the 
premises proving wholly inadequate for the emergency. The 
city fire brigade were telephoned for and arrived in great 
force. In a short time they gained mastery of the flames, 
but not before the roof had fallen in and the telegraph 
instruments were so completely wrecked as to cut off the 
city from telegraphic communication with the rest of 
the world. The vast collection of wires erected over 
the building were of course dislodged from their 
supports, and a great number of lines were not merely 
interrupted, but absolutely destroyed. The outbreak occurred 
about half. past one o'clock, when there were 800 or 400 
operators in the room. There was no panic, however, their 
retirement being effected in perfect order. The fire, it appears, 
was caused by the bursting of a spirit lamp which was being 
used by some employés of the engineering department, who 
were repairing the wire ooils near the test-box. This is the 
point where all the wires entering the building converge, and is, 
accordingly, one of the most important spots in the building. 
The department of the Engineer-in-Chief in London was 
immediately communicated with, and it is hoped that the 
assistance obtained from there, as well as from the engineering 
departments of some of the other principal offices in the country, 
will enable the Manchester authorities to remedy the effects 
of the disaster in the course of a few days. The Manchester 
Post Office is one of the busiest outside London, being the 
chief centre for telegraphic distribution through the North 
of England. The various wires converge at Manchester and 
spread, in a great network, north, south, east, and west. 
Many important towns are served from the building which has 
been 80 seriously damaged by Wednesday's outbreak, and thus 
the difficulty arising from the isolation of the city is shared by 
business people over a very wide area. The building, which 
was opened in 1884, is constructed of Portland stone, and cost 
about £120,000. The total number of employés is 2,200. The 
telegraph instrument room in which the fire broke out 3 
400ft. in length and 83ft. wide, and contains 250 instruments. 
To meet the emergency in regard to telegrams the authorities 
of both cities promptly utilised the excellent train service 
between Manchester and Liverpool. Thus telegrams handed 
in at Manchester for transmission to distant places were 
trained every half-hour to Liverpool, and there put on the 
wires; whilst, vice versa, messages from all parts of the country 
for Manchester were wired to Liverpool and thence trained 
to Manchester. In telegraphic matters the Post Office 18 
noted for the promptitude and ingenuity with which it can 
cope with an interrupted communication, and many thousands 
of messages have been already thus diverted. A system 16 
being organised by means of which Lancashire and Yorkshiré 
towns, whose “ transmitting centre " ordinarily is Manchester, 
will be connected through to Liverpool, which, until the 
Manchester office is at work again, will be the transmitting 
centre. A vast amount of extra work will be thrown on the 
Liverpool office, but every effort will be put forth to success- 
fully cope with it. 
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THE NEW ELECTRICITY WORKS OF THE GLASGOW CORPORATION. 
(Continued from page 767.) 


Tug Port Duwpas Srarrox. 
Site of Buildings.—A satisfactory feature of the Port 


Dundas station is its position with regard to the Forth and | 


Clyde canal. The canal is at a considerably higher level than 
the engine room floor, and the ground falls away rapidly from 
the canal to the roadway. Although this necessitates the 
coal store, boiler house, engine room, and accumulator house 
being on different levels, it offers considerable advantages as 
regards the supply of fuel. 

The station is a handsome pile of buildings of red pressed 
bricks, relieved with red sandstone facings, designed under 
Mr. Chamen’s direction by Mr. Andrew Myles, an architect 
who has designed many large engineering works in Scotland. 
The coal store is capable of containing over 2,000 tons of fuel. 
The boiler house (see illustration in our last issue, p. 767) is 
558ft. long by 81ft. wide. It is arranged for only one line of 
boilers facing towards the coal store and leaving ample space in 
the rear for economisers, steam pipes, etc., as it is intended as 
far as possible to keep all steam pipes in the boiler house. 
There is no ring main, but arrangements are made so that the 
main steam pipe can be relieved of all pressure at certain 
times without shutting down the station. 

The plans are made for three chimneys, dividing the space 
behind the boilers into four lengths. The centre chimney, 
which is the only one at present built, is 200ft. high and 11ft. 
in diameter; it is built on a square base which reaches to 
about the roof level, the shaft being of a circular section with 
an ornamental cap. It is constructed of red pressed bricks 
and lined with firebrick. Protection is afforded from light- 
ning by a ring of collecting points attached by several diagonal 
bands to two copper lightning conductors. The other two 
chimneys are each 250ft. high and 18ft. diameter. 

Next to the boiler room and parallel with it, but again on a 
lower level, is the engine room, which is about 57ft. in width. 
It is spanned by a 25-ton travelling electric crane by Messrs. 
Broadbent & Sons, which should be large enough to deal with 
sets of plant up to 2,500 m.r. capacity. Next to the wall of 
the boiler house is a trench along which water tanks on 
weighing machines can be run for the purpose of measuring 
the condensed steam from the air pump of any engine which 
may be under test. As will be seen from the detailed descrip- 
tion of the plant, all the larger sets are fitted with separate 
surface condensers, have the air pumps driven directly by the 
rocking shaft and connecting rods, or more generally in all the 
recent plants byindependent electric motors. The cooling water 
is taken from the canal at one end of the engine house and 
returned to it at the other, the necessary pumps for this 
purpose being of the centrifugal type electrically driven, but 
owing to the position of the canal very little power is required 
to effect this purpose. There is another trench on the opposite 
side of the engine room along which all the feeders are led. 

In front of the engine room, and forming the main frontage 
of the buildings, is in the centre the main entrance, flanked 
on either side by a battery room 77ft. long by 26ft. wide. The 
tower itself contains the station engineer’s office, an important 
feature of which is its bay window, which projects over the 
engine room, enabling the engineer to look from end to end of 
the engine house without leaving his room. Another special 
feature is an overhead gangway, which is reached direct from 
the engineer’s room by a spiral staircase. This gangway 
passes across the engine room above the level of the traveller, 
and thence across the boiler house, and out on to the towpath 
by the canal. 

All the interior walls are covered with white glazed bricks, 
and the floor of the engine room is laid with granolithic. 
The floor of the switch gallery is laid with glass blocks, 
which serve the double purpose of giving a good light under- 
neath and also of insulating the switchboard attendant from 
earth. Glass roofs have been employed throughout. Another 
feature of the buildings is the ample bathroom and lavatory 
accommodation, not only for the engineers, but also separate 
accommodation for the foremen and staff. 


The portion of the building now opened is the centre one- 
third of the whole and is 220ft. long; and it is large enough 
to contain plant for an output of 10,000 н.р. 

Coal Handling Plant.—The coal for the station is delivered 
in 80-ton barges by the Forth and Clyde Canal, and is lifted 
out of the barges at the rate of 80 tons an hour by means of 
a Temperley transporter, handling l.ton lifts, the boom of 
which spans from the centre of the barge to the far side of 
the bunker roof. The transporter is made to travel on rails 
laid on the wharf; the gauge of the rails is 19ft. 4in., which 
is much larger than required for the transporter itself, but the 
conditions were such that no support for the rail could be 
made for a less gauge. The arm of the transformer which 
projects over the canal is made to hinge up in a vertical 
direction in order to clear the rigging of vessels when coming 
along the side, and to give a clear headway when required 
over the wharf. The overhang on the water side is 45ft., the 
overhang on the land side is 41ft., the centres of the tower 
uprights 12ft., giving a total effective travel of 98ft. The 
power plant is situated on an extended platform and is covered 
by a galvanized iron house, with glazed windows to enable 
the driver to have a clear view of the load during lifting, 
travelling and lowering. All the motions of the transporter 
are driven electrically by a 500-volt 20kw. British Thomson- 
Houston enclosed motor. The gear is capable of lifting 
25 cwts. at a speed of 800ft. per minute, and of travelling 
along the beam at a speed of 600ft. per minute, the driver being 
able to propel the entire transporter along the rails in either 
direction by the simple movement of a lever. A load can 
be taken up or let down at every 5ft. along the beam. 
There is an automatic arrangement by which, as soon as 
the fall block enters the hood of the traveller, the weight 
of the load is taken off the hoisting rope, and the load 
is suspended directly from the traveller running on the 
beam. is arrangement unlocks automatically when 
the load is to be lowered. The complete operation, viz., lifting 
the full skip from the barge, travelling along the beam, 
lowering, and the return of the empty skip to the barge, is per- 
formed by means of one rope driven from the motor on the power 
platform, and only one man is required to work the trans- 
porter. The coal in the barges is filled into skips, these skips 
are lifted by the transporter, carried along the beam, and 
deposited into a travelling weighing machine, of Messrs. 
Pooley & Sons’ make, which records the amount of coal 
passed through it, and passes it into diverting boxes, each 
fitted with two shoots, which deliver the coal into a reserve 
bunker holding 4,000 tons, or into steel coal tanks, holding 
60 tons each, one of which is situated opposite to but 
above the level of each boiler. When the boilers are being 
fired a trap in the bottom of the tank is opened and the coal 
runs down an inclined shoot into the hopper of the mechani- 
cal stoker at its lower end. These shoots are hinged so that 
they may be slung back from the reserve bunker, which runs 

el with the whole length of the boiler house, and advan- 
tage has been taken of the fact that the building stands on 
the slope of the canal bank to incline the floor of the coal 
store to about 45deg., so that no trimming is required. 


Boiler-house Plant.—The 10 boilers which are being erected 
at present are all of the Babcock and Wilcox make, containing 
4,020 sq. ft. of heating surface, and each is capable of evapo- 
rating 15,000lb. of water per hour working at a pressure of 
2001р. to the square inch. They are all fitted with Babcock 
and Wilcox chain grates and mechanical stokers, which are 
driven electrically by enclosed motors of the General Electric 
Co.’s make. The grates, detailed descriptions of which have 
already appeared in The Electrician, are mounted on carriages 
and may be removed complete from under the boilers for 
examination or repair. The clinker and ash is shot over the 
back of the grate into a recess, from which it falls through an 
opening in the ashpit into the ash tunnel, running under the 
ashpits for the whole length of the boiler-house. A tramway 
line fitted with a complete system of wire rope main and tail 
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‘haulage, electrically driven, removes the ash from the tunnel | with a 21in. stroke. There is also a Hayward-Tyler three- 
on to a siding in the yard, where it is deposited in carts for throw ram pump driven through friction gear by а 12 B. p. 
‘removal. The boilers are fitted with the latest safety devices, series motor, the speed of the latter being regulated by 
порока water gauges and feed fittings, Babcock and | altering the position of the field magnets with regard to the 
‘Wilcox high and low-water sentinel valves, duplicate dead- | armature core while the machine is running; it is also 
. weight safety valves, Babcock and Wilcox superheaters, | arranged so that it can be run off either the 250-volt or 
‘Schaefer and Budenberg steam valves with steel seats and | 500-volt supply. The pump room is also fitted with a large hot 
well, a set of three gravitation filters, a large reserve storage 
tank, a feed tank, and duplicate connections from the city 
water mains. Opposite the pump room is the section ошап 
the firemen's bathrooms and lavatories, which are all fitte 
with the most modern of sanitary appliances. The return 
connections from the boilers to the steam mains are 7in. mild- 
steel pipes with extra heavy flanges welded on, and the sections 
are bolted together with specially-machined and fitted mild 
steel bolts ; one of these sections consists of an expansion loop 
of the same material as the pipes. The steam main consists 
of а loin. mild-steel pipe with tee connections arranged so 
that the boilers and engines can be connected right through, 
or on to the common main as required. In this way it is 
possible to work a boiler and engine quite independently of 
the rest of the plant if necessary. These steam pipes were all 
constructed to Mr. Chamen’s specification by Messrs. Stewart 
TEMPERLEY TRANSPORTER AT Port DUNDAS STATION. and Menzies. The main steam valves are of Messrs. Templer 
and Ranoe’s make and are fitted with special steel seats. 


their patent safety explosion valve, which shuts the boiler off | Working platforms are provided for reaching theconnections, 
from the main in the event of a sudden drop of pressure due | and some idea of the size of the plant may be gained from the 
to the pipe giving out. fact that there are, including those in the boiler house, 

The feed range supplying the boilers is composed of two | 50 steam valves fitted already, none of them being less than "in. 
distinct lines of pipes running side by side along the whole | Behind the boilers are the flues leading to the chimney, and а 
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1,100н.р. BELLISS ENGINE COUPLED 
то BnrrsH THomson-Hovston 
CONTINUOU8S-CURRENT DYNAMO. 


length of the boiler-house, and each boiler is provided with | space with the necessary connection for the erection of fuel 
< an independent connection to each of these lines. The feed | economisers should it be considered later on that any 
. pumps are situated in the centre of the range, and consist of | advantage would be gained by their use. 

two double and one single direct-acting steam pump of | Engine Room Plant.—The machinery at present workin 

Messrs. J. and A. Weir's make, having "in. water pistons | consists of seven vertical direct-coupled sets with а combined 
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output of about 6,000 н.р. As has already been explained, 


‘thé first portion of the plant was erected, owing to want of 


‘time, on the permanent foundations under a temporary 
"wooden building. The present station was built round this, 
and when complete the wooden building was removed ; while 
this was being done the plant installed was kept running up 
to its full] capacity of 1,200kw. without a hitch, a fact which 
-reflects greatly to the credit of Mr. Chamen and his assistants. 

The four engines that were first supplied and run under 
these temporary conditions include, first, a 750 н.р. two- 
crank compound Bal and Wood engine. The engine has 
'eylinders of 20in. and 44in. by & 24in. stroke, and runs at 
` 150 revs. per min. The steam and exhaust valves are of the 
Corlies type, and the valve chests are placed on the top and 
bottom of the cylinder, each chest being divided so that one 
alf contains the admission valve and the other half the 
exhaust valve for one end of the cylinder. The valves are 
right on the top of the cylinder covers and the ports are simply 
slots in the covers. The four admission valves are driven 


The main bearings are exceptionally long and are fitted with 
adjustable wedge packing, and the bedplate and back columns 
are of great strength and weight. This engine is coupled to 
two dynamos, built by the Walker Manufacturing Co. There 
is one machine on each end of the engine shaft, and they are 
compound- wound, eight-pole, 250-volt machines and are used 
as. balancers, one being connected across each side of the 
three-wire system. 

The next set is a 900 н.р. three-crank triple expansion 
marine engine with combined surface condenser, built by 
Mattbew Paul & Co. The air and circulating pumps 
are driven off the I.P. crosshead. The diameters of the 
cylinders are 17in., 254in., and 38in. respectively, with a 
80in. stroke, and the engine runs at 120 revs. per min. The 
governor is of the throttle type, and is fitted with suitable 
adjustment for varying the speed while running. Coupled to 
this engine is a 12-pole shunt-wound Schuckert dynamo with 
a smooth core bar-wound drum armature, whoge end connec- 
tions are arranged to assist the ventilation. 


THE THnEE 1,000н.р. SETS. 


from one wrist plate and the four exhaust ports from another. 
The exhaust valves have a constant stroke, and the wrist 
plate is driven from an eccentric on the shaft by means of 
bell cranks and rods. The admission valves have a variable 
stroke, depending on the load on the engine. The sheave of 
the eccentric which drives them is nòt keyed on to the shaft, 
but is free to swing on trunnions, and the amount of its 
eccentricity or swing is controlled hy the governor. This 
governor is a combined momentum and centrifugal governor, 
fitted with adjustable coach springs and weights, and mounted 
on the arms of the flywheel so that it takes up very little 
room. The gear will alter the period of admission on all four 
valves from zero to 1-stroke, and the engine will take up some 
overload without any apparent alteration in the speed. Both 
cylinders are jacketed and there is an intermediate receiver 


The remaining fets of the pioneer outfit are two single- 
acting constant-thrust enclosed engines, one of 200 н.р. and 
the other of 400 n.r., both built by the Mirrlees, Watson and 
Yaryan Co., of Glasgow. The smaller set is a two crank two- 
cylinder compound engine with cylinders 14in. and 12in. 
diameter and а 12in. stroke, running at 880 revs. per min., 
the two cranks being placed opposite each other. The larger 
is а four-crank triple expansion engine with one Н.Р. cylinder 
14in. diameter, one I.P. cylinder 22in. diameter, and two L.P. 
cylinders 24in. diameter, a 24in. stroke and a speed of 380 revs. 
per min. The four cranks are set so as to give balanced couples, 
the engines running under full load without any vibration. 
Each of these engines is coupled directly to a shunt-wound 
bi-polar Crompton dynamo, the outputs of these machines 
being 125kw. and 255kw. respectively, at 500 volts to 600 volts. 


" fitted with a reheating coil. The lubrication is done by gravi- 

-~ tation from tanks. on the. top platform, each bearing being 

fitted with an adjustable. sight feed lubricator, and the oil 

after leaving the -bearings is collected іп a filter tank and 

| again returned to the supply tanks on fhe platform. The 

connecting rods and crossheads are of the locomotive pattern. 
J 


On the east side of the engine room are erected three fne 
1,100 нр. gets, each built to Mr. Chamen's specification. Two 
of these engines are of the well-known Belliss type, arranged 
for triple expansion working, having six cylinders on three 
lines—viz., one high pressure, two intermédiate pressure, and 
three low pressure, the high and intermediate pressure 
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cylinders being placed above the three low-pressure cylinders. 
Each engine is capable of developing 1,100 k. p. as а continuous 
load when running at a speed of 230 revs. per min. with a 
pressure of steam of 180lb. per square inch and exhausting 
into the condenser. 'The engines are designed for an overload 
output of 1,500 1. f. P. under the same conditions, the objest of 
this being to help the station over the peak, and as it would 
only be required for so short a time a slight loas of efficiency 
is of no importance. The slide valves are of the piston type, 
the high or intermediate pressures and low-pressure valves 
being placed on the same valve rod and operated by the same 
eccentric. Overload by-pass valves are fitted, worked from 
ihe governor, which enable them to maintain their rated 
speeds at overloads of 50 per cent. These engines are direot- 
coupled to British Thomson-Houston compound-wound multi- 
polar generators capable of giving the full output of the 
engines at from 50) volts to 600 volts. The armatures are 
slot-wound and ventilated, and the field magnets are of oast- 


with brackets for carrying the motor for driving the air pump. 
Each condenser has a cooling surface of 2,550 sq. ft., t 10 
tubes being of solid-drawn brass fixed into rolled naval brasg 
tube plates by means of screwed ferrules and tape packing. 
These ferrules are provided with lips to prevent the tubes from 
slipping out of place, while allowing sufficient play for side 
expansion. 

The air pumps are designed to run at 160 revs. per min., 
and are geared by Hollicks’ gear to the 80kw. Allen motors. 
Each pump has three barrels 12in. in diameter by 12in. 
stroke. All liners and working parts and valve seatings are 
of brass, the casing of the pumps being of cast-iron. The 
pimps are driven by an overhead three thréw crank shaft 
carried by a neat entablature. A small water pump for 
dealing with the hot well water is driven from an overhung 
crank on the end of each air-pump orank-shaft. The air 
pumps have an effective displacement of 2:36 cubic ft. pər 
revolution. The circulating pumps are of the Conqueror 


steel. Both of these dynamos, as also the third 1,100 н.р. | type, having cast-iron casings provided with suction and 
machine, which is of Messrs. Crompton’s make, are coupled to | discharge branches llin. in diameter, the diameter of the 


throw-over switches so that the series coils may be cut out | impeller being 17in. 


and the generators run as shunt machines when desired. 
The other 1,100 m.r. engine is a Willans three-crank triple- 
expansion engine designed to work economically at 1,100 fl. r., 


Each pump spindle is directly coupled 


to the motor shaft and stands under the bracket carrying the 
air pump. When dealing with the full load the air pumps 
require about 10 amperes at a voltage of 520. 


ALLEN CONDENSING PLANT, 


but capable of being worked up to 1,590 н.р. if required, being 
fitted with automatic adjustable cutoff and by-pass valves for 
that purpose. There is no flywheel to this set, the armature of 
the Crompton dynamo to which it is coupled having been built 
extra heavily to take its place. This set probably represents 
the very latest practice in continuous-current dynamo building 
in this country. The field magnets are 12-polar, of cast steel, 
with laminated poles. Series coils are wound on an insulating 
frame so as to leave a clear air space between the shunt and 
series windings. The armature core is slotted and ventilated. 
Aluminium brush-holders are fitted, and ample commutator 
surface allowed. The outer bearing is of the adjustable self- 
aligning and self-oiling type. Our illustration shows the 
three 1,100 нр. sets; a general view of the engine room was 
given in our last issue. 

Condensing Plant.—For dealing with the exhaust steam 
from the enclosed sets described above, five sets of independent 
surface condensers have been installed. These have been built 
and erected complete by Messrs. W. H. Allen, Son & Co. 
Each set is capable of dealing with 27,000lb. of steam per 
hour. The elements of each set consist of a surface 
condenser, & three-throw Edwards’ air pump and a centrifugal 
circulating pump, each of the pumps being driven by an 
electric motor. The shells of the condensers are of cast-iron, 
cylindrical in form, fitted with branches for the exhaust, the cir- 
culating water inlets and outlets, and the air pump suction, and 


The exhaust connection from every engine terminates in a 
tee piece, one branch of which pa:ses down to the condenser 
and the other upwards by way of a Blake and Knowles auto- 
matic relief valve to the atmospheric exhaust. The pump 
motors are capable of exact regulation, and the whole plant 
runs remarkably smoothly and with the minimum of attention. 


Balancer, Booster, &c.—In the central portion of the engine 
room are placed the motor balancers and the boosters. The 
first-named consists of а Bruce-Peebles four-pole 250kw. 
motor-driven dynamo and & 50kw. motor-driven Silvertown 
bi-polar set. The latter is compound-wound, and capable 
of dealing with an output of 150 ampares at 230 volts to 800 
volts at a speed of 650 revs. per min. 

For charging the batteries, two sets of motor-driven 
boosters have been provided by Messrs. Mavor and Coulson. 
The motors are shunt-wound machines, and take current 
directly from the station 'bus bars at 500 volts to 600 volts, 
and the boosters have an output of 225 amperes at 20 volts 
to 160 volts. They are separately excited at 350 volts and 
run at 850 revs. per min. The armatures are wound on 
Sayers’ patent system, and carbon brushes are fitted. 

The motors distributed throughout the buildings have in 
most instances been noticed in connection with the plants 
that they ate driving. The power transmission installation 
is somewhat extensive, as at present there are 16 motors used 
for various purposes, all running off the 500-volt mains. A 
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complete engineer's workshop with 12in. screw-cutting lathe, | on to one board, with the positive at one end and the negative 
drilling шайло, emery heals, &o., is provided, as is also a | at the other. The switch gear is divided into two portions. 
joiner’s shop, smith’s shop, and large stores. One part consists of the dynamo panels" placed on the 


I 


E | 7.4 па eub. 
RN 3 8 | n uu И 
z — ^T. er. i 11: — > ^ " TH " | 
) ab ^ IPEA = Т 3 — " я 3 - . , 
» rs der s t И 4. ә > 
г 
i 
] 
d 
1 
J 
Dx 


FEEDER SWITCHBOARDS ON THE GALLERY, 


Elevation of Front Panels, showing Feeder Bus Bars, Plug Switches and Instruments, 
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Gallery Floor Line 
Elevation of Back Panels, showing 1.000-ampere Main Switches and the Duplex Fuses. End Elevation of Front and Back Panels, 


GENERAL ARRANGEMENT OF THE FEEDER SWITCHBOARDS ON THE GALLERY. 


Switching Gear.—The general arrangement of the Port Dun- | floor level in the engine room, underneath the switchboard. 
das switchboards and switching gear does not follow the usual | gallery, each pair of panels being opposite its own dynamos. 
practice of bringing all the dynamo panels and feeder panels | The other part is the ‘‘ feeder panels," which are placed in a 
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gallery running parallel with the machines for the whole length 
of the engine room. 

Each dynamo, as we have said, is provided with a separate 
positive and negative panel, consisting of massive polished 
slabs of white marble, mounted in a steel frame bolted to the 
floor. The positive panel is fitted with an emergency switch, 
а zero automatic cut-out, duplex fuse, and a four-way plugging 
and switching device. The negative panel has a similar set 
of apparatus, except that the zero cut-out is replaced by a 
Kelvin indicating and recording ampere gauge. These latter 
instruments are similar to the“ feeder log," described further 
on, in the general construction, but they are current measuring 
Instruments only. The panels for the three large sets are 
by Cowans Limited, and for the other by Messrs. Crompton 
and Co.; those for the steam balancer being manufactured 
by Messrs. Laing, Wharton and Down. The three large 
sets are fitted with Andrews’ patent return current cut-outs. 
The recording instruments on all the panels are by Messrs. 
James White. 

Underneath the switch gallery and above the dynamo panels, 
which are all connected to them, are run four sets of massive 
copper 'bus bars, and by means of the four-way plug switches 
any machine may be switched on to any set of these bars. 
These bars run from end to end of the entire engine house. 
Phe first bus bar in each case consists of six sections, the 
bottom section being 4in. broad by lin. thick, and the top 
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five sections being 4in. by jin., thus giving a total sectional 
area of 14 sq. in. on the main positive and negative bars. The 
six sections are separated from one another by copper washers 
qin. thick and fastened together with steel bolts. The remaining 
three bus bars on each side are each formed of two sections, 
Ain. by lin. and 4in. by zin. The binding bolts are left long 
enough im all cases to take five more jin. bars which will be 
added as necessity arises. The bus bars are erected in 22ft. 
lengths, and connected together by thin U-shaped copper bars 
which serve as expansion joints. The present length of 'bus 
bars amounts to 216ft. Provision is also made for additional 
lengths of bar for further extensions. АП the copper for the 
'bus bars was supplied by Elliot’s Metal Co., and their 
erection has been carried out by Messrs. Mechan & Sons. 
Connections from these ’bus bars are taken to those 
mounted on the back of the feeder panels which are erected 
on the gallery. The feeder panels are divided into sets, 
supplying eight pairs of feeders, and arranged in two rows one 
behind the other, and 6ft. бір, apart, the positive panels for 
each set of eight feeders being next to the corresponding 
negative panel, as seen in the illustrations. In this way the 
positive and negative connections are in all cases only 10ft. 
apart, and the panels of like polarity stand in front of one 
another. In the present portion of the building six sets of 
feeder panels are being installed, supplying 48 feeders. Three 


ok these sets of panels were supplied and erected by the Holland 


House Electrical Manufacturing Co. of Glasgow, and the other 
three by Messrs James White. The feeder panels consist of 
massive polished white marble slabs carried in steel frames 
bolted to the gallery floor, and the fittings and general con- 

struction are of a very solid and substantial nature. The 

mountings of the negative and positive sides are distinguished 
by the use of blue and red enamel on the surfaces that did 
not require to be otherwise highly finished. The back panels 

receive one terminal of the 1 sq. in. triple concentric feeder. 
cables, and connect them through a duplex fuse to a quick-. 
break main switch ; thence across by & bare overhead copper. 
conductor to the front panel through a recording feeder log 
(marked А in the lower illustration on page 810), devised by 
Mr. Chamen to keep a record of the load on the feeder and the 

pressure at the feeding point; from this log the current 

passes.to a vertical plug bar through which the terminal of 
the feeder may be connected to any of the four bus bars 
mentioned in connection with the machine panels. The. 
other terminal of the feeder is connected to the other pair of 
panels in the same manner. The middle wire, (i. e., the outer 
conductor of the triple concentric cable) is connected to a 
special set of panels common to all the feeders. This set of 
panels is placed in the centre of the gallery, and was manu- 
factured and erected by Messrs. James White. The earth 

connection from the middle wire to the earth plates is taken 
through a recording ammeter fitted with an automatic short- 

circuiting device which comes into action when the leakage 
current exceeds a certain predetermined amount. 
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The panels are uniform in size, being 5ft. Gin. high, 4ft. 4in. 
wide, and 8in. thick, and all are provided with marble shelves 
or partitions, which project sufficiently to prevent accidental 
contact being made from one to the other. The mountings 
of the panels forming the front row are uniform with one 
another, and in each case consist mainly of four vertical 
feeder bars, which can be joined up by means of plugs in the 
form of S switches to any of four horizontal bars, on the back 
of the panels, which are fed from the main bus bars laid 
below the gallery. An expansion joint is used to connect the 
bars on one panel to the corresponding bars on the adjoining 
panel In the case of the panels manufactured by the 
Holland House Company the vertical feeder 'bus bars are of 
single forgings, complete and without joints of any kind; 
Messrs. James White’s panels, on the other hand, have the 
contacts silver-soldered on to the vertical bars. Between 
each pair of vertical feeder bars there are four blocks of: 
forged copper, which are joined through the marble to the’ 
horizontal bars on the back, the S switch plugs being 
used to connect these blocks to the vertical feeder bars. 
Carbon pieces are fitted to the blocks at the sparking points to 
enable the circuits to be broken at full load (1,000 amperes) 
without injury. ' 

The Kelvin feeder log referred to gives a continuous record 
of the current going out on a feeder and the pressure at the 


812 


THE ELECTRICIAN, SEPTEMBER 21, 1900. 


feeding point. The solenoids of these instruments are of Lord 
Kelvin's latest form, made from high-conduction copper tubes, 
cut with radial slots, and put together in such a way that the 
axis of the solenoid is exactly the axis of the field. A sufficient 
number of turns are provided to give an exceedingly intense 
field. The case has been specially designed for convenience 
in changing the record sheets, refilling the pens, &c. The 
clocks on these instruments are all synchronised from a hand- 
some regulator erected on the feeder gallery, each instrument 
being fitted with electromagnetic mechanism for rotating the 
recording drums, and the mechanism is actuated every 
80 seconds by arelay controlled by the regulator. The main 
switches enable each feeder circuit to be controlled separately, 
and are quick break in action with quick-break carbon sparking 
pieces. The movements of the switches are effected by steel 
levers and connecting rods, which latter are geared with lever 
handles, each having a locking device for the off and “ on” 
position mounted on the face of the front row of panels. This 
arrangement enables the attendant to manipulate the switches 
from his usual position on the gallery. The duplex fuse 
apparatus consists in each case of a forged copper link which 
acts as a change-over switch, thus enabling either of the two 
fuses to be short-circuited or brought into circuit at will. 


Battery Installation.—Running parallel with the engine room 
and one on each side of the tower containing the vestibule, 
engineer's office, test room, &c., are the positive and negative 
battery rooms. These have been supplied by the Tudor 
Accumulator Co., and contain 385 cells, arranged in two sets 
on the 500-volt three-wire system. There are 25 pairs of 
regulating cells on each half of the battery. The capacity 
of the battery is 1,100 ampere-hours at a discharge of 
150 amperes, and the cells can stand a maximum discharge of 
250 amperes. In connection with these batteries, one of the 
most noticeable features is the entire absence of all perishable 
material in the construction either of the stands or boxes. 
The stands themselves are composed of rolled steel girders, 
mounted on the Tudor Company’s large porcelain insulators, 
lead washers being used to bed the girders fairly on to the 
insulators in order to protect them from the attack of the 
acid spray. The girders are covered with sheet lead ; the cells 
themselves stand on heavy glass slabs which themselves 
are insulated from the girders with the ordinary glass 
oil insulators. The boxes are worthy of special note; 
Mr. Chamen objected to lead-lined wood boxes, on account 
of the perishable nature of wood, and as, of course, 
solid lead boxes of this size would have required to 
be so very heavy that the price would have been prohibi- 
tive. After several experimental boxes had been tried, 
the present type was adopted, which consists of a sheet-lead 
box inside a *' crate of cast lead, to which it is only tacked 
at the edges. Owing to the unsatisfactory wear of cement, &., 
when exposed to acid, the floor is laid with pure Val de 
Travers asphalte. Another feature of the battery is the 
switch gear. Instead of taking the connections from the 
regulating cells into the engine room, or at any rate to a 
central position in the battery room, which would have 
involved the use of an excessive amount of copper conductor, 
Mr. Chamen has devised the following arrangement, which 
works exceedingly well, and was manufactured by Messrs. 
James White. The cells are arranged in three rows, and the 
row next the engine-room wall is composed of the regulating 
cells. Running parallel with these, and fixed to the wall, is 
а steel bar or rail in the form of an H-section girder. 
Attached to this rail are wrought-iron brackets, on which 
large gunmetal contacts are fixed, and insulated with 
substantial vulcanite insulators; the lower contact is in 
the form of a continuous copper bar, while the upper 
ones consist of a row of contacts each of which is 
connected to the terminals of the regulating cells previously 
mentioned. Another very novel feature of this regulator is the 
form of brush contact gear. This consists of a trolley carriage 
running on the H-section girder, already referred to, the whole 
length of the battery room. This carriage has three sets of 
contacts—the loweronemakes continuous contact with the lower 
copper bar, which bar forms a constant connection between the 
battery and the middle wire, the two upper connections make 


connection with the row of fixed contacts. In order to pre- 
vent sparking the trolley also carries a substantial pilot 
contact and pilot resistance, so that one or other of the two 
moving contacts is always in circuit with the cells, and short- 
circuiting is provided against by the resistance being inserted 
between the two contacts. This trolley is moved by means of 
& wire rope passing round drums on a shaft at one end. 
The dram; are geared to hand wheels near the dynamo 
switchboards in the main engine room, and large indicating 
wheels are provided showing at a glance the position of the 
contact trolley in the battery room, The contacts on the 
trolley are in the form of laminated rings making contact on 
both sides of the fixed contact shoe. 


(To be concluded, ) 
———— — ——M— À— 


ELECTROLYSIS OF UNDERGROUND METAL 
STRUCTURES.* 


BY DABNEY Н, MAURY. 


Reports of electrolytic injury to water and gas pipes are rapidly 
Secum uláting from cities ali over the United States, where the 
single-trolley system has been in use for any considerable length of 
time, and the subject is one of serious moment to every corporation 
or municipality owning underground metal structures of any sort 
It is the purpose of tha writer, after illustrating a few of the many 
instances of electrolytic injury which have come uuder his notice, to 
discuss the electrical resistance of the joints of cast-iron maine, andto 
point out the important bearing which this joint resistance has bes 
all the various remedies for electrolysis heretofore suggested, and to 
show from actual vases the results which must certainly follow if 
cast-iron mains are used to convey electric currents. | 

The writer has been, since March, 1893, engineer and superin- 
tendent for the plant now owned and operated by the Peoria Water 
Works Co. Early in 1893, the water company’s street foreman, 
Mr. W. B. Norris, reported to the writer that extra strong lead ser- 
vice pipes laid under the street railway tracks were bursting with 4 
frequency that was remarkable, and that the appearance of the burst 

ipes was unusual, and different from that of any pipes the foreman 

bad yet seen. Electrolysis, as occurring in water and gas pipes 
was, at that time, almost unknown, and very little had been 
published, even in engineering papers, regarding it. The wnter 
at once suspected, however, the cause of the breaks, and the 
foreman was instructed to give him prompt notice of every 
such break, so that he could personally inspect the pipe and 
note the circumstance attending its rupture. To keep better 
track of the injury printed tags were prepared, on which the 
attendant circumstances were noted whenever a pipe burst ; the tags 
were signed by the superintendent, the foreman and the men apes 
in the work of repairing the pipe. A sample of the pipe was sa 
for reference and the tag was attached thereto. шоп a number 
of breaks occurred before these records were begun, and in spite of 
the fact that some intelligent labourera in search of lea 1 for making 
joints in water mains appropriated and melted down a- good many 
of our carefully preserved samples, records are still on file of 
116 electrolytic breaks. DA 

The bursting of service pipes continued with increased frequency, 
nearly always occurring on those pipes which passed under the 
railway tracks ; for instance, on streets in which the mains were laid 
on or towards the south side of the railway tracks, 96 per cent of 
the recorded breaks occurred in service pipes supplying the houses 
on the north side of the street and in pipes passing under tracks 

In investigating the cause of the destruction of our pipes, the 
query early suggested itself as to whether chemical action pure 
simple could have caused the injury. To make clear the that 
the damage was done by the electric current, it seemed to the writer 
that some evidence should be found of redeposition of the metal 
supposed to have been removed from the pipes by the current. Our 
search for this additional evidence was soon rewarded, for early in 
March, 1894, we observed in the excavation made to renew a broken 
service pipe, that the lead taken away from the pipe was deposited 
in the form of glistening particles, or thin metallic coatings, on soil, 
sand and gravel, all through the adjacent earth, but above the pipe 
and in the direction leading from it up to the rails—the pipe at this 
point being shown by voltmeter tests to be electrically positive to 
the rails In one excavation, where there was a well-defined wet 
streak along a fault in a clayey soil, the lead compound, afterwards 
identified by chemical analysis as eulphide, was observed along this 
wet streak as faras the sides of the excavation, or more than 6ft. from 
the pipe, the streak leading diagonally up from the pipe to the rails 
A similar redeposition of the metal was observed in the case of 


Abstract of a Paper read before the American Water Works Association 
at Richmond, Va. 
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wrought-iron gas service pipes, and of cast-iron gas and water mains, 
the joints of the latter being surrounded in nearly every case by soil 
stained with oxide of iron, while immediately in front of the ring of 
lead in the joint would be found a bluish metallic discolora- 
tion showing the redeposition of the lead. The writer sent 
samples of the coil thus impregnated with lead and iron 
compounds to Mesers Stone and Webster, electrical engineers 
and „ of Boston, and to Engineering News, and to Fire 
and Water. The letters accompanying the samples, which were 
ublished in Engineering News, March 22, 1894, and in Fire and 


ater of about the same date, were, it is believed, the first published. 


notes of such redeposition of the metals removed from underground 
pipes by the return street railway currents. On March 30, 1894, the 
water company's steel stand-pipe on the West Bluff burst, killing one 


person and injuring 15 others, one of whom died later from his 


injuries, Upon examining the wreck of the stand-pipe, the writer 


at once noticed a peculiar pitting of the inside of the vertical sheets, 
and the appearance of these pits was so different from that caused by 
any ordinary oxidation that he was scon almost positive that they 
were due to electrolytic action. A similar stand-pipe on the East 
Bluff was drained, and was found to be similarly pitted, The whole 
inner surface of the vertical shell appeared to be thickly covered with 
blisters resemblin 
found inside of old cast-iron mains. This blistered covering, which 
was almost as thin as paper, was composed entirely of oxide of iron, 
and on brushing it away with the finger tips, the black paint with! 
which the stand-pipe had been originally coated would be found! 
beneath it. The black paint was oftentimes almost unbroken, or, at. 
least, very slightly cracked. When the paint was brushed off, the 
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pit would be disclosed, considerably smaller in area than the surface 
covered by the blister. The surface of the metal in the pit was 
rfectly bright and clean and its fibre was clearly discernible, 
any of these pits were more than jin. in depth. They were 
slightly more numerous in the West Bluff pipe than in the East 
Bluff stand-pipe, and were in both generally larger and deeper on 
the lower courses of the vertical shell. BEN 
Fig. 1 is from a photograph of the wrecked stand-pipe, the upturned: 
corner of the torn sheet near the centre, showing the pitted appear- 
ance of the surface, the blisters having been, of course, shaken off by 
the fall of the metal and the metal itself having become somewhat 
oxidised before the photograph was taken. "The two largest blotches 
are streaks of mud. Fig. 8 is from a photograph of a small sample 

' of steel from the stand-pipe and shows the pitting in the sheets 
~ ground the edges of the rivet heads bs „ % by 


in outward appearance the tubercles sometimes 


It seemed advisable to secure a thorough expert examination with 
a view to determining the cause, nature and extent of the observed 
pittings on the stand-pipes, and injuries to the piping system. 
Messrs. Stone and Webster, of Boston, were selected to make this 
examination. The work, in which the writer from time to time, 
assisted, covered seven weeks on the ground, and the report submitted 
by Messrs. Stone and Webster fully confirmed the suspicions that the 
pitting was caused by electrolysis, and established the fact that the 
entire piping syetem of the water company would be endangered b 
a continuance of the existing electrical conditions. The West Blu 
stand-pipe was distant about 60ft. from the street railway line on 
Bourland-street. The East Bluff stand-pipe was about 700ft. distant 
from the railway line on Knoxville-avenue. Both stand-pipes were 


more than a mile from the power station and were negative to the 
rails. The electrical examination relative to the stand-pipes was 
conducted mainly at the East Bluff stand-pipe, which was still in 


Fic. 2 


service. A flow of a part of the cyrrent from the railway line was 
clearly traced through the earth to the anchor bolts which held the 
stand-pipe to its foundation, as shown in Fig. 5, up these bolts and 
into the steel of the shell, and through the shell and from its inner 
surface to the projecting section of the 16in. flanged cast-iron pipe 
which served as both inlet and outlet, and which connected the 
stand-pipe to the water mains. The current was then traced along 
this pipe and along the mains to the power station. The deflections 
of the voltmeter needle were clearly traced to the railway current, 
being especially influenced by the one or two cars on the line beyond 
the stand-pipe on Knoxville-avenue, and when the cars stopped 
running at night the movement of the needle ceased. "Where the 
current left the inner surface of the shell to pass through the water 
to the inlet pipe it made the pits already described, 

Fig. 2 is from a photograph showing the interior surfaces of three 
sections of this inlet pipe, marked A, B and C respectively, the 
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positions occupied by these sections originally being shown by the 
letters A, B and C in Fig. 5. An examination of the photograph 
shows the strongly marked and numerous pits which were found 
inside the sections A and B, while the inner surface of the 


| section O was found to be practically as smooth and perfect as 


though new. When the condition of the inside of these three 
sections of pipe was first noted, it seemed hard to understand why 
A and B should be pitted, while C was unaffected. A closer examina- 


tion, however, showed that in the flanged joints between the bottom 


sheet of the stand-pipe and A and B, respectively, corrugated copper 
kets were used, while the pipe B was separated from the pipe C 

y a thick rubber 5 ; and that under the nuts and heads of the 
bolts holding the flanges together there were шш or wrappings 
ult of this 


of cotton wick soaked in tallow. The result o arrangement 
was that the current which entered A, after passing through the 
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water from the inner side of the shell of the stand-pipe, and which: 


was trying to return along the inlet pipe and water mains to the 
power stations, encountered at the joint between B and C the rubber 
gasket and the grummets. The effect of the gasket and grummets 
was to practically insulate the section C from the sections A and B, 
and as none of these pipes were in contact with the ground the 
current was compelled to leave the pipes A and B and travel 
‘through the water or along the alimy coating of oxide on the inside 
of the pipes around the joint between B an C, in order to continue 


on its journey. As the current was not leaving C this pipe was not 
injured, but the current, in leaving the inner surface of A and B 
did pit them, as shown in the photograph. These stand-pipes and 
the inlet pipes were negative to the raile, and are striking examples 
.of electrolytic pitting under such conditions, 
Early in 1898, Prof. D. C. Jackson, of the University of Wisconsin, 
and Messrs. Stone and Webster were requested to supplement the 
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investigations already made by the latter by another examination of 
the system, with a view to 535 the electrical condi- 
tions reported in 1894. still existed. e result of all these examina- 
tions and of those made, from time to time, by the writer, showed 
that the differences of potential between mains and rails had increased 
rather than diminished, while the number of breaks in the service 
pipes and the number and extent of pittings in the mains were very 


much greater than had before been o 
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With a view to further proving that the injury done to the cast-iron 
mains and service pipes was caused by the electric current, samples 
of the graphitic substance dug out from the pits in the mains, and of 
the scale or incrustation adhering to the mains over the pits, and of 
the soils at various distances from the mains, and similar samples 
taken from the neighbourhood of the lead service pipes, were sent 
to the University of Illinois, where they were analysed by Prof. 
Arthur D. Palmer. Samples of ordinary soils, unimp ted by 
` the metallic compounds from the pipes, were Ma These 


analyses showed that there was nothing in the soil which, except for 
the action induced by the electric current, could injure the pipes, 
whileall of the conditions, as found by chemical analysis of all the 
samples submitted to Prof. Palmer, were exactly such as would be 
caused by the presence of the currents complained of. | 
In 1899, a series of tests were made by Mr. A. A. Knudson elec- 
trical engineer, of New York, in conjunction with the writer, at the 


site of the fallen West Bluff stand-pipe, in order to still further prove 
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that when that stand-pipe was in service, there was an actual flow 
of current in the manner already shown by the previous tests at the 
East Bluff aan pipa by Messrs. Stone and Webster. The anchor 
bolts were still in the foundations, but the shell of the stand-pipe, 
as well as the 16in. inlet pipe leading thereto, had been removed. 
It was necessary, therefore, in order to reproduce, to some extent, 
the actual electrical conditions that had previously existed, to con- 
nect a wire from the ends of the anchor bolts to the 16in. water 
main in front of the stand-pipe By connecting in a voltmeter on 
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this wire the variations of potential between anchor bolts and the 
water main were observed, and by replacing the voitmeter by an 
ammeter, the actual flow of current was measured. This current 
was clearly and positively identified as caused by the street railway? 
and the result of these tests fully confirmed the statement 1n 
reports of Messrs. Stone aud Webster, that ше pis in the shell o 
the stand-pipes had been caused by the street railway current. 

The joints of cast-iron water mains often offer, as already , 
considerable resistance to the passage of the electric current, and the 


reason for this resistance is &pparent, when the construction of these 
joints is studied. Cast-iron water pipes are coated inside and outeide 
with a preparation of coal tar that is an insulating material. In making 
a lead joint, the spigot end of one pipe is inserted in the bell end of 
another pipe and pressed home until it touches the shoulder in the 
bell. he spigot pipe is centrel carefully, so that the annular 
space designed to hold the yarn and lead may be of equal width all 
around. The yarn is then rammed in home against the shoulder and 
holds the spigot in the centre of the bell. There can thus be no 
actual contact between the two pipes, except where the very end of 
the spigot abuts against the shoulder of the bell. As both spigot end 
and shoulder are simply rough castings and are not turned, it follows 
that they are rarely in mechanical contact at more than two points, 
and on curves they can only touch at one point. In fact, it is 
frequently trne that after the spigot pipe is once shoved home 
against the shoulder of the bell, and then released, it works away in 
the subsequent handling and yarning and oftentimes is not in contact 
with the bell at all. Even if the two pipes were in actual mechanical 
contact, the electrical contact would poor, by reason of the two 
intervening coatings of tar or asphalt. In that portion of the joint 
occupied by the yarn, there is no contact bet ween thetwopipes, and they 
are at this point fairly well insulated by the yarn itself, as well as by 
the two coatings. The rest of the joint is filled with lead, which is a 
conductor of electricity, but in between the ring of lead and the bell 
outside of the lead and between the lead and the spigot on the 
inside, are the two tar coatings which materially interfere with the 
electrical contact between the two pipes. As it had been stated that 
the tar coating is completely consumed and burnt out by the heat of 
the molten lead when a joint is poured, the writer caused a joint to 
be poured and calhed in the usual manner, and then had the bell 
sawed into three pieces, so that it could be taken off the spigot. It 
is needlese to tell men who have had experience in laying and taking 
up water mains that the inner surface of the bell showed that the 
coating was entirely unimpaired by the heat. Measurements were 
made by the writer in 1898 to determine the amount of resistance 
offered by the joints in cast-iron water pipes, and also to 
ascertain whether the pipes themselves showed any pitting as a 
result of this resistance. A large number of these examinations 
were made during 1898 and 1899, and in every case the pipe which 
was of the higher potential was found pitted near the joint, while 
the pipe of the lower potential, or that into which the current was 
flowing from the other pipe, showed much less electrolytic injury. 
To further test the joint resietance and to determine, if possible, the 
influence of different methods of caulking as affecting this resistance, 
the wiiter, in conjunction with Prof. Jackson, caused a line of біг. 
and 4in. pipe to be laid and supported on wooden blocks, so as to 


insulate it from the ground, as shown in Fig. 7. There were 27 


jointsin all. 'The pipe was new, and had not been previously used. 
The caulker was instructed to drive up the lead hard in one-third of 
the jointe, and to caulk these joints in every way in the best possible 
manner, just as though the pipe were expected to stand the heavy 
pressure of the Peoria Water Works Co.'s system. Another third of 
the joints was caulked not quite so hard, while the remainder were 
purposely only lightly driven up, the work being done as though 
carelessly, or by a bungler. A current of known strength was passed 
through the pipes, and the drop of potential around the jointe was 
meaeured at points lft. apart, and was compared with the drop of 
potential in length of lft. of continuons pipe. These measurements 
were made at different times ; first by Prof. Jackson and the writer, 
then by the writer alone, and later by Mr. Knudson and the writer. 
The resistance of the joint was found, as shown by the table, to be 
from a few times to several thousand times that of the same length 
of continuous pipe, and this joint resistance was in no way affected 
by the manner in which the lead was driven up in the joint, some of 
the jointe on which the best caulking was done ehowing the highest 
resistance. The usual depth of lead in a joint in a cast-iron pipe 
is about 21in., but assuming the length of the joint at 4in., the joints 
in this line offered 89 2 per cent. of the total resistance of the whole 
line, or on the average the resistance of a joint was 227 times the 
resistance of 4in. of plain pipe. In making this calculation due 
allowance has been made for the fact that the points of measurement 
around the joint were lft. and not 4in. apart. These observations, 
taken over a period of about 11 months, also showed that the resistance 
of the joints increased rapidly with a 

In Kansas City Prof. Lucien I. Blake, of the University of Kansas, 
has recently made a number of tests of the joint resistance in cast- 
iron mains, He found the joint resistance in three lengths of 6in. 
pipe to be about 96 per cent. of the total resistance of the pipe and 
joints together; the joint resistance in the 58 joints of 687ft. of Gin. 
pipe which has been 13 years in service was found to be 96:2 per 
cent. of the entire resistance of the line; the joint resistance of 
38 joints in. 399ft. of 20ip. pipe was 88:2 per cent. of the total 
resistance of the line ; and the joint resistance in 400ft. of З5ір. pipe 
was found to be 967 per cent. of the total resistance of the entire 
line. Mr. Knudson found in Albany a pipe joint which showed a 
resistance 1,000 times greater than the resistance of an equal length 
of the plain pipe The injury caused by resistance at the joints is 
not зо rapid at any ene spot as the injury where the eurrent leaves 
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Results of Tests of Electrolysis on Experimental Line of Cust-iron Pips | 


under various Conditions. 


a J Drop of potential around joints in volta.“ 
TCT 5 
pod Caulkipg. 2 2 Pipe full of water. 
N 3 Pipe dry 
ә | Clear. Muddy. 
— — — o | aa —— 
1 | Good.... | 0:0056 0:0091 0:0087 
2- | Dose 0:0039 0:0059 0:0048 
e 0:0046 0 0066 0:0059 
4 | Юо.......... | 0:0095 0:0134 0:0122 
58.1 Do... 00042 0 0070 0:0058 
.6 | Medium 0:0080 0:0140 0:0124 | 
7 | Good ...... 0:0124 off scale, hard | off scale, hard! 
8 | Medium 0 0034 0:0050 0:0044 
9 | Do... 0:0069 0:0145 0:0153 
10 | Poor . 0:0022 0:0038 0:0033 
11 (1D csse 0 0016 0:0028 0:0022 
12 Do. 0:0041 0:0063 00009  - 
13 | Medium off scale, hard- off scale, bard? | off scale, hard“ 
14 | Good ...... 0:0108 . 00148 0:0099 
15 | Do 0 0084 0:0118 0:0088 
16 | Do. 0:0026 0:0031 0:0022 
17 | Do... 0:0006 0:0006 0:0003 _ 
18 | D. | 0 0021 0:0026 0:0023 
19 | Medium... ` 0:0007 . 0:0009 0:0006 
20 | Do | 0:0017 0:0020 0:0013 
21 Do. . .. | 00057 00055 0:0046 
22 D | 0 0C54 0:0058 0:0049 
23 Doo 0:0011 0:0013 0:0012 
24 | Poor | 0`0142 0:0125 0:0115 ` 
25 | DO | off scale, bard?| off scale, hard’ | off scale, hard‘ 
25- DU us off scale, hard’ 0:0093 0:0089 
27 | Medium... 0.0016 0:0010 0:0007. 
* Qin. between points of contact. 
515, 70:040. 


Voltmeter showed: 10 002, 20:50, ?0:520, *0:270, °0°370, 


rm Ec — P ——————————— — — — 


the pipe for the rails in the positive area, only becanse all of the 


‘ 


* 


~ 


current carried by the pipe does not flow around the joint. But one . 


ampere of current, leaving the pipe for the power house in the 
positive area, pits the pipe 


but once at that point; while one ampere 


of current flowing along the pips and around joints in either the 
positive or negative district, pits each length of pipe near every: 
Joint, where it leaves it to flow around the joint ; so that the total 


injury caused by this ampere is cumulative, and may 
aggregate, hundreds of times as great as the damage caused by the 
same аш of current where it permanently leaves the pi 

The e 


stem is similar to that on the joints in the water mains. Within 


e. 
ect of the current on the rail joints of a single trolley . 


be, in the. 


8 
the past three years the writer has examined many hundreds of. 


rail joints, and 1t was always easy to tell from the appearance of the 


rail ends, and of the chairs, when the rails were laid on chairs, which: 
way the current was flowing. The end of that rail which was next. 
to the power station would show little or no injury, while the end of 


the other rail, or that having the higher potential, was invariably 


put Fig. 6 is reproduced from tracing from the bottom flange or 


e of such a rail end (and also from two rail chaira), [the . 


solid line showing the shape when the tracing was made, 


while the dotted 


ine shows the original shape of the rail: 


when it was new and before it had been eaten away by the current. . 


Fig. 6 also shows the bottom portions of two rail chairs The chair: 
B was taken from the side of the joint away from the power station. : 
The dotted lines show its original shape. The chair C came from. 


the other end of the same rail, on the negative side of the joint, and 


shows no perceptible injury. Fig. 4 shows two rail chairs and a. 


fragnrent of а third chair secured by Mr. Knudson and the writer. 
The ehair, A, was a sample of a large number of similar chairs on. 


the high potential side of the joint, and its thin and wasted. 


appearance is plainly shown. ‘The fragment B was broken by. 
hand from another similar chair. The chair at C was from. 
the same piece of roadbed, and is a fair sample of a number: 
of chairs observed near the low potential side of the joint. 
This chair, as the view shows, is almost а good as new. The. 
soil around the outside of a water main offering an easier path for 
8 current than the water or slime on the inside, outside pittings are. 
more numerous and generally deeper, and they are much more. 


easily observed. The pits on the outside may be caused either у: 


current which leaves one length of pipe to go around a joint iuto 
the next length of pipe, or by current permanently leaving the main 
for some other conductor of lower potential, such as rails, or 
wires leading to the dynamo ; but the inside pits cannot be caused - 
by anything except resistance in the line of pipes itself at the joints, 
as nothing else could make the current leave the metal of the pipe 
and travel through the water. Opportunities for observing these. 


pits have heretofore been rare, as the action is naturally slower 
pipe than outside, an as it is necessary for some опе. 


familiar with the effect of electrolysis to be present aud actually, 


G 
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examine the pipe át the time when it is removed in order that the 
its may be identified. The pittings in the 16in. inlet pipe to the 
est Bluff stand-pipe, observed in March, 1894, and inside pittings 
found by the writer in а 20in. cast-iron main in 1896, are believed 
to be the earliest examples of this шу noted, but nume- 
rous instances have since been reported. Fig. 3 shows a joint 
of а 12in. cast-iron main on which the current was flowing from 
А {о B. The very serious outside pittings, nearly jin. in depth, 
are pains shown on the pipe A, while the pipe B, on the other side 
of the joint was, near the joint, almost uninjured. The surface of 
the lead in this joint was deeply pitted in places and so much of the 
metal had been removed that the marks'of the caulking tool all around 
the joint were entirely obliterated. The pipe A was also pitted in 
a number of places on the inside, while no pits were found on the 
inner surface of the pipe B near thisjoint. Mr. A. A. Knudson found 
deep outside and inside pittings in Albany, in 1899, as shown in 
the view, Fig. 9. Prof. Blake, from recent examinations in Kansas 
City, writes as follows : '* A 12in. pipe running at right angles to an 
electric railway, and which was negative to the raile, was found to 
be carrying a current of varying strength and delivering it into a 
36in. main some 750ft. distant. Electrolytic pittings were found on 
many sections near the joints, only on the positive side, where the 
current was shunted around the joints. Some of the pittings were 
tiv. deep. The interior of the pipe could not be examined. Again 
a length of Gin. cast-iron main was taken up in another of the 
city and internal electrolytic effects were apparent near the joint. A 
chemical analysis of the material dug from the pits gave 22:3 per 
cent. graphite, 49°7 per cent. iron. A second length was removed 
and broken into, and a fresh fracture revealed the internal electro- 
lysis by the discoloration of the iron where the pitting was taking 
place, and which was already }in. deep, beginning from the inside. 
A number of similar cases were discovered, and are convincing proof 
that cast-iron mains cannot convey currents without electrolytic 
damage when those mains form part of the return circuits of electric 
railways.” | 

Within the past few months the writer had occasion to remove 
from the ground a 16in. cast-iron main. This main was negative to 
the rails, and was nearly 2 miles from the power station. It lay at 
right angles to the tracks, and the portion removed was distant at 
its nearest point about 150ft. from the rails, and at its further end, 
570ft. from the rails, there being 420ft. of pipe removed. Measure- 
ments with voltmeter and ammeter showed a current flowing along 
this pire from the rails towards the wet soil of the river bank, in 
which the farther end of the pipe was buried. Every length of pipe 
showed electrolytic injury. In one pipe the bead in the spigot end 
had been eaten off for two-thirds o the circumference of the pipe, 
and in one place the entire thickness of the pipe was eaten out for 
nearly an inch in depth from the end. There were both outside and 
inside joint pittinga, always on the positive side of the joint, and no 
pite at all could be found anywhere else on this pipe. 

In a recent Paper Prof. Blake states that observations and experi- 
TERR ere that the effects of electrolysis upon water pipes are not 
limited to the so-called “danger areas,” or districts in which the 
Pipes are electrically positive to the rails. He goes un to say: 
Resistance at the joints in cast-iron pipe is sufficient at most joints 
to shunt a portion of any current allowed in these mains, around the 
joints through the soil outside or water inside, or through both. 
Then on the positive side of joints, the effects of electrolysis, both 
external and internal, are to be apprehended.” Prof. Blake then 

ives in detail the tests previously referred to as made by him to 

etermine the joint resistance, and closes by giving the forcible and 
convincing examples already quoted of the disastrous results of 
allowing cast-iron mains to convey electric currents. 


It must be clear to anyone who has seen the evidence of injury 
caused by the return currents, and who has studied the effects on 
the water mains at the joints, or at any other point where the 
current, once on the pipe, must leave it, that the owners of such 
pipes can do nothing to prevent the injury. Street railway com- 
panies have frequently recommended that the pipes themselves be 
connected by wires to the negative ’bus bar of the generator, or to the 
rails at various points, or to overhead or underground return feeder 
wires—thus diminishing the resistance of the pipe system as а con- 
ductor, and lowering the potential of the pipes usually in what has 
been termed the “danger district" or the region where the pi 
are shown by voltmeter to be positive to the rails. Bat all such 
methods contemplate using the pipes to convey the electric current, 
and they all invite more current to thepipes at some part of the system. 
It would undoubtedly be a fine thing for the railway companies to 
have the conductivity of the pipes on which they already rely 
largely for the return of their current still further increased. It 
would mean smaller coal bills in the power station and less outlay 
Jor construction and maintenance of their own return circuit. 
It would, also, apparently lessen the rapidity of injury to the 
pipes in the “danger district,” and, by stopping temporarily 
the number of actual breaks at the points where they have 
been ‘occurring with greatest frequency, it would stave off the 
day of reckoning with the pipe owners, But the. general pipe 


system would be carrying much more current, and, as the pitting 
goes on, at or near the joints, whenever a main is carrying current, 
either in the positive or negative districts, it would mean it while 
the injury in the “danger district” would not be so rapid, the 
whole system would be much more generally attacked, and that by 
the timea bursting pipe at length called attention to the injury at some 
int remote from the power station, the entire pipe system would 
ve been seriously injured. Equally impracticable and misleading 
are the suggestions for maintaining the pipe system at equal poten- 
tial throughout, and for insulating sections” or insulating joints, 
some of which have been patented. The idea of these sections or 
joints, as advanced by their advocates, is to break up the metallic 
continuity of the pipe line and reduce its conductivity, and thus 
prevent its serving as a path which the return current would 
naturally choose. The effect of thus dividing a pipe system into a 
small number of sections would hardly be worth considering, as the 
ground itself is a good conductor, and the current would leave one 
section only to go to another, passing through the earth around the 
insulating joint just as it does around the lead joint in a cast-iron 
main. To entirely destroy the conductivity of the pipe line, 
it would be practically necessary to make it up entirely of insulati 
sections, which,as non-metallic substances are not generally i 
as good material for underground water pipes, and for other equally 
obvious reasons, would be absurd. The conductivity of the tracks 
may be, of course, increased by the use of heavier rails, heavier 
bond wires and improved methods of bouding, or by the introduc- 
tion of welded joints, or by making practically continuous rails ; but 
the continuous rail itself ів at best but a palliative of the electrolytic 
injury. The rails are not insulated from the ground, and the pipes 
would still carry and be affected by a large portion of the current, 
as is clearly shown by numerous electrical surveys and reports of 
serious damage in cities where the best tracks known to modern 
science are in use. 

In conclusion, the author recom mends the double-trolley system, 
overhead, as at Cincinnati, or conduit, as in Washington and New 
York, аз the only perfect method of keeping currents out of the 
ground and preventing electrolysis, 


AN EXPLANATION OF A COMMON PHENOMENON 
NOTICED IN CABLE WORK. 


BY H. G. BARWELL. 


It has probably been noticed by every electrician who has 
been engaged in cable work that during the whole time a 
splice is being made sharp kicks are notioed on the galvano- 
meter employed for the usual dielectric resistance test. 

On а recent repair, while picking up to a fault, a watch was 
kept for it coming in by means of a current direct to line 
through a milammeter, to which was joined one side of & 
telephone receiver, the other side of the latter being connected 
through a 1 microfarad condenser to earth (as per Fig. 1). The 
current observed on the milammeter was 40 milliamperes. On 
commencing to pick up, the sound in the telephone was found 
to be intermittent—that is to say, there was alternate buzzing 
and silence, the cause of which I take to be as follows: The 
depth of water was 980 fathoms; 480 fathoms from the ship 
was a splice, type C to D, the latter type having each 
sheathing wire taped. The fault, which was two nauts 
beyond this splice, was caused by a wire of the type D 
having punctured the core at a bad twist, the iron wire 
remaining in the hole and apparently completely stopping 
any contact between the copper conductor and the water, as 
was shown by the fact that the resistance of the fault 
remained extremely steady at some 40 ohms and exhibited no 
signs of polarisation with either current. It was evident, 
therefore, that the fault was in no way responsible for the 
intermittent buzzing in the telephone, and that it was 
probably caused by the ship rising and falling on the 
fairly heavy swell and bringing varying strains upon the 
splice, which at the commencement of picking up was 
about midway between the surface and the bottom. On 
the splice coming over the bow sheave, the buzzing became 
considerably louder, and continued, without any intermission, 
until it had passed the jockey, when, on stopping the drum to 
cut the cable, the noise ceased entirely. Instructions wore 
then given to get the splice on the drum and worry it, and then 
to lay it on the deck again. This operation was repeated several 
times, and on each occasion, the moment it washandled, buzzing 
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re-commenced, butstopped instantly on its being left alone. After 
cutting out the splice, its insulation was tested and found to 
be perfect, within the limits of observation. The telephone 
was then connected to the sea end containing the fault, and 
found to be absolutely silent, showing, as before stated, that 
the fault was in no way responsible for the buzzing. The 
milammeter meanwhile had remained perfectly steady at 
40 milliamperes, exhibiting no signs whatever of any variation 
of the resistance in circuit. | 

‚ This phenomenon appears to be of the same nature as that 
mentioned in my first paragraph ; and I offer the explanation 
thatitis due to small changes in the capacity of the cable 


Fia. 1. 


caused by variations in the resistance of the contact between 
the respective sheathing wires at a splice, these variations 
being due to the application of different strains or pressures, 
and that the effect is more noticeable when, as in the above 
case, one of the cables has each of its sheathing wires covered 
by a partially insulating tape. 
. Asa proof of this the following experiment was tried: Six 
nauts of type E in one tank, and 17 nauts of type B in 
another, had their conductors joined together, and their 
sheathings brought into better electrical contact by means of 
connecting wires as shown in Fig. 2. On tapping the ends 


17 Nauts B. 


Wire Joined 
to sheathing 


Fic. 2. 


of these connecting wires together a very distinct tap was 
heard in the telephone, which was equally audible when 
no current was being sent through the cables, One of 
the wires was then connected to a file, and the other wire 
goraped over it, when it was observed that the sound in 
the telephone was very similar to that produced by handling 
a splice, being more of а buzzing than a distinct tapping. By 
this means Morse signals could be. clearly read, although, ag 
before mentioned, no current was being sent through the 
cables. The distant end of the type B was then freed, and a 
galvanometer put in place of the milammeter, and on tapping 


If 


—.— 


Toshoathing 104 Nauts Typo D. 


Colled in sh!p's tank 


<-i 


Fia. 3. 


the ends of the wires together kicks, similar to those observed 
while a splice is being made, were produced on the galvano- 
meter. This, I think, proves fairly conclusively that the kicks 
are due to changes in capacity. It will be seen from the 
above experiment how very minute the variations in the 
resistance of the sheathing are which disturb the surface 
charges, and cause these effects; as, in the above case, the 
two sheathings were already in good contact with each 
other through the ship’s hull, before the ends of the 
copper wires were tapped together, and more especially so 
a8 & considerable portion of each length of the cable sheathing 


Government Printing Office. ) | 


was devoid of any outer serving. These disturbances are, І 
think, caused as follows: When two lengths of cable are 
spliced together, they take up charges which vary according 
to the respective localities along their length, and possibly 
&lso in proportion to the size of their cores, and rates of 
absorption, &c. Now, if any alteration is made tending to 
improve or the reverse the connection between their respective 
sheathings, the status quo ante is not maintained, and a redis- 
tribution of the free potentials takes place, producing the 
sound heard in the telephone. The two following experiments 
are also of interest :— 

A current was communicated to the sheathing of 104 nauts 
of type D coiled in the ship’s tank, to the conductor of which 
a telephone was connected, as shown (Fig. 8). On depressing 
the key signals were distinctly audible whether the home end 
of the conductor was freed or earthed, no difference being 
perceptible when the telephone was connected as shown, or to 
the home end. 

Fig. 4 indicates the connections in the next experiment. 
In this two 20¢ condensers joined in parallel had one of their 
plates connected to the core of the 104 nauts of type D, and 
also to one side of the telephone, the other plate being joined 
to the lever of the key, the lower contact of which was in 
connection with the cable’s sheathing, and the upper to the 
opposite side of the condenser, so that the latter was short- 
circuited after each contact. With this arrangement sound 
signals were quite audible, but not so strongly as in the 
previous experiment ; if, however, the telephone was connected 
to the far end of the conductor, nothing whatever could be 
heard. This effect was probably in greater part due to 
charges induced in the cable from the rolling of the ship, 
which were imparted to the condenser on depressing the key. 


104 Nauts Type D. 
OR LO LEAT PLP FFA 


These induced charges may also possibly play a part in the first 
experiment with the two lengths of cable, but I think there 
can be little doubt that the sounds are mainly due to the 
improvement in the contact between the two sheathings in 
this particular case, and the resulting redistribution of the free 
potentials. | — 

From the foregoing it will be seen that by joining a 
telephone up as in Fig. 1, a splice can be heard when the ship 
is approaching it picking up, provided there is no other 
disturbing influence at work, such as & variable fault in the 
circuit ; and knowing the depth of water, and noting the first 
indications of the splice being disturbed on the telephone, one 
may form a fairly approximate estimate of its distance from 
the ship. | 
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THE THEORY OF ELECTRONS. 


In our leading article last week we commented upon 
Prof. J. Cuunper Bose’s Paper On the Similarity of 
Effect of Electrical Stimulus on Inorganic and Living 
Substances, one of the most important communications 
made to Section A of the British Association at Bradford. 
To-day we shall consider the scarcely less interesting 
discussion on “ Ions” which took up the greater portion of a 
day’s proceedings in the same section. The electron theory 
was its prominent feature. What is an electron, and what are 
its properties? This, we conceive is the most pressing: 
question at the moment for the physicist; and we hope 
that when the history of the development and growth 
of our ideas in this important branch of physics is 
written, as no doubt it will be, by some future WuEwkLL of 
the twentieth century, the discussion which was opened in 
so masterly a manner by Prof. FirzGrratp will be found 
to have added materially to the progress of knowledge of. 
this subject—to have added to it, if not by any new dis. 
covery, at least by what is of no less importance for 
discovery, the clearing up of our conceptions upon such 
matters, by separating the chaff from the wheat, by 
defining more clearly the horizon of our knowledge. 
Often the investigator, like a traveller in the desert, may 
have to wander far and wide in search of а solid fact 
upon which he may take his stand. And oftener still 
Some mirage is ready at hand to delude him and make 
him believe he has reached truth that is indeed far 
away. He needs the critical mind, and the old experienced 
hand to draw him back, as it must itself at times have 
been drawn back. This is the function which discussion 
at such meetings as the British Association performs, and this 
we believe is the service which the critic renders to science. 

We wonder which of the many ideas suggested at the: 
Bradford meeting. will ultimately take the strongest hold: 
in the struggle for existence, as the fittest to survive. 
The piece de resistance in the debate was, we consider, the 
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electron theory of matter that matter is made up of one 
primordial atom, the atom of electricity, whose existence was 
first emphasised by HerwnBorrz : the electron, as Dr. JOHNSTONE 
Sroney has very aptly styled it. We regret that the name of 
Paour was not mentioned in the discussion, but this we 
suppose was а mere accident, although. the theory is truly 
Prout’s in modern dress. The evidence in support of this 
great generalisation is no doubt still scanty ; but nevertheless 
the theory has received the support of experimental discovery. 
For example, it has been shown by FrrzGxRALD, Larmor, 
and Lorenz that it affords the simplest explanation of 
the results of the experiments of Миїснкгзом, on the 
supposition that the diameter of the earth is slightly altered 
to the extent of 4cm. by its motion through the ether. One 
point, however, which appears to us to be of no little moment, 
and to give some support to the theory that all matter is 
made up of electrons, was omitted in the discussion, namely, 
the relation that has been found by Lenarp to exist between 
Lenard rays—or, as we may now be justified in calling them, 
electrons—and the mass of bodies through which they pass. 
Lenarp, it is well known, found that in. every case 
the absorption is directly proportional to the density. 
This fact appears to add substantial weight to the theory 
that the atoms of matter are really made up of such 
electrons. These electrons, which have been found to 
compose cathode rays, Lenard rays, and one type of the 
radiation from radio-active substances, have been shown 
to move with a velocity go great as one-third of the velocity 
of light, and in so doing they are enabled to travel 
through considerable thicknesses of metals. What, we 
ask, would be the result if they actually moved with the 
velocity of light? Their effective inertia, we know from 
the electromagnetic theory, would be infinite. It is 
possible that in moving through a body like the Earth 
they may encounter some measurable resistance. If this be 
co, the dream of Lz Sace may, in part, have been realised; 
for a swarm of such particles or electrons from all directions 
in space, and moving with the velocity of light, or almost this 
velocity, towards a given centre, would, by the resistance 
offered to them, exert & pressure proportional to the mass of a 
body plaeed in their path, and to the solid angle subtended 
by that body at the centre, towards which they all tend. In 
other words, the pressure would be proportional to the mass of 
the body, and likewise to the mass of any body placed at the 
centre, and at the same time would vary inversely as the 
square of the distance between them. But, after all, vague 
speculations of this sort do not go far towards clearing up the 
problem of gravitation. 

The discovery of Róntgen rays marked an epoch in the 
history of the science of matter in its ultimate state. The 
identical properties which they possess with cathode rays, 


Lenard rays, and the rays from radio-active bodies in every. 


case—except one, that they are not deflected by a magnet—is 
in itself highly suggestive ; and we may remind our readers 
that when Lenarp attended the meeting of the British Asso- 
ciation at Liverpool he strongly and stoutly maintained 
the identity of the rays he had discovered with those 
of Roéntern. At present such questions are still in the 
region of debate and uncertainty, But each and all of them 
would seem to afford clues, some more clearly defined than 
others, pointing to the solution of the great problem of physics 
and chemistry—the ultimate constitution of matter. It will 
be only by persistently following up these clues, and 
strengthening each step by experimental evidence, that the 
proper value of the electron theory as-a solution of this 
problem will be established. so 


Р 


CONTEMPORARY ELECTRICAL SCIENCE. : 
[Compiled by E. E. Fournier D'ALRE.] 
Dielectric Strength.—' The dielectric strength of a medium’ 
is measured by the fall of potential per unit of length along 
the lines of electric force which the medium will stand with- 


out breaking down and allowing a spark to pass. The 


minimum of dielectric strength lies at a pressure of about 
07mm. in hydrogen, 0:3 in air, and about the same in car- 
bonic acid. In hydrogen, the minimum strength is 288 volta 
per cm., in air 800, and in carbonic acid 878. The measure- 
ments are taken, according to E. Bouty, in a field between 
two plane and parallel electrodes. This gets rid of brush and 
glow discharges. When the variation of the dielectric strength 
with the pressure is studied, it is seen that, apart from thé 
lowest pressures, the dielectric strength varies with thé 
pressure in a lineal manner. If y is the dielectric strength 
and » the pressure, the relation between the two is expressed 
by the formule | 

y=1:4 +68:83 pin hydrogen. 

у = 1:593 + 119-09 р in air. 

y =1°708 + 144:4 р in carbonic acid. | 
The constant term denotes no doubt the part played by the 
electrodes in opposing the passage of an electric discharge. 
The above values are those found for glass, whereas much 
higher ones were found by Max Wolf for brass. Wolf's direct 
relation between the coefficient of p and the inverse mean 
free path is correct as between hydrogen and air, but only very 
roughly so in the case of CO,. | 

[E. Bouty, Comptes Rendus, August 20 and 27, 1900.] 


Metastability of Weston Cell. —E. Cohen has found an impor- 
tant flaw in the perfection of the cadmium cell as a standard 
of E.M.F. Not only can cadmium sulphate in ihe form 
used, viz., CASO, +8/8H,O exist in two modifications below 
15дер., but the cadmium amalgam itself is unstable, and can 
exist in two modifications below 23deg. The amalgam con- 
tains 14:8 per cent. of cadmium. At Одер. a potential 
difference of 5 millivolts exists between the two modifications 
of the cadmium amalgam, and that difference is, of course, 
large enough to destroy the suitability of the cell as a standard 
of E.M.F. The fault is found both in the cells of the 
Reichsanstalt and of the European Weston Electrical Instru- 
ment Co. The passage from one modification to the other 
is apparently quite spontaneous. Above 23deg. there is, of 
course, no danger, but then a constant temperature cannot 
be ensured without the use of a thermostat, and the supposed 
advantages of the Weston cell, derived from its surprisingly 
low temperature coefficient, are thus rendered illusory. No 
doubt a similar instability exists in the Clark cell, and it is 
only by a careful study of the behaviour of the various 
cadmium amalgams and compounds that any improvement 
can be attained. Such a study is now being pursued in 
Amsterdam. | 

LE. Сонм, Proc. Akad., Amsterdam, August 28, 1900.] : 


Conductivity of Pressed Powders.—The distinction between 
metallic and electrolytic conduction is chiefly based upon the 
temperature coefficient of the resistance. If the resistance 
increases with the temperature, the conduction is metallic. If 
it decreases, the conduction is electrolytic. Conductors 
belonging to both classes, or to an intermediate class, have 
not hitherto been obtained. But F. Streintz has made some 
experiments on powdered conductors which indicate some- 
thing like a transition from one class to the other. He 
prepared, fine powders of platinum black, graphite, and lamp, 
black, and subjected them to considerable pressure in a hole 
bored in & block of ebonite, at the same time determining 
their resistance by auxiliary electrodes inserted in the blcck. 
The resistance of 1mm. of platinum blaek having a section 
1mm. square was found to be 0:92 ohms at zero, as against 
0:14 for ordinary metallic platinum. But the temperature 
coefficient of platinum blaok is only half that of platinum. 
Lampblack under the same conditions showed a resistance .of 
40,000 ohms, and a negative temperature coefficient amounting 
to the enormous value of 1 per cent. for 1°C. The column of 
lampblack is therefore equivalent to a dilute solution of 
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sulphuric acid. Graphite, on the other hand, showed a 
resistance of only 21:9 ohms, and had a positive temperature 
coefficient. It therefore ranges itself among the metals in this 
respect. To complete the electrolytic character of lampblack, 
some kind of ionisation and consequent polarisation remains 
to be established. 

e [F. SrREINTZ, Ann. der Physik. No. 9, 1900.] 


Magnetisation of Electrolytic Iron.—Electrolytic iron has 
hitherto been studied after its formation. С. Maurain has, 
however, conceived the idea of investigating its magnetic 

roperties in the act of deposition, and depositing it under the 
influence of magnetic fields of various intensities. The deposits 
were obtained from a solution of ferrous sulphate in sodium 
pyrophosphate, and were very brilliant and adhesive. The 
brass electrodes were mounted in the centre of the magnetising 
coil itself. It was found that the magnetometer deflection, 
produced by the deposit, increased in a linear with the time. 
Since the current was steady, this means that the magnetic 
susceptibility of the bottom layers of the deposit remained the 
same as that of the top layer. The magnetisation also in- 
creased with the magnetising force, and in that respect the 
deposit showed no difference from a deposit magnetised after 
deposition. But a quantity not hitherto fally appreciated is 
the high coeréive force and residual magnetism of these 
deposits. Thére is practically no loss of magnetisation 
after the removal of the field. It even resists an opposite 
field, when the latter is not too strong. But when the 
opposite fleld attains a certain strength, say 20 units, the 
collapse of the magnetisation is sudden and complete. Nickel 
similarly deposited, though showing the same remanent 
magnetism, exhibits & gradual diminution of magnetism with 
an increasing demagnetising force. 
[C. Maurain, Comptes Rendus, August 13, 1900.) 


Mechanical Action of Cathode Rays.—Experimental deter- 
minations of the force exerted by cathode rays upon light 
moveable bodies are as yet lacking, though Riecke has esti- 
mated the force acting upon a cathode shaped like a propeller. 
If the force thus found is regarded as that due to the reaction 
of projected particles, an amount of energy results which sur- 
passes the whole energy of the cathode rays. It is, therefore, 
not permissible to deduce the kinetic energy of the cathode 
particles from such experiments. H. Starke has adopted a 
different arrangement. He used a cathode with a number 
of plates resembling a propeller. But the cathode was kept 
fixed, and the cathode rays impinged at an angle of 45deg. 
upon a thin plate of aluminium suspended above the cathode 
by means of a thin platinum wire. The results were almost 
all negative. An influence machine gave nothing but irregular 
disturbances, probably due to electrical forces unconnected 
with the impact of cathode rays. An influence machine of 
20 plates, yielding a discharge potential of 10,000 volts, anda 
current intensity of 10-7 amperes, gave something like an 
appreciable deflection, which indicated, however, that the 
force to be measured is below 10-4 dynes. The experiments are 
to be continued. 

[H. Starke, Ann. der Physik, No. 9, 1900.) 


’rotection of Magnetic Observatories.—The new electric tram- 
way between Vincennes and Nogent-sur-Marne, which passes 
at a distance of 8,000 yards from the Parc Saint Maur mag- 
netic observatory, disturbs the needles at the latter to a very 
appreciable extent, the greatest disturbances being due to the 
electrical events attending the starting of the cars. Fortu- 
nately, these disturbances are symmetrical to the natural 
curve, and are of a much greater frequency than the natural 
fluctuations of the earth’s magnetism. They can therefore 
be made practically negligible by employing needles of square 
or rectangular section, strongly magnetised, by increasing 
the moment of inertia of the swinging system by means of a 
piece of copper, and by damping with copper discs. This has 
been done by T. Moureaux with a declinometer and a bifilar 
magnetometer, for which bars 5cm. long and 5mm. thick were 
chosen, with a magnetic intensity of 200 units. The ordinary 
bifilar showed oscillations amounting to 0-0002 C. G. S. units, 


but these disappeared almost completely on the new bifilar. 
A bifilar put up in the Fort de Nogent, within 800 yards of 
the tramway, showed disturbances of 0:0003 units, which were, 
however, reduced to one-tenth of that amount in the new 
instrument. The only effect of the vagrant currents жаза 
slight thickening of the curve traced by the magnetograph. 
(Т. Мосввлох, Comptes Rendus, July 30, 19¢0.] 


THE INTERNATIONAL ELECTRICITY CONGRESS. 


The International Electricity Congress, which was held in 
Paris in connection with the 1900 Exhibition from Aug. 18 to 
Aug. 25, was formally opened by M. Mougeot, Under-Secretary 
of State for Posts and Telegraphs, on Saturday, Aug. 18. France 
was represented by delegates from the Ministries of Commerce, 
War, Marine, and Agriculture ; other countries which had sent 
delegates were Great Britain, Germany, Austria, Belgium, 
Bulgaria, Corea, Denmark, Ecuador, Spain, United States, 
Guatemala, Hungary, India, Italy, Japan, Liberia, Lurem- 
bourg, Mexico, Norway, Holland, Russia, Servia, and 
Switzerland. The following societies were also represented :— 


Association Amicale des Anciens Elèves de l'Ecole de Physique et de 
Chimie Industrielle de la Ville de Paris. 

Association Amicale des Ingénieurs Electriciens. 

Association des Industriels du Nord de la France. 

French Chamber of Commerce. 

Compagnie dea Chemins de fer de l'Ouest. | 

Société Amicale des Ingénieurs so: tis de l'Ecole Supérieure d’Electricité 

Société Francaise de Physique. 

Société Internationale des Electriciens. 

Syndicat Professionel des Industries Electrique. 

Syndicat Professionel des Usines d'Electricité. 

Elektrotechnische Institut of Karlsruhe. 

Verband Deutscher Elektrotechniker of Berlin. 

Elektrotechnischer Verein of Vienna. 

Association Amicale des Ingénieurs Electriciens sortis de | Institut 
Electrotechnique Montefiore de Liège. 

Canadian Electrical Association of Toronto, 

American Institute of Electrical Engineers. 

Franklin Institute (U. S. A.). 

New York Electrical Society. 

Institution of Electrical Engineers (Great Britain). 

Konioglijk Institut van Ingenieurs de La Haye. 

Société des Ingènieurs et Architectes Hongrois of Budapest. 

Associazione Elettrotecnica Italiana of Turin. 

Societa d'incorazziamento d' Arti e Mestieri of Milan. 

Associaciio des Engenbieros civis Portugueses. 

Association Suisse des Electriciens. 

Parnasse d'Athónes. 


The number of members of different nationalities attending 
the Congress was as follows :— 


Franco Moser sessen 546 Canada ..................... . 4 
Germany ..........................[Дү 79 Argentina 4 
e oco iru 54 Brizil oes ·⸗ A bestes sie En 3 
Great Britain ..................... 51 Turkey ....... 3 
United States q . 50 New Zealand... . à 
! eui deos r intus 1 
Switzerland ... .................... 39 Denmark . l 
RAR 88 20- Egypten Sere 1 
/ A 10 Luxembourg — k — eee 1 
Hunnen 8 UNE. rr... ыыы Ө 1 
Holland ö 10 Portugal l 
yi vr gn 5. 8жейеп............................- 1 
Apen 5 a 
Roumania ...... ОИЕ ИЕ 5 Total... . 18 


In his words of welcome, M. Mougeot alladed perticalarly 
to the foreigners who had hastened to Paris in a common 
sentiment of fellowship and love of science, all with the 
same idea of solidarity and anxious to improve the lot of 
humanity. After M. Mougeot's graceful words of weloome, 
M. Mascart, President of the Organisation Commission of the 
Congress, delivered a short address, also expressing his grati: 
tude to the number of his foreign colleagues who had replied 
to the Committee's invitation to attend the congress. He 
expressed the hope that this reunion of savants and engineers 
of different countries, who had directed their efforts to the 
progress of electricity, would tend to strengthen the bonds of 
friendship formed previously at similar gatherings and to 
create fresh friendly relations. М. Mascart then gave! 
short historical skétch. dealing with the development of 
electricity during the past century, and pointed out the entire 


THE ELECTRICIAN, SEPTEMBER 21, 1900. 


821 


transformation it had brought about in all industrial and 
commercial methods. The following general committee was 
then elected :— 
PRESIDENT: M. E. Mascart. 
Vic8-PRESIDENTS : 
France.—MM. Moissan, H. Fontaine and Gariel (Vice-presidents of the 
Organisation Commission). 
Germany.—Prof. F. Kohlrausch and Prof. Dorn (delegates of the German 
Empire). ` | 
England.— Prof. Perry and Sir William Preece (delegates of the British 
Government). 
Austria. —Prof. Jullig (delegate of the Austrian Government). 
Belgium.—M. Eric Gérard. | 
United States.—Mr, Carl Hering and Dr. А, E. Kennelly (delegates of the 
United States Government). | 
‚ Hungary.—M. de Fodor. 
. Jtaly.— Prof. Colombo (delegate of the Italian Government). 
. Russia.—Prof. de Chatelain (delegate of the Russian Government). 
Switzerland,—M, Turrettini (delegate from the town of Geneva). 


` GENERAL Secretary: M. P. Janet. 
REPORTER : M. Hospitalier. 


Presidents were then chosen for the various sections :— 
Section I.— Scientific Methods and Measuring Apparatus.—M. Violle. 
Section II.—Sub-section A: Production and Mechanical Utilisation of 

Electricity.—-M. H. Hillairet. Sub-section B: Electric Lighting.— M. 

Hippolyte Fontaine. - 
Section IIL—Electro-Chemistry.—M. Moisson. 

Section IV.— Telegraphy and Telephony.—M. Wiinschendorff. 

Section V.—Electro-Physiology.—M. d'Arsonval. 

. The President read a letter from Lord Kelvin, who 
expressed his regret at being unable to attend the congress, 
owing to ill-health, and wished the congress every success. 
A telegram of thanks and respectful sympathy was addressed 
to Lord Kelvin in reply. · 

Profs. Ayrton and Dorn then expressed the thanks of the 
foreign delegates for the graceful and hearty welcome which 
had been extended to them. 

On Monday, Aug. 20, and during the week the various 
sections met separately. 


Section I.—Screntific Methods and Measuring Apparatus. 


On Monday M. Cornu explained a new system of units pro- 
posed by M. Rey-Pailhade, based on a physical unit of time 
equal to the 100,000th part of the mean solar day. The 
examination of the whole question of units was, however, 
relegated to a committee formed as follows :— 

. Prof. Ayrton (Great Britain), Prof. de Chatelain (Russia), Prof. Dorn 
(Germany), М. de Fodor (Hungary) M. Gérard (Belgium), M. de Hoor 
Tempis (Hungary), M. Hospitalier (France), M. Lombardi (Italy), and 
Dr. Kennelly (United States). 

A short discussion on Photometry” followed, in which 
MM. Cornu, Gova, and Hospitalier took part. 

On Tuesday, August 21, Mr. Hildburgh gave a detailed 
description of apparatus for rectifying alternating currents, 
and this was followed by a Paper by M. Arnoux on practical 
standards of E.M.F.s. M. Arnoux referred to the Clark 
standard cell adopted by the 1898 congress at Chicago, and 
pointed out the defect of a large temperature coefficient, 
which was not always known with accuracy, and also the 
large variation in the internal resistance of the cell, which 
necessitated the employment with it of highly-sensitive and 
not very portable galvanometers. In 1884 Czapski called 
attention to the cadmium cell, in which cadmium and sulphate 
of cadmium replaces the zinc and sulphate of zino in the 
Clark cell, with the result that the variation of E.M.F. with 
temperature is about a thirtieth as great. Later, in 1897, 
Jaeger and Wachsmuth made an interesting study of the 
cadmium cell at the Berlin Reichsanstalt, confirming the 
observations of Czapski. Gouy, to whom a bioxide of mercury 
cell is due, had made an interesting and very complete com- 
munication to the 1900 International Physics Congress on the 
cadmium standard, in which he acknowledges that his own 
cell could not rival the cadmium cell with regard to tem- 
perature variation. Gouy made use of the H form of cell 
adopted by Jaeger, Wachsmuth, and Kahle, but M. Arnoux 
himself prefers the ordin cylindrical arrangement in 

ractice, as it enables cells to be made of about a fiftieth the 

istance, and with which, in consequence, less sensitive and 


more portable galvanometers can be employed. M. Weyde 
having exhibited a mechanical model representing the effects 
of a continuous or alternating E. M. F. in a circuit possessing 
resistance, self-induction, and capacity, the section adjourned 
for the day. ; 


The first part of the session on Wednesday was devoted to 
oscillographs. M. Blondin exhibited, on behalf of M. Blondel, 
some new oscillographs, devised by the latter and constructed 
by M. Dobkevitch. There were three types of this apparatus, 
viz., the bifilar one, one with soft iron, and the third with a 
strip of soft iron, & modification of the last mentioned. 
After explaining the details of the three instruments, and 
showing the optical arrangement permitting the curve to be 
projected either on a photographic plate or on а screen, 
M. Blondin considered the relative advantages and disad- 
vantages of the various types. The bifilar oseillograph was 
the most ‘accurate, but it required delicate handling and 
was particularly suitable for laboratory investigation. The 
frequency of the oscillations of the moving part was 
10,000 to 15,000 oscillations per second. The о: сШо- 
graph with the soft iron strip was recommended for 
commercial use. Its frequency of oscillation could reach 
45,000, and, constructed with a permanent magnet, its 
weight did not exceed 12kg. to 15kg. A single incandescent 
lamp sufficed to photograph the curves, and, owing to the use 
of a permanent controlling magnet, continuous current was not 
necessary when using it. Mr. Duddell referred to the work 
he had done in connection with these instruments, and stated 
that, so far as Ше. bifilar oscillograph was concerned, he 
bad come to the same conclusion as M. Blondel, with 
whose researches he had not been previously acquainted. 
M. Dobkevitch gave the following figures: for the oscillo- 
graph: With a vibrating ribbon without magnetic shunt, 
25,000 to 80,000 vibrations, with a sensibility of 40mm. per 
ampere at a scale placed at a metre distance; with a strong 
magnetic shunt, about 10,000 vibrations with & sensibility of 
180mm. per ampere at a scale placed at & metre distance. 
By varying the magnetic shunt he could obtain various 
degrees of sensibilities and frequencies. The dimensions of 
the mirrors were: Thickness, between 0:06mm. and 0:10mm. ; 
width, 0:2. to 0:3mm.; height, 0:5mm. to 1mm. M. Car- 
pentier also spoke, alluding to M. Abraham’s method of 
recording variable currents, 


A Paper was then read by Mr. Addenbrooke describing a 
set of electrostatic instruments for performing accurate 
measurements on alternating-current circuits. The instru- 
ments are intended to perform for alternating currents more 
or less what the Crompton potentiometer does for continuous 
currents. The ammeter is an electrostatic voltmeter connected 
to the terminals of a resistance in the main circuit, and the 
wattmeter is an electrometer whose quadrants are connected 
to these same terminals while the needle is connected to one 
terminal of the alternator or is given a potential proportional 
to it. | 

The proceedings on Thursday were opened with а Paper 
by M. Violle on “ Photometry.” М. Violle first quoted the 
conclusions of the International Congress at Geneva in 1896 
with regard to photometric units and standards of light, and 
then proceeded to criticise these and to review the various 
investigations of light standards which have been made since 
then. He concluded his Paper with a description of some recent 
photometers. Herr Hartmann, of the well-known Frankfort 
firm of instrument makers, then presented a note on ‘‘Apparatus 
for Measuring the Frequency of Alternating Currents.” This 
apparatus consists, in principle, of an electro-magnet traversed 
by the alternating current, which acts on a vibrating strip and 
makes it emit a sound. The electro magnet is placed 
successively in front of a series of these strips, and the one 
that give the sharpest sound is discovered. Up to a certain 
point the excitation of the neighbouring strips permits the 
apparatus to be used for certain frequencies not included in 
the natural periods of vibration of the strips in the series. 
Herr Hartmann then exhibited an apparatus based on the 
same principle and intended to control the frequency of a 
given alternating current. It consists of two vibrating strips 
adjusted to frequencies, oné slightly greater and one slightly 
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less, than the frequency required. When the frequency is 
constant the apparatus will emit no sound at all. M. Blondin 
then presented on behalf of M. Blondel a communication on 
tests of two-phase or three-phase alternators made at the 
Central Laboratory of Electricity by MM. Blondel, Dobkevitch, 
Daris, Farmer, and Tchernosvitoff by. means of oscillographs. 
They found that the load on one phase caused a deformation 
of the wave form of the other phases, this deformation being 
greater the more unequal the loads were. Finally, the 
armature reaction produced in the field-magnet circuit pul- 
sations which were often very strong, and whose frequency 
was double the product of the frequency of the armature 
current and the number of phases. 

On Friday the Units Committee presented their report, 
which was as follows :— 

The Committee does not take into consideration propositions to intro- 
duce any modification into the decisions of previous congresees. 

The Committee does not consider it necessary at present to give names 
to all the electromagnetic unite. However, in view of the employment of 
practical measuring apparatus giving directly tield strength in C.G.S. 
Pare as ee recommends that the name Gaus be given to the 

V. 8. unit. 

The Committee also proposes to call the unit of magnetic flux, whose 
magnitude shall be defined subsequently, the name Maxwell." 

Dr. Kennelly, in the name of the American Institute of Electrical 
Engineere, withdrew its propositions with regard to the prefixes and 
rationalisation of electromagnetic unita. 

The first clause of the report was passed unanimously, but 
there was some discussion on the other reeomme ndations. 
M. Mascart did not consider that it was necessary to give any 
name to the C.G.B. unit of magnetic field. He was of opinion 
that this decision was contrary to the spirit of the congresses 
of 1881 and 1889, which did not give to the C.G.S. units the 
names of savants. He would admit that a name might be 
given to a practical unit. In any case, however, the name of 
Gauss seemed likely to lead to confusion, for Gauss was the 
inventor of the first absolute system (millimetre-milligramme- 
second), which was still employed at the present day in 
certa'n cases. M. G. J. Van de Well was in favour 
of adopting the name Maxwell for the unit of magnetic flux, 
but he thought that the magnitude of this unit should be defined. 
Prof. Kohlrausch said that the absolute units sufficed for 
physicists, but ìf engineers found the necessity of naming the 
units, Prof. Dorn and bimself did not see any ineonvenience 
in their giving them names such as (iauss and Maxwell for 
instance. However, the German delegates could not, he said, 
give an undertaking on behalf of their Government, and he 
thought tbat the congress should limit itself to recommending 
these new names without trying to give them a legal sanction. 
Prof, Ayrton wasof the same opinion as M. Mascart, and pointed 
out that apparatus such as the Ayrton-Mather field tester 
had been used for several years without any necessity being 
felt for giving a name to the unit of field strength. Moreover, 
the C.G.S. unit of magnetic field was the one in practical use. 
M. Mascart said that there was ambiguity in the word 
“ practical." Although the C.G.S. unit of magnetic field 
was employed in practice, it did not belong to what was called 
the practical system of units. M. Hospitalier desired that 
they should give names to the two units in question. Пе did 
not ask for a legal decision, but a simple recommendation by 
the section. After further discussion, in which MM, Ayrton, 
Carpentier, Dorn, Fernandez, Adison, Hospitalier, Kohlrausch, 
Mailloux, Mascart, Alexander Siemens, and Silvanus P. 
Thompson took part, at the suggestion of M. Eric Gérard the 
question was put by the President whether the section would 
recommend that special names be given to the C.G.S. units 
of magnetic field and magnetis flux, and this proposal was 
adopted with only two dissentients. After a short adjourn- 
ment the two proposals were put that the section recommended 
the adoption of the name Gauss for the C.G.S. unit of 
magnetic field and the name Maxwell " for the C.G.S. unit 
of magnetic flux. These two recommendations were adopted 
suecessively, two members only dissenting in each case. 

M. R. Arnoux then exhibited a new type of thermo- 
galvanometer which he had designed in conjunction with 
M. Chauvin. This instrument differed from others on the 
same principle in the arrangement of the gear to amplify the 
deflection, and in the arrangement to compensate for the 


external temperature. The hot wire of variable length f is- 
coupled to a fixed lever of very short length, b, and these 
two form a triangle with the frame of the instrament, the 
length of the third side being a. The angle F of this triangle 
subtending the hot wire will be very nearly 180deg. The 
following relationship is obtained between these magnitudes; 
/* de- Aab cos F. On differentiating, this becomes 


А i dr _ f | 
fdf = ab sin F,, IF bank’ | 

This relation shows that a small variation in the angle F. 
corresponding to an elongation «if of the wire will have a maxi- 
mum value when the lever J is very small and the angle F 
either very nearly zero or very nearly 180deg. By employing. 
this principle, a deflection of 90deg. of the needle was obtai 
with the consumption of 0:85 watt in the hot wire, corre 
sponding to a current of 8-5 amperes at one-tenth cf а 
volt, whereas most hot wire instruments would require thre- 
tenths of a volt with the same current for this result. The 
arrangement for compensating for variations of external 
temperature consists of fixing parallel to the hot wires a 
number of wires identical to it and stretching the whole by 
means of a strong steel spring. 

M. Р. Janet described a recording apparatus made for him 
by M. Richard. This apparatus had been specially designed. 
to study the working of three arc lamps connected in 
series. It included three recording voltmeters to register the 
differences of the potential at the terminals of each of the 
lamps, and a recording ammeter for the current. The four 
pens register on the same drum, which facilitates the 
comparison of the curves. 

At the afternoon sitting on Friday, M. C. Perskyi read a 
communication on Television, describing a number 0! 
apparatus based on the magnetic properties of selenium. 


(To be continued.) 


Or 


THE CENTRAL LONDON RAILWAY. 
(Continued from page 732.) 


At each sub-station the secondaries of the six transformers 
are brought by means of low-pressure switches (Fig. 46) to 
three main 'bus bara, which lead to the top terminals of each 
of the two 2,000.ampere Samuelson quick-break switches seen 
upon the two panels immediately to the left of the trans- 
former panels (Fig. 45). These two panels are devoted to the 
alternating-current side of the two 900kw. rotary converters. 
These switches carry 2,000 amperes per blade at 330 volts, 
and have to be protected by marble division slabs. From 
their bottom terminals leads are carried down under the floor 
to the brush holders for the collector rings of the rotary 


converters. A diagram of the switchboard connections is 


shown in Fig. 47. 

The rotary converters are 12-pole, three-phase, 25-cycle 
machines, corresponding to a speed of 250 revs. per min. 
Each has an output of 900kw. at 500 volts continuous current, 
the alternating-current input voltage corresponding to this 
being 305 across collector rings. Fig. 48 shows an elevation 
and section of one machine. The base, a cored iron casting, 
is in one piece, and on this are bolted the bearing pillow 
blocks, the magnet frame, and collector brush rigging brackets. 
The magnet frame or yoke is of mild cast steel, in two halves 
bolted together, and carries the 12 inwardly-projecting magne 
cores and pole-pieces, which are of laminated sheet steel. The 
field coils are wound on sheetiron spools having bras 
flanges. The winding space on each spool is divided, the 
upper portion being devoted to the shunt winding, which con- 
sists of 912 turns in series of No. 11 B and S per spodi, 
while the lower portion is reserved for the series winding. 
This series winding consists of eight copper strips, 2°5Ш. 
by OU75in., in parallel, there being 21 turns per spool 
The object of this compounding is that the rotary may 
be adjusted automatically to maintain constant voltage 
under all conditions of load by means of phase contro. 
Nominally, a rotary converter has a fixed ratio of тоќ 
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between collector and commutator, but the voltage between | ampere turns due to the series winding, and causes the alter- 
the generator and rotary collector ring may be varied by dis- | nating currents to lead in phase, with a corresponding higher 
placing the phases cf current and E.M.F., causing the | voltage at the commutator. The compounding has been во 
current to lead or lag, as higher or lower voltage of commu- adjusted, by shunting part of the series amperes, that the 
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Fic. 45.— GENERAL ARRANGEMENT OF HIGH AND Low-PRESSURE SWITCHBOARD AT THE NOTTING HILL Gate SUB-STATION. 


tor may be required. This is only the case if reactance ] continuous-current voltage keeps quite constant even under 
arrangements be introduced, but in practice, unless extreme | the most trying fluctuations of load. The outside diameter of 
variations are required, sufficient reactance exists in the arma- | the magnet yoke is 123in. ; the length parallel to the shaft is 
ture of the generator itself, and the leading currents in its ! 22in., and the magnetic density in the steel 48,000 lines per 
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Fic. 46.—THREE-PHASE LoW-PRESSURE SWITCH. 


armature, produced by the over-excited rotary, help the field | square inch. The magnet cores are 12in. square, and the 
excitation, and considerable variation of voltage may be | length of the pole arc 15{in.; the density in cores is 95,000 
obtained. Thus, suppose in this case a heavy load comes on, | lines per square inch. The armature core, which is slotted to 
the field becomes over excited, by reason of the increased | receive the winding, is built up of separately insulated sheet- 
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iron punchings 0-Ol4in. thick, and is carried on a heavy 
cast-iron spider, the lamine being secured thereto 
by dovetailing. The magnetic density in the teeth 
is 128,000 lines per equare inch, and in the core below teeth 
51,000 lines. The winding is of the multiple circuit drum 
class, bar type construction being employed. There are four 


FROM SHEPHERDS 


BUSH 


on the resultant current gives а current density of 
| 2,400 amperes per square inch. Into this winding are 
' 18 equidistant tappings for the three-phase currents, or three 
tappings per pair of poles, which are brought down to the 
three collector rings carried on a separate spider on the shaft. 
| The collector is 24in. diameter, and each ring is 8Jin. wide, 
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Fic. 47.—DiAGRAM OF CONNECTIONS AT 


conductors, each 0·4in. by 0:125in. per slot, the dimensions 
‘of the slots being 1:25in. deep by 0°44in. wide, and 288 such 
‘slots altogether. The number of parallel paths through the 
‘armature is 12, leaving 48 turns in series between brushes. 
-The cross-section of these 12 paths is 0:6 sq. in., and figuring 


THE NOTTING HILL GATE Sus-STATION. 


and has eight copper gauze brushes, which are supported 
on cast-iron brackets bolted to the base. The commutator 1з 
54in. diameter and 173 in. long, and has 576 segments, or one 
segment per turn. It is supported by a separate cast-iron 


| spider. There are 12 sets of carbon brushes, each set having 
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eight brushes 1lin. wide by in, thick, and they are carried in 
holders on spindles fixed to brackets on a cast-ironring. This 
ring is supported on arms bolted to the magnet frame, and is 
free to move in & groove turned in these arms. By means of 
& handwheel and worm this ring, carrying all the sets 
of brushes, can be rocked round to any position, but in actual 
operation for all loads the brushes remain fixed at the 
mechanical neutral position. 

The weights of the various parts of the machines are 
approximately as follows: 


Armature, complete with collector, commutator and shaft ...... 24, 800lb. 
Magnet frame, cores, pole pieces, and spools complete 19, 550lb. 
Collector brackets, brush rigging, & cu . 4 0001Ь. 


———. 


Returning to the switchboard (Figs. 45 and 47) we find 
the next two panels contain the main switches and instru- | 
ments for the continuous current side of the rotaries, one 
panel being for each rotary. The three large single-pole, quick- 
break, divided blade switches on each panel are the positive, 
equaliser and negative switches respectively. "The bottom of 
the positive switch is connected to the series winding and 
the top is connected to the positive bus bar. The latter two 
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80 that when starting up on the alternating-current side ihe 
field can be divided into four separately-insulated parts, the 
double-pole field switch also being open. On the sub-base of 
No. 1 rotary panel there is the four point starting rheostat, 
one end of which is connected to the bottom terminals of the 
two negative switches and the other end to the negative 'bus- 
bar. Also at the top of this panel there is the alternating 
current machine voltmeter, which can be connected across 
two of the rings on either rotary by means of а plug receptacle 
on each panel. To the right of the machine voltmeter is 
the synchronising voltmeter. The synchronising lamps are 
located, besides the circuit breaker, on No. 1 three-phase 
rotary panel. 

Now follow the four-line feeder panels. The positive 'bus 
bar is continued along the top of these panels, and feed down 
to each feeder through separate circuit-breakers and double. 
throw quick-break switches. The third rail is divided in each 
tunnel at a point outside each sub-station. This enables the 
station to feed into any or all of the four sections by throwing 
the feeder switches to the Up position. By throwing the 
Switches downward either or both rails may be made elec- 


Fic. 48.—ELEVATIONS AND Part SECTION OF THREE-PHASE CONVERTER. 


switches are double throw, the lower point connects the 
equaliser switch to the equaliser 'bus bar, and the upper 
position connects positive brush ring direct to the positive 
'bus bar, the rotary then running as a shunt machine. If the | 
positive is closed at the same time then the series winding is 
short circuited, but if open then the series winding is open. | 
The negative switch when thrown upwards—which is its 
normal running position—connects the machine through the 
circuit-breaker to the negative 'bus bar. The circuit-breaker 
is located above the three-phase rotary switch for that 
particular machine. The down position connects the machine 
through the starting rheostat to the negative bus bar. Above 
the negative switch is the main ammeter, of the Weston shunt 
type, showing the total current going out from the rotary on 
the continuous-current side. The field switches, which are of 
the double-pole type, are mounted on the sub-bases of their 
respective panels, and the field ammeter, which reads either 
way, is mounted to the left of the main ammeter in each case. 
T he field rheostat is mounted above the board, and is regulated 
by means of a hand wheel. Auxiliary thrce-pole field switches 
are mounted on the sub-bases of the three-phase rotary panels, | 
i | | 


trically continuous by means of а common ’bus bar con- 
necting the lower points of the switches together; and the 
line can be fed right through by the other stations at work at 
the time, thus enabling the station to shut down. A Weston 
shunt type ammeter connected in each feeder indicates the 
current going out to each section. The track rails are in 
permanent connection to the negative bus bars. The total 
current returning by the rails in each tunnel is recorded 
separately by two Thomson integrating wattmeters (one for 
each tunnel). Mounted on the base of the first of the feeder 
panels are the two three pole switches for operating the two 
6 н.р. three-phase blower motors for the air blast transformers. 
On the base of the fourth feeder panel is a double-pole switch 
and starting rheostat for a series-wound Blackman fan motor 
for ventilating the sub-station. 

The passenger lift panel is arranged next to the feeder 
panels. There are two positive cables (one in each tunnel) 
running the entire length of the line. The lift motors at the 
various stations are connected to these and in each case use 
the railas a return. The cables are brought into each sub- 
station and connected up to the middle points of the four lever 
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switches, two for either direction. The bottom point connects 
all cables together, and serves to interconnect the separate 
sections of third rail, so that they may be operated indepen- 
dently of any particular sub-station. The top points of the 
four switches feed the four insulated sections of the third rail, 
two for each tunnel, each through an ammeter and circuit 
breaker to the positive 'bus bar at the back. Two Thomson 
integrating wattmeters are mounted on the sub. base of the 
lift panel, and record the total amount of current going out 
in either direction to the lifts. It is interesting to note that 
the ammeter reads either side of zero. The deflection to the 
left of zero corresponds to the amount of current restored to 
the line by the lif& motors while their individual lifts are on 
their downward journeys. The lift cables might also act as 
auxiliary feeders to the line, but are not required for this 
purpose. 

The main lighting and distributing switches are arranged 
on the next panel. Two positive and two negative lighting 
feeders run the whole length of the tunnel (one positive and 
negative in each tunnel). The distributing boards in each 
station are connected across these and the whole line is 
lighted up on the three-wire system. The positive and 
negative main cables enter each sub-station and are connected 
through switches and fuses to the positive and negative 
*bus-bars. There are also several battery stations along the 
line which are also connected across the lighting mains, so that 
while the sub-stations arerunning the lighting can bedone from 
the machines and also charge the batteries at the same time. 
A minimum cutout is in circuit, and is shown at the top 
of the lighting panel, so that should the machine volts drop 
below the battery volts the minimum cutout acts and throws 
the lighting load on to the batteries, thus preventing the 
batteries feeding back into the machine. The batteries 
are used for lighting the stations, offices, and depót during the 
time that the line is shut down. There two main switches 
on the lighting panel, one a single-throw switch, which 
connects the positive lighting bus bars to the main bus bar, 
the other connects the negative lighting bus bars to the 
pegative of either rotary (whichever may be running) A 
main ammeter indicates the total amount of current sent out 
for lighting. A Thomson integrating wattmeter records the 
total amount of energy used for lighting purposes. 

The next and last panel on the board contains various test- 
ing instruments. The Weston round ammeter at the top of 
the panel is for testing the third rail leakage on any section 
from either rotary by means of a two-way switch on the sub- 
base of the panel. Underneath the ammeter is an Elliott 
recording voltmeter showing drop in volts from certain fixed 
points along the line to the sub-station. There is also a record- 
ing ammeter showing total return by earth to the sub-station. 


(To be continued.) 


Electrical Engineering in Bengal.—We have received a copy 
of six lectures on Electrical Engineering with Particular 
Reference to the Conditions in Bengal,” delivered last March 
by Mr. J. W. Meares at the Civil Engineering College, Sibpur. 
Mr. Meares, who is electrical engineer to the Government of 
Bengal, chose to treat his subject in an elementary manner, 
and his lectures are likely to have given a good general idea of 
electrical engineering methods to an audience of civil engineers 
who had not much previous knowledge of the subject of electri- 
city. The lecturer devoted most attention to electric lighting, 
although possibly telegraphy might have been more useful to 
some of the civil engineering students. The three lectures 
on house-wiring and private generating stations, as well as 
model specification, extracts from wiring rules, and an electric 
lighting act, show that Indian and home practice do not differ 
very much. The wood-casing system із still preferred by 
Mr. Meares to more modern methods, with which he con- 
fesses that he has not had experience. There are as yet fow 
public supply stations in India, and from the brief descriptions 
in the book it would appear that these are also erected more 
or less in accordance with European practice. Probably the 
buildings are different, but such detail was, of course, outside 
the scope of these lectures, | | 


ELECTRICITY WORKS ACCOUNTS, 


Halifax Municipal Electric Supply Works. 

Since the acquisition of the tramways as a customer, the 
Halifax undertaking stands as a splendid example of the 
economy resulting from a combined lighting and traction load. 
The accounts which we deal with in our table indicate most 
excellent results all round. | 

À general and substantial reduction in the costs has been 
effected, and the result has been that in conjunction with the 
much greater output the working profit was £9,002, repre 
senting no less than 11 per cent. on the mean capital expended, 
and this notwithstanding the lower average total revenue 
secured of only 2:84. per unit sold. The aggregate costs at 
1:2d. per unit are just about half the average of stations of 
similar output in 1898. Of the total output of 1,371,333 units 
sold the tramways took 895,024 units, or 65:3 per cent., 
and of the total revenue for current sold (for all purposes) of 
£15,820 the tramways contributed £7,459, or 47 2 per cent. 
The beneficent influence of the traction load on the under- 
taking by increasing the load factor is not, of состве, by any 
means adequately represented by the consequent low working 
expenditure. It is only by taking into account the influence 
on the capital charges that the advantages can be appreciated, 

Of the working profit of £9,002, £810 represented the 
contribution to the sinking fund and £2,685 the interest 
charges. After meeting these and placing aside £8,489 to a 
renewal account there was left £2,000 transferable in aid of 
the rates. 

A comparison of the results with those of past years is 
facilitated by the following table :— 


| Sold Total Total Working 
3.5 Wien Equiv. Output. Sold for coats | works pie profit 
3 E 85 lamp Units am- public per | coats b to 
— ed соп во! = light- unit per unit. mean 
| Je. ing. sold. unit. | cap. 


— 


189€ 600 9,816 119,028 — 4,815 474d. 3.300. 574d. 127% 
1897 600 14146 177,530 — 12,430 3 57d. | 2:554. 586d. 378°, 
1898 850 20,800 239,814 — 21,107 2:874.'2-054. 485d. 3°77; 
1899 1,400 32,020 628,759 279,867 59,264 1 65d. 121d. 3:424. 711°, 
1900,1,250 45,405 1,571,353 895,024 82,123 1244. | 0:909. | 2:814. 110, 


Nottingham Municipal Electric Supply Works. 


Seldom have we to deal with accounts wbich indicate such 
sustained and rapid progress of an undertaking as do those of 
Nottingham. Last year we had occasion to note the result of 
the reduction in the tariff which was then made—viz., an 
advance in the lamp connections of nearly 77 per cent, and 
in the output of over 86 per cent. During the latter period 
covered by our analysis this week the lamp connections 
advanced from the equivalent of 67,389 to 100,878 8 ср. 
lamps or by 49 per cent., while the output shows an increase 
of 66:7 per cent. 

In character, as well as in magnitude the load has improved 
as is indicated by the load factor of 10:8 per cent., which 
obtained last year as compared with one of 93 per cent. in 
1898-9. 

Owing to the probably unavoidable rise in the fuel charge 
and in spite of a very general reduction in the other items, 
the works and total costs have slightly risen. In particular and 
in the aggregate, however, the various items of expenditure ate 
all still well below the average at the output and load factor. 

It will be noticed that the average revenue per unit has 
further dropped, exhibiting the very moderate figures of 2:81. 
for ordinary consumers, and 2:96d. from all sources. | 

In the following table some figures are given which vill 
show the progress the undertaking has made since the starüng 
of operations :— 


Year | Lamp | Output. Load Total Total Total Working 

factor works fiu per 

to ſ connec Unita | с ia her revenue | * to 

March.| tions, | sold. МЕЗ. unit sold. Costs. Per per uni mean сар. 
1896... 17,400 | 171,654 698 285d. | 171d. | 6094. 439 
1897. 25,725 297,185 848 220d. | 1324, | 594d. | 762 
1898. 38,140 | 480,281 744 1834. | l21d. , 5:374. 985 
1899... 67,339 | 894,674 9-30 138d. | 095d. | 3474. 7-65 
1900... 100,378 1,491,184 10:8 | 1414. | 106d. | 2969. 659 
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HALIFAX. 


|| Halifax Corporation. 
December, 1894, 


NOTTINGHAM. 
Nottingham Corporation. 
September, 1894. 
Three-wire continuous-current, with batteries. 


Undertaking Worked 592228 
Date of Commencement of Bupplg,. = == = = === 
System of Supply Se soo тан llle 


[tramways, 
Alt.-curr. trans. sub-stations and con.-curr. for 
H. F. Street, 


Chief Engineer "at [21.1 1. „„ „ „„ eee ee — — H. Talbot. | 
— 
YEAR ENDED MAR. 31, 1899. MAR. 31, 1900. | MAR. 31, 1899. MAR. 31, 1900. 
ANTITIES— ! 
„ BOLD (TOTAL) m sm =m а-а 894,674 1,491,184 628,759 1,371,333 
11 sold to consumers — — i — — тиши —— —— — — s =т= 875,743 1,470,280 569,495 1,289,210 
„ sold for public lighting, &.... 18,931 20,904 59,264 82,123 
„ used on Works. 9,079 16,180 19,540 20,131 
UNITS SOLD PER 8 C. P. LAMP CAPACITY 22 : 17:6 ; 18:6 144 35˙1 
Maximum supply demanded m “62 1,099 kilowatts 1,578 kilowatts — — 
Number of public lamps --! 15 15 42 arc, 84 glow? [53arc, 106 (16 c.p.) glow 
Number of consumers „аа amm amn amo amn oeo 859 1,145 381 — 
Connections to mains in 8-c.p. lamps se =... == == == = 67,339 100,578 52,020 45,403 
CAPACITY OF PLANT ІМ 8.C.P. LAMPS —— —— 50,700 80,250 43,800 39,060 
CAPACITY OF PLANT IN KILOWATTS — — — == == — — 1,622 2,569 1,400 1,250 
Per kilowatt 
APITAL— TUM оону: | TU | oapacity. | Total. раону | Tota. | Capacity. 
Loan (including Debenture charges) = == == == — | 254,955 145 — — — = — a 
"— (TOTAL) 22222. | 123,710 763  |£123.710 | £481 £60,832 £434 £69,417 | £555 
ATO seses- oar sam oam esn жча nes ma ren — m лю eee эше — жарар — — ni» — —— — 
Loan (including Debenture charges) „e. == -= -= == == | 125,710 | 16:5 123,710 481 69,832 454 69,417 55:5 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . . 111215 | 694 ce om — as = 48 
Share (unissued) P — om шыны i — жешн ——À o A —— эше шише — — — — — — — — — 
Share (uncalled) Prem e—— eX e р X ККЕ — ¶ — = — — | — — — — — 
REPAID (TOTAL) .... LM 3,014 1:86 5,814 2:26 nil — 20) 0:160 
RESERVE OR SINKING FUND „mm ma me =m nan man mn man mem == 2,869 177 9,990 130 4.132% 2˙95 5.025 4:02 ` 
DEPRECIATION FUND me 5922222 7,532 4°64 7,532 2 94 — — 3.1387 2°51 
EXPENDED (TOTAL) „asa ee menus | 107,398 18:6 166,098 | 646 72,470 518 91.086 72˙8 
Lands and buildings s ss =m ·ͥ =m man -++ mm smn 52,168 32:5 61,266 | 25'0 | 21,690 155 25,747 20:6 
Plant „a... sa ses om oa s s o uen oas am am om om am 2 37,540 | 251 53,151 20°7 28,226 20 2 56,851 29:5 
C— ti pera oram us Cc віна Ны coe. |^. DID 21:5 46519 | 181 24087 15.7 28,030 22:4 
Miscellaneous „— ii eh S jm ul а 2,161 | 1:58 2,161 | 0:81 447 | 0:32 447 0:358 
BALANCE OF CAPITAL 40000 ... „„ = 3.6834 ( "E 2:27 = 42.3884 | — 16 5 - 11,638 = 8:32 i1 21.669° mE 173 
REVENUE— Total. per unit sold Total. |Рег unit sold Total. Per unit sold Total. Рег unit sold 
(CC аыл »˙ũii. аанынан %— ЗИЯ" . aces 2°964d £8,957 3°417d. | £16,069 2:813d 
Rovetiue from supply uec nic maus manens | 15,104 5 273d 17,604 2°835d, 7,8714 | 50034. 14,793" | 2:5904. 
1 meter, ee. ves cen ооо om seo um nan one 303 0°081d 585 0:062d 222 0:0854. 140 0°025d. 
" public lighting LL“ 316° 0:085d 511 0`0504 840 0°5214. 1,027 0°180d, 
н gale of lamps, &c. ве w— вем рап ван —— — — — \ 108 0`029а | 85 001441 — — — — 
* miscellaneous sources nes... seses =s oe оен omn | L 51 0°005d. 25 0:010d. 110 0:019d 
EXPENDITURE OUT OF REVENU 
// A A | a 1381d. | £8,740 1:403d. £4,330 16534. | £7.068 12374. 
WORKS COSTS „64 „% „„ LS „„ 3,524 0:946d. 6,555 1:056d 3, 161 1208d. 5,167 0:904d. 
Generation of electricity se. e nae ses mms nan nan san mee man me man nos 8,923 O SHA. 6,881 10284. 3,960 I'1684. 2,072 0'888а. 
Fuel (including cartage, &.) -U! sen 1,610 0°432d. 5,645 0:587d 1,449 0°553d. 5,057 0'536d. 
Oil, waste, water, store 222 376 0:1014d. 148 0˙120d 507 0°194d, 583 0˙103d. 
Wages at station 22.2222 918 0:2464. 1,568 0:220d 901 0°345d. 1,125 0:197d. 
Repairs and maintenance at station „e ss == sa = == 419 0`1124. 621 0:100d 201 00774. 296 0:052а. 
Distribution of electricity sa cee san man see mee man man oan man man om 124 0:033d. 109 OO 104 0*040d. 96 O Od. 
Wages, &c. .. m em өзө bes 65t can — ола ont aan сай ane 84 00234. ё 0:006d. 58 0°022d. 22 0:0044. 
Repairs, renewals of mains, &c, me mas -.. 40 00114. 65 0`0104. 46 0`0184. 73 0°013d. 
Publio lighting „a = sa sas sas «ms san oas oms > эш oan эш am oen oan 000 77 0:021d. 74 0-012d. — — — — 
Attendance . —-—..— 77 | 0021. 74 000124. = H E ға 
ПАА ОРОСООР vni MESS m PRA nul aa an deb sl |, € — pes ae 
MANAGEMENT AND PROPERTY CHARGES... _. ...... 1,619 0:435d. 2,183 0:353d. 1.166 0:445d. 1,902 0:333d. 
alties —— ем ee | À— e X ew AE — ge em EE эне epe UM) MEER emm 2 — = көз Ec [ AES d c» 
x TOES, COLES san oes 2222222222. #7? 0°07 4d. 277 00454. 360 0: 13?d. 772 0°135d, 
Management na sas wes oan oon san ee ee me ee ee н 22-Ä— 1,342 0*3604. 1,906 0"30?d. 806 0*308d. 1,130 0" 198d. 
Salaries .......< T... ˙ —⅝„ß feng ula aÀ 970 0:2604. 1,411 02 27d. 567 0:140d. 484 0:085а. 
Stationery, 80, ... „эшкә эн ons cum зен элй nam ne 111 0:030а. 77 0:0121. 20 0:008d. 19 0:003d. 
Establishment charges 169 0°045d. 518 0:0514d. 521 0`1251. 127 0˙022d. 
Law ebarges, a.. 92° | 00254. 100° | Old. | 98¢ 0:0374. 500: 0*088d. 
% to mean to mean to mean to mean 
PIN ANCIAL RESULTS— Total. агаа Total. Ha iinit Total M Aio кечир Total. S der 
WORKING PROFIT FOR YEAR ...............„——„.—._ | £7,776 765% | £9,674 6597 | £4,627 711% | £9,002 | 1107 
Bar Gatien ͤ ͤ Fund coe ol Bete. | 3929 | ам | 29) Ш = 3,489) | 4217 
Sum carried to Reserve or Sinking Fund ....... 1,621 1:597 3.175 2:167 810 1:24% 810 0:99% 
Net interest on loans (incl. Debenture charges) ... 2,579 2:507, nil — 1,955 3'00% 2,685 5'28% 
BALANCE FROM LAST ACCOUNT .. ne. e s = o m ese iml — — — — — — — 
BALANCE AVAILABLE РОВ DISTRIBUTION, &. —- — 2,152 1467; 1,862 2:837, 2,000 2457; 
Dei ооло оо оен оне оен оен ᷑•k2˖ç n om — == == — === = — — 
ани DIVIDEND PAID occ . = ccs oan oas cas aan 000 aan oan oes — — — | — | — | — — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 39:87; 47:5% | 48:4% 44°0% 
Expenditure per kilowatt capacity 0a. 22222 £3. 38. 51 £5. 8s. 1d. | £3. 1s. 10d £5. 138. Od. 
REVENUE PER KILOWATT CAPACITY „mm s= = mm ~= == £7. 19s. 5d. £7. 3s. 5d. £6. 8s. 0d. £12. 17s. Od. 
Expenditure per 8-c p. lamp capacity ...... 8 2s. O4d 2s. 2d. ls, 117d ds. 73d. 
REVENUE PER 8-C.P. LAMP CAPACITY „ena na — 5s. lid 4s, 7d. 4s. 1d. 8s. 24d. 
REVENUE PER 8-С.Р. LAMP CONNECTED iW 3s. 10d 3s. 8d. | 58. 74d. 78. Id. 
Price charged for lighting, per unit ish pi ed A 4d. to 2d 4d. to 2d.4 54.7 44. 
Price charged for power, per unit— .. OPERE 1d. 14. | 244.7 234. 
Price charged for public lighting. . — 4d. to 2d. 4d. to 2d.4 Ш Ad. per unit“ 3d. per unit 


HALIFAX.—REMARKS—a Of 32 c.p. b Includes £32 accident insurance fund. c Over-expended. d Includes 
22,332 from tramways for supply of 279,867 units at 2d. per unit. e Includes £50 to insurance ant £41 expenses of 
deputations. f Subject to discounts from 5 per cent. to 15 per cent. g Less 15 per cent. discount. A Inclusive of 
27.459 from tramways for 895,024 units at 2d. i Includes £21 insurince, £169 expen-es of deputations, £41 cons 
tribution re Ruckers transformer pateat and £201 '' Pr >port:on Joint Expenditure," j Renewal account. 


Digitized by Google, 


current. 
management £44. d Оп maximum demand system, 


4d. per unit for first 400 hours per annum. е In- 
cludes insurance £56, | 
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THE RUMBERG * TELEPHONOGRAPH." 


In a recent issue (July 13, p. 497) we described a recording tele 
phone, still in an experimental stage, which we had had an oppor- 
tunity of examining and testing. The results did not appear to us 
particularly encouraging at the time, but since then Mr. Kumberg 
has been endeavouring to improve his instrument with & view to 
placing it on the market. We have received the following descrip- 
tion from the inventor; it supplements to a certain extent our 
previous description : 

This novel instrument is a combination of the phonograph with 
the telephone, and the accompanying drawing shows how it is 
achieved The crux of the invention consists in a eimple mechanical 
device, inside the electro-magnetic recording diaphragm cell R, which 
device increases and multiplies the impulses of the electrical 
vibrations, and thereby cuts clean and deep sound waves in the 
coating of a cardboard cylinder P, measuring 10in. in length, and 
bin. diameter. This cylinder is interchangeable. By revolving the 
cylinder the record is made at 150 apirals to the inch, and the 
number of words which may be thus taken down when the whole 
length of cylinder is covered, is some 15,000, which would represent a 
page of an ordinary newspaper. 

There is also a second cylinder P' an inch broad, but of same 
diameter as its fellow P. The function of this cylinder is to take 
the place of an attendant and to answer calls. This is accomplished 
through the medium of the “automatic speaker” A, which informs 
the caller that Mr. Brown is out, and adds, for instance: “ I am the 
telephonograph, if you will give your message it will be recorded, 
and Mr. Brown will hear it on his return,” 


Umm us 
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When, on the other haud, the person who is called up is at hand, 


he disengages the automatic speaker A by means of the lever S', and: 


if he chooses to take his message without recording it phono- 
graphically, he can do co by pulling the upper lever S. M isa 
special mouthpiece having a separate channel for conveying the 
sound-waves directly to the recording stylus of the home station. 

On the scale bar E slides a pointer which must be pushed against 
the tail of the electro-maguetic diaphragm R when leaving the 
office. The machine is then ready to record messages received. 
C is the battery and motor case. The other details of the sketch are 
common with ordinary telephonic instruments, and therefore no 
explanation if needed. In conclusion, it may be observed that the 
cy Gers are inexpensive, and that the machine will soon be on the 
market. 


Tramcar Fuse Boxes.—Several curious accidents, says the 
Electrical Heview of New York, have taken place recently in 
New York and Brooklyn on account of dusty fuse boxes under 
street railway cars. Under some stress of overload, a fuse has 
suddenly blown, setting fire to the bottom of the car and 
causing “© entirely unnecessary panic among the passengers, 

Who are alarmed by sudden outbursts of flames. It appears 
that, frequently, carelessness in caring for and inspecting fuse 
boxes has been the cause of this happening. 


CORRESPONDENCE. 


COHERER THEORY AND PRACTICE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In trying to work out a satisfactory theory of the 
molecular receiver, or coherer, I have obtained several results 
which are suggestive and may prove of interest in practice. 
In the present letter I wish to draw attention to the reversal 
effect produced by electric radiation when the intensity falls 
below the critical value. If the receiver consists of a mass of 
metallic particles, it follows that the outside particles will 
exhibit the normal—say, the positive — effect; as the radiation 
gets absorbed in passing inwards, a reversed or negative effect 
may take place in the particles in the interior. The resultant 
effect will thus be a differential one. Some experiments I 
carried out seem to verify this deduction. Now, in long- 
distance space telegraphy the intensity of radiation is very 
feeble and near the critical value ; hence it appears that, other 
things being equal, Prof. Lodge’s method of single contact 
should theoretically be a more sensitive arrangement (there 
being no danger of any differential action) than the method 
of contacts in multiple.— Yours, “с. J. C. Boss, 

London, Sept. 18. 


CARBON FILAMENTS AND LIGHTNING FLASHES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: On my return from my holidays I notice your obser- 
vations with respect to the effect of lightning storms on 


1 


| | 2 12 — i 


electrical apparatus, and it has occurred to me that & peculiar 
case which has recently been brought under my notice might 
be of interest. If you think so, will you please make use of 
this communication. During one of the recent unusually 
heavy storms a flagstaff on the offices of the engineer of 
the line at Derby was struck; a short-circuit was established 
in the holders of two incandescent lights, and the safety fuses 
of the same were of course blown. The lamps in question 
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and the fuses applied to a Ring“ service employed in light- 
ing the offices referred to. A few days subsequent to the 
occurrence attention was called to the appearance of one of 
the lamps—a peculiar configuration having appeared on the 
frosted portion. I have caused this lamp to be photographed, 
and I enclose photagraphs showing this peculiar condition. 
I am not sure whether to attribute this to deflagration of the 
filament, The appearance of the glass bulb which I am also 
sending you scarcely supports this theory, the marks being 
more like a stain than a deposit of carbon ; the configuration, 
however, clearly follows that of the filament. 

As the pecular condition of this lamp was not noticed 
immediately after the disruption of the fuses, I cannot, of 
course, say that it occurred at the same time, but from the 
fact that a short-circuit occurred at the same instant as that 
on which the flagstaff was struck and the safety fuses blown, 
it would appear that a highly-induced charge took place at the 
same moment in the Ring service, and it is probable that 
the effect on the lamp in question was then produced. The 
appearance of other lamps was as usual. 

Although on the Derby station there are many instances in 
which the lighting of offices is effected by a ‘ Ring " service, 
in no other case has anything peculiar arisen with the lamps 
in circuit, nor have any of the fuses been blown, nor, во far 
as can be ascertained, has the insulation of the service shown 
depreciation.— Yours, &c., W. Lawcposx. 

Derby, Sept. 17. 


[Beyond question, the shading on the lamp sent to us 
follows the shape of the filament. It might reasonably be 
supposed, therefore, to have originated with the filament ; 
and the theory of deposition under the influence of the lightning 
flash appears quite probable. The lightness in tone of the 
deposit may arise from the extreme thinness of the carbon 
film.—Ed. E.] 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: With reference to the note in your issue of August 81, 
page 691, which commences: '*A curious phenomenon has 
occasionally been observed in the glow lamps on the circuits 
of the Calcutta Electric Supply Co.," I should like to make 
a fow remarks on the subject, as it is a phenomenon that I 
have frequently noticed, and from which I have experienced 
more serious consequences, which is probably accounted for 
by an experience of much heavier lightning storms in the 
Transvaal, where I have resided for the past seven years. 
Practically all the lighting circuits of the Transvaal mining 
companies are overhead, especially between the various 
buildings; and in ecattered areas to the extent of some 
300 yards or 400 yards in length. The system that seems to 
suffer mostly is the three-wire (which may be explained by 
higher E.M.F. being employed across the outer conductors, 
tends more readily to short circuit), the fault arising there- 
from being the perforation of the insulation between the 
conductors in the flexible cords, which usually occur in series 
on both *' legs " simultaneous, sweeping away a dozen lamps 
or more with one lightning flash; and oftentimes, after 
repeated flashes, a system is so deranged by the destruction of 
fuses, &c. (especially when the neutral is provided with a fuse) 
that the whole of the lamps on one leg have been destroyed. 

With the two-wire system using from 100 volts to 120 volts 
LE trouble seems to be minimised to the loss of a few individual 
ights. 

For some time past I hive contented myself with the 
explanation that the pulsating which the lights were sub- 
jected to was due to the effect of mutual induction between 
the lightning flash and the overhead conductor, which 
takes the form of a very high potential oscillatory current, 
which disappears entirely with the lightning flash (I am 
of a firm opinion that overhead conductors with their 
continuations, machines, &c., under the varying conditions 
with which they operate, are not capable of maintaining any 
static charge whatsoever) ; the Е.М.Е. and current value of the 
charge so generated being governed by the distance therefrom 
and direction that the lightning flash takes with respect to 
the direction and length of the overhead conductor, the 


greatest inductive effect taking place when the lightning 
flash takes a direction near about parallel to the overhead 
conductors. 

The suggestion of the “coherer " theory being applied as 
an explanation is to my mind improbable for the following 
reasops :— Е 

1. That lamps which are situated in close proximity to the 
generating station, with consequently short lines, are not so 
affected. 

2. With very crooked overhead conductors, which pass 
from building to building, making a circuitous route, the 
pulsations are noticeable but usually do no damage. 

9. With very straight lines pulsations are very great and 
usually accompanied with some damage. 


If my memory serves me rightly, I have never known a 
low-tension armature used for lighting purposes to be burned 
out by lightning, whilst I have repeatedly seen punctures in 
the core insulation ot 100-110-volt machines which I have 
have had for re-winding, the reason for which I have 
accounted to lightning discharges, the E.M.F. of the machine 
being insufficient to cause & short circuit by reason of the 
working current following the lightning discharge. However, 
Ithink the bulk of the discharge finds its way through the 
insulation of the conductors. 

With transmission of power plants this phenomenon appears 
io me to take the same shape—in drum armatures almost 
without exception, two adjacent coils will be found to be 
burned out, short circuiting two diametrically opposite coils, 
oftentimes without injuring the core insulation. With ring 
armatures my experience has been the same, with the excep- 
tion that they seem to stand much longer. I think that is due 
to the fact that the insulation of the diametrically opposite 
coils is much more perfect, having to pierce the core insulation 
twice. 

I have frequently noticed with continuous-current trans. 
mission of power plants that when the machines at one end 
get damaged the other end invariably escapes; I attribute 
this to what I believe to be an important counter-effect which 
the “ flow or return current plays neutralising the induc- 
tive effect of the lightning flash in one conductor, and this 
accounts for the flow of the induced charge from one line to 
the other either by way of perforating the insulation between 
the coils of the armature diametrically opposite, or by discharg- 
ing through the arrester to earth at one station, and from earth 
to the other line at the other station arrester, and completing 
the circuit by a simultaneous condenser action between the 
two conductors. 

I will illustrate by describing some observations on the 
behaviour of a lightning storm on a 50-unit 500-volt con- 
tinuous-current transmission of power plant, the property 
of the New Goch Mines (Ltd.) of Johannesburg. 


The overhead lines are about 24 miles long, the first 2 miles 
being straight, subsequently turning through an angle of 
120deg. for the remaining 14 miles, and extends from the 
company’s mill engine hous; to their pumping station at 
Rosherville, the two stations being telephonically connected. 
At each station the machines are protected by double-po!e 
lightning arresters, each pole being separately earthed. 

The arresters are so constructed that any discharge can 
readily be seen, and its duration noted—in some instances I 
have observed discharges which continued for, I should say, 
between one and two seconds. Discharges were recorded from 
the + conductor at the generator end, and from the — con- 
ductor at the motor end simultaneously, and vice versa, some 
of the discharges being almost inaudible. Whilst these 
observations were being made the lightning storm was well 
overhead, and generator and motor kept running; when the 
current was switched off and switches kept out at both ends 
the discharges seemed equal from both wires and appeared at 
both ends alike. | 

Observations were made yith a high-tension polyphase 
plant belonging to the same company, and with this, dis- 
charges appeared from all wires at both ends simultaneously. 
— Yours, &c., 5. Р. BLACKMORE, 


Dirmingham, Sept. 10, 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


ei 


Aberavon —A committee has been appointed to make application 
for a provisional electric lighting order. 


Aberdeen.—The Corporation have adopted the report prepared 
by Mr. Bell in regard to the provision to be made for laying feeder 
and pilot cables from Dee Village to the different feeding points. 
Mr. Bell recommended the committee to anthorise the building of a 
concrete subway above the new sewer which was to be laid in Crown- 
street and Portland-street, thus obviating the road being opened 
more than once. The estimated cost of the subway is put at from 
£5,400 to £6,600, according to the design adopted. 

The Town Council have adopted the recommendation of the 
Electric Lighting committee to increase the salary of the city 
electrical engineer (Mr. J. A. Bell) from £300 to £350, increasing 
by annual increments of £50 to £500. 


Ashton —The local Ratepayers’ and Property Owners’ Association 
have resolved to oppose the A pe aud District Tramways Co.’s 
application for a light railway order unless they will undertake to 
construct the new line to the standard gauge, will efficiently light 
the route of the proposed railway electrically, or to pay to the 
township of Ashton a sum equivalent to sach lighting. 


Bermondsey (London).— The Vestry have approved the specifica- 
tions of Messrs, Kincaid, Waller, and Manville for the steam 
dynamos and boosting and balancing sets, and for feed pumps and 
pipe work for their electricity works, and it has been decided to 
udvertise for tenders. It is estimated that, with a battery of accumu- 
Jators, the plant will have a capacity equivalent to 8,000 8 c.p. lamps 
alight. The Vestry are advertising for a resident electrical engineer 
at a salary of £250 per annum. 


Bolton.—Mr. J. A. Day, the recently-appointed borough electrical 
engineer, will take up his duties on Monday next. ~ 


Bournemouth.—Application is about to be made for power to 
borrow £200,000 for the electric tramways to b2 constructed by the 
Corporation under their 1900 provisional or ler. 


Bradford.—The Tramways committee recommend the Corporation 
to promote a bill for powers to construct extensions of the electric 
tramways. 


Sanction to a further loan of £56 000 for electric lighting exten- 
sions has been received by the Corporation. 


Buckie. —A representative of the North British Electricity Supply 
Co. ів to wait upon the Burgh Commissioners to explain the 
company’s electric lighting proposals, 

Bury 8t. Edmunds.—The demand for electric current ia being 
maintained, and Ald. Lake, chairman of the Electric Lighting com- 
mittee, considers the prospects of the undertaking very satisfactory. 

The police station 1s to be wired for the electric light. 


Oannock.—Application is to be made for a provisional electric 
lighting order. 


Cardiff.—The tramways pass into the hands of the Corporation on 
Jan. 1, 1902, and the Council have already obtained powers to adopt 
electric traction and to make extensions of the existing lines. 
Mr. Arthur Ellis, the recently-appointed electric tramway engineer, 
has proinp? y set to work and presented a report, in which he states 
that the work of equipment should be proceeded with without delay, 
and that the whole of the equipment and plant should be com- 
pleted and ready for testing at least a month or six weeks before 
the system is opened for regular service. Considering the 
limited time to carry out the various works and the great 
difficulty in obtaining early deliveries of plant, &c, especially 
engines and generators and cars, Mr. Ellis has confined his report 
to the question of the type of plant to be adopted and to the aite. 
The Roath Brook site has, be says, two most essential points in its 
favour, viz, its clore proximity to a railway, and also to a brook. 
There was also ample room to make extensions, and there would be 
no difficulty in the distribution of power. He therefore advises the 
selection of the Roath Brook site for the power station. Asto plant, he 
therefore makes the following recommendations: The engines to be of 
the compound vertical condensing type, running at a speed not exceed- 
ing 100 reve. per min., and fitted with Corliss valve gear. The gene- 
rators to be of the compound typeand mounted direct to the shatts of 
tle engines between the high and low pressure cylinders Не recom- 
mends slw speed engines as a tramway load is constantly varying. 
In connection with the condensing plant Mr. Ellis recommends a 
cooling tower, for the following reasons: The Roath Brook is not 
of very great size, and is not of regular capacity throughout the year, 
although there is a good flow of water for nearly nine months in the 
year. In any case it would not be of sufficient capacity for the 
amount of plant which will be installed, nor of sufficient area to 
allow of the water being cooled after delivery from the condensers. 
By using a cooling tower the same water would be used over aud 


over again, and any losses from evaporation would be made up from 
the water from the brook. In addition to this, during the greater part 
of the year th» water from the brook could be used to feed the boilers. 
The boiler-house plant would consist of Lancashire boilers, 
economi:ers, superheatera, pumps, mechanical stokers, and coal 
conveying plant, the mechanical stokers and coal паза plant to be 
driven electrically. In conclusion, Mr. Ellis states that what he 
has seen of Cardiff a very quick service would be necessary, and 
by making provision for this the receipts per car per day would be 
much greater than with a slow service. The committee have adopted 
the report, and Mr. Ellis has been instructed to prepare specifications 
for machinery, &c. 1 

Orieff.— A provisional electric lighting order is to be obtained by 
the Council. 

Devonport.—The Corporation will construct the tramways 
authorised by the provisional order of 1899 and the act of 1900, 
provided satisfactory arrangements can be come to with the Devon- 

rt and District Tramways Co. as to working, and the town clerk 
has been instructed to apply to the Board of Trade for an extension 
of 12 months of the time within which the tramway may be com- 
menced and completed. 

Douglas (Isle of Man).—In reply to a query as to the position of 
the electric-lighting question in this town, the chairman of the 
Electric Light committee (Ald. W. Goldsmith) explains that the 
committee has been waiting in expectation of the electric tramway 
undertaking being offered for sale by the liquidator. He promised 
that the committee would have an early meeting and submit 
a report. 

Electric Railways and Tramways in Germany. —In 1891 only 
three towns ia the German empire ssed electric traction. ln 
1895 the number had increased to 33, in 1896 to 46. in 1897 to 62, 
in 1898 to 77, and in 1899 to 93. The length of tramways working 
at January, 1900, was 2,236 kilometres, and 837 kilometres were in 
course of construction. 


Eafield.— The Council has resolved to apply for a provisional 
electric lighting order. 

Farnworth (Боо foundation stone of the electricity 
venerating station was laid by the chairman of the Electricity com- 
mittee, Mr. W. B. Richardson, J.P., last week. The total cost of the 
electric lighting aud tramway scheme is estimated at about £23,090, 
and Mr. Richardson said the Council hai powers to construct about 
6 miles of tramways in the district, and authority to lay tramways 
in other districts. An ement had alrealy been made with the 
Kearsley Council. The plant would be capable of generating current 
for the equivalent of 6,000 16 c.p. lamps, aud a number of arc lam 
for public lighting, in addition to the needs of the electric 
tram ways. 

Folkestone. -The Council are recommended to obtain powers to 
construct electric tramways involving an expenditure of about 
£95,000. 

G.P.O. Telegraph Staff.— It is stated that important changes are 
about to be made in the internal arrangements of the Telegraph 
department of the General Post Office. Someof theleading newspapers 
have hitherto been allowed to monopolise the services of the most 
skilled of the Pustal Telegraph Department operators, and no sooner 
does a male operator make himself_thoroughly competent than he 
seeks and obtaios a position on the private wire staff. 
Postmaster-General has now, it is , decided that in future 
newspaper proprietors must provide their own telegraphists. 


Huddersfield.— Application has been made to the Board of Trade 
to borrow £38,305 for converting two additional tramway routes to 
electric traction. 


Ince (Lancs.).—The Council has decided to apply for an electric 
lighting provisional order. The South Lancashire Electric Supply 
Со, have also given notice of intention to apply. 


Ipswich —The Council have notified the Ipswich Tramway Co 
of intention to exercise their powers of purchase under the Tran- 
ways Act, 1870. 

Italy.—Extensive public works improvements are in hand at 
Bari, and it is anticipated that the gas lighting of the public 
thoroughfares will shortly be superseded by the electric light. 

At Salerno Messrs, Sprecher & Co., mill owners, have put down 
an extensive electric generating plant, which supplies current forthe 
pus lighting of Carva and Vietri. A concession is being sought 

y а local firm of engineers for a scheme to divert the course of the 
river Tusciano for the generation of electric energy to provide 
current for an electric tramway from Salerno, through ао extensive 
йш to Torre dell’ Annunziata 20,000 £10 shares are to be 
issued. 

Kilmarnock.—Mr. F. B. Lea, the local representative of the 
British Electric Traction Co., attended at the meeting of the Council 
last week to explain the compauy's proposals to construct electric 
tramways between Beansburn and Riccarton, with a spur line from 
the Cross to Hurlford. 
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Lake District Electric Tramway Scheme.—The scheme of the 
British Electric Traction Co. to construct a light (electric) railwa 
between Bowness and Ámb'!eside has been withdrawn, to be reviv 
in a modified form later. 


Light Railways.—The Ormskirk and Southport Light Railway 
order has been submitted to the Board of Trade, and objections 
must be sent to the secretary, Railway Department, Board of Trade, 
London, by Oct. 11. 

The promoters of the Louzhborou zh Light Railway scheme 
(Loughborough and District Electric Traction Syndicate) have come 
to terms with the Council as to the amount to be contributed for 
streets improvements, and the order will now be issu2d by the Light 
Railway Commissioners. 


Liverpool-street—Romford Electric Railway.— A rumour 
having been published that the Great Eastern Railway Co. have 
under consideration the construction of an electric line from Liver- 
pool-street to Romford (to be submitted for parliamentary consent 
next session), Mr. J. F. S. Gooday, the general manager, has stated 
publicly that the company have no such undertaking in hand. 


Lowestoft.— A bill for powers to construct a system of electric 
tramways is to be promoted by the Council. Application has been 
made to the Local Government Board for sanction to borrow £20,000 
for electric lighting extensions. 


Malta.—The revenue from the electric lighting department of 
the Malta Government for 1899 was £12,860, compared with £11,236 
in 1898, an increase of £1,624. The revenue for 1897 (the first year 
of working) was £9,123. 


** Men of Note in Commerce and Finance.”—This is the title 
of a new biographical business directory edited by Mr. H. A. Bassett 
and published by Effingham Wilson, 11, Royal Exchange, London. 
Mr. Bassett has gathered together a mass of somewhat scrappy informa- 
tion regarding a large number of men Py sie in * city " operations, 
Too many of the entries savour of the * Directory of Directors" and 
with regard to others, without unduly extending the size of the book 
some additional interesting particulars should uudoubtedly have 
been furnished, more particularly as this is obtainable from other 
published works. Mr. Bassett has, so far as we have had time to 
check the entries, done his work very well, and those interested in 
the commercial men with whom they are in daily contact will find 
these brief sketches an inducement to seek elsewhere for more 
extended particulars It is the fault of books of this kind that they 
an be very incomplete, and “ Men of Note” is no exception to this 
rule. 

Moss Side.—The Council have applied to the Local G>vernm:2nt 
Board for sanction to borrow £10,870 for refuse destructor work. 


Municipal Trading.—The evidence given before the Joint Select 
Committee of the Houses of Lords апі Commons on Manicipal 
Trading has just been issued in Blue Book form. As already 
announced, ће Committee recommends that it shou'd be re-appointed 
next session. 


Nottingham.—The Corporation are converting the local tram- 
ways to electric traction on the overhead trolley system, and the 
Nottingham Guardian of the 15th contained a plan of the existin 
tramway routes and of the proposed extensions. The work wil 
entail an estimated capital expenditure of £585,500, and the total 
length will be about 40 miles. Contracts have already been let, that 
for the cars haviog been placed with Messrs. Dick, Kerr & Co., the 
poles are being supplied by Messrs. John Spencer, of Wednesbury, 
the rails by Messr& Bolckow, Vaughan & Co., and the points and 
crossings by Messrs. Askham Bros. and Wilson. | 


Plymouth.—4A breakdown occurred at Plymouth electricity works 
last week, and as the somewhat circumstantial account of the accident 
in the local Press might lead to the assumption that the interruption 
was serious, the following particulars may be of interest : At about 
3:15 p.m. on the 1]th inst., the commutator on the dynamo side of 
the tramways negative booster flew into pieces This was caused 
by the breaking of the gun-metal ring holding the commu- 
tator. The results were rather startling. A number of pieces went 
through the roof, smashing a lot of glass, while other pieces flew 
about the room in all directions. The brush was wrecked, the 
pedestal of the machine cracked right across, and the magnet and 
armature windings were considerably damaged. The conducting 
cables were also injured. The current was, of course, interrupted, 
and it took a little time to get it on again. Luckily nobody was 
hurt, although there were several narrow escapes. The machine was 
4kw. capacity, and ran at about 1,400 revs. per min. 


Presentation.— Mr. F. Kershaw, who has severed his connection 
with the Bradford Corporation electricity works in order to become 
chief assistant to Mr. A. H. Gibbings, was last week presented with 
a case of cutlery by the chief officials and staff at Bradford. 


Rubber in Rhodesia.—According to a report recently presented 
to the British South Africa Co. by Mr. Lyttleton Gell, there are 
extensive tracts of natural rubber forests in north-west and south- 


east Rhodesia, the rubber product being of a high commercial value. 
In Southern Rhodesia indigenous rubber is reported in abund- 
ance in the Sabi Valley and along the Zimbest. Unfortunately 
the native methods of extraction here as elsewhere in Africa are very 
destructive to the trees, and the present methods of preparation of 
the rubber for market are very faulty, aud reduce the market value 
of South African rubber considerably. 


St. Helens.—The North-road aud St. Helens Junction electric 
tramway routes are ready for Board of Trade inspection. 


Salford Royal Technical Institute.—The calendar for the fifth 
session (1900-1) of this Institute is issued, and is а copiously illus- 
trated .and well-arranged publication. Information regarding the 
course of study in the day and evening classes available for students 
is given, the illustrations conveying an excellent idea of the efforts 
made to provide the necessary plant and apparatu: for efficient 
instruction in the various branches of theoretical and practical work, 
m and mechanical engineering, physics, &c., are well to the 
ront. 

Shoreditch (London) —The Lighting committee have been 
authorised to purchase 25 10-ampere and 25 25-ampere meters at a 
cost of £5 each. 


Skegness.—The consulting engineer (Mr. W. C. C. Hawtayne) 
recommends the Council to apply for a provisional order, and a 
special meeting will be held to consider the matter. The North 
3 Electric Supply Co. has intimated an intention to apply for 
an order. 


Southampton. — The consulting engineers (Messrs. Kincaid, 
Waller and Manville) have been instructed to prepare specifications 
for the construction of two additional electric tramway routes, The 
estimated cost of construstion, exclusive of cara, distributor maius 
and feedera, is put at £19,180. 


South London Tramways.—The London County Council 
recently proposed to applv for шаша powers to construct a 
tramway from Camberwell-green to Forest-hill provided the Camber- 
well and Lambeth Vestries and the Lewisham Board of Works 
agreed to contribute one-third of the cost (estimated at £155,450) of 
the necessary street widenings The Lambeth Vestry have declined 
to entertain the offer. | 

The London County Council propose to seek powers to construct 
an electric tramway along the new street between Bermondsey New- 
road and Tooley-street, and have informed the Bermondsey Vestry 
that the making-up and paving of the carriageway of the new street 
will shortly be put in hand. Ia order to avoid breaking up the 
concrete of the carriageway for the purpose of laying the tramways, 
the Council propose that the construction of the electric conduits, 
drains, pits for road boxes and grooves for the rails be proceeded 
with at once in anticipation of powers vue oe by Parliament, 
leaving the slot rails and tram rails to be laid when parliamentary 
sanction has been obtained. The paving between the rails is to be 

anite setts, “ because, if the slot rails for the conduit аге to be put 

own at a later date, wood paving will not be suitable.” Bermondsey 
Vestry having approved the double track will ask the Council to take 
current from the Vestry’s generating station, and reserve to them- 
selves the right of action in regard to the system of traction until 
the Council’s application comes before Parliament. 


Stalybridge and Hyde Electrical Schome.—It has been decided 
by the Stalybridge, Hyde, Mossley and Dukinfield Electric Traction 
and Lighting Joint committee to promote a bill for powers to con- 
struct a system of electric tramways in the towns named and to 
supply current for lighting. ‘The consulting engineer for the scheme 
is Mr. A. Н. Gibbings. 


Teddington.—A provisional electric lighting order is to b» applied 
for by the Council. 


Torquay.—An electric tramway scheme, prepared by Mr. J. 
Taylor and estimated to cost about £50,000, is at present under the 
consideration of a sub-committee of the Electric Lighting committee. 


Wednesbury.—The Council have formally notified the South 
Staffordshire Tramways Co. of their desire to purchase so much of 
the company’s undertaking as lies within the borough of Wednesbury. 


Workhouse and Asylum Lighting.—The Ormskirk Guardians 
have appointed a sub committee to report upon the question of 
ar eee electric lighting. 

The Local Government Board having intimated to the managers of 
the Poplar and Stepney Sick Asylum that they could not give consent 
to a loan for the electric lighting of the institution until an estimate 
of the cost of the work had first been obtained, this estimate has 
now been furnished. 

The Brighton Corporation have referred a report of the resident 
electrical engineer (Mr. Christie) as to the electric lighting of the 
workhouse to a committee., At present there are about 1,000 gas jets 
in use. The capital cost of the whole installation, consisting of 1,000 
aa wired, two 10 н.р. motors, and all accessories, is put at about 

1,500, 
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NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained. of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— 


t THE ART oF ELECTROLYTIO SEPARATION or MEgTALS."—4A second issue 
of Dr. Gore's book is now ready, price 103. 6d., post free. The author 
t-eats fully both the theoretical principles of the art of electrolytic se oara- 
tion of metals and the practical rules and details of technical application 
on à commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


'""ELEOTBOMAOGNETIO THEORY."—By Oliver Heaviside. Vol I., 12s. 6d. 
Vol. II., 12s. 6d. | 

DRUM ARMATURES AND ComMUTATORS,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Prospectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

* ELECTRICAL ENGINRERING FORMUL2,” а pocket book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. 
New Edition теу read y. 


* BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. - A valuable 
compilation. Being an attempt to classify the data relating to X-R wy 
work. This work contains a quantity of general as well as special informa- 
tion bearing upon the whole subject of electrical discharge research. 
Edited by C. E. S. Phillips Price 5s., post free. 

„THE MANUFACTURE OF ELECTRIO Licnr CARBONS.” — А Practi ul 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s 6d.; post free, 18. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with a description and 
estimate of ccst of the plant requi 


‘(LOCALISATION OF FAULTS IN Execrrio Licht Marns.”—By Е. C. 
Raphael. Price 5e., post free. The book deals with the important subject 
of localising faults in electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


t WIRELESS TELEGRAPHY : SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIO Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. О. J. Lodge, with a large number of illustrations, bringing 
this latest application of electrical science quite up to date. New an 
Enlarged Edition, 5a. nett. Now ready. 


“THe CENTENARY OF THE ELEOTRIO Current, 1799-1899."—By Dr. J. 

A. Fleming. Price, paper oovers, 1s. net, post free 1s. 3d.; strong cloth, 
s. 6d., post free. 

t Tua MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.'"— 
by Francis Jehl. 10s. 6d., post free. This is a practical handbook. giving 
a complets description of the art of makiag carbons for electrio lighting, 
electrodes, &c., with particula:s of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &o. 
of erecting and working carbon works, and plans of a model factory. 


„% MoTIVE POWER AND GEARING FOR ELECTRICAL MAOCHINERY.”—By 
E. Tremlett Carter, C.E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electrio lighting aud power 
stations. The various forms of ага the power station and for electrico 
motors are also dealt with ; and the book contains, in addition, numerous 
сое giving exact data of the equipment and working of electric power 
stations. 

* ELECTRICO LAMPS AND ELECTRIO LIGHTING,” by Prof. J. A. Fleming, 
M.A., D. Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, to. New and Cheaper Edition, ôs., post free. 


“Тнк STUDENTS’ GUIDE TO SUBMARINE CABLE TEsTING."—A new 
edition of this book, by Messrs. H. K. C. Fisher and J. C. H. Darby, is 
now ready, price 6s. net; abroad, бз. 3d. This work is intended to serve as 
& guide to operators already in the telegraph service, and to those who 
desire to enter that service. The great cable companies now insist that 
their operators and probationers shall pass certain examinations in elec- 
trical subjects. The book is very fully illustrated. 

„THE INCANDESCENT LAMP AND ITs MANUFACTURE."—By Gilbert S. 
Ram. Price 7s. 6d., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 

‘“ MAGNETIO INDUCTION IN IRON AND OTHER MerTAts.”—By Prof. J. А. 
Ewing. Price 10s. 6d. net. New Edition (Third) now ready. 

„ENR Motive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has h 
much experience. Price 10s. 6d., post free; abroad, 11s. 

* ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 

emy 8vo, fully illustrated. 103. 6d., post free. 


‘ SUBMARINE CABLE-LAYING AND REPAIRING. —By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 

“THE ALTERNATE CURRENT TRANSFORMER.”—By Prof. J. A. Fleming, 
M.A., D.Sc., F.R.S. Vol. I.—New Edition. Price 12s. 6d., j ost free, 
Vol. 1L, price 12s, d., post free, із also ready. 

tt ARMATURE WINDING OF ELECTRIC МАСНІХЕЗ.”—Ву Н. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 

amo design. Large 4to, 370 pages, 140 full-page 
-page tables, 30s. post free. 


working treatise on d 
illustrations and 65 f 


t TEMPERATURE COEFFICIENTS OF ‘ConnucTivity’ СОРРЕВ.” Compiled by 
Messrs. Clark, Forde and Taylor, consulting engineers. Strongly bound 
in cloth, 28. 6d. net. Also a Sheet Table of Log. Reciprocals of Coefficients 
for Copper Resistances at different temperatures from 32°F. to 819 F. 
Printed on strong cardboard, 6d. net. . 


„ LABORATORY NoTRS AND Fonus.“— We have ready a set of 40 
Elementary and Advanced Exercises for use with Electrical Engi- 
neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstratora, and Students, 
Tbe object of the series is the saving of the time of the Teacher 
and bis Assistants, and to serve as a record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5з. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price.12s. net ; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW REÉADY.—The cheaper edition of Dr. J. A. Fleminga “ Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnics and other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical inatitutes. These new 1 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paver, and with less зра :е for tabulated records, are issued at half 
the price of the original se}. 


“THe POTENTIOMETER AND ITS ADJUNCTS": A Universal System of 
Electrical Measurement. —Ву W. C. Fisher, Fully illustrated. Price ба, 
post free. 

“THe ELECTRICIAN" READING Case.—To hold four numbers of the 
journal. Strongly bound, 1s. net; post free, 1s. 4d. 


©“ ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition. Price &, 
post tree. 


“THe STEAM ENGINE INDICATOR AND INDICATOR DrAGRAMS,"— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator di 


"Tug ELECTRICIAN ” Priwers.—In Two Volumes Vol. I., Theory 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free; cloth, 
2s. 9d. Single Primera, 3d. each, post free. 


IN THE PRESS. 


“Tur ELkcTRIC Arc.”—By Mrs. Ayrton. 
„ BATTERIES, THEIR DESIGN AND MANUFACTURE. ”—By F. J 
e. 
‘““PrimaRY Batteries: THEIR CoNsTRUCTION AND Usx.”—By W. R 
Cooper. 
* PRACTICAL TRLEPHONY.”—By Dane Sinclair and F. C Raphael. 


“Tue Evecrrician’ WrreMan's Pocket-Boox.”—Edited by Е. C. 
Raphael Nearly ready. 


TRADE NOTES AND NOTICES, 


(Notices for insertion under the above heading must reach the Office no 
later than first post Thursday morning. New Catalogues, Price Liss 
and similar matter should be sent early in the week. ] 


TENDERS INVITED. 


Ilford District Council invite tenders for direct-current meters and 
cutouts, Specification may be obtained from the clerk (Mr. John 
W. Benton), Council Offices, Cranbrook-road, Ilford, and specifica- 
tion can also be seen at (but not obtained from) the offices of the 
consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-street-place, 
London, Е.С. Tenders to Mr. Benton by noon of Oct. 8. Au 
advertisement contains further particulara. 


Grimsby Corporation require tenders for wiring the Free Library. 
Specifications from the borough electrical engineer (Mr. W. A. 
Vignoles), with whom tenders must be lodged by Oct. 6. See 
advertisement. 


Manchester Tramways committee invite tenders for cast-iron bases 
for tramway poles, Au advertisement giving further particulars an 
specifications, &:., can b» obtained from the general manager 
(Mr. J. M McElroy), Tram ways Department. Towa Hall, Manchester. 
Tenders to chairman of committee by Oct. 1. 


Hoylake and West Kirhy District. Conncil invita tendera for the 
* free wiring" of premises in the district. An advertisement con- 
tains further particulara, anl tenders must be sent to the clerk 
(Mr. Roderick Williams), District Council Offices, Hoylake, by О 4. 


Birkenhead Corporation invite tenders for the supply, delivery, and 
erection of feeder mains, &. Ап advertisement gives further parti- 
culara and specifications, &., may be obtained from the borough 
electrical engineer (Mc. Wm. Bates), Bantinck-street, Birkenhead. 
Tenders to town clerk (Mr. Alfred Gill), Town Hall, Birkenhead, by 
4 p.m. of Oct. 2. 

Aberdeen Town Council invite offers for the manufacture and 
supply of 25 electrical tramcars, and equipments for six horse cars 
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about to be converted. Tenders must be in before 12 noon of Oct. 17. 
An advertisement elsewhere gives further particulars. Mr. J. Alex. 
Bell, Cotton-street, Aberdeen, is city electrical engineer. 

Aberdeen Electric Lighting committee invite tenders for two 
200kw. and one 420kw. direct-coupled continuous-current generators 
and one 120kw. balancing set. Willans engines in both cases. 
Tenders to city electrical engineer by Sept. 29. 


The directors of the Lancashire and Yorkshire Railway invite 
tenders for supply of stores during the 12 months ending Oct. 31, 
1901. Among the articles required are brake blocks, copper, india- 
rubber, iron castings, ironmongery, sundry tools, &c. Some informa- 
tion is given in an advertisement, and all further particulars and 
forms of tender may be obtained at the stores department, Osborne- 
street, Manchester. Tenders, addreseed to the directors, must 
be lodged with the secretary (Mr. R. C. Irwin), Hunt’s Bank, 
Manchester, by 10 a.m. of Monday, Oct. 8. 

Wigan Corporation invite tenders for material for the equipment 
of their electric tramways, particulars of which are set out in an 
advertisement. Tenders must be sent to the borough electrical 
and tramway engineer (Mr. H. Collings Bishop) by 27th inst. 


Pradford Corporation require tenders for an engine and dynamo, 
switchboard apparatus, &c., for their destructor works. Specifica- 
tion may be obtained from the city electrical engineer (Mr. R. A. 
Chattock), Town Hall, Bradford. Further particulars are given in 
an advertisement, "Tenders to town clerk (Mr. Frederick Stevens) 
before Oct. 9. 

Eray Urban District Council will on Oct. 4 receive and consider 
tenders for the supplies required at their electric light works for 
12 months, including cables, house wires, switches, holders, incan- 
descent lamps, &c., &c. Specification, &c., can be obtained of Mr. P. 
MacDonnell, clerk to the Council, Town Hall, Bray, Ireland, to 
whom tendera must be delivered before 10 a.m. of Oct. 4. 


Walthamstow District Council invite tenders for electric lighting 
plant and apparatus, including gas plant, gas engines, dynamos, 
switchboard, boosters, balancer and measuring instruments, Tenders 
to vestry clerk by 5 p.m. Sept. 25. 


Devonport Corporation invite tendera for two vertical engines, two 
300kw. generators, balancer, battery, booster and motor, switchboard 
for lighting and traction, storage battery, and a 10-ton travelling 
crane, Tenders to town clerk by 5 p.m. 26th inst. 


Sheffield Corporation invite tenders for: (a) Two 600kw. two-phase 
steam alternators and exciters, and (b) alteration of present eingle- 
phase plant to two-phase. Tenders to chief engineer aud manager 
of electric supply department (Mr. S. E. Fedden) by Oct. 6. 


Dublin Electric Lighting committee invite tenders for electricity 
supply mains and accessories. Tenders to town clerk by 4 pm. 

t. 4. 

Dublin Corporation invite tenders for power machinery at 
Ringsend, including pumping engines and pumps, boilers, electric 
motors and pumps. Tenders to town clerk by noon Oct. 3. 

Eastbourne Corporation invite tenders for water-tube boilers, with 
fittings, feed pumps, &c. ; 400kw. steam alternator, with exciter 
(vertical enclosed high-speed engine); and main switchboard and 
connections. Tenders to town clerk by noon Oct. 4. 

Long Eaton Council require tenders for establishing telephonic 
communication between their waterworks pumping station, Stanton- 
by-Bridge, near Derby, and the service reservoirat Castle Donington. 
Tenders to surveyor by Oct. 1. 

St. John, Hampstead (London) Vestry, invite tenders for eight 
dry-back marine boilers, steam and water pipes, feed pumps, &c. 
Tenders to vestry clerk, by 4 p.m. Sept. 27. 


Salford Electric Jight committee invite tenders for seven iron 
transformer chambers, Tenders to chairman of committee by 
10 a.m. 24th inst. 


Brighton Corporation invite tenders for 25 electric motor-car 
bodies, trucks, and electric-motor equipments, and also for steel 
girder tram way rails, fishplates, and joints. Tendera by Oct. 1. 


Hull Electric Lighting committee invite tenders for steam and 
water pipes, feed-pumps, &c. Tenders (addressed chairman of com- 
mittee) to town clerk's office by noon Sept. 27. 

Medomsley (Durham) Parish Council invite tendera for the electric 
lighting of the road leading from Black Hall Mill to Medomslev. 
Particulars from the clerk (Mr. M. T. Milburn). 


Tenders are invited for an overhead travelling crane and an 
economiser for the Dundee electric lighting station. ‘fenders to clerk 
to Gas Commissioners by noon, 26th inst. 

Tunbridge Wells Council invite tenders for the erection of a 
chimney shaft at the electricity works. Tenders to town clerk 
by 24th inst. 

Hackney (London) Vestry invite tenders for the constructional 
ironwork for their electricity and refuse destructor works. Tenders to 
vestry clerk by Oct. 3. 


Hackney (London) Electric Lighting committee invite tenders for 
electricity supply mains. Tenders to vestry clerk by 5 p,m. Oct. 3. 


Nottingham Corporation require tenders for the erection of a new 
power station. Tendera to city engineer by 21st inst. 

Middleton Council invite tenders for erection of electricity station 
buildings. Tenders to town clerk by Oct. 11. 

Fulham (London) Vestrv invite tenders for coal handling plant at 
their electricity works. Tenders to clerk by 6 p.m. 25th inst. 


Tenders are invited for wiring the Suffolk County Asylum, Melton. 
Tenders to Mr. A. T. Cobbold, County Hall, Ipswich, by Oct. 5. 


Varna (Bulgaria) Municipal Council invite tenders for the electric 
lighting concession for 40 years, Tenders by Oct. 15. 

Fuentecvejura (Cordova, Spain) municipal authorities invite 
tenders until Oct. 9 for the electric lighting concession for 20 years. 
Tenders to el Secretario del Ayuntamiento». 


TENDERS RECEIVED AND ACCEPTED. 


As stated in our issue of the 7th inst., the Salford Corporation 
have placed an order with Messrs. W. T. Glover & Co. for the 
supply and laying electric lightiog cables, tramway feeders, and 
street-lighting ‘accessories for £159,684. 12:. 8d. The adoption of 
report of the committee recommending the acceptance of the tender 
was moved by Ald. Shaw, who said Messrs. Glover's tender was the 
lowest which conformed to the apecification, and the cables would be 
subjected to the test mentioned in the specification before they were 
taken over. Councillor Higson said there was one tender lower 
than Messrs. Glover's, but the reason it was not accepted was because 
it was proposed to substitute tar in place of a bituminous compound, 
The British Insulated Wire Co. were £650 lower, but their tender 
did not conform to the specifications, He congratulated the Council 
and Messrs. Glover that they had a firm within the boundaries of 
their borough capable of undertaking the work. The mayor said hc 
was pleased there were local firms capable of carrying out the 
Corporation contracts. Local firms like Mather and Platt, Gallowaya, 
and some others could do their work, and it was pleasant to think 
that they were practically employing their own people The 
resolution was carried. 


Poplar and Stepney (London) Sick Asylum District Managers 
bave received the tollowing tenders for the installation of telephonic 
communication at the asylum :— 

G. Weston & Co. (accepted) ... £135 | London & Prov. Telephone Co. £176 


Private Wire & Tel. Insti]. Co. 191 Barlow Bros. & co. 175 
F. Emerson & Sons. . 188 V. G. Middleton. .. 165 
Palatine Telephone Co 185 G. W. Lummis-Paterson & Co. 163 
Strode & Со. ..................... 183 | Julius Sax & Со. ............... 160 
Consol, Telephone C. & M. Co. 182 | Cox-Walkers ..................... 158 


Messre. Weston & Co. subsequently asked permission to withdraw 
their tender on the ground that a mistake had been made in their 
estimatea A decision on this point will be given at the next 
meeting of the managers. i | 


Aberdeen Town Council have accepted the following tenders for 
the supplying of tramway rails, fishplates, tie-bars, and bolts 
and nuts :— 

Bayliss, Jones and Bayliss (20 tons bolts and nuts) £16 10 0 per ton. 


А. and J. Main & Co. (35 tons steel tie-bars) . . 12 7 6 do. 
P. and W. Maclellan (fishplates) .. ..... : 813 9 do 
Ditto (straight rails) . 7 15 9 do. 
Ditto (curve  4до,).................. 715 9 do. 
The 1 tenders were received by the Southampton Guardians 
for supplying the generating plant and wiring the new workhou:e 
infirmary : — 
Lankester & Son , Nat. Elec. Wiring Co. 4,890 0 0 
(accepted) £3,499 10 0 F. Troy & Co 4,825 0 0 
Maple & Co 5,494 5 6 Lea and Warren 4,500 0 0 
Gifkins & Co. ......... 5,465 0 0 Cox Walkers. 4.254 0 0 
T. F. White 5,406 2 6 Shalders and Davis... 4,100 0 0 
H. M. Ashton 4,998 0 0 Drake and Gorham... 4,058 0 0 
Crompton & Со, ...... 4,9950 0 0 Foote and Milne ...... 4056 0 0 
Nuneaton and Chilvers Coton Council have accepted the followi g 
tenders :— 
Babcock and Wilcox (boilers a /ꝛ„ „ ꝛ . . £1,060 
Edmund Charrington (switchboard) .......................... . $01 
Clarke, Chapman & Co. (new armature), ............. ЖҮ 66 
Nuneatcn Engineering Co. (crane) .............................. 120 


As stated in our last issue, the tender for accumulators has been 
given to the Hart Accumulator Co. 


Bradford Tramways committee recommend the acceptance of the 
tender of MM. V. Demerbe & Cie. for the supply and laying on the 
Demerbe system the rails for the Farsley, Thackley, Idle, Clayton, 
Quensbury and Manchester.road tramway routes. The rails are, 
however, to be rolled in England. 


Glasgow Corporation have accepted the tender of Messrs. Chamber- 
lain and Hookham for the supply of 150 2-ampere electricity meters 
at £3. 10s. each, and that of the Callender Co. for the supply 
of half-mile of 0:5 sq. in., and half-mile of 0:25 sq. in. lead-sheathed 
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cable, and 5 miles of telephone wire, and 1 mile of 0°15 sq. in. 
triple concentric cable, at £335, £176, £275, and £651 per mile 
respectively. 

A contract for the supply of the storage bat'ery required by the 
committee of management of the Kensington and Knightsbridge 
and Notting Hill Electric Lighting Companies in connection with 
their Wood-lane works has been secured by the Hart Accumulator Co. 

Messrs. Lowdon Bros. & Co. have obtained the contract for the 
overhead “ршен of about 10 miles of light (electric) railway at 
Southend-on-Sea. The line is to be opened in April. 

Heywood Ccuncil last week acceptel a tender for the supply and 
erection of electricity generating plant at £8,389. 

Birkenhead Corporation have accepted the tender of Mr. J. Merritt 
for the erection of an electric tramway car shed at £10,183. 


APPOINTMENTS VACANT AND PILLED. 


Royton District Council are considering the advisability of applying 
for provisional orders for electric lighting and traction, and invite 
applications from engineers for preparing plans, &. Ап advertise- 
ment gives some particulars, and all further information may be 
obtained from the clerk (Mr. Thomas Bleasdale), Town Hall, Royston, 
near Oldham. | 


Bermondsey (London) Ve stry require a resident electrical engineer. 
Further particulars are given in an advertisement, and applications 
must be sent to the clerk (Mr. Frederick Royal), Town Hall, Ber- 
mondsey, London, S.E., by noon Oct. 3. 

Fleetwood District Electric Light and Power Syndicate require a 
shift engineer. Applications to Mr. Oswin Hansom, resident 
engineer, Electricity Works, Fleetwood, Lancs. See advertisement. 

A shift engineer is required for the Rithmines (Co. Dublin) 
electricity works. Applications to resident engineer (Mr. G. F. 
Pilditch), by 24 inst. 

Birmingham Small Arms Co. require an assistant electrician. See 
advertisement. ME des e e 

A traveller is required by a firm of electric wire and cable manu- 
facturers for the Midlands and South of Yorkshire. See advertise- 
ment. Ronan 


A lecturer and demonstrator in physics is required for University 
College, Nottingham. Applications by 25th inst. to secretary. See 
advertisement, 

The Council of Hartley College (Southampton) invite applications 
for the appointment of assistant lecturer in engineering. Applica- 
tions to clerk (Mr. D. Kiddle) by Oct. 3. See advertisement. 

A science master is required for the Kilmarnock Academy. Appli- 
cations to clerk by Oct. 1. | 

A junior demonstrator in physics is required for Owens Colleze, 
Manchester. Applications to the Registrar by 24th inst. 


Mr. Н. W. Angus, chief assistant at Bolton, has been appointed 
borough electrical engineer by the Eccles Town Council. 


Mr. A. J. Oridge, of Brighton, has been appointed meter superin- 
tendent of the Sheffield electric lighting department. 


The British Thomson-Houston Co. have appointed Mr. T. W. 
Sheffield district manager of their branch depót recently opened at 
Trevelyan Buildings, Corporation-street, Manchester. 


BUSINESS NOTICES. 


Messrs, Doherty and Donat, engineers and contractors, 40, South 
King-street, Manchester, are the sole licensees for Great Britain for 
© Zschocke's" patent water cooling towers, and we are informed that 
already cooling plants representing over 600,000 r.H.P. (including 
35 electric lighting and power stations) are in successful operation all 
over the world. 


ВАМКЕВОРТОТЕВ, LIQUIDATIONS, &c. 


A meeting of the Woodlands Electric Co. (Ltd.), will be held at 
10, Berey’s-buildings, Church-street, Liverpool, on Oct. 15, to receive 
an account of the winding-up. Mr. F. J. Armstrong is liquidator. 

In the bankruptcy of E. B. Pym, electrical engineer, 29, Bramham- 
gardens, London, S. W., lately trading at Bar-chambers, Scarborough, 
the trustee; Mr. A. Н. Wildy, has been released. 


Iu the bankruptcy of E M. Winter, electrical engineer, Amberley 
Hou e, Norfolk-street, London, W.C., the trustee, Mr. A. H. Wildy, 
has been released. 


Claims against A. G. Inrig, electrical engineer (trading as the 
Globe Electrical Co.), 46, White Post-lane, Victoria Park, London, E., 
must be іп by Oct. 2. Mr. E. H. Hawkins, 3, Barbican, E.C., is 
trustee. 

A first and final dividend of 28. 13d. will be payable on 26th inst., 
at the O.R.’s, 31, Manor-row, Bradford, in the bankruptcy of 
Herbert Sewell, electrician, &c., Clifton-place, and 63, Birkland's- 
road, Shipley. 


Engineering Works for Sale.—Our advertisement columns 
contain particulars of engineering works in the city of Dublin which 
are offered for sale by tender as a going concern owing to the death 
of the late proprietor. The works are centrally situated and have a 
suitable set of offices, pattern shop, machine shop and foundry, and 
smith's shop, together with a number of tools which are all of 
modern type, many of them being new. Tenders are to be addressed 
to Mr. A. Basil Wilson, M. I. C. E., Maryville, Malone, Belfast, from 
whom further particulars can be obtained. 


Plant for Sale.—Mr. Gabriel Moon notifies in an advertisement 
that he will sell by auction on Tuesday, 25th inet., the whole of the 
Earlestown public electric lighting and generating plant, together 
with the stock-in-trade of an electrical engineer and contractor. 
Sale commences at 11 a m. Catalogues from the trustee (Mr. George 
F. Clarke), Cross-lane, Earlestown, and Hardshaw-street, St. Helens, 
or from the auctioneer, Earlestown, Newton-le- Willows. 


Johnson and Phillips’ Cables.—Johnson and Phillips Electric 
Cable Works announce that, in consequence of a slight fall in the 
market price of raw materials an additional 5 per cent. on the trade 
discounts previously allowed off vulcanised rubber cables listed in 
the firm's February, 1900, catalogue can now be allowed. A well 
got-up new list (No. 10, September, 1900) of Johnson and Phillips’ 
cables is now available. The additional cable factory for the manu- 
facture of lead-covered and armoured cables for town lighting is now 
completed and in working order, and a contract for the Manchester 
Corporation is being executed, 


I Б.С. High-Voltage Wall Plug.—The change from low-voltage 
to high-voltage supply has required that special attention should be 
given to accessories suitable for the increased voltage, and for a new 
wall plug manufactured by the International Electric Co., 55, 
Redcross-street, Barbican, London, E.C. It is claimed that, as far 
as iusulation is concerned, it will answer the most stringent require- 


The New LE.C. High-Voltage Wall Plug. 


ments of central station engineers. Arcing or short-circuiting is, it 
is contended, an impossibility, as all the current-carrying parts are 
deeply embedded in and surrounded by china, there being no metal 
parts at the back of the china base. The plug itself is provided with 
this firm’s patent porcelain cord grip. The price at which the plug is 
supplied complete to the trade is a low one, and supply station 
engineers can obtain samples free of charge on request. 


Electrical Supplies.— Messrs. Krupka and Jacoby send us their 
latest list relating to Lessing dry batteries, carbons for arc lamps 
and other electrical purposes, manufactured by Dr. Alb. Lessing, of 
Nurnberg, for whom Messra Krupka and Jaco y are sole agents for 
the United Kingdom and Colonies. The same firm send a list of 
“ Siemens” incandescent lamps, of which a large stock is held. 


Aluminium.—The display at a number of stands at tke Paris 
Exhibition of a variety of goods manufactured from aluminium calls 
attention to the advance which has been made in a quiet way in this 
branch of industry. Apart from the excellent exhibit of the British 
Aluminium Co. (who, by the way, have secured a gold medal for their 
aluminium exhibit) there is to be seen in the exhibits of a number 
of leading British firms some excellent examples of repoussé and all 
kinds of hand-hammered aluminium work for a variety of indus- 
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trial, ornamental and domesticuses. At Messrs. Thomas Bolton & Sons’ 
stand there is a fine collection of tubes and wires in aluminium, and 
also a large coil fixed to a large still, of which a number have been 
supplied by the British Aluminium Co. for use in the making of 
acetic acid, aluminium having been found very suitable for this 
apparatus. Among the miscellaneous aluminium displays may be 
particularised door furniture, fittings for light vehicles, wire, bicycle 
parts, a ship's propeller, &c., and an interesting exhibit is a portable 
water менше: made in aluminium and specially designed for use 
in connection with the present military operations in South Africa. 
This steriliser weighs only 25lb., and is capable of producin 
200 gallons of good drinking water per day. It is stated that еса 
examples of this apparatus have been used with satisfactory. results. 
The British Aluminium Co. have two stands at the exhibition, the 
stand on the ground floor being confined chiefly to raw material and 
that on the first floor to manufactured goods, Both stands are in 
group X1., classes 63 and 64. 


“New Lamps for Old."—4An interesting circular is issued by 
the Renewable Electric Lamp Co. (Ltd.), Brunswick-place, City- 
road, London, N., which lampdealers and users may wish to obtain. 
Copies will be forwarded free on application to the company. 


Exports of Electrical Apparatus and Material.—The followi 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including 5 and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Sept. 12 to Sept. 18, 
with the ports of destination :— 

Africa — Cape Town, £620 ; Durban, £1,143 (including £442 telegraph 
apparatus); Port Elizabeth, £25. Argentina—Buenos Ayres, £27. Aus- 
tralasia—Adelaide, £75 ; Auckland, £86; Fremantle, 2255 ; Melbourne, 
£1,070 (including £991 telegraph material); Sydney, £1,026 (includin 
£624 telegraph material); Wellington, £2,408. Austria — Trieste, £ 
(telegraph cable). Belgium —Ostend, £70. Ceylon—Colombo, £44. China 
—Shanghai, £165. Denmark—Copenhagen, £61 (telegraph wire) Ger- 
many Hamburg, £110. Gibraltar — £20. Holland — Amsterdam, £160 ; 
Rotterdam, £74 (telegraph wire). Hong Kong— £304 (including £202 tele- 
graph material) Zndia—Bombay, £71 ; Calcutta, £275 ; Madras, £159. 
Japan— Kobe, £296 ; Yokohama, £13,692 (including £13,284 telegraph 
cable) Mauritins—£30. Straits Settlements—Singapore, £33. United 
States —New York, £300. Total £22,964, against £15,476 in the cor- 
responding week last year (Sept. 15 to Sept. 19). 


PATENT RECORD. 


— —— 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained, 


APPLICATIONS FOR PATENTS. 


NoTE. — The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed, 


July 19, 1900. 


15,010. W. Jamieson and Tax ScorrisH WIRELESS ELECTRIC SYNDICATE 
(Lrp.). Glasgow. Improvements in high-voltage fuses. 

15,014. H. OPPENHEIMER. London. Improvements in апа connected 
with fuses or cutouts for high-voltage circuits. (Actiengesell- 
scbaft Mix and Genest, Germany.) 

135,015. H. OPPENHEIMER. London. Improvements in and connected with 
insulated bases for switches. (Actiengesellschaft Mix and Genest, 
Germany.) 

15,020. E. van HAAN RN. Manchester. Apparatus for generating 
dy namical electricity by meaus of the direct influence of steam. 

15,021. E. GARDNER, Т. H. GARDNER, and L. GampNEn, Manchester 
Improvements in electric ignition devices for internal explosion 
engines. 

13,024. A. E. SEcNITZ. Birmingham. Improved means for starting and 
atopping electro motore. 

15,031. A. Келме and C. Woxes. London. An improvement in or 
connected with laminated electric switches. . 

15,055. A. E. Brest. London. Improvements in or connected with 
apparatus for electricilly igniting miners’ safety lamps. 

15,056. H. F. JoeL. London. Improvements in dynamo electric machines 
and electric motors. 

13,044. Sigmexs Bros, & Co. (Ltp.). London. Au improvement in 
electric railways in which trausformera are carried on the train. 
(Siemens and Halske Aktien Gesellachaft, Germany.)" 

15,048. W. B. ELLIOTT and J. W. Езкногме. London. Improvements ia 
and relating to means for controlling the speed of electro motors.* 

15,049. E. ScHaATTNER. London. Improvements in maximum demand 
electricity indicators, 


July 20, 1900. 

15,081. P, J. Purpy. Manchester. Improvements in means for grinding 

and truing up dynamo commutators and the like. 

15.085. A. PARIErrI and A. R. DuRANTE. Manchester. Improvements in 
the method of, and means for, sounding alarms on electric tram 
&nd motor cars, 

1 and H. C. МАСКАЕ. London. Storage battery elec- 

e. 

W. A. PHILLIPs and C. E. Kent. London. 
relating to electrical conductors. 

W. A. PHILLIPS and C. E. Kent. London. A new or improved 
method and means for fire-proofing insulated wires and cables. 

W. A. PHiLLIPS and C. E. Kent. London. Improvements in 
means for covering wires and cables. 

15,105. W. A. Рипилрв and C. E. Kent. London. 
lating to the covering of electrical conductors. 

Е. T. HoLLiws. London. Improvements in safety devices for 
electric interlocking or block signalling apparatus. 

R. HAck N. London. Improvements in automatic cutcuts 
or combined cutout and shunt switches for overhead trolley wires 
for electric traction overhead electric cables or the like. 

A. H. Watton. London. Improvements in and relating to 
electric arc lamps. (Date applied for under Patente, &c., Act, 
1883, sec. 105, Dec. 21, 1899, being date of application in United 
States.)“ 

THE THoMsON-Davis TELEPHONE Systems (Lrp.) and A. T. M. 
THomson. London. Improvements in telephonic signalling 
apparatus applicable aleo to other purposes, 


July 21, 1900. 
А. Broor. London. The Elland electric “ railway fog signal. 
G. H. Smita. London. Improvements in electrolytic apparatus 
for the production of caustic soda. 
B. CRUVELLIER. London. Improvements in electric traction.“ 


July 23, 1900. 
А. боотн. London. Improvements in electrical tatooing apparatus 
also applicable to stencilling or engraving. | m 
W. FRIESE-GREENE, London. Improvements in and connected 
with the electrical transmission of images and in the recording of 
‚ images. | 
J. F. ACKERMANN. London. Improvements in are lamps.“ 


July 24, 1900. 
13,544..T. B. Lampert. London. Improvements in the process of and 
apparatus for reproducing phonographic records.* 
W. P. Тяомрзох. Liverpool Improvements in telephonic relays. 
(J. Tice, W. G. Urmson, J. W. Parsons, and H. A. Bell, United 


States.)* 
July 25, 1900. 

15,575. Н. F. Atkins, Coventry. Improvements in or relating to electric 

ignition plugs. ; 

15,585. C. T. Dni1GGs. Kingston. Improvements in the method of and 

means for medically applying electricity. 

13,401. C. D. ABEL. London. An improved electrical converting trans- 
former. (La Société Anonyme pour la Transmission de la Force 
par l'Electricité, France.) 

C. A. LóPEz, London. Improvements in and in the manufacture 
of electric insulators.“ 


July 26, 1900. 

C. CanEY-GiBsoN. London. An improved electric tramway 
system employing alternating currents, preferably polyphase. 

15,448. A. T. WEDELIN. London. Electricity used in tanning. 

15,472. A. MUIRHEAD. London. Improvements in telegraphic trans- 

mitting, receiving and translating arrangements. 

135,478. H. F. Hunt. Birmingham. Improvements in electric motor 

starting and regulating switches and cutouta. 

135,479. J. T. ARMSTRONG and A. ORLING. London. Improvements in and 
relating to aerial conductors and like apparatus for transmitt ing 
and receiving electromagnetic impulses. 

E. Benge. London. Improvements in current collectors for electric 


traction. 
July 27, 1900. 
15,496. W. F. Jongs. London. Improvements in electric switches. 
135,515. R. Hackinc. London. Improvements in or relating to overhead 
trolley wires or conductors for electric traction, overhead electric 
cables or the like. 


Improvements in and 


Improvements re- 


13,415. 


13,447. 


13,482. 


15,535. E. DRAULLETTE. London. Improvements relating to electric 
motor vehicles. 
13,538. J. G. Lorrain. Londen. Improvements in or connected with 


current arresters. (P. C. Burns, United States.)“ 
13,539. J. G. LORRAIN. London. Improvements in or connected with 
current arresters and alarms. (P. C. Burns, United States.)* 


15,540. P. MaNauiN. London. Improvements in electric igniting 
arrangements for internal combustion engines. 
July 28, 1900. 


E. T. PAREER. Wolverhampton. Improvements in apparatus 
for electrically lighting railway trains. 

P. MaNaviN. London. Improvements in electric ignition devices 
for internal combustion motors. 

H. Hitt, London. London. 
electric light fittings. 

G. Nast. London. A new or improved current receiver or. 
trolley for electric railways with overhead-current conducting 
system. 


15,575. 
15,585, 
15,592. 
15,608. 


Improvements in ог relating to 
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July 30, 1900. 
13,636. W. E. Cocks. London. Combined electric alarm switch and 
air-brake coupling. 
13,637. A. ScHoELLER. London. An improvement in inductors or like 
apparatus having an oscillating armature. 
13,639. A. G. BLOX& AM. London. An improved electric motor. (La 
Société Ch. Mildé Fils & Cie., France.) 
15,6613. C. ManÉcHar, J. MicHEL, and E. Deavin. London. 
ments in wireless telegraphy.* 
13,652. R. J. GÜLCHER. London. Improvements in and in the construc- 
tion of electrodes. 
13,656. R. W. James. London. 
electrodes of accumulators and the manufacture thereof. 
Heilmann, France.) 
W. R. RensHaw. London. Iwprovements in tramcara, railway 
cars, or locomotives and the like, driven by electric or other 


motors. 
July 31, 1900. 

B. M. Drake, E. G. SHEPPARD, and Tug Nernst ELECTRIC Ілонт 
Co. (Ltp.), London. Improvements in holders for electrolytic 
incandescent lampa. 

S. L. PowzLL and Тнк Nernst Exectric Ілснт Co. (Ltp.). 
London. Improvements in series resistances for electrolytic lamps. 

T. A. Epison. London. Phonographic recorder.“ 

T. A. Epison, London. Process of and apparatus for duplicating 
phonographic records, also applicable for other purposes.* 

Н. OrrENHEIMER. London. Improvements in and connected 
with index arrangement for telephone subecribers. Actien- 
gesellschaft, Mix and (ienest, Germany.) 

THe Britisa THomson-Hovston Co (Lrp.). London. Improvements 
in methods of operating dynamo-electric machines. (F. G. Berg, 
United States).* 

THe British THomMson-Houston Co, (Lrp.). London. Improve- 
ments in systems of electric motor control. (C. L. Perry, United 
States.)* 

А. W. STAVELEY and I. Н. Parsons, trading as Gent & Co. London. 
Improvements in contact devices chietly designed for use in 
connection with electrical counting or recording devices. 

W. M. Мовркү and G. C. Fricker London. Improvements 
in electricity meters. 

C. SiNTA8 AND E. E. Ѕсногта, London. А new or improved auto- 
matic device for the safe operation of electric conductors with or 
without guard wiree.° 

T. H. Hitt. London. 
safety lamps. 

J. SHOECRarFT and C. C. GARDINER. London, 
automatic electric block systems for railroads. 


August 1, 1900. 

. G. WRIGHT and C. AaLBoRG. London. Improvements in insulating 
supports for electrical conductora, (Date applied for under 
Patents, &c., Act, 1883, Sec. 103, Jan. 2, 1900, being date of 
application in United States.) 

A. BossuARDT. Manchester. Improvements ia trolleys for electric 
traction haviog three wires for triphane currente. (L. Gerard, 
Belgium.) 

15,811. H. HII. I. Is HER. London. 
electric conduits. 

. W. О. RoorER. London. 
storage batteries.* 

. E. F. Mov and P. H. Basrik.. London. Improvements in or 
relating to starting switches and automatic controllers of electro- 
motora. 

. F. M. Lewis. London. 


electro-motors. 
August 2, 1900. 

. E. M. Овлке and Tag Nernst Exvectric Ілонт Co. (LTD.). 
London. Improvements in glow bodies and heaters for elec- 
trolytic incandescent lamps. 

. T. S. PERKINS, London. Improvements in controllers for electric 
motors, (Date applied for under Patents, &c., Act, 1885, Sec. 103, 
Jan. 13, 1900, being date of application in United States.) 

. G. H. WHITTINGHAM. London. Improvements in electric switches.“ 

. G. H. WuirriNGHAM. London. Improvements in automatic circuit 
controllera.* 

. V. I. Feeny. London. Process for the production of heating 
bodies for exciting electrical iucandescence bodies made of 
second-class conductors. (Allgemeine Elektricitats Gesellschaft, 
Germany.)* 

. J. R. Dick and Tug Reason MaNvracTURING Co. (Ltp.). London. 
Improvements in electrical demand indicators. (Partly by 
A. Wright, on the high seas.) 


Improve- 


Improvements in and relating to the 
(J. J. 


15,661. 


15,679. 
15,680. 
13,692. 
13,693. 
13,709. 
13,720. 
13,721. 


13,722. 


15,732. 
15,701. 


15,758. 
13,765. 


Improvements in incandescent electric 


Improvements in 


Improvements relatiug to underground 


Improvements in or connected with 


Improvements in alternating-current 


SPECIFICATIONS PUBLISHED. 


NoTE.—All Specifications can now be obtained at the uniform price of 
8d. each. 
1899, 


18,414. GnEIL and AupDIGER. Electric contacta or current-taking devices. 

18,475. TipswkrrL. Guards for electric tramcars and other tramway 
vehicles. 

18,555. Stack. Splicing ears and terminals for overbead electric trolley 
wires eiuployed on electric tramways, 

19,892. JoHNson (Hartmann and Braun). Electrical damping apparatus. 


20,214. VoakrsaNG. Electrolytic bleaching of baled yarne. 

20,227. TAvLoR, Collectora and conduits for electric tramways. 

20,587. Maxim. Electric railway conduit systems. 

21,302. SONDERMANN and BznLOw. Electricity measuring instrumenta, 

21,470. M'nBLBERG. Automatic charging device for electric motor 
carriages. 

21,778. Rowntres. Electrically controlled elevators or lifts. 

22,€Q7. BeckMANN. Manufacture of lead peroxide, and its application to 
electrical storage batteries, 

23,497. Vox MapaLER. Gramophones. 

25,877. Dg THIERSANT and NorBALLE, Electric gas lighters. 

24,556. Соттѕсно. Thermo-electric piles. 

25,562. Тномрѕох (Sinding-Lareen). Method of telegraphing on tele- 
phone lines, and telegraphic recorders for use in connection 
therewith. 


NEW COMPANIES, STATUTORY RETURNS, ас. 


— — 


ACCUMULATOR INDUSTRIES (LTD.) — This company was registered on 
Sept. 12, with a capital of £10,000 in £1 shares, to adopt certain agree- 
ments, and to carry on the business of electrical and general engineers, 
manufacturers of electrical accumulators, motors, controllers and vehicle; 
dynamo manufacturers, wire drawers, electro-platers, &c. The first 
directors are H. Leitner and B. Kuttner. 

BRITISH POWER, TRACTION AND LIGHTING CO. (LTD.)— This company 
was registered on Sept. 15, with a capital of £52,000, in £1 shares, to take 
over certain businesses (including that of the Eclipse Brass and Copper Co. 
(Ltd.) and the Power Transmission and Traction Co.), and to carry on the 
business of electrical and general engineers, motor, motor car, crane, and lift 
manufacturers, &c. 


ELECTRO-CERAMIC SYNDICATE (LTD.) This company was registered 
on Sept. 11, with a capital of £2,000, in £1 shares, to acquire from Mr F. 
J. Shippey and Messra, Shippey Bros. (Ltd.) the benefit of certain inven- 
tions and processes relating to electro-ceramic photography, chinagraphy, 
&c., and to manufacture and deal in photographic china plaques, electro- 
ceramic china, china and glass ware of all kinds, electrical and scientific 
apparatus, &c. The first directors are E. B. Koopman, W. T. Smedley, and 
A. Shippey. 

MEYRA ELECTRIC CO. (LTD.) —This company was registered on Sept. 12 
with a capital of £10,000, in £1 shares, to enter into an agreement with 
P. Meyer, to acquire the trade mark ‘‘ Meyra,” and certain inventions and 
ru relating to galvanic and dry batteries, and to carry on the 

usineas of electrical and general engineers, founders, chemists, &c. The 
subscribers are G. T. B. Cobbett, P. Meyer (electrician), O. Kopp (elec- 
trician), R. S. White, O. Percy, G. H. Homan, and S. Bridgwater 
(engineer) The first directors are G. T. B. Cobbett, O. Kopp, S. Bridg- 
water, aud Г. Meyer. 


SUNBEAM LAMP OO. (LTD.) —The annual return to Aug. 24 has been 
filed. The capital is £25,000, in £10 shares, 1,765 of which have been 
taken up. £10 has been called up and paid on each of 908 shares, and 
£8,570 is considered as paid on the remainder. 


CITY NOTES. 


qi 


MEMORANDA.— Bank rate 4 per cent. (since July 19, 1900). Price o 
silver 28! 2d. per oz. (Sept. 20). Consols (21 per cent.) 98] - 988 for money, 
984—984 for account; 24 per cent. 97—97} (Sept. 20). Stocks and 
Shares Continuation Days, Sept. 26 and Oct. 10; Ticket Days, Sept. 27 
and Oct. 11; Pay Days, Sept. 28 and Oct. 12; Mining Share Carry-over 
Days, Sept. 25 and Oct. 9. 


BRITISH ELECTRIO WORKS CO. (LTD.)—The first annual meeting of 
this company was held on the 11th inst., when the following report of the 
directors to June 30 was presented. The accounts covered a period of 
164 monthe, as the company had to take over the works and business from 
Feb. 15, 1899, but the company’s beneficial occupation did not commence 
until May 11, 1899, and it was some months before they could be said to 
be in working order, after the almost entire cessation of business during & 
long period, The company had to embark upon a new line of business, te 
get out new patterns and tools for it, to organise the departments, employ 
travellers and agents, advertise largely, and incur other expenses incidental 
to working up a new connection. The profit from the trading account 
(£6,482. 136. 11d.) had thus been absorbed in the larger expenditure for 
these purposes, As the plant with which the factory was equipped was 
largely adapted for the production of cycle parts it was decided to continue 
this branch of work while the company's business was beiog established ш 
other directions. The past year, however, was a very bad one in the cycle 
trade, and the directors have now entirely given it up, and are disposing of 
the wholeof the cycle stock. The directors have succeeded in establishing 
a new and very satisfactory class of business in the manufacture of 
ammunition for Her Majesty's Government. Large contracts for this have 
been taken, and are now being executed. Steady progress is being made 
in the electrical business, but it was found that it was no use, commer- 
cially, for the company to have only two or three new and improved 


| articles for sale, but that they must Le ready to supply all that an ordinary 
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customer would be likely to require. This again has meant delay and 
expense in preparing patterns and producing satisfactory samples, which 
has now been done. The directors considered it desirable for the company 
to manufacture ita own porcelain for electrical fittinga, and accordingly 
purchased works at Hanley, which are proving a valuable adjunct to the 
Birmingeam works. The manufacture of a new electricity meter has been 
undertaken by the company on advantageous lines, which the directors 
expect will prove a large and profitable business. The orders on hand 
amount to over £50,000, aud if it had been possible to get the preparations 
for the Government "work completed sooner, the accounts would have shoan 
a much better result. 


GENERAL ELECTRIC CO. (U.8.A.)—4 quarterly dividend of 2 per cent. 
on the common stock has been declared. 

KIDDERMINSTER AND DISTRICT ELECTRIC LIGHTING AND TRACTION 
CO. (LTD.) — An extraordinary meeting of thia company will be held on 
21st inst. to approve the Kidderminster and Bewdley light railway order. 

MERSEY RAILWAY CO.—In the report just issued the directors regret 
that the result of the working for the past half-year shows no substantial 
improvement, the working expenaes having reached 77-97 per cent. of the 
receipts, against 76°67 for the corresponding period last year. Last Session 
the company obtained powers to adopt electric traction, and t5 raise the 
necessary capital for providing the generating plant, &c. 

MIRRLEES-WATSON CO. (LTD.)—This company (formerly the Mirrlees, 
Watson and Yaryan Co., Ltd.) has presented a petition to the Court of 
Session for an order confirming resolutions reducing the capital from 


£500,000 to £125,000. 


STOCK EXCHANGE NOTICE. — The Stock Exchange committee has 
been asked to allow 125,000 ordinary £1 fully-paid shares (Nos. 1 to 
125,000) of the Aron Electricity Meter (Ltd.) to be quoted in the Official 
List. 

VERA CRUZ (MEXICO) RAILWAYS (LTD.)—This is the name of a 
company inviting subscriptions to a share capital of £750,000. Sir Weet- 
man D. Pearson, Bart., M.P. (president of the well. known firm of con- 
tractors—S. Pearson & Son, of Westminster) is chairman of the company, 
which acquires, in addition to a number of railway lines, the tramways of Vera 


Cruz, 12 miles in length, at present worked by animal traction. It is pro- 
pcsed to construct about 4 miles of extension lines and to introduce electric 
traction and an accelerated service. A new concession of the tramways 
for 99 years has been secured by the company. 


WILLANS AND ROBINSON (LTD.)—The registers of transfers and mem- 
bers of this company are closed from 19th inst to Oct. 3 inclusive, 


ELBOTRIG . AND RAILWAY TEATRI RECEIPTS. 


<= — -- ñ— — — — 


- | 2 No. AGGREGATE, 
Line | Week 2 Inc. of 
ended E pr Dec. | eeks, Amount. | EC 
1900 £| £ £ | £ 
* Birmingham Tramways. ‘Sept. 15 4,580 + 140 10 45,614 i+ 1,756 
Blackpool Corporation... „ 15 1,492 + 526, 24, 22,030 |+ 5,236 
. Blackpool and Fleetwood „ 17 | 1,829 + 195 11 15,850 - 81 
Bolton Corporation. C 
Bradford Corporation... „ 16 605 ＋ 209 24| 12,327 ＋ 2,396 
Brisbane Trams ....... Aug. 1 1,775 + 556 4; 6,568 + 1,075 
„Bristol Trams & Carriage Sept.14 | 3,685 + 323 11 39,313 — 382 
*Buenos Ayres& Belgrano Aug. 19 2,255 | + 355 7 15039 - 442 
Central London Railway Sept.15 4,855 7 32, 3008 
City & South London Ry. „ 16 1.506 + 658 11 16,528 + 6,221 
Cork Elec. Trams esee » 13, 505 t 37 15,216 + 1,231 
Dover Corporation... „ 15 275 — 55 24 5,825 + 285 
Dublin & Lucan Rly, ...  ... sss те T s - 
blin United... „ 14 3,869 ks 698 11 43,090 +5035 
Dúblin Southern Bist. „ 14 1,079 + 187 11 12,845 j 
Glasgow Corporation .... , 15 | 9,955 + 542 .. i sige 
Hull Corporation... „ 15 1,526 + 696 11 14 651 + 8,118 
*Liverpool Corporation... „ 8 9129 +124, 36 277,210 131,442 
Liverpool Overhead Rly. „ 16 | 1,719 + 235 11 19, 206 + 453 
*Sheffield Tramways .. „ 16 | 2645 * 9n 31 81,059 |4-28,851 
* Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


| OUNT | Previous | Price | RATE PER | | Busrxxss Роми 
m »- ? ed | МАМИ. Wrxk's Prior, | Wednesday, Cent. | — Drvrpxwp Dun. Ровно WEEK 
* | SHARE. | DEND. SEPT. 12. | Sept. 19. | YrkLDED. | | Ехынхо Serr, 19. 
| | 
| TELEGRAPH 
е е. £ 8. d. Highest | Lowest 
496,900 100 44 African Direct 5 4% Mort. nb. * 9? 103 | 99 103 3 17 8 | January and July...... ä 
25,000 10 * Amazon Telegraph... PRE MS se et — June and December .. - - 
£119,700 100 57 Do, 5 per Cent. Debentures conse — — | 85 * | B5 90 511 1 - - 
£822,720| Stock 15/0 | Anglo-American ........... ойун e rte — 58 31 | 59 82 Б 19 3 | Feb., May, Aug., Nov. 60 + 
£3,088,640 | Stock 80/0 „ Coon DP РАР! | Hop 11154 | 110% 1114 Ow p 00 » 111$ 110$ 
£3,088,640 | Btock | 27/0 „ „ы адын 8 111 12 1j 121 |11 0 5 » 2 ni 2 
$13,333,300 $100 1+ Commercial Cable Capital Stock een 165 175 165 17 411 5 | Jan., Apr., July, Oct. | T 
41,589, 496 | Btock 4% ( Do. 4 per Cent. Dobenture Stock ........ eietésens]; AOL 103 | 101 103 817 0 * ^ 102: 102 
16,000 | 10 6/0 | Cuba Submarine Ordinary . . . sets 64 74 | 6h 74 10 0 0 February and August 61 | eee 
6,000 10 10/0 Do. Preference 10 per Cent. . FR 15 16 | 15 16 | 660 E * hee | с 
12,931 5 2/0 | Direct Spanish Ordinary . . . 5 . . 4 5 4 5 | 4 0 0 | April and October...... E | 23 
6,000 5 5/0 Do. 10 per Cent, Camalative Preference | AE 9 10 9 10 | 5 0 0 а 74 an ё 
£30,000 50 457, Do. 4} per Cent. Debentures .. TS 1007 1017 100% 104% 4 6 7 January and July...... * | — 
90,710 20 5% | Direct United States Gable . 103 11} 101 11} 6 4 6 | Jan., Apr., July, Oct. 114 104$ 
£111,000 100 44% | Direct West India Cable 44% Rog. Deb. (red. etis 99 102 9) 102 | 4 8 0 | Juneand December ... ace - 
£4,000,000 | Stock 65/0 | Eastern Ordinary .... аа 31938: ЗИ 149 154 411 6 | Jan, Apr., July, Oct | 1514 149 
£1,828,888 | Stock 17/6 Do. 35 per í Yent. Preference Stock . UT EM 99 102 9) 102 89 0 | 55 „ә | 10) 99 
£1,432,268 | Stock 4% |* Do. 4 per Cent. Mort. Deb. Stock (red.) ...... | l4 119 llt 119 3 8 1 | May and November. 117 115 
250,000 10 . . onsceqianv PES а на Сура ааз» ндагы: р 15 154 15 153 410 4 Jan., Apr., July, Oct. 153 ità 
£320,000 | Stock 47 Do. 4 per Cant. Dabenture Stock .................. 11% 115 118 118 8 8 6 | Februaryand August — — 
£300,000 100 47 ED ра S. African 4% Mort. Dəb., 1999. 9) 102 9) 102 318 6 | February and Ang 1011 109 
£200,000 25 47 4 per Cent. Mauritius Sub. Debs.(red.)...| 10) 103% 109% 103% 317 8 | May and November.. ти ses 
180,227 10 4/6 Globe Tele; graph and Trust e se dE 11 11 114 411 10 | Jan., Арг., July, Oet. | 114 11 
180,042 10 8/0 Do. 6 per Cent. Preference ...... —— жек AT 151 14} 15} 319 0 15; 1413 
150,000 10 5/0 Great Northern of Copenhagen ͥ . | 2 34 3 81 3 13 6 January and July P ese ове 
£81,900 100 44% | Halifax & Bermuda Cable 4j Ist Mort. Dab.(red. ).. 93 101 93 101 4 9 1 | June and December. = see 
17,000 26 SFA. | 1ndo-BOftoDOR . eeoko sopa tiop ideio 51 55 50 54 412 7; May and November see ese 
£100,000 100 67 London Platino-Brazilian 6 per Oent. Dabs., 1804 . 103 106 103 106 613 2 March and September 500 - 
£100,000 100 47 | Pacific & European Tel. 4% Guar. Debs. (red.) 100 103 | 100 103 3 17 8 June and December... 8 ne 
11,839 8 / ые акадан Да CEEE OON AT i s 84 7 8 5 0 0 | April and October......| 7} i 
3,381 | £100 Cert 67 Submarine Cables Trust N | 125 13) 128 131 413 5 & * 1274 126$ 
15,609 | 10 „ Woest African Telegraph ...... . 2 3} 2k 3 4 9 8 December and July ... РЕР e^ 
£171,100 100 Er |* Deo. 5 per Cent. Debentures (red. ) TCI based iis 97 100 93 191 419 0 | Marchand September ee А 
30,008 2k I West Coast of America ..... ..... .... i edi ear P 1 i 1 А — — - 
&150,000 | 100 4Y Do. 4 per Cant. Debentures ......... .... Кы, У 102 93 102 315 7 January and July...... 102 ee 
88,321 10 1/9 | West India and Panama ...... ..... . TE MICI TUAM | 1 1 } 1 one | May and November ...| 1? i 
34,563 10 6/0 Do, 6 per Cent. lst Preference ...... ..... ꝗ . 64 7 64 74 e 0- 0.) „ » eos ө 
4,689 | 10 6/0 Do. s per Cent. 2nd Preference ....., ..... | b$ 6% б 7 8 1l 6 Т » Zn — 
£30,000 | 109 & X |+ Do. 5 per Oent. Debentures | 104 107 105 103 | 413 6 | January and July...... acd T 
227,930 10 3/0 Western Telegraph (late Brazilian Sı ibmarine) бегае | 14i 16$ | 142 151 4 11 1) | Mar., June, Oct., Doc. 15} 141 
&75,000 100 6% |" Do. s per Cent. Debs. (2nd Series, 1906) ......| 103 106 | 103 106 4 11 4 | June and December... — | - 
| TELEPHONES. | | 
44,000 £5 4/0 | Chili Telephone (fally pad) . . . . . . . . .... . ... 2k 34 21 34 514 4 | August . .. .. . -— — 
224,850 10/0 ld. | Consolidated Tel р! hone Con. and М: aufg. cM 88 * ah T» 0 -— - 
272,880 1 214 | Monte Video Telephone Ordinary  ...... Torte c H * } ^ Б 0 0 November 72 РРР | өөө 
88,492 1 10 | Do. 5 per Cant. Preference .............«« seses . 1 1 1 1 5.0 0 Т — | eo 
590,000 5 3/0 National .. me ve 13 41 44 4 | 6 8 1 February and August 41 48 
15,000 10 6/0 Do. 6 per Cent. Camalativo lat Preference * 13 15 13 15 4 0 0 „ » ee "е 
15,000 10 6/0 Do. 6 per Oant. Camalative 2nd Preferenca 13 15 13 15 4 0 0 ” » : 
250,000 $ 2/6 Do. 5 per Cent. Non-Cumalative 3rd Pref. 5 5} 5 5} 4 15 3 | 10 90 | 53 sae 
2,000,000 | Stock 337 Do. Dobonture Stock 3 per Cent. (red.) ... 93 101 9 101 8 9 8 | June and December... TA | - 
171,504 l 0/3 | Orlental ..... И 9; ho eg aant My eui ena DEDE 1 13 И 14 4 811 | April and October. — T 
58,000 5 4/6 | United River Plate . PETE “SR 54 4i 5, 613 4 | July . we o on 
18,639 5 2/6 Do. 5% Cumulative Preferenoe.......«. rs 4i 51 11 54 $15 3 June and December .. e — 
&.79,947 Stock 6% |" Do, b por Oant. Dobonture Stock (red. * fenes 00% 107 104 107 | 413 6 e - ves ; vee 
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ELEOTRIOAL COMPANIES’ SHARE LIST, 
отит | LAST Рактоса Базат PER Вовгихзв Рори 
мот 8 Drvi- NAME, WI Рвток, Wednesday, Окит. Dem Den. ЮОстно Wax 
T BEARR. DEND. BEPT. 12. Sept. 19. Tipp. Бишхо Serr. 18. 
ELECTRICITY SUPPLY COMPANIES. 8 s. d. | яць Lowest 
100,000 1 i [IIl Bli'ckh'th& Grnw'ch D'st'ct Шо ty (оу pd.) t eee ese [IIl eve 
6,000 10 10/0 | Bournemouth and Poole Elec. Варріу Ord. КЕИРИ ^ AL 1 11 1 811 3 өө iis N 
6,000 10 4/6 Do. 4% per Cent. Cumulative Pref. ............... 9 10 9% 10 459 - sii i: 
gv т 96 " Do. Oent. 5 Sii: "9 10 М p^ 102 : i : - eee ds 
rompton г солла К1ес арр! eee ove 
12,000 b 3/6 р 7 рег Оеп ference I re isores el 9 8 el 313 8 | Marchand September 26 ba 
30,000 b eee Calcutta Elec. rir pls Ordina (fall Oorp [III 6 6 6 soe eee eee eee 
50,000 b 4/3 Bering Orose trand ЫН Варру b 9 10 9 10 412 6 | February and August 9 А 
30,000 b 2/3 ге Oent. Р 0000 00000000000 00000 5} 52 s IE: 8 18 8 90 ` 5 53 
: $4,000 5 2/6 helsa Electricit Suppl Ordiuary | 00°. 0000. 6; 7$ 0$ 7 4 0 0 March *000009:0090009*090200*06 7 7 
4160, 0 Stock 44% Do. I per Cent. tare Stock (red.) ... 103 111 109 11 4 1 0 | Juneand December... dis А 
81,200,000 | $1,000 52 Edison 1st Mort.57 30 S jaa 100 110 100 110 4 10 11 | April and October...... 955 m 
Тә) 10 | 80 Geese London Slectri btng Ord. . 8 2 9 10 | 400 and August| 10 
40,000 10 6 Do: Cent. Canines 3 3 12 13 12] 130 4 9 0 | January aud July...... ass Я 
£400,000 Btock 5 * Hes E Ont: Debenture Stock (red. po 124 133 124 139 3 18 2 Jane and Decem soe eee "TT 
40,000 10 | 2 55 of London and Brush Prov. 18 ee 8} 8} 9j 6 6 4 S te 
20,000 10 6/0 Do. s per Cent. Cumulative Preferenoe...... . 11 12 ll li 5 0 0 | Marchand September — m 
„000 Stock * Do. 1 Deb. e ...| 107 110 107 110 41:3 - E ae 
15,000 b 10 Rene gun and n pnts eux on +00000 +0000 o 12 13 12 13 4 1 6 eee ose see 
10,000 5 6 Do. брег Coens. lat eie us ИЕ 11 6} 7 4 2 7 | January and July..... " = 
110,000 8 .. | London Hleotrio Supply Ordinary ...... . b 1! 13 12 ч — - 3 1] 
49,840 5 3/0 Do, { per Cont. Preference ...... ..... . q 4 4% 5 591 - 41 E 
450, 000 Stock 4% Do. 4 per Cent. lst Mo Debentures 09 101 100 102 819 3 | Mar.,J Sept., Deo. б "a 
85,000 10 6/0 | Metropolitan Elec. Supply Ord. ..........etrighte 14 15 18 14 318 7 | April and — * U4 is 
£220,000 | Stock % Do. per Cent. Deb. Soon ә... lll Us 111 114 31511 | June and December ...| 111 -. 
,000 | Stock x ij pr Cent. Mort. Deb. Stock (red.) 93 98 96 93 311 6 - 97 97 
6,452 10 6/0 Notting Hi leotrio 5 08 «0000 +0000 . 00 0000 | 5 15 14 153 4 10 4 Maroh 900006.00000:00000c9* өө ee 
10,000 b 5/0 Oxford Electric Ordinary 00000-00000 +0000 «5900 22000 20: b 6k 8 16 11 з ose one 
300,000 1 1/6 | Rand Blectric .. „„ % 1 8 |130 0 — | I - 
£185,000} Stock 5% | River Plate El. Lt. & Trot'n Ltd., 5% let Mor.Deb. - 75 86 75 85 . 618 0 | January and July - n 
15, $100 92 „Во 1 Electric Compan of MontrealBShares....xl| 165 1*5 105 1385 4 6 6 | April and Octoper...... sí 2 
4115, 500 100 44% Do. 4} per Cent. 1st Mo Debentures ..| 104 107 10$ 107 441 „ә 7 2 - 
40,000 b 5/0 ‘Bt. James's and Pall Mall Electrio Ordinary ...... 14 15 lab 151 413 7 | February and August 15 si 
20,000 5 8/6 Do. T Cent. Preferenoe .. 2000. 00000 «0900-20000-0* 8 9 8 9 3 17 8 90 920 8] PT 
12,000 5 ЗЯ Smithfiel! Markets Eleotrio Supply Ordinary. 2 2} 3 2} oa — m 3s 
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Ох another page of this issue will be found an abstract of 
а Paper upon Electric Furnaces,” read by M. KELLER 
before the Congress of Electricians recently held in Paris. 
His Paper does not contain anything strikingly new, but it 
is & useful summary of recent progress in this branch of 
electrical science, and as an appendix to the works of Morssan 
and Borcmers upon the same subject it will be of value for 
reference purposes. For this reason we have given a copious 
abstract of the Paper. M. KELLER, being a Frenchman, 
naturally claims for Motssan an important place in connection 
with the development of the electric furnace, but we think 
he is incorrect in putting forward the Moissan laboratory 
furnace as a type from which forms now in use for industrial 
purposes have been derived. Moissaw carried out his most 
valuable and classical laboratory researches upon high- 
temperature reactions in the years 1893 and 1894, and it is only 
just to point out that Sizwens had devised and experimented 
with an electric-arc furnace 15 years earlier—namely, in 
1878-79,—and that the Cowles furnace was used upon an 
industrial scale in America in 1885, and in this country one 
year later. These two furnaces, the Siemens and the Cowles, 
are, therefore, the original types upon which all later forms 
of arc and resistance furnaces have been based. M. KELLER, 


FRIDAY, SEPTEMBER 28, 1900. 


Prick SIXPENCE ^ 


in pressing Morssaw's claims to be the inventor of a furnace 
which others have copied and turned to industrial uses, is 
therefore claiming for the latter a position which we are 
disposed to think the noted French chemist would hardly 


claim for himself. 
— — 


Ir is interesting to note that, although arc-heating is still 
employed in many carbide works, furnaces using this method 
of heating are condemned, since they produce an unnecessarily 
high temperature and lead to loss of raw materials, and to 
decomposition of carbide already formed. Resistance heating 
as applied in the Heroult or Cowles type of furnace is 
therefore recommended for carbide manufacture and similar 
purposes, and polyphase currents are advised because the 
dynamos producing these are more simple in construction 
and less liable to damage through sudden changes in load 
than continuous-current generators. | 


— — 


M. KRLLER closes his Paper by stating that 230,000 н.р: 
are now employed industrially in manufactures dependent 
upon the use of the electric furnace, and that over one-fourth 
of this total is accounted for by the French carbide industry. 
We are inclined to consider both these totals too high, if they 
refer to the average power employed. Reliable estimates in 
our possession show a much lower total; but doubtless 
M. KRLLER's figures represent the power which is available in 
all the works for electro-thermal purposes during the springtime 
of the year, when the rivers everywhere are in flood. We 
know that at other periods of the year, especially in France, 
the power available for eleotro-chemical and electro-metallur- 
gical operations is greatly diminished, and the carbide industry 
is also subjected to a further cause of disturbance owing to 
the fluctuating demand for the manufactured product. It is 
satisfactory to learn that the yield of carbide per kilowatt day 
of 24 hours in the latest form of furrace has been increased 
to 6:2kg. The theoretical yield is fixed, however, by some 
authorities at lOkg. The thermal efficiency of the best type 
of furnace is therefore only 62 per cent., and a wide margin 
exists for further improvements in design and operation. 

— 

Tnosz disciples of Ruskin who collectively form the Ruskin 
Union, in congress assembled, have recently taken upon them- 
selves to denounce light railways and electric traction,” 
believing themselves to be ‘acting in harmony with 
Mr. Ruskix's life-long endeavour to keep Lakc-land in а pure 
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and wholesome condition for the recreation and enjoyment 
of the whole nation.” The Windermere scheme just aban- 
doned by the British Electric Traction Co. furnished them 
with their text and pretext. We totally dissent from their 
denunciation, believing it to be quite out of harmony with 
the spirit of Mr. Rusxin’s own writings. Let the esthetic 
objectors to the scream of the steam locomotive and the 
begriming smoke of its furnace rather welcome than condemn 
a system of traction that is silent and cleanly, and one that 
withal causes less offence to the eye than innumerable other 
necessaries of material civilisation. If the ‘ whole nation,” 
or any considerable part of it, is to enjoy Lake-land, as these 
hysterical clamourers profess to desire, must there not be 
railways of some sort to convey it thither and bring it home 
again? And what can better meet the case than the despised 
** light railways and electric traction.” 


— — 


Nor the Artist but the Egoist is the master of these 
selfish persons, who seek to disguise their anxiety to keep 
back the crowd under a oloak of affected horror at the prospect 
of natural beauty being desecrated. To quote from another 
of Мекверітн'з works: The courtship of solitude wanes when 
we are haunted by a second person in pursuit of it; he is 
discolouring matter in our pure crystal cup. Such is the 
worship of the picturesque." And such, too, is the secret of 
much of the local opposition to the introduction of “light 
railways and electric traction ”' into picturesque rural districts. 


oes 


The Times of the 22nd inst. prints an article “from a 
correspondent,” on the well-nigh threadbare topic of the 
“Comparative Electrical Development in Great Britain and 
America." We are told therein that thera are only 800 miles 
of electric street railways in the United Kingdom, while in 
ihe United States no less than 18,000 miles have been con- 
structed. Bald statements of this sort ignore the relative 
. dimensions of the two territories: there is not room for 
18,000 miles of tramways in the United Kingdom. Better 
far than making gloomy and misleading contrasts, would it 
be to note the fact that—however belated—electric traction is 
making remarkably rapid headway in this country, and there 
are indications that in the next few years the mileage of 
electric lines will have increased tenfold, if not more. 


— 


Ox one point, however, we are in harmony with the writer 
in The Times. Quoting from the report of Mr. MarsmaL 
Harsrmap, American Consul at Birmingham, he casts ridicule 
on the widespread tendency of British local authorities to 
make separate experiments for each town, instead of relying 
immediately on the experience gained in other places. Birming- 
bam cares nothing for the newly-acquired tramway experience 
of Liverpool"; ** Glasgow sent a commission to study the 
street car systems of the cities of the United States, Germany, 
France and Austria-Hungary, and built merely an 
experimental line.” In the truly experimental days of electric 
traction this sort of thing was justifiable, apart from the 
pleasant holiday it afforded the peripatetic deputations ; but 
nowadays, to look outside the United Kingdom for examples 


of electric tramway traction is as unnecessary and absurd as 
to send а municipal deputation round the globe before deciding 
upon the architecture for a town hall, or the construction of 
waterworks. In quality if not quantity of electric traction, 
Great Britain takes the lead. 


= 


Tux first instance, we believe, of a judicial restrainer from 
the use of a telephone occurred recently in the United States. 
A time may come when English Courts will adopt a similar 
form of injunction. In the American example, a man persisted 
in making love to a pretty dressmaker, greatly to her annoy- 
ance, by ringing her up ten or twelve times aday. He was 
promptly estopped by the judge. An American contemporary 
observes that this case emphasises the necessity for some 
better means of safeguarding telephone subscribers against 
intrusive callers. At present a telephone is a dead earth in 
the insulation of one's privacy—unless, indeed, the drastic 
practice be adopted of removing the receiver and so becoming 
deaf to the entire telephone world. 


— U ењ 


Telephone between London and Brussels.— It is announced 
that direct telephonic communication will be established 
between London and Brussels at the beginning of next year 
at the charge of 10fr. for three minutes’ conversation. 


Central London Railway—The Bond-street station of this 
railway was opened for tratfic on Monday last. Owing to delay 
ia completing the lifts equipment, this station had remained 
closed for several weeks after the opening of the line. 


Incorporated Association of Municipal and County Engi- 
neers.—At Tonbridge, on Friday, the 20th inst., a Home 
District Meeting” of this Association was inaugurated. Among 
the Papers read was one on “ Electricity Supply for Lighting, 
Power and Tramways, with Special Reference to Small 
Towns," by Mr. H. L. P. Boot, of Tunbridge Wells. 


Central Technical College Old Students’ Association.— The 
third annual dinner of the Association of Old Students of the 
Central Technical College will be held on Tuesday, October 2, 
at the Restaurant Frascati, Oxford-street, W. Old students 
can obtain further particulars from the honorary eecretary, 
Mr. M. Solomon, 12, Edith-road, West Kensington, W., to 
whom all applications for tickets should be made. 


Cable Interruptions :— Date of Interruption. 
Letakia—Cyprus ...................................... June 21, 1899 
Tangier—Tarifa .......... PEDRO E Jan. 3, 1900 
OCeara—Maranhaům . ntn Feb. 20, 1900 
Para — Maran amm Mar. 2, 1900 
M6le-St. Nicolas—Cap Haitien q Mar. 7, 1900 
Pernambuco— ParaaꝑUmPdP P ee eene Sept. 19, 1900 
Zanzibar—Mombasa .................................... Sept. 20, 1900 


Errata.—In the description of the switchboard gear in the 
Port Dundas works at Glasgow, published in our last issue, it 
should have been stated that five of the feeder panels were 
made by the Holland House Co., and one by Messrs. James 
White, instead of three by each firm.— —The last line of our 
report of the Paris International Electricity Congress in the 
same issue should read, ‘‘ apparatus based on the electrical 
properties of selenium.” 


City and South London Railway.—About halfpast six on 
Wednesday night an accident occurred on the City and South 
London Railway, between the Bank and London Bridge 
stations. According to the official report, a train, the engine 
of which had broken down, was run into by a second train. 
The impact was not great, and no passengers complained of 
injuries. Traffic, however, was a good deal disorganised, and 
for a considerable time the trains between Moorgate-street 
and London Bridge stations had to be run on a single line 
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The full service between London Bridge and Clapham was 
uninterrupted. 


Utilisation of Waste Heat.—According to a consular report, 
the three large German electrical companies, Messrs. Siemens 
and Halske, the Union, and the Allgemeine Electricitits Gesell- 
echaft, have founded a company bearing the title Abwarme 
Kraftmaschinen Gesellschaft for the exploitation of patents 
to utilise the waste heat of exhaust steam and condensing 
water. The report states that should the invention fulül the 
expectations of its projectors, especially with regard to 
machines of large dimensions now in course of construction, 
** jt will lead to a most important, in fact epoch-making, pro- 
gress in the economy of central power plants.“ 


Para-Pernambuco-Monte Video Cable.—In connection with 
the laying of an additional cable by the Western Telegraph 
Co. from Para to Monte Video, the section from Para to 
Pernambuco (1,280 knots) was laid some time ago, and the 
Telegraph Construction and Maintenance Co.’s cable ship 
Scotia is due on October 10 from Rio de Janeiro after 
laying the second section from Pernambuco to Rio de Janeiro 
(1,867 knots). The same vessel goes out later with the 
remaining section from Rio to Maldonado and Monte Video 
1,250 knots). This will complete the third cable of the Western 

ompany on this route, the line being in duplicate from Para 
s аш and in triplicate from Pernambuco to Monte 

ideo. 


Personal.—_Mr. L. B. Stillwell, electrical director of the 
Niagara Falls Power Co., has resigned his position with that 
company and removes to New York, where he will open an 
office as consulting electrical engineer. Mr. Stillwell has been 
connected with the Niagara Falls Power Co. practically since 
its inception. For the past two years Mr. Stillwell has 
given а large part of his attention to consulting work for other 
electrical enterprises, notably the equipment of the elevated 
railway of the Manhattan Railway Co. in New York. 
Following Mr, Stillwell’s departure from Niagara, Mr. Philip 
P. Barton and Mr. Paul M. Lincoln, assistant superintendents, 
have been promoted, Mr. Barton having been appointed 
superintendent of the operating department of the Power 
Company, and Mr. Lincoln resident electrician. 


Carbon Filaments and Lightning Flashes.—A correspondent 
in Madison, Wis., U.S., who has apparently forgotten to 
append his signature, sends us the following interesting com- 
ments on this subject :— 


Your editorial note in the issue of The Electrician, dated August 31st, 
upon the phenomenon observed by the electric lighting people at Calcutta 
when the region is visited by thunderstorms, recalls similar experiences 
which have been very common in the region of our plains lying east of the 
Rocky Mountains. In this region, thunderatorms are very severe and quite 
frequent, and the disturbance of the lamps, which is mentioned in your 
editorial note, is quite common. The brightening of the lamps may some- 
times be so great as to break the filaments. The phenomenon does not 
wholly consist in the brightening of the lamps, but the dimming of their 
incandescence is equally evident. 

I have always ascribed the phenomenon to the flow of the induced 
electric charges which gather upon overhead wires and are discharged 
therefrom during the various cycles of condition of the clouds overhead. 
When one of the conductors is grounded or for other reasons makes the 
most convenient path for the flow of the induced charge during its accumu- 
lation or its discharge, a current may naturally be expected to pass 
through the lamps from the other conductors of the systems into this 
convenient conductor. 

The amount of current which will flow on to and then discharge off of a 
partially-grounded system during the e of a heavy thunder cloud 
overhead is quite enormous, as is shown by the heating effect of the current 
flowing to the ground ; and it is of ample magnitude to make a consider- 
able disturbance of the brilliancy of the lamps when the overhead circuits 
cover an extensive area. 


Failures of Automatic Block Signals due to Lightning.— 
Mr. H. D. Miles read an interesting Paper on this subject 
before the Railway Signalling Club at Atlantic City (N. J.) 
on September 11. There were, he said, two kinds of failures 
of automatic signals due to lightning, the failure of signals to 
clear, and the consequent delay to traffic; and the failure of 
signals to go to danger, and the consequent imperilling of 
train movements. The introduction of the carbon contact for 
relays and their use in combination with fuse wires had solved 


the first problem. A lightning arrester which would take care 
of the heavy discharges without opening the circuit, combined 
with the use of carbon to prevent the fusing of relay contacts 
by so much of the lightning current as might pass through the 
arrester, were apparently the devices which must be employed 
to solve the second problem. He believed that it was too 
early to say that the solution of the latter had been accom- 
plished ; nevertheless, the service rendered by the choke-coil 
lightning arrester encouraged the belief that it or some better 
device would accomplish what was desired. The fuse wire 
was the chief agency of their present woes, and until 
it was dispensed with the block signal maintainer was 
sure of an abundance of calls during the lightning season. 
The only utility of fuse wires where carbon contacts were 
employed was to protect the relays and signal instruments from 
the heavy lightning currents; if these could be diverted to 
the ground before reaching the instruments, the problem would 
be solved. The first arrester used by the Michigan Central 
Railroad to prevent the fusing of contacts and the burning 
of magnet coils was the old style saw-teeth type, the ground 
plate being connected with the relay wires which led to the 
rails of the track. The lightning currents which fused the relay 
points did so on account of the path afforded through the track 
relay, track wires and rails to ground, and as the air-gap between 
the contact strips and ground plate of the arrester was less than 
that between the armature and magnet coils of the track relay, 
it was naturally inferred that high-potential currents would 
take the path of least resistance, and thus avoid fusing the con- 
tact springs. The service rendered by this form of arrester, 
even when combined with fuse wire protection, did not prevent 
the fusing of platinum contact points, and consequently these 
arresters were abandoned in 1898, and carbon contact strips 
and ground plate arresters having & high resistance substance 
for making contact between the ground plate and the contact 
Strips, which were connected to the track and line wires, were 
substituted. One-ampere fuse wires for track and 2-ampere 
fuse wires for line circuits were used in connection with these 
arresters. The ground plates in this case were connected 
with galvanised iron pipe driven in the ground, experience 
having proved that the use of the rails as grounds increased 
the number of signal failures. To guard further against the 
danger of fused points, carbon points were used in relays to 
control all line circuits, and the Buchanan back-contact shunt 
was applied where track circuits were controlled in order to 
shunt the track battery should the front contact fuse. It was 
considered impracticable at that time to use contact points 
made of carbon for controlling the low potential track cur- 
rents, on account of the high resistance of that substance. 
Since these alterations were made there had not been & 
single case of a signal being held clear by fused contacts, 
although many instances had occurred of the signals being 
held at danger on account of blown fuse wires. From 
January 1 to August 20, 1900, 86 per cent. of the failures 
of signals to clear were caused by lightning, and nearly 
all of these failures were due to blown fuse wires. 
In 1899, Б miles of the semaphore type of automatic 
signals were installed, carbon contacts being used to con- 
trol all circuits, and 24-ampere fuse wires and choke.coil 
lightning arresters being used in all line circuits, no safe- 
guards other than carbon contacts being provided for the track 
circuits. In this instance, the arresters, instead of being in 
the relay boxes, were located in cast-iron boxes on the 
telegraph poles. Two types of choke coils and arresters were 
employed. In one, the coil of wire was wound on a hard 
rubber spool or cylinder, in the other the wire was wound on 
& porcelain spool having a hollow centre in which was 
inserted a soft iron core. On this latter section of 
blocking, no signal failures had occurred due to light- 
ning, although lightning troubles had been experienced 
both east and west of this section of blocking, and the 
porcelain spools of three of the arresters had been shattered 
by lightning. It was too soon to judge of the efficiency of 
this method of protection, but as there were line wires 
throughout each block and several lightning storms had 
passed over this section, the inference to be drawn encouraged 
a fair hope for the future. 
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THE INTERNATIONAL ELECTRICITY CONGRESS. 
(Continued from page 822.) 
Section IL ——Sub-section A. Production and Mechanical 
Utilisation of Electricity. 

On Monday, Aug. 20, M. Béde, of Brussels, explained the 
tramway contact system which is under experiment in that 
city. The contact pieces pass through a rubber stopper, which 
gerves at the same time as an insulating cover for the 
conduit, containing the conductor and asa spring to 
break the circuit as soon as the collector leaves the 
contact knob. The main cable is placed in the iron conduit 

arallel to the rails and separated by a slot 28mm. wide 
rom one of them. The current collected on the car passes 
through this slot. At Brussels there are holes in this con- 
duit every metre, and these are closed by the rubber stoppers 
mentioned. Below each of these the cable is bared, and copper 
saddles are connected toit. These terminate 8mm. below the 
bottom of the contact piece passing through the rubber. The 
pressure of the collector upon these contacts pushes them down 
against the copper saddles, and thus makes a connection 
between the car and the line. Good results had been obtained 
with this syetem. 

M. Rey, of the firm of Sautter, Harlé & Co., then read a 
Paper relating how the method of predetermining the fall of 
potential in polyphase alternators by means of M. Blondel's 
* theory of two reactions had proved most accurate in the 
case of a special alternator constructed by his firm. Не also 
read a note on the “ Compounding of Alternators,” by M. A. 
Blondel, who was prevented through illness from being present 
himself. The system proposed by M. Blondel was to employ 
8 continuous-current exciter whose armature is traversed by 
the polyphase current of the alternator itself or from a 
transformer in series with the main circuit of the alternator. 
. M. Thury spoke on the application of boosters to the auto- 
matic regulation of the E.M.F. of accumulators. M. Thury’s 
method, which he considers of special utility in the case of 
socalled buffer batteries in tramway power stations, is to 
employ an auxiliary dynamo whose field can be reversed 
between two limits passing gradually through zero. The 
difficulty due to sparking at the commutator is overcome by 
using machines with short armatures provided with smooth 
windings, and large air-gaps, and by increasing the number of 
poles. The automatic regulation can be facilitated by means 
of a compound winding, and then the reversal of polarity is 
more rapid. 

On the 3 Dr. Silvanus P. Thompson read his Paper 
(written in French) on “ Electromagnetic Mechanisms." He 
stated the general principle that in every electro-magnetic 
system, whatever the configuration traversed by an electric 
current, there are always mechanical forces tending to change 
the configuration in a manner to render the magnetic flux a 
maximum. This principle could be stated in a number of 
different ways. For instance, that the mechanism moved 80 
as to reduce the reluctance or magnetic resistance to a 
minimum ; that it moved in such a manner as to make the 
magnetising windings embrace as many lines of magnetic 
force as possible; or, again, that the tendency was to 
increase the product of the current and the magnetic flux with 
which it is interlaced. This latter way of putting it may be 
expressed by the formula 


FIS (Fi- Fo) /, 
where I is the current in the conductor, S the number of turns, 
1 Ше relative displacement of the members of the mechanism, 
f the mean force exerted between them, and the expression in the 
bracket the increase in magnetic flux. This may be stated more 


generally 7 =, f being now the force tending to produce 


displacement per winding of the circuit. 

While the magnetic circuit always tends to improve itself, 
the circuit of the current has, on the other had, a tendency to 
extend so as to take up as much room as possible. The two 
phenomena follow from the same principle, as the electric 
circuit, by enlarging, increases the section of the magnetic 
circuit in the ambient medium and, in consequence, the value 
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of the flux. Dr. Thompson also pointed out that, as the 
potential energy of the system always tends towards a minimum 
value and the tendency of masses of iron is to move in such 
& way as to magnetise themselves as much as possible, it 
follows that a mass of magnetised iron possesses less 
potential energy than the same mass not magnetised. Con- 
sequently the specific heat of magnetisation must have a 
negative value. The author also alluded to an apparent 
paradox in the behaviour of a coil and plunger. It is well 
known that the plunger, if left to itself, takes up a central 
position in the coil, its two ends projecting to an equal extent 
at each end, as in this way the magnetic resistance of the 
circuit is at its minimum. If, however, the length of the 
plunger is reduced to a limiting value, and a small iron sphere 
is employed to explore the interior of the coil, it is found that 
there is no force either in the interior or exterior, but merely 
at the point where the ball ends or leaves the coil, 
because it is at this point that d''/dx has a maximum value. 
Dr. Thompson concluded his review of the present state of 
this branch of electro-technics by giving a classified list of 
electromagnetic mechanisms, the list being an extension of the 
one given in his book on The Electromagnet.’’ 

M. Boucherot then read a Paper, by M. Maurice Leblanc, on 
the design of dynamo electric machines. М. Leblanc’s Paper 
puts forward some new views of considerable importance, and we 
shall deal with it fully in a subsequent issue. The next paper 
was by M. Ernest Gérard, engineer-in-chief of the Belgian 
State Railways. He had chosen for his subject the tractive 
resistances of motor cars on rails. The formula customarily 
employed to give the resistance in tons is of the form 


2 
raat V N + т, 


where a, b and с are co-efficients, V is the speed in kilometres 
per hour, m the gradient in millimetres per metre, S the 
adhesion surface of the train, and T the weight of the train 
in tons. For trains pulled by locomotives at speeds less than 
60km. per hour, the V? term can be neglected and the first 
two terms only employed. Thus the formula used by the 
engineers on the Eastern Railway of France reduces to 
r=1:80+0-08V, which gives a sufficient approximation. In 
the case of single cars, however, even at the low speeds of 
80km. and 40km. per hour, the air resistance plays an 
important part. M. L'Hoest had made experiments on the 
Belgian State Railways with motor cars, and had arrived at 
the following formula for them :— 


r= 1:80 + 0:047 + 29119 


Vatm. 


As the item involving V? no longer includes the factor 8, the 
formula is easy of application. 

M. Blondin then described the surface-contact system of 
traction recently devised by M. Dolter, which is being experi- 
mented with on a line at Porte Maillot 750 metreslong. This 
system, which is, in a way, the converse of the Pollok- 
Binswanger system, has a rubbing contact, which is either 
magnetised normally by the current which feeds the motors 
or in certain cases by the current from a small battery of 
accumulators placed in the car. In passing over a knob, this 
collector attracts an iron cylinder, forming one arm of a crank 
lever, and the other arm of this lever connects two carbon 
contacts, one of which is connected to the feeder and the 
other to the knob. 

On Wednesday Signor Semenza described briefly the 
Paderno-Milan power transmission plant, a full account of 
which has already appeared in The Electrician, and also 
gave some account of the working of the system since it 
was opened. M. Boucherot then read a Paper on the 
compounding of alternators, describing his compounding 
exciter exhibited at the exhibition in connection with 
a Bréguet alternator. M. Thury followed with a Paper 
on power transmission with high-pressure continuous 
current. He admitted that transmission by means of 
polyphase alternating currents was advantageous in most 
cases when the distance was not too great and when the line 
pressure could be directly generated by the dynamos. This 
latter condition limited the pressure to 15,000 volts at the 
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present, day for dynamos of a higher capacity than 800kw., and | series, which, he considered, had all the advantages of 
ossibly a limit of 20,000 volts might soon be reached; but the series continuous current system without some of its 
by coupling series-wound continuous-current machines in disadvantages. 
series and insulating the machines themselves much higher EE 

Section II.— Sub- section B.—Electric Lighting. 


pressures could be attained. A continuous-current machine 
could, he said, be sufficiently insulated for 8,600 volts, and by On Monday, August 20, M. Laporte read an abstract of a 
Paper by M. Blondel, on progress in electric lamps. This 


employing ten 1,000 н.р. units each consisting of an engine 

driving two 3,000-volt generators, a total pressure of 60,000 Paper included a most excellent summary of recent work, and 

volts with a current of 115 amperes could be produced and we shall publish an abstract of it in a future issue. The dis- 

transmitted economically for more than 200km. The cussion was continued at intervals during Monday, Tuesday and 
Wednesday. M. Hippolyte Fontaine, who presided, mentioned 


chief difficulty of this system was in the motors, for when 
smaller than 100 н.р. they spark considerably at light loads. some lamps of the Gramme motor type which had been working 
very well for 20 years in foundries, in spite of the dust, and he 


This difficulty had been overcome by regulating at the same 
attributed this to the power of the motor. M. Mailloux spoke on 


time by adjusting the field and by rotating the brushes. 

On Thursday, the first Paper before this sub-section was American practice, and said that clockwork arc lamp mechanisms 
one by M. Routin on “ Compound Alternators and Stationary | were being replaced to a large extent in the United States by 
Transformers.” One of these machines is described by our simple clutch movements. In America, high pressure had 
Paris Exhibition correspondent in another part of this issue, been employed for arcs. They had begun at 70 volts, and had 
and M. Routin dealt with some types of machines built more | risen ag high as 125 volts, and lamps with long ares even up 

to 160 volts and 180 volts had been employod for connecting 


or less with the same object. Col. Renard then mae some 
remarks on the Paper read by M. Ernest Gérard on Tuesday, directly on to 280-volt and 240-volt circuits. These lamps, 
however, gave a very violet light. He thought there was no 


pointing out that the formula given as the results of the 
Belgian experiments agreed remarkably with general data future for these high-pressure lamps as they were wanting in 
efficiency, life and light. M. de Fodor suggested that the 


regarding air resistance. He also gave some figures to show 
the importance of the design of tho front and back of vehiclos reason we were more particular in Europe than they were in 
America as to the steadiness of arc lamps, was because in the 


for rapid transit, on account of air resistance. Thursday’s 
proceedings were terminated with a Paper by M. Claude on | latter country there was practically no competition by the 
electrolysis by return tramway currents, and one by M. Léon incandescent gas burner. M. Bochet took exception to 
Gérard descriptive of a three-phase system for towing boats, | M. Blondel’s statement that differential arc lamps cause an 
employed between Brussels and Charleroi, which is combined economy of nearly 15 per cent. He was convinced thatshunt lamps 
with a light and power distribution network. with a good regulating mechanism were as efficient a differential 
On Friday M. Janet gave an account of some experiments | ones. Prof. Ayrton referred to the Langhans incandescent 
lamps, whose filaments were made of a compound of carbon 


made on an ‘ Alioth” 15kw. rotatory converter at the Central 
Laboratory of Electricity. M. Janet's experiments demonstrated | and silicon. He had tested 100-volt lamps with an efficiency 
of 1:13 watts to 1:7 watts per candle, but unfortunately he 


that there was an undulation of the pressuré recovered at the 

brushes, and also showed the jinfluence of the excitation on | did not know what was the life of these lamps. The 

the continuous current collected at the brushes while the discussion extended to the 100-volt v. 200-volt question, 
and it was also relieved by а discussion on tariff systems, 


alternating current remained constant. 
M. Lombardi then read а Paper on the employment of | started by M. de Fodor, anda Paper by M. Weissmann on low- 
pressure incandescent lamps with thick filaments. 


condensers for high pressures. He gave results of experi- | : 
ments made, utilising pure paraffin and ceresin for the insu- The most important Paper read before this section was that 
of Mrs. Ayrton on the continuous current electric arc, 


lating plates. One of these condensers, with a capacity of 

Imf., or mf. at 10,000 volts, was exhibited at the exhibition. | which she read in French on Thursday. From curves shown 
The dissipation of energy, he said, hardly exceeded 1 per cent., | by Prof. Ayrton at Chicago in 1898 it could be seen that the 
80 that the temperature did not increase appreciably. Such | candle-power of the arc increased with the length of the aro 
plates had been tested to 17,000 volts. The price of these | up to a certain point, and then diminished, and there Was & 
condensers might be as low as 50fr. per kilovolt-ampere. | definite maximum point on the curve for each particular 
M. Boucherot regretted the bad reputation the condensers had | current. On making other observations in this direction, 
acquired. An experiment was to be made, however, by the | a distinct minimum and a second maximum were detected. 
firm of Buquet of a system of series distribution with condensers | In her present Paper Mrs. Ayrton offers an ingenious explana- 
and induction-coils, for public lighting in the village of Noisiel. | tion of this remarkable effect. The cause of the first 
He then spoke of a “ thermo-electric chain,” which it had | maximum and minimum is, by her hypothesis, the varying 
occurred to him to test as a phase-shifter for an alternating | obstruction of light by the negative carbon, which carbon 
circuit instead of a capacity. If a continuous current is acquires a sort of supplementary point for short lengths 
passed for a certain time through a copper-iron-copper couple, | of arc. The second maximum is occasioned by the 
and if the circuit be broken and the double couple connected | increase in the light-absorbing properties of the mist 
to a galvanometer, a current similar to the discharge of a con- | formed by condensed carbon in the so-called gaseous part of 
denser will be observed. To try the effect of a similar device | the arc. One conclusion in her Paper should have an impor- 
in an alternating circuit, two or three hundred iron and copper | tant practical bearing, for she points out that long ares 
washers soldered alternately were introduced into the secondary | are uneconomical, and that the most economical are should 
circuit of a transformer, which gives less than one volt, and | be a short one with large currents, although not so short as 
measurements were made on the 100-volt primary; but | to produce hissing. We hope to publish a translation of the 
it was not possible to observe any appreciable effect. | Paper in an early issue. In the discussion on it, M. Bochet 
He then intended to repeat the experiment with several | recalled the fact that M. Blondel attributed the reduction of 
thousands of copper and iron washers, but he interrupted this | the intrinsic luminosity of the crater with the candle-power 
research on finding that the theoretical shifting of phase would | to the cooling which takes place when an arc is burning in 
be 7/4 and not 7/2, and on taking account of the Joule effect it | the open air. M. Arnoux said that it was an important ques- 
would be even less than 7/4. M. Leblanc agreed with previous | tion whether, at the critical or most economical length of arc 
speakers that troublesome increases of voltage with condensers | indicated by Mrs. Ayrton, the arc would be steady. With 
might be done away with by increasing the capacity of the | most carbons employed at present, these lengths of arc would 
condensers. Increases of voltage, damaging although so | occasion the formation of mushrooms on the negative carbon, 
instantaneous as not to be measurable with ordinary apparatus, | which caused considerable unsteadiness in the light. It 
were caused by harmonics which reinforced the condensers; | seemed, therefore, that not only must arc lamp makers con- 
but he thought this could be avoided by а proper arrangement | struct mechanisms maintaining the length of arc very constant 
of holes in the coil dises of the dynamos. М. Leblanc also | at the critical length, but also that carbon makers must 
suggested a system of single-phase alternators connected in | endeavour to furnish carbons on which mushrooms would 
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not form under these conditions. M. Fontaine emphasised 
the remarkable result that Mrs. Ayrton had shown, that 
the best efficiency would be obtained with arc lengths 
of about one millimetre. Dr. Silvanus Thompson said 
that Mrs. Ayrton’s communication accounted for two hitherto 
unexplained phenomena. The first had been pointed out 
by Mr. A. P. Trotter, that when observing an arc through a 
slit in a rotating disc one saw something turning. This, 


Dr. Thompson thought, was probably due to eddies of carbon 
dust. The other phenomenon was the counter-E.M.F. of the 
arc, which he thought that the high resistance of the true 
carbon vapour at the surface of the crater might help to 
explain. A communication by MM. Blondel and Gigouozo 
on the subject of alternating current arc was then read 
and briefly discussed. | 
(To be concluded.) 


p————————————— 


THE PARIS EXHIBITION.— VII.* 


(BY OUR 8PECIAL CORRESPONDENT.) 


The design of some of the French alternating-current | 


machines is very interesting, and differs frequently in its 
fundamental principles from that of other countries. Some 
of these points of difference run the risk of being termed 
fanciful or capricious, others however, as the Hutin and 
aun “ amortisseur,” are undoubtedly inventions of real 
value. | 


&e:tion at C. D. 


The boiler plate on the rotating part of the German 
4 Helios " dynamo attracts immediate attention, and suggests 
other unusual features in the design of the machine, and in 
the same way the covering-in of the flywheel magnet of the 
Farcot set with wooden battens, and the gaudy brass guard 
which protects the ends of its armature windings (see Fig. 88), 


| КА 


Fia. 40. 


hint that there may be other and more important points of 
origimality in this alternator. This impression is correct, 
for the Farcot machine is fitted with the Hutin and Leblanc 
amortisseur, and the construction of the armature and field 
magnets is original in other ways. The dynamo is two-phase, 
and is designed for an output of 200 amperes in each phase 
at a pressure of 2,200 volts, a frequency of 42 CO per seo., 
and a power factor of 0:85. Its speed is 78:5 revs. рег min. 


* Previous articles appeared in The Electrician of July 20 and 27, August 
3, 24, and 31, and Sept. 14. zi 


and there are 82 polar projections at each side of the field 
magnet wheel. 

In one respect the field magnets resemble those of the 
Mordey alternator. Instead of the now usual ring of poles, 
wound so as to present alternate polarity to the armature, the 
rotating field magnet consists of a central magnetising coil 
(i in Fig. 89) wound round the rim of the flywheel j, and two 


Section at A. B. 
Fic. 39.—Farcot Two-PHASE ALTERNATOR WITH HUTIN AND LEBLANC u AMORTISSEUR,” 


cast-iron rings aa, of the section shown in the left-hand view 
in Fig. 89, and carrying the laminated polar projections 
s, and s. The castings a, and a, are each in four segments. 
To fasten the pole pieces to the rim of the flywheel, keys сүс, 
of swallow-tail section are fitted in to the bottom of the 
packets of discs, and held by bolts d, passing through the rim 
of the wheel, and secured by nuts in the niches eie. The 
magnetising coil is supported between the two cheeks /,/, which 
also carry vanes to ventilate the coil and pole pieces, and the 
stirrups ^, placed at intervals, help to hold the coil in place. 
There are 460 turns of wire 75mm. diameter on the coil. Its 
resistance is 3:5 ohms, and it carries a current of 50 amperes 
at full load. The total weight of the field magnet without its 
shaft is 50 tons, of which three only represent the winding. 
The woodwork on each side of the flywheel is to diminish air 
friction. The battens are of mahogany, and are placed radially. 

The armature or stator of the machine is held in a frame 
composed of two circular castings m,m,. It carries the core 
discs p, pz, which are clamped between the cast-iron segments 
y, and y, The two vertical parts of the armature serve each 
for one phase, and where they are juxtaposed the castings 
тут, have projections m,n, whose number is the same as that 
of the armature coils—viz., 64. The intervals between these 
projections allow for the efficient ventilation of the field 
magnet. Each of the two armature rings is therefore wound 
with 64 coils as an ordinary single-phase circuit. The coils 
have each ten turns, and are connected in series. As is seen 
in the illustration, the coils are wound in two layers (of five 
turns each) and are placed in wide slots in the armature core, 
They are insulated by micanite tubes, and between the two 
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coils in each slot is a triangular block of paraffined wood. 
The section of the copper ribbon of the coils is 8:6 x 88mm., 
and the resistance hot of each coil is 0:113 ohms. The two 
armature windings are staggered, that is to say, the slots in 
one are facing the middle of the polar projection of the other. 
To enable the two parts of the armatures to be taken apart 
easily, a distance of a few millimetres is left between the pro- 
jections n, and n, for otherwise remanent magnetism would 
cause them to cling together. The following are the main 
dimensions of the stator: External diameter of the armature 
6 80 metres, internal diameter of the armature 5:515 metres, 
maximum width of the armature (not including the brass 
guards) 98cm., width of each armature core 80cm., air-gap 
6-5mm., total weight of stator 60 tons. 

The amortisseurs ’’ remain to be described. They consist 
merely of copper bolts kk, 28mm. in diameter, and riveted 
at their two extremities to copper segments. Each pole of 
the magnet wheel is provided with five of these bolts, and in 


845 


however, the flux due to the armature current is an alter- 
nating one, and can be conceived as being resolved into two 
fluxes, revolving with the velocity of synchronism, but in 
opposite directions. One of these will, as before, have no 
effect on the amortisseurs, rotating as it does at the same speed 
as the magnets. The other move in relation to the 
magnet wheel and the amortisseurs at twice the speed of 
synchronism, tending to generate an electromotive force in 
these damping eoils of twice the frequency of the alternator 
current. The currents thus produced in the damping coils 
will give rise to magnetomotive forces opposing and neutra- 
lising the second component of the magnetic flux induced by 
the armature reaction as already mentioned. 

So much in regard to armature reaction. The explanation 
of the effect on parallel running is simpler. The damping 
coils constitute in themselves the armature of an asynchronous 
motor. When the alternators tend to fall out of phase these 
circuits react strongly, and the momentary difference in s 


Fio. 39.—GENERAL VIEW OF FARCOT Two-PHASE ALTERNATOR. 


addition, two similar bolts are riveted to the segments in each 
of the intervals between the poles, and hold a copper plate which 
is to prevent the humming of the alternator. The principle 
of the amotisseur, or '* damping coil" was explained in The 
Electrician in 1896 (Vol. XXXVIII., p. 210), when one of the 
first machines constructed with it was described. The division 
of the armature into two parts, with one winding on each, is 
in order to obtain the full effect of this device, both as a means 
of diminishing armature reaction and facilitating parallel 
running. Although nowadays alternators constructed on 
ordinary lines run in parallel without difficulty, the latter 
function of the damping coils is by no means unimportant in 
this machine, which is driven by & single cylinder engine. 
Inordinary alternators with polyphase windings, the magnetic 
flux due to the currents in the armature is a constant rotatory 
one, rotating at the same velocity as the magnetic flux of the 
field magnet, and in the same direction. It would noi move, 
therefore, in relation to the damping coils, and would have 
no effect on them. With an ordinary single-phase winding, 


is limited to a slight slip of one of the alternators with respect 
to the other, which allows the machines to come into step 


ain. 
E Tho exciter is fixed at the end of the alternator shaft, and 
generates a current of 50 amperes at 175 volts. 

As already mentioned, the engine is a single-cylinder one. 
The diameter of the cylinder is 1 metre, the stroke 1:350 metres, 
and the speed 80 revs. per min. It has four Corliss valves. 
Running condensing and with a steam pressure of Okg. per 
square centimetre, it will develop 700, 1,020, or 1,280 E. E. p., 
according as the cut-off is at 10, 20, or 80 per cent. of the 
stroke. As low a steam consumption as 5°8kg. of steam per 
horse-power-hour is said to have been obtained with similar 
engines. 

At first sight there appears to be nothing more striking 
about the Grammont three-phase alternator than the bright 
copper-clad coils of its rotating flywheel magnet. On closer 
acquaintance, however, one finds that the chief interest 
attaches to its exciter, which is one of the most remarkable 
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-machines in the exhibition. It is wound and connected in | armature, it will be possible to obtain continuous current from 
such а manner as to compound not itself, but the alternator. | fixed brushes when one of the following two equations are 
This so-called compounding exciter is also the invention of | fulfilled, 


-MM. Hutin and Leblane, and is designed on the following n+k=a/w, 
principle. Consider an ordinary continuous-current armature or n—k=a/w,. 
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Fic. 41.—PLAW OF WINDING AND ARMATURE CONNECTIONS OF COMPOUNDING EXCITER. 


under the influence of two rotatory magnetic fields instead of | according as the armature turns in the direction of the rotating 
the usual steady field. One of these fields is excited by | field or in the inverse direction. For this, however, it is 
windings similarto those of an asynchronous motor connected | necessary that the ordinary connections between the armature 
in parallel with the alternator, and the other by similar ' coils and commutator be reversed about an axis of symmetry. 
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Fic. 42.—CoMPoUNDING EXCITER OF GRAMMONT ALTERNATOR. 


windings in series with the alternator armature. Then if there What is meant by this reversal of connections is shown in 
are л pairs of poles for the rotating field, and k pairs of | Fig. 40 (on p. 844), which for the sake of simplicity is drawn 
brushes; if a be the frequency of the rotatory alternating | fora two-pole armature. Any diameter (a vertical one in Fig. 40) 
current through the field windings, and w the speed of the | is taken as axis of symmetry, and instead of connecting A toa, as 
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would be done ordinarily and as is shown by the dotted line, it | of the armature, and to reverse the connections with respect; 


is connected to a’, the corresponding point on the other side of 
the vertical axis. Similarly B is connected to b instead of 
b, and so on. Applying this to a multipolar armature, all that 
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to this axis. 


To obtain the requisite ratio between the number of pairs | 


of brushes, k, and the number of pairs of poles, n, demanded 
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Fic. 43.—DETAIL OF CONNECTORS OF COMPOUNDING EXCITER. 


| | 


| | 


in the above equations, is a simple matter, merely requiring 
the parallel connection of a greater or less number of corre- 
sponding commutator segments. Fig. 41 shows the connec- 
tions for a machine in which the armature and rotatory field 
revolve in the same direction, and in which the equation 
n+k=a/w is satisfied by making »=8, k=6, and о = 888, а 
being 50. It may be noted that the exciter armature will tend 
to rotate at a speed a/n, which is greater than w, so that being 
geared by a wheel and pinion to the alternator shaft it actually 
returns work to the engine in assisting it to drive the 
alternator. | 

The general arrangement of this exciter is shown in Fig. 42, 
and Figs. 48 and 44 show the details of the actual connecting 
pieces between the armature coils and the commutator. 

The alternator itself is driven by a single-cylinder horizontal 
Piguet engine, and is a 600kw. machine. Its whywheel- 
magnet casting is in two parts, and there are 64 steel poles of 
circular section with rectangular pole-pieces. Each pole is 
fastened into a recess in the flywheel rim as seen in Fig. 46. 
The winding is of copper strip, and the insulation is merely 


Fig, 45.—DETAIL OF GRAMMONT ALTERNATOR. 


18 песеввагу is to take the set of the windings corresponding | paper, which is sufficient as the coils are all in series and the 
to each pole by itself, and then to take in each case an axis | difference of potential between adjacent windings only 
of symmetry through the middle point of each of these sections | 0:02 volt. At the other end of the coil, facing the armature, 
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the windings are held in position against the action of centri- 
fugal force by a solid brass washer. The flywheel was designed 
with regard to the fact that the engine was a single-cylinder 
one, 80 that the momentary variation in the speed at a fixed 
load should be less than 0:4 per cent. 

The armature casting differs somewhat from the usual 
design, and consists of three vertical rings joined together 
by transverse ribs. There are holes in the partitions for the 
ventilation of the armature core. The core discs are divided 
into three packets, separated by ventilating ducts, and held 
together by a steel piece of L-shaped section. As seen in 
Fig. 45, the winding is placed in holes of a peculiar shape. 
Cardboard and micanite tubes, tested to 20,000 volts, insulate 
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Fic. 46.—GENERAL VIEW OF GRAMMONT ALTERNATOR WITH COMPOUNDING 
EXCITER. 


the windings. Fig. 46 is a general view of the alternator and 
exciter. The following table gives the chief data and 
dimensions of the machine: 


General Data. 


LEE EEES EE] HCPC oe eo ers eoneeesOOOOOHasvenncecsescenousers 


Class of armature winding Star 
Current in amperes for power factor of 1 ............ ........ 144 
Ditto ditto UT ое исе 206 

Virtual voltage ..................................................... 2,400 

Ditto of each winding... 1,590 
Number of ро1ев...................................................... 64 
Speed in revs, per шїп.............................................. 93°75 

Field Magnets. 

Axial distance between two poles at the periphery, in em. 24:6 
Magnetic induction in gauss (without leakage) ............... 2,000 
Determination of Magnet Winding. 

Ampere turns required for poles ................................. 1,660 
Ditto ditto part of flywheel rim ............ 98 
Ditto ditto armature core between holes... 180 
Ditto ditto ditto beyond holes ... 122 
Ditto ditto АП PAD лына teres еен 7,550 

Total ampere turns q 9,610 

Armature reaction for power factor of 1................. ...... 2,020 

Number of turns in each coll)... 70 

Thickness of paper insulation in mm. 0:5 

Resistance in оһшв................................................... 0:825 

Exciting current in amperes at 120 volts ..................... 146 

ximum excitation in ampere-turns for each magnetic 
circuit at 120 volt vl —y—ᷣ —— 2 A 

Watts expended on excitation .................................... 17,500 

Cooling surface of each coil in f 1,610 

Useful cooling surface per watt in eq. сіп. ..................... 5˙9 

Estimated heating in deg. C.. . 255 

For power factor For power factor 
unity. 077. 

Actual excitation in ampere-turns... 11,650 16,410 

Actual exciting current in amps. ... 46. жаш 117 

Actual power spent in watte ......... 4,250 11,500 


Armature 
Internal diameter in ãꝛõ nn %éõ . 500 
Total width in em eene . РТР 28 
Length of ventilating ducts in cm. ..........................у 5 
Number of holes for windings, 5X64 ......... e . . 192 
Number of conductors in each holen . 7 
Diameter of conductor in mw. eee eene 10:5 
Ditto insulated conductor in MM. ..................... 12 
Section of conductor in sq. mm. ............... eee een 654 
Total length of cable in each circuit in metres isisa 340 
Total weight of cable on armature, in kg. ..................... 590 
Resistance of each circuit in ohms ................... eere 01 
Loss of volts in each wire for power factor of 1............... 14-4 
Ditto ditto ditto o 20°6 
Useful section of iron between the holes, in sq. em. . 186 
Ditto beyond dittouo 180 
Volume between the holes, in c. GM. .................. ẽ 107 
Hysteresis loss at 69 watts per c. dm . 7,400 
Volume beyond the holes, in e. dm. "m . 294 
Hysteresis loss at 23°75 watts per c. dm. ... 6,650 
Total hysteresis loss in watts . 14,050 
C'R loss in the armature for power- factor of 1 ............... 6,210 
Ditto ditto ditto OF ties 12,700 

Efficiency. 

Power factor 1. Power factor=07. 

C?R loss in the field magnets (watts) 4, 250 11,500 
Ditto armature do. 6 10 12,700 
Hysteresis loss do. 1408909 14,050 
Mechanical friction 6, oo 6, 000 
Total Тожа „онын 305190 44,050 
Percentage efficiency......... 989 95˙2 


The Piguet single cylinder engine is horizontal and has 
ordinary double flat slide-valves, the governor acting on the 
cut-off. Its main dimensions are: Cylinder diameter, 850mm. ; 
stroke, 1,100mm. ; speed, 95 revs. per min. It is run with 
8kg. per sq. cm. steam pressure, which is rather high for a 
single cylinder engine. The following table of output and 
guaranteed steam consumption is of interest :— 


Cut-off Steam consumption Indicated Effective 
(per cent). (kg. per hour). horse- power. horse-power. 
6 6,560 525 460 
8 6,670 610 541 
10 | 6,860 684 612 
12 6,990 157 682 
15 7,400 852 774 
20 7,860 1,000 916 
25 v 1,117 1,028 
maximum si 1,524 1,226 


A 38-Mile Electric Railway.—The longest third-rail electric 
railway yet built, says the Railway and Engineering Review, 
of Chicago, is about to be put into operation between Albany 
and Hudson, N.Y., a distance of 88 miles. The line has 
been built by the Albany and Hudson Railway and Power Co., 
on steam railway standards, a portion of the road being steam 
railway changed over to electric line. Power will be supplied 
from an 8,000 н.р. water-power plant at Stuyvesant Falls, 
on the Kinderhook Creek. The dynamos are 12,000-volt 
machines, the current being transmitted to a number of 
sub-stations along the line, where it will be transformed 
and converted to continuous current at 550 volts. The line 
runs through a section of fertile farm country, and 
will do a large freight business in connection with 
manufacturing industries along the route. Itis also expected 
to handle large amounts of dairy and farm produce, as well as 
a large passenger business. For the protection of life and 
property along the route a woven wire fence of small mesh has 
been erected on either side of the road for its entire length. 
At road crossings the third rail is broken, the conductor being 
made continuous by means of a cable laid in an underground 
conduit. Signs have been posted conspicuously at all road 
crossings warning the public not to trespass. The electric 
freight locomotives will be similar to those used in the tunnel 
of the Baltimore and Ohio Railway at Baltimore. There 
appears to be an opinion in America that this railway 18 only 
part of a line to connect Albany and New York City, to be 


completed later on. 
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THE NEW ELECTRICITY WORKS OF THE GLASGOW CORPORATION. 
(Concluded from page 812.) 


POLLOKSHAWS ROAD WORKS. 


This station fronts the Pollokshaws-road, the Barrhead and. 


Kilmarnock joint railway being at the back. The engine- 
house and boiler-room floors are on the same level, and the 
coal store is contained in an elevated mild steel tank running 
the whole length of the boiler-house. The railway has a 
siding running right into the station underneath the coal 
store tank, and the coal waggons are raised by screw elevators 
to a high-level set of rails running along the top of the coal 
tanks. From the coal tanks the coal is discharged through 
shutes into the hoppers of the automatic chain grate stokers. 
The boilers are of the same size and make as those at the 
Port Dundas works, and the ashes are handled in a similar 
manner. The roof of the boiler-house is formed of mild steel 
tanks, with the exception of a 10ft. space over the stokehold, 
which is roofed with glass and iron and has louvre-boarded 
sides for ventilation, and a 4ft. space next to the engine-house 
wall which is roofed in a similar manner. When complete, 
this boiler-house will contain 20 Babcock and Wilcox boilers 
of 1,100 н.р. each, placed in a single line. There will be two 
chimneys, only one of which is built at present however, each 


Engines and Dynamos.—One1,100 B. p. Willans-Crompton set. 
Two 400 н.р. Belliss-Crompton sets. Two 200 н.р. Alley and 
MoLellan-Mavor and Coulson sets. 

Accumulators.— There are at present no accumulators at this 
station, but as soon as possible it is proposed to remove the 
two existing 200-volt Tudor batteries now in two of the sub- 
stations and re-erect them at this station making them up to 
two 250-volt batteries. 

Seeing that the machinery is on exactly the same lines, and 
some of it exact duplicates of the plant at the Port Dundas 
station, no detailed description of it is necessary here. The 
one want at the station is a water supply for condensing 
purposes, but it is in contemplation to erect a cooling tower, 
or an evaporative condenser in the tanks already referred to 
over the boiler-house. 


STREET Work AND MAN CABLES. 


The laying of the supply mains in connection with the new 
scheme was commenced by the Corporation's own staff in 
June, 1898, and by June of this year 544 miles of feeders and 
68 miles of distributors had been laid, 41 miles of feeders 
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PLAN OF THE GENERATING STATION AT POLLOKSHAWS-BOAD. 


200ft. high and 11ft. diameter, and octagonal in section. If 
economisers axe fitted they will be placed immediately over 
the flues. 

The engine-room is 868ft. long, the same as the boiler-room, 
and 56ft. wide between butts, and is roofed with glass and 
iron and has side windows in the front wall. The interior is 
finished with enamelled bricks in colours, the exterior being 
built with red pressed bricks and red sandstone facings. The 
general fittings are the same asat Port Dundas, there being & 
25-ton overhead electrical traveller, and a track along the 
side for a tank weighing machine for testing the steam con- 
sumption of the various engines. On the other side of the 
engine-room and running the whole length is the switchboard 
gallery, while underneath there is a tunnel 8ft. wide and 
6ft. 9in. high (also running the whole length of the engine- 
room), along which all the cable connections are carried. 
There is another tunnel 11ft. wide on the other side of the 
engine-room wall and underneath the footpath. Above the 
delivery yard seen at the end of the works in the plan, 
the battery room is situated, while at the other end of the 
buildings there are the general offices, engineer’s room, 
workshops and a covered yard. 

The machinery whose erection is being completed is as 
follows :— 

Boilers.—Four Babcock and Wilcox, 1,100 н.р. each. 


and 47 miles of distributors being on the north side of the 
river, and 184 miles of feeders and 16 miles of distributors 
being on the south side, the supply being extended through 
the more important thoroughfares over a 2-mile radius from 
the centre of the city. 

The contract for practically the whole of the cables has 
been equally divided between the British Insulated Wire Co. 
and Callender's Construction Co. The feeders are triple con- 
centric cables of 1, 1 and 0:8 sq. in. section, with the exception 
of four feeders laid in some of the residential parts of the 
area, which are of 0:5, 0°5 and 0'25 sq. in. section area. 
The 1 sq. in. triple concentric cable is, we believe, the largest 
cable of its class that has ever been constructed. The B. I. W. 
cable of this size has a diameter of 84!in. The inner copper 
is composed of 91 wires, the middle conductor of 18 segmental 
strips, and the outer conductor of 24 segmental strips, the 
total weight of copper being 21 tons per mile. The total 
weight of lead used in the cable is nearly 19 tons per mile, 
and the total weight of the cable is over 44 tons per mile. 
The cable is manufactured in 110-yard lengths, and is packed 
on drums 6ft. 6in. diameter. The cable was submitted in 
Mr. Chamen’s presence to a severe bending] test, being bent 
backwards and forwards six times round the barrel of a drum 
2ft. Gin. diameter, and it was then tested to a pressure of 
80,000 volts without breaking down. 
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The distributors are of 0:25 sq. in. section triple concentric 
cable, laid in the main thoroughfares in the centre of the 
city, and of 0:15 sq. in. triple concentric cable throughout the 
rest of the area. 

Both feeders and distributors are insulated with resinous 
paper, vulcanised bitumen, or impregnated jute, and all 
except the vulcanised bitumen cables are lead-covered. They 
are laid in iron, earthenware, or wooden troughs, and are 
filled in solid with a composition of the best coal tar, pitch, 
and asphalt oil. On the three-wire system at 250 volts and 
500 volts the core of the cable is positive, the centre conductor 
negative, and the outer conductor neutral The sheathing of 
all lead-covered cables entering the stations is bonded on to 
earth plates put down in the ground of the stations. 

The feeders are brought into tunnels in the new stations, 
and run on supporting brackets up to points under their 
respective panels erected on the gallery in the engine-room. 
They are turned up through the floor and connected directly 
with the terminals at the back of the panels. From the tunnel 
the feeders are run in batehes of from four to six at a time 
through the back streets to their respective feeding points, 
and where a feeder is dropped at a feeding point, the others 
pass into the feeding point manhole and out again through 
disconnecting links, so that there are several points at which 
the feeders may be disconnected or manipulated in cases of 
emergency. 


Barca or six 0:5 TRIPLE CONCENTRIC VULCANISED BITUMEN DISTRIBUTORS 
AND FOUR 1 sq. IN. FEEDERS, LAID IN THE SAME TRENCH ON THE 
WAY TO ONE OF THK FEEDING POINT MANHOLES. 


The feeding points consist of Oft. square cast-iron chambers 
which are cast in eight sections and put together in position. 

The eable is passed through & special design of cast-iron 
gland, attached to the outside of the manhole, and it terminates 
in а cast-iron end-connection box through which rubber con- 
nections are brought up; the positive and negative conductors 
being connected through fuses mounted on porcelains on to 
the positive and negative distributor bus bars. The middle 
wire connection is coupled directly to a middle wire 'bus bar. 
All three 'bus bars are mounted on porcelain insulators, but 
in the case of the positive and negative bars these are attached 
to porcelain fuse blocks, each of which is arranged for a supply 
to two distributors, the fuse blocks being mounted on a 
malleable iron bar which is supported at each end by a 
porcelain insulator. This arrangement tends to provide 
double security from any leakage taking place from either the 
positive or negative 'bus bars to earth. Care has been taken 
to abolish the use of wood, the designs for all fittings being 
in either iron or porcelain, thus minimising the fire risk. The 
distributors are brought into the manholes in an exactly 
similar manner to that described for the feeders, and for the 
positive and negative conductors the rubber connections are 
taken to the fuse terminals on the distributor fuse porcelains, 
strip tin being used for the fuses. The middle wire distribu- 
tor connections are clamped directly to the middle wire'bus bar. 


The manholes are capable of receiving from eight to ten 
distributors, one feeder, and four sets of connecting links for 
other feeders. АП the fittings are so arranged as to be easily 
dismantled or worked upon, a complete set of tools and acces- 
sories being kept in each manhole. An iron ladder gives 
access to the interior, and the manhole cover is designed with 
a view to keeping the manhole free from gas and surface water. 

The plan published in our issue of Sept. 14 shows the 
present arrangement of feeders, the distributors on either side 
of the street having either one or two connecting links 
arranged by means of road crossings according to the length 
of network etween the feeders. 

Where one distributor joins another, a 2ft. square brick 
manhole is built in the footway. The distributor ends are 
brought into this manhole through end connection boxes of a 
similar design to those used at the feeding points, with the 
exception that the boxes have a socket end into which the 


—— = >» = == + э - 9 e — = = ® = "P ® = Ф Ф e Ф o «> «> Ф єз == ч» єз =>» =з эз = om 


ee cee з ф› s өз аз - med. 


: 


i 


a 


GENERAL ARRANGEMENT OF DISTRIBUTORS AT FEEDING POINT MANHOLEs. 


wood, earthenware or iron trough is brought, and this socket 
end is built into the brickwork and holds the box in position. 
The distributor ends are brought up to fuse terminals on 
rcelains, one side of the porcelain being arranged for а bus 
ar, and the other for the cable ends. All bare connections 
are within a few inches of the top of the box to minimise the 
risk of trouble should water get into the manhole. 


In the case of lead-covered cables entering brick manholes, 
bonds are employed consisting of lead blocks in the form of а 
plummer block, the bonds being put round the cable inside the 
socket-end of the end connection box (the socket end of the box 
and lead of the cable being first thoroughly scraped), and an 
iron clamp is put round the outside of the socket and screwed 
down hard on to the lead bond, which is made to project 
slightly above the top of the socket. The end-connection box 
is then connected bya 10-gauge copper wire to an ‘‘earth plate,” 
which in most cases consists of a 6ft. length of 4in. cast-iron 
pipe driven vertically into the soil. 
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. Bervices to consumers' installations are all put in with steel | lids are attached to the box by snugs, one snug for each lid 


tape or lock coil armoured concentric cables, the branch joint 
boxes being designed with a view to facilitate the making of 
the joints when the cable is alive, where this is absolutely 
necessary. Care is taken to connect mechanically the lead 
covering of lead-sheathed cables across the joint box by means 
of the method of bonding above described, the boxes being 
designed with socket ends for this purpose. The service main 
terminates in a Corporation fuse box of two fuses, if for a 
concentric, or four fuses if for a triple concentric service, the 
four fuses being with a view to splitting a consumer’s installa- 
tion into two distinct circuits to meet the Board of Trade 


DETAILS OF GENERAL ARRANGEMENT FOR DISTRIBUTOR MANHOLE 
| CONNECTIONS. 


CORNERS. 


requirements where large installations are concerned. In both 
cases the fuses are enclosed in a cast-iron box of special design, 
the concentric having one and the triple concentric two lids. 
One of our illustrations shows the general arrangement of 
the box. The porcelains are designed so that the gunmetal 
fittings slip into sockets at either end when sweated to the 
cables, each porcelain being secured in position by means of 
sulphur cement poured into a recess in its centre, which grips 
a snug forming part of the cast-iron box. The box is also 
cast with a fillet between porcelains holding terminals of 
opposite polarity, this fillet being lined with mica. The lid or 


being arranged to receive a lead seal, which, when in position, 
secures the lid. Glass fronts are fixed in the lid opposite and 
for the full length of each fuse, the lids being bevelled on the 
inside round the glass in such a manner as to ventilate the 
box without allowing of the fuses being tampered with. On 
the tops of the boxes are sockets through which the house 
mains pass to the fuses, the sockets being plugged with wood 
and sealed with compound, where wood casing is used, or 
provided with nipples, to which pipes may be screwed if 
necessary. 


PLAN OF CAST-IRON BRANCH Вох. 


The department is at present busily employed changing- 
over consumers from the low-pressure supply from the original 
stations at Waterloo-street and Kelvinside to the supply from 
the new stations. The last of the Kelvinside section of mains 
was changed over on August 9, 1900. In arranging for the 
change-over, the outlying districts have been attacked first, 
with a view to enclosing the old area and hemming it in 
gradually towards the old generating station at Waterloo- 
street. Owing, however, to the large number of new blocks 
of offices in the centre of the city, all of which are entirely 
dependent upon electricity for lighting and motive power (the 
motive power being at 500 volts) it has been necessary to deal 
with certain portions of the centre of the city without delay. 
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CowsuMEB'S 4-way Fuse Box. 


The system is worked with the middle wire earthed through 
a batch of twelve 100 c.p. 250-volt incandescent lamps in series 
with an “ earth " recording ammeter. The outer conductors 
of the triple concentric feeders are tested for insulation to 
earth once a week, and a daily test of the general insula- 
tion of the whole network is made without interrupting the 
supply, by noting the current passed by a few cells through 
the middle wire with one pole of the battery connected 
to the middle wire and the other to earth. By this means 
any defect in the insulation of the outer conductor in the 
triple-concentric cables is noted, and in several cases faults, 
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due to pick holes, &c., have been localised before any serious 
results have come to the cables. 

Owing to the south side generating station not yet being 
ready to start supply, a portion of the south side area has been 
supplied from the Port Dundas station through a feeder and 
trunk mains of 1 sq. in. section laid across Glasgow Bridge, 
and arrangements have been made by which the two stations 
can be paralleled: when required through several 1 sq. in. 
trunk mains which cross the bridge, and from connecting 
links between feeding points on either side of the river. The 
whole of the south side distributors will be working from the 
Pollokshaws-road station by October of this year. 

There are at present 265 public arc lamps in use and an 
extension consisting of another 450 lamps is in progress. 
The lamps are 82-hour lamps, connected in series of 10 to the 
outers of the 500-volt distributors. The lamps are either 
suspended from lamp columns erected on the sides of the 
streets, or from the posts carrying the overhead wires for the 
electric tramway system. In the bases of the columns or 
tramway posts, each lamp is provided with a substitutional 
resistance switch, and the resistances for these and in con- 
nection with the automatic cut-out on the lamps, are also 
mounted in the bases. 

The lead between the fifth and sixth lamp in a series of 10 is 
taken through one of the distributor disconnecting manholes, 
and arranged so that by putting in a fuse between the lamp 
lead and the middle wire distributor, half of the lamps on the 
circuit may be run independently of the other, so that, in the 
case of a breakdown on a section of the network or arc lead, 
no more than five lamps need be out at a time. 

All fittings for the manholes and jointings are manufactured 
in the Corporation workshop at 81, John-street, City, plant 
being put down for that purpose in the engine and boiler- 
house of what was the original generating station when the 
Corporation first started an electricity supply for public 
lighting. The mains department is controlled from the elec. 
tricity department head offices, and the city is divided into 
four sections, each section being in charge of a district super- 
intendent who has an office and stores in his particular district 
in telephonic communication with the head office. 


We cannot conclude this account without a few words as 
to the personnel of the electricity department who have so 
successfully carried out this huge work. As convener of the 
Electricity committee, Bailie Maclay has been most energetic, 
and his name will be well known to our readers through the 
papers that he has from time to time read, dealing with the 
commercial aspects of electrical supply. Bailie Maclay’s 
efforts have been well seconded by Bailie Willock, upon whom, 
ав the convener of the Works committee, a very large proportion 
of the work came. As to Mr. Chamen, himself, our descrip- 
tion of the new works describes also the efficient way in which 
he has executed his task. Mr. Wm. Lackie, Mr. Chamen’s 
chief assistant, has been with the Glasgow Corporation ever 
since they have had an electrical department, and in fact we 
believe we are correct in stating that he was one of the assets 
taken over from Messrs. Muir, Mavor and Coulson. Owing, 
therefore, to his intimate knowledge of the town and its 
electrical undertaking, Mr. Chamen has found him invaluable 
in relieving him of & large amount of work. Mr. Ward, the 
mains superintendent, who came to Glasgow from St. Pancras, 
had not only to carry out the large amount of cable work 
described above, but to organise the department, teach the 
men, design all the fittings, not to mention the trouble of 
keeping the original rubber-covered and bare copper conauctors 
in a workable state till they were able to be gradually 
replaced. As resident engineer at Port Dundas and, since 
Mr. Christies promotion to Brighton, as station engineer, 
Mr. Poole has shown great energy, and now that the stations 
are opened and therefore presumably near completion, he 
hopes to get his staff into smooth working order under the 
resident engineers, Mr. Page at Port Dundas, and Mr. 
Thomson at Pollokshaws-road. We must not forget either 
Mr. McEwan, whose enthusiasm in carrying out Mr. Chamen’s 
ideas in the design of the various switch gear was most 
keen. Mr. Calderwood, the chief draughtsman, has given 
Mr. Chamen much assistance in working out the details and 
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superintending the installation of the new plant. We wish to 
express our thanks to all these gentlemen, who, in their 
various departments, have rendered us great assistance in 
compiling this article. 


THE OSMOTIC PRESSURE THEORY OF PRIMARY 
CELLS.* 


BY W. R. COOPER, B.SC. 


Osmotic Pressure.—The nature of osmotic pressure will 
be most readily understood by referring to the following 
simple experiment. In Fig. 1 the vessel A is the head of 
an inverted thistle funnel, the stem being broken off. Across 
the top is stretched a piece of bladder which is tied round 
the funnel. In order to make a water-tight joint, the 
bladder should first be made wet with hot water, во as to 
obtain an even surface, after which it is slightly dried. 
The funnel is made hot, and some Chatterton insulating 
compound is quickly applied all round the edge. While 
the Chatterton is still hot, the funnel is placed top down- 
wards upon the bladder, which is then tied round the 
edge. If properly carried out, a perfectly water-tight 
joint will result. When the vessel so formed is complete, 
it is filled nearly to the 
top of the neck with a 
strong solution of sugar, 
and joined by a good- 
fitting piece of rubber 
tubing, B, to a fine capil- 
lary glass tube, C. By 
slowly pushing the latter 
down into the vessel A 
the level of the sugar 
solution in the capillary 
tube may be adjusted to 
any desired height. The 
vessel A is now immersed 
in a beaker of water, D. 
For the first hour or two 
very little may happen. 
Possibly the level in the 
capillary tube will even 
fall. But at the end of a 
day, а very decided rise 
will be observed, due to 
what is termed the 
osmotic pressure of the 
sugar. Ав soon as the 
diaphragm assumes a 
steady state the rise is rapid. With a tube of about }mm. bore 
and a funnel 11in. diameter the author has observed a rise of 
11 cm. in 20 minutes. 

This pressure is generally explained by saying that the 
sugar molecules are striving to pass through the membrane 
into the water. The membrane acts like a molecular filter, 
being impermeable to the sugar molecules, but permeable 
to the water molecules; and so the water passes inwards, 
but there is little or no exit of sugar if the membrane is suit- 
able. Various membranes are employed in experiments of 
this kind, artificial ones being the most effective. 

The pressure so observed, which may amount to several 
atmospheres, is generally regarded as the pressure exerted by 
the sugar molecules. On observing the osmotic pressures of 
various solutions, it is found that equi-molecular solutions 
exert equal osmotic pressures, irrespective of the solvent, thus 
showing that the pressure depends upon the number of the 
molecules in solution per unit volume. This result is similar 
to the law of Avogadro for gases, which states that equal 
volumes of gases measured under the same temperature and 
pressure contain the same number of molecules. 

As the result of a number of experiments, Pfeffer found that 
the osmotic pressure of a solution is proportional to the con- 
centration and to the absolute temperature. Now the concen- 


* From a book on “ Primary Batteries,” shortly to be published by The 
Electrician Printing and Publishing Co. АП rights reserved. 


Fie, 1.—Osmotic Pressure. 
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tration of a solution is the reciprocal of its volume. We may 
therefore write this result in the form. 


‚1 
Р=К VI. 
or PV = R'T, 


in which P is the osmotic pressure, V the volume, R' a 
constant, and T the absolute temperature. 

Van’t Hoff was the firat to point out the striking analogy 
between this result and the laws of Boyle and Charles, 
which are embodied in the well-known equation referring to 
gases, viz. :— pv — RT, 
in which the letters have similar significations to those in 
the previous equation, the only difference being that in the 
former we are dealing with & volume of solution, whereas in 
the latter a volume of gasis in question. Upon investigating 
the results of Pfeffer, van't Hoff found that the values of the 
constants R and R' in the two equations were practically the 
same, whence he came to the following remarkable conclu- 
sion: The osmotic pressure exerted by the molecules of a 
given weight of substance in solution is equal to the pressure 
which an equal weight of the substance would exert at the 
same temperature if it occupied a volume in the gaseous state 
equal to that of the solution. 

It thus appears that a substance in solution (at least when 
dilute) acts in the same manner as a gas, and the laws of 
Avogadro, Boyle and Charles all apply to such solutions if the 
osmotic pressure be substituted for the gaseous pressure. It 
is therefore concluded that, in the process of dissolving, a 
substance breaks up to a very large extent into separate 
molecules. When the solution is sufficiently dilute all the 
molecules assume a separate existence, and the osmotic 
pressure then becomes a measure of the number of molecules 
present. Such, briefly, is van’t Hoff's theory of solutions. 

Electrolytic Solution Pressure-—When evaporation takes 
place from a liquid in a closed vessel, it continues until the 
pressure of the vapour so formed reaches a certain value, 
depending upon the temperature and upon the liquid. After 
this maximum value of the vapour pressure is reached, the 
condensation which then takes place is equal to the evapora- 
tion; although molecules may still be regarded as escaping 
from the liquid mass into the gaseous, an equal number are 
passing back from the vapour into the liquid, and so a state 
of equilibrium is established in which the vapour pressure 
is equal to and opposes the tendency of the liquid to pass into 
vapour. In the same way the osmotic pressure of a saturated 
solution which is in contact with some of the undissolved 
solid substance may be looked upon as a measure of the 
“solution pressure" of the substance, or of its tendency to 
pass into solution. 

In order to account for the E.M.F., or the difference of 
potential, between a metal and any electrolyte in which it is 
immersed, Nernst introduced the idea of ‘ electrolytic solution 
pressure’’ of the metals. This is analogous to vapour pres- 
sure, and indicates or measures the tendency of a metal to 
pass into free ions when placed in an electrolyte. These free 
ions are positively charged, and therefore also the electrolyte 
containing them. Since both kinds of electricity result simul 
taneously, the metal must be negatively electrified, and will 
attract the positive ions to it. What is called a double 
layer” of electricities results at the surface of separation 
between the metal and electrolyte. As soon as the attraction 
of the metal for the positive ions is equal to the solution 
pressure, equilibrium is established, and no more ions pass 
into solution. If they did so, the electrostatic attraction 
would become greater than the solution pressure, and the 
reverse process would set in—viz., ions would pass back into 
the molecular state. Very few ions suffice to bring about this 
equilibrium, because the ionic charges але large. 

In the case of a liquid containing no ions of the metal in 
question, the value of the E.M.F. depends only upon the 
solution pressure. But if ions of the metal are present, the 
solution pressure is opposed by the osmotic partial pressure of 
the cathions, and the E.M.F. is smaller. Let P be the 
solution pressure, and p the osmotic partial pressure due to 
the metallic ions already present. Three cases are possible. 


First, Р >р: metal ions are produced and the metal becomes 
negatively electrified ; but since the osmotic pressure opposes 
the solution pressure, the number of ions, and therefore also 
the E.M.F. so produced, is smaller than it would be if no ions 
were initially present. Secondly, P=p: in this ease the 
metal does not become charged, because no more metallic 
ions can be produced, and therefore no E. M. F. results. 
Thirdly, P<p: in this case cathions are precipitated, as it 
were, upon the metal, to which they give up their positive 
charges until the electrification is sufficient to repel the 
remaining cathions. .Consequently the metal is positively 
electrified and the solution negatively, an E.M.F. being pro- 
duced which is opposite in sign to that in the first case, where 
P is greater than p. : 

Let us now calculate the value of this E.M.F. The ions at 
the surface of the metal where the “ double layer " is formed 
may be looked upon as being under a pressure equal to the 
solution pressure, whereas any ions in solution are under a 
pressure equal to the osmotic partial pressure of those ions. 
If a current flows, due to the E. M. F., the ions pass from the 
pressure P to that of p, and in 
this change of pressure a cer- 
tain amount of work must be 
done by theions. Suppose gas 
under a pressure p to be con- 
fined in a cylinder, asindicated 
in Fig. 2, bya piston of area A. 
Then the total pressure out- 
ward upon the piston is pÀ. If 
the piston isallowed to move a 
very short distance, dx, outwards, so short that the pressuro 
remains practically constant, the work done by the gas in 80 
moving the piston is pAdr. But Adz is the variation in 
volume, or de, caused by the motion; and so the work done 
is equal to the pressure multiplied by the change in volume. 
The total work done in varying from a volume >, to v, is given 
by the sum of such quantities, or by the integral 
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Fic. 2 —Work done by an Expanding 
Gas. 
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Since we have in gases the relation p»= RT, the integral 
assumes the following value, viz. : — 
RT | oa 


1 U 
- RT log 2 = RT log 2, 
" Pa 


where pi, р, ате the pressures corresponding with , v, 
In this expression the value of the constant R depends upon 
the basis on which we start: it is equal to the product of a 
volume into a pressure divided by the absolute temperature 
of the gas. If a given volume of gas be taken at a given 
temperature, the pressure is not defined by these two quantities, 
because it still depends upon the mass of gas with which we 
are dealing. By forcing more gas into the given volume the 
pressure would be changed, and the apparent value of the 
constant would also change. It is therefore necessary to deal 
with a definite mass. In our case the most convenient unit 
of mass is the gramme molecule. It will be remembered that 
a gramme molecule in the gaseous state occupies a volume of 
22°88 litres at the normal pressure of 760 millimetres of 
mercury and at the normal absolute temperature of 278deg. 
All our quantities are then defined, and the value of R, expressed 
as heat, is found on this basis to be 2 gramme-calories. 
With this value for R, the expressions given above represent 
ihe.work done when a gramme molecule of a gas changes 
from the volume >, to v, or from the pressure p, to po. 

We may now continue the calculation of the E.M.F. 
When а current flows from the metal to the solution, metallic 
ions pass from under a solution pressure P to the osmotic 
partial pressure p. If the electrolyte is a dilute salt-solution 
of the metal, supposed to be monovalent, it may be looked 
upon as completely ionised into equal numbers of two ions, 
and the value of p will then be cqual to half the osmotic 
pressure—t.e., to the whole osmotic pressure which would 
result if no ionisation were to take place. Since the solute 
in a dilute solution obeys the gaseous laws, we may apply the 


F 
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results which we have just obtained for a gas. It thus 
appears that when a gramme equivalent of a metal 
voltaically into solution, giving a gramme molecule of the 


salt, work is done to the extent of RT log F. But if E is 


p 
the E.M.F. at the metal-liquid junction, and the work is 
wholly converted into electrical energy, this work is also equal 
to 96,500 E, because 96,500 coulombs of electricity are 
lequired to decompose one gramme molecule. Thus we have 
the relation 


96,500E = КТ log =. 


The left hand side of this equation is expressed as work, and 
therefore R must also be expressed in that way. As already 
stated, it is equal to 2 gramme-calories, and thus to 
2 * 42x 10° C.G.S. units of work. Remembering that a 
coulomb is у; of the C.G.S. unit, and that a volt is 105 C. G. S. 
units, we have for the value of the E.M.F. in volts 


2 x 42 x 106 P 
7 96,500 x 10-1 x 10 106% 
= 0-000087T log. 
= 000027 log x= 


the last value being obtained by converting the logarithms to 
the ordinary base of 10. If the temperature is 15°C., then 
T = 288, and 


E- 00575 log at 15°C. 


If the metal is not univalent, we have the more general formula 
E20 n | в, 


in which n is the valency. 

Now consider the E.M.F. of a reversible cell, such as a 
Daniell. Here we have four contacts. The metal/metal and 
liquid/liquid contacts only give rise to small E.M.F.s which 
may in the first instance be neglected. At each of the metal / 
liquid junctions, however, we have metallic ions seeking to 
pass into solution ; but this can only take place at one plate, 
deposition being necessary at the other. Consequently the 
E.M.F. takes the form 


E- (00027 (і logo = 2 logi), 
n p ^ р 


in which the two component E.M.F.s oppose each other. The 
sign of either term in itself depends, of course, upon the 
solution pressure being greater or less than the osmotic 
pressure. In this expression the forces are supposed to be in 
equilibrium. It is the E. M.F. on open circuit, in which state 
the solution pressure diminished by the osmotic pressure of 
the metallic ions is equal to the electrostatic attraction of the 
double layer. But when the negative charge on the zino is 
removed by closing the circuit, this equilibrium ceases. The 
positive charge of the double layer is then no longer bound, 
and consequently the solution pressure gives rise to more free 
ions; the zinc passes voltaically into solution and a con- 
tinuous current is generated. 

This theory of E.M.F. has been indirectly confirmed in 
many ways. For example, if the valencies n and n' are the 
same, and if the concentration of the ions is the same for both 
solutions, or p = р’, the formula simplifies to 


Е = 0:0002 T log,, - 


In such & case the E.M.F. depends only upon the solution 
pressures, and, if the salts are assumed to be completel 
ionised, i& does not change when the concentration of bo 

solutions varies in the same way. That is to say, if the 
E. M. F. of a Daniell cell is 1:07 volts for given concentrations, 
it will remain at this value if the concentrations of the zino 
sulphate and copper sulphate solutions are increased or 
decreased by the same amount. This result is easy to under- 
stand. An increase, for instance, in the concentration 
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| diminishes the E. M. F. at both plates; but, as these E.M.F.s 


oppose one another, the resultant E.M.F. remains constant. 
This is found to be approximately the case. 
(To be concluded.) 


ELECTRICITY WORKS ACCOUNTS. 


Bury Municipal Electric Supply Works. 

The management of the Bury undertaking is to be con. 
gratulated on having brought it to a self-sustaining stage in 
the third year of working. ` 

Our analysis shows the satisfactory result for the year 1899- 
1900 of a net profit of £183 after satisfying capital charges 
to the extent of 4:9 per cent. of the mean capital expended, 
and with the moderate total revenue from all sources of but 
4:14. per unit. 

While the items of fuel and oil, waste, water, and stores 
have risen slightly, the remaining two items of generating 
costs have diminished, and all stand at figures below the 
average at the same output and load factor. 

Owing to increases in the public lighting and distribution 
items the works costs show a slight upward tendency to be 
again more than neutralised by the drop in the management 
and property charges, which now show a normal figure. 

The total costs, as well as the collective generating costs, 
are quite 0:54. below what they might reasonably have been 
expected to stand at. 

As for the progress made by the concern during the year, 
the lamp connections have increased by 43:4 per oent., and 
the output from 115,858 units sold to 213,395, or by 84 per 
cent. A most satisfactory change for the better has taken 
place in the load-factor, which in 1898-9 was but 9°19 per 
cent. Last year it worked out at 12:37 per cent. This 
improvement was partly due to increased street aro lighting. 
The private lighting load-factor was 11 per cent. 

Extensions of plant have taken place by the instalment of 
a 30ft. by 7ft. Lancashire boiler and a 250kw. Belliss and 
Morcom vertical tandem compound condensing engine, com- 
bined with a Siemens two pole dynamo for 500 amperes at 
440 volts to 500 volts. This set is provided with a heavy fy- 
wheel for supplying energy for traction purposes, if necessary. 
Owing to the change to the higher pressure, the battery cells 
have increased in number from 180 to 260. A balancer 
and booster set has also been installed. The balancing 
machines are capable of transferring 200 amperes at 220 volts to 
250 volts from one side to the other of the three wire syetem, 
The two boosters are mounted on an extension of the main 
shaft of the balancer, and are each capable of an output of 
100 amperes at 100 volta being used to give the extra pressure 
for charging the cells. 

` Pontypool Electric Light and Power Oo. (Ltd.). 

This little undertaking is interesting because of the dis- 
advantageous conditions of low output and load-factor under 
which it is carrred out. It is seldom that we have to deal 
with the accounts of a concern with an output of only 
58,201 units sold, in combination with a load-factor of 
6-71 рег cent.—a business at the same time mature in having 
completed its sixth year of working. | 

Judging the results of the year by themselves, they are in 
many respects excellent. Both the fuel and repairs items are 
considerably below what they might have been expected to be. 
The management and property charges are also very low con- 
sidering the conditions ; but, on the other hand, the oil, waste, 
water and stores, and the wages items are relatively heavy. 
The resulting works—and total—costs are most commend- 
able, and might well have been associated with an output five 
times that at Pontypool. 

It is a pity that the business makes such slow progress. 
Last year the increase in the lamp connections was only 
8:17 per cent. and in the output but 13 per cent. 

The load-factor at 6-71 per cent. certainly shows a slight 
improvement over the sorresponding figure of 6°47 per cent 
in 1898, but it is still abnormally low. А 

We аге glad to note that the company have contracted to 
maintain six arc lamps for the District Council This will 
probably help to improve the character of the load. 
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е — — BURY. | PONTYPOOL. 
undertaking Wor c an an o o» en en кш en «a Bury Corporation. The Pontypool Electric Light and Power Co. 
Date of Commencement of Supply... = an ax cw an on an November, 1896. August, 1893. [batteries. 
Грит of Supply sm »m om m =m... om am am oe am amem | 5-Wire continuous-current. Low-pressure con. cur. 2-wire system with 
sef Engineer TTD as o on oan oen oan o-an oan man amm — 8. J. Watson. - H P. J. S. Tiddeman. 
YEAR ENDED MAR. 31, 1899. | MAR.21, 1900. || DEC.31,$898. | DEC. 31,1899. 
QUANTITIES— 
i E 5 perierat 1 p p 51,510 393 
sold for pu ting, Ko... 222 оо j | nil 39 
н Used on works Lesen rm cm m cm cmi m cm cm em 3,872 6939 | 1,927 2,878 
UNITS SOLD PER 8 O.P. LAMP CAPACITY = 122 102 123 
Maximum supply demanded „m «„ 144 kilowatts 197 kilowatts 91 kilowatts 99 kilowatts 
Number of public lamps... nn su su sus ous cos ине cun cm cm ame amn 18 arc 51 arc nil 2 arc 
Connections to mains in 8-o.p. lamps „e se... =m =m am == 10,275 14,733 5,194 5,618 
CAPACITY OF PLANT IN 8-0.P, LAMPS on. nn am am rom 9,500 17,300 5,032 4.720 
CAPACITY OF PLANT IN KILOWATTS „a a» 2222 304 554 161 151 


Per kilowatt 


Tota] Fer kilowat Total per kilowatt 
OAPITAL— —.— Capacity. | ^ "^ | capacity. capacity. * | eaPacity. 
Loan yore, benture charges)... =» «= 30,000 98:7 90:3 — — — = 
CEIVED (TOTAL) ш... 22222 29.245 962 621 £10.241 £636 £10.211 £678 
900900 ФИ осе „%. DIU) рен оем ано GED (ED OUS DEUS GD QD ашо CES ено ——= — — 5,241 32:5 5,241 5177 
Loan (including Debenture charges) 22 29,245 96:2 621 5,000 31˙0 5,000 55:2 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 755 2:48 28:9 = 5 2s == 
Share (uncalled) Šos ons od oe oU) GED UP ED GED OD Дй — — — m= === — 75 
Loan (including Debentures) „= 222222 755 2°48 282 — — — — 
REPAID (TOTAL) ooto OF он PI осн PU) PU) GED о о о шив GED — — 325 i 1:07 2:57 — — — —" 
RESERVE OR SINKING FUND 2 1,085 3:57 829 1:50 254 1:58 454* 3°01 
EXPENDED (TOTAL) „osoo om ous om eee me 22 33,079 | 10 40,715 73:5 10,108 616 11.205 742 
Lands and buildings Mm eus ель оно ано GED ооо am GED ооо OE n 8,094 26:6 7 16:5 1, 71 7:27 1,585 9:17 | 
Ко ына н ИТЕР ИРЕНЕ Еак аны анай 11,610% | 584 15,915 26:7 6,452 400 - 6,506 451 
can oes осн 099 099 GEE рою ßjif GED (US ол оо оол GEE OS кап ашо GD 12,889 42:4 15,205 2714 1,050 6:52 1,407 9:52 
Miscellaneous |... ous cos am mms amn oas ams эш am cem amn ss 425 | 1:40 589 1:06 
BALANCE OF CAPITAL AO00OUNT.L... an an am om am ous = т 3,834? i ЕЕ 12:6 = 6,320° = 114 
REVENUE— Total. Per unit sold — Per unit sold 
114 e — — | 2 182 4°520d. 4'099d. £1,321 6159d.| £1,492 6˙156d. 
Revenue from supply »e. 222222 1,971 4:085d. 3°412d. 1,288 6˙00 Ad. 1,445 5'360d. 
" meters, & se ous se sus uus amm > o > . . 81 0°168d. 0°133d. 24 01121. 55 C:1444. 
" public lighting 130 0:269d. 0°533d. — — 4 0:017d. 
" gale of lamps, 4&0. — OEO 000 тёш) RED PO осе => = 0°021d. = —— E TT 
E miscellaneous souroes...... nus we ces vue am — — — 9 6:042d. 9 0:037d. 
EXPENDITURE OUT OF 
TOTAL COSTS „osman oe oae oen omn онаа | £1,110 2:300d. 1:861d. £669 3118d. £116 2:953d. 
WORKS COSTS © ED 09900090 00 0 06 OES вою оеш QU GED ome GED о о о GD aan Om» oD 566 1172d. 1184d. 502 2-340d. 549 2:204d. 
Generation of electricity u.e se um om а om ous om om oas am oan 587 11144. 1:0824. 417 12444. 47 1'9684. 
Fuel (including cartage, & .) 2 225 0°466d. 0:5504. 120 0:560d. 101 0°429d. 
Oil, waste, water, stores 2 39 0:081d. 0:0824. 25 0:117d. 66 0:2744. 
Wages at station 251 0:4794. 0:581d. 260 1:2124, 277 1°143d. 
Repairs and maintenance at station 41 0:085d. 0:069d. 12 0:056а. 30 0:124d 
Distribution of electricity ua am oas om + °° 222 7 0°015а, 0:032d. 83 0596d. 72 0:297а 
Wages, &.. om ооо оо 000 осе оао тан оем ша паи оне сею ашо оле оен \ 7 0:015d 0:022d 60 0:280d. 55 0 227d 
renewals of mains, &. |} | : à 25 0:117. 17 00704 
Publio ig y cm am oss am раю паю OCA DOS тап оо | um OD am OED 00 oan „ 22 0°046d. 0:07 Id. == TT AST — 
i Attendance — am DU; UNS DOS сем оем (US оем „ 0 0 ьан pem 11 0:0234. 0°043d. — =" — т 
Renewals кизее ины 8 11 | 00254. 0-028d. — — — 
MANAGEMENT AND PROPERTY OHARGRS...... —.....— 544 11264. 0:682d. 167 0779d 107 0:689d. 
Rent, rates, 468 mm 2222.2. 208 | 04514. 0:201d 7 0:354d. 80 | 0839d 
Management na oos om —r P 336 0°696d. 0°480d 91 0: 424d. 87 O'359d 
Baláriéé а od case wees eae cata cd Gu aS Ss Gace кш 219 0°578d. 0°397d 405 01874. 405 0:165а 
3 KO cs un cc cuidam ce оса GM ces eis cad 23 0:0484. 00254 15 рст : 99555 
Esta lishment charges T OF 4 в " ` * 
Law charges, &o. se. =m... o= oas ous sus ccm am um к= aus oe \ 54 00714 0`0599. 26° 0`1214. 327 0°132d. 
n mean to mean to mean 
PINANOIAL RESULTS— Total. 5 Total. 5 Total үй си Total. э онаа 
WORKING PROFIT FOR Han .... | £1,072 366% | £1,987 5:39% £652 7174 £776 718% 
Sum carried to Depreciation Fund осе ФЕ оси эш эш о ое — — — (E 100 l 10% 100 6:325 0 
Sum carried to Reserve or Sinking Fund ......... 631 2:157 808 2:197 2007 2°20% 200° 1:85% 
Net interest on loans (incl, Debenture charges) ... 776 2'65% 996 270% 103 1:13% 214 1:98% - 
BALANCE FROM LAST ACCOUNT oe o o os o cm o on oan © o o oas — — — — 27 0:297; 13 0:127 
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THE MEASUREMENT OF LIGHT. 


While in many fundamental physical measurements, 
notably those of weight, time, length, and electrical resist- 
ance, accuracy has been carried so far as io eliminate all 
errors exceeding one part in a million, the measurement of 
the intensity of light has as yet barely attained an accuracy 
of 99 per cent. This is due not only to the difficulty of 
obtaining a luminous surface of never-changing brightness, 
but also to the difficulty which the human eye experiences 
in judging whether two surfaces placed side by side have the 
same brightness. As long as photometry is hampered by the 
necessity of thus comparing two surfaces—and that is the 
only practical method hitherto devised—it is useless to expect 
a sensitiveness exceeding that of the human eye, the sole 
adjudicator. And there is hardly a human eye which could 
distinguish between a surface of brightness, say 150, and 
of brightness, 151. Much has been done of late, however, 
to aid the eye in making fine distinctions. The two 
surfaces to be compared have been brought into absolute 
contact by LuwMEeR and Bropaun’s compound prism, and 
unnecessary fatigue of the eye has been obviated by Матнеув'в 
recording device, which enables the observer to take his 
readings in the dark. But the provision of a standard of 
light has hardly kept pace with these improvements. In the 
measurement of light no standard is ready to hand, as is a 
certain lump of platinum in weighing, or the motion of the 
heavenly bodies in measurements of time. In measuring tem- 
peratures, imperfect though our methods are as yet, we 
have a number of fixed fusing points and boiling points 
always available. But stationed as we are on the earth’s 
surface, no natural light is constant enough for comparison, 
and we have therefore to look out for some constant and 
reproducible artificial light. This, unless we adopt Henry's 
zinc sulphide phosphorescent screen, means high temperatures, 
and, since we usually require white light, it means very high 
temperatures. Such temperatures can as yet only be generated 
by flames and by electric incandescence, and we must find 
the method which furnishes the most trustworthy standard 
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for general reproduction. M. VioLLx's report to the Paris 
Electrical Congress, of which we give a full abstract in this 
number, forms a valuable criticism of standards and instru- 
ments so far proposed and adopted. Two things are practically 
required. One of them is a first-class scientific standard of 
light capable of being reproduced with an accuracy of one in 
a million. The other is an instrument capable of com- 
paring two luminous intensities with the same accuracy. 
When we have thore two things, a solid basis will 
have been laid for a sound system of photometry. After 
that, it will be the business of instrument makers to bring 
an accuracy of at least one in a thousand within the reach of 
every lamp manufacturer and central station engineer. How 
far we are still behind this demand may be seen from every 
line of M. Viorre's report. The utmost constancy attained 
by any of the usual standards, Hefner—Carcel, or pentane 
lamp—leaves errors of 1 per cent., and the utmost accuracy 
claimed for Luuuzs and B RODRUx's prism photometer is 0:5 
per cent. PzrAvEL's researches hold out a hope that the most 
truly scientific standard yet devised, the Violle standard of fusing 
platinum, may be made practically available. It mayalso befound 
possible to preas the incandescent lamp further into service, 
or to devise a flame which will always have the same shape 
and constitution, and be unaffected by moisture or gaseous 
impurities. But such progress must be accompanied by new 
methods of photometry. If, for instance, a selenium or other 
cell were discovered whose resistance was affected by light, 
and by light only, to precisely the same extent as is the 
human eye, then the high level attained in the measurement 
of resistance would be immediately at our command for the 
measurement of light. Instead of comparing the luminosities 
of two patches, we should, as in all accurate measurements, 
control the coincidence of two lines, usually a scale division 
and a pointer. But until that is done we must be content 
with the rough-and-ready methods now available, the least 
troublesome being perhaps the standard incandescent lamp 
used with an oil lamp à la Rowrawp, and, if possible, with a 
LuuuER-BnRopuvuN prism. 


REVIEWS. 


(Coples of any of the undermentioned works can be had from The Electrician office 
post free, on receipt of published price.) 


Traité de Magnétisme Terrestre. By Prof. E. Mascart. (Paris: 
Gauthier-Villars, 1900.) 15fr. 

The author explains in his preface that this work took its 
origin in lectures delivered to French naval officers in 1882. 
These lectures he subsequently supplemented at the Collége de 
France and the Ecole Supérieure de Marine. He states that 
his first object was to put magnetic observers in a position to 
understand the phenomena they have to deal with, and to use 
their instruments. After accomplishing this part of his pro- 
gramme, he found it impossible, in the limits of a single 
volume, to deal in detail with other than the more fundamental 
ideas and firmly established facts of terrestrial magnetism. 
This explains the relatively large amount of space devoted to 
preliminary matter. 

Chapters I., II. and IIL, pp. 1-50, develop the elementary 
theory of bar magnets and uniformly magnetised spheres and 
ellipsoids; while& Chapter IV., pp. 51-74, deals with electric 
currents and coils. The methods are similar to those adopted 
іп Mascart and Joubert's treatise. Chapter V., рр. 75-188, 
treats of properties of magnets of which a knowledge is 
required in reducing magnetic observations. Chapters VI. 
and VIL, pp. 134-188, describe a variety of instruments 
employed in absolute observations, and the procedure followed 
in their use. Chapter VIIL, pp. 189-205, and Chapter IX., 
pp. 206-219, are respectively devoted to rariation instruments 
and to absolute instruments suitable for travellers. Chapter 


X., pp. 220-804, discusses the treatment of observational 
results and the application of Fourier's series. Then, after a 
brief historical résumé it deals with secular variation, solar 
diurnal and lunar diurnal variations, disturbances, the inter- 
relationships of magnetic and sun-spot phenomena and some 
minor problems. Chapter XI., pp. 805-842, treats of mag- 
netic charts, surveys, disturbed areas, and the general theory 
of a magnetic potential. Chapter XII., pp. 349-876, discusses 
the potential more fully, explains the Gaussian analysis, 
and discusses the subject of earth-air electric currents. 
It contains a long mathematical calculation of the action of 
the sun regarded as a rotating magnet. It also explains 
Schuster’s calculation of a diurnal variation potential and 
gives an account of Wilde's ** Magnetarium.” Chapter XIII., 
pp. 877-401, deals in a summary fashion with atmospheric 
electricity, aurora, earth currents, disturbance from industrial 
currents, and earth tremors. Chapter XIV., pp. 402-486, is 
devoted to ships’ magnetism. A table of contents completes 
the book. 

An experimental matter treated with unusual fullness in 
Chapter V. is the temporary induction in bar magnets. The 
author holds (Arts. 27, 46) that in а bar magnet vibrating in 
the earth’s field the transverse magnetisation is likely to be 
appreciable unless the length equals 20 or 80 diameters ; also 
that the temporary magnetisation is greater when the earth’s 
field opposes than when it reinforces the permanent moment, 
The latter conclusion seems based on Lamont’s experiments, 
but it is opposed to more recent experiments in Germany by 
Kohlrausch and others. A second important subject dealt 
with in Chapter V. is the action between two magnets. Each 
is supposed replaceable by a pair of poles. When the magnets 
are in the position usually adopted in the deflection part of a 
horizontal force experiment the couple between them is 
2MM'R-“(1+pR-?+qR“+....), where M and M are the 
moments of the magnets, R the distance between their 
centres, and p,q constants. As it is customary to neglect 
qR^, it is desirable that у should ba small. According to 
Lamont's analysis, which the author adopts, у vanishes when 
the polar distance of the deflecting magnet is longer than that 
of the deflected in the ratio 2:15:1. This result is given cor- 
rectly (p. 115), but still the most desirable ratio of the lengths 
is said to be 2:1. Whether the statement is intended for an 
approximation, or is dug to a confusion between Lamont's 
two fundamental positions, is, perhaps, rather an academic 
question, in view of the author’s statement (p. 84) that he 
has observed the polar distance of a magnet decrease from 
0:88 to 0 69 of its length as its magnetisation was diminished. 
Another point of interest is the best ratio between the two 
distances at which deflection observations are taken. A 
mathematical investigation on p. 118 makes the ratio 1:29:1, 
while Maxwell, following Airy, makes it 1:3189:1. The 
discrepancy arises, apparently, from the different ways of 
interpreting the physical problem mathematically. 

Amongst the instruments described in Chaps. VI. to IX. 
are representatives of the old style with large magnets, 
Kew-pattern instruments, and modern French instruments, 
including an earth inductor. The descriptions, combined 
with the excellent illustrations, should suffice for the ordinary 
reader, but observers such as naval officers might possibly 
profit more from a minuter study of the particular instru- 
ments they have to use (c.f. Stewart and Gee's Practical 
Physics,” Vol. IL, Chap. VL). With reference to Fig. 49 
and the accompanying remarks on the Kew-pattern magneto- 
graph, it may be explained that eye-reading telescopes are not 
an essential part, being, in fact, non-existent in the Kew 
magnetic chamber itself. The arrangements there differ in some 
other details from Fig. 49, and the curves—especially those of 
vertical force—are less easily standardised than the remarks 
on p. 202 would suggest. In the Mascart magnetograph a 
single sheet of paper suffices for the declination, horizontal 
force, and vertical force traces, and only one lamp is used. 
The author regards the three lights and three sheets which he 
supposes daily used at Kew as Une dépense . . . qu'il est utile 
de réduire"; and he takes a somewhat similar view on p. 199 
of Wild's arrangements for securing uniform temperature at 
Pawlowsk. As a matter of fact, two days’ traces are taken on 
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each sheet with the Kew magnetograph, and most of the 
recently-built magnetic chambers—+.g., those at Potsdam, 
Washington, and Utrecht—are evidence that Wild’s views 
are those generally held. The elimination of the annual 
temperature variation has at least many points in its favour, 
and a description of a thoroughly up-to-date magnetic 
chamber would have been usefal. 

Chapter X. is practically the first dealing with observational 
results. Its discussion of secular variation is somewhat 
slight, but is supplemented to some extent in later chapters. 
More space is devoted to diurnal variation (solar and ae 
and to the periodic phenomena of disturbances. Numerica 
data are taken from a variety of sources, notably the recent 
valuable analyses of Parc St. Maur (Paris) results by 
Moureaux, and of Batavia results by Van der Stok and Figee, 
and the older British and Colonial data discussed by Sabine, 
which figure so prominently in Walker's ** Terrestrial and 
Cosmical Magnetism " and Balfour Stewart’s article in the 
** Encyclopedia Britannica.“ | 

In his tables and curves of diurnal variation the author 
Sometimes takes westerly declination as positive, and some- 
times easterly, following apparently the practice of the original 
publication. An explicit statement as to which direction is 
positive seems sometimes wanting, and even a careful reader 
will occasionally experience a doubt. 

The solar diurnal variation is illustrated by curves of three 
types. The first has times for abscisse and magnetic varia- 
tions for ordinates. The second type is a plane orthogonal 
projection of the spherical curve traced by one end of a 
magnet free to turn about its centre; its first use is ascribed 
to Sabine. The third type, due to Airy, is a polar curve, 
whose radius vector represents the horizontal component of 
the force to which the variation may be ascribed. On 
pp. 260, 261, and 262 are reproductions of vectorial curves 
by Airy, showing the mean diurnal variation at Greenwich 
for each of the years 1848 to 1857, with corresponding curves 
for Parc St. Maur for each of the years 1883 to 1897, and 
curves showing the mean diurnal variation at Pare 86. Maur 
for each separate month of the year. The author points out 
that the mean annual Paris curves are all similar in type 
(though variable of course in area), whilst the Greenwich 
curves vary conspicuously in type. | 

A second instance of divergence between older and more 
recent observations is supplied by the annual variation of 
declination. This is the variation shown by the mean monthly 
values after allowance is made for a uniformly progressing 
secular variation. The types of this variation at Paris for 
the epochs 1821-80 and 1888-97 and at Kew for the epochs 
1858-62 and 1890-94 are similar; but the amplitudes of the 
earlier and later epochs are respectively 129” and 20” at Paris 
and 120" and 74” at Kew.* We share the author's opinion 
that the question merits a critical examination. 

Chapter XI. gives copies of some of Neumayer’s world 
charts for the epoch 1885; they are, however, on a somewhat 
small scale compared to the copies of the English Admiralty 
charts included in Vol. II. of Adams’s papers. Fig. 78 is an 
isogonal chart of France for 1896; though also on a small 
scale it shows very clearly the interesting anomaly in the Paris 
basin discovered by Moureaux. The description of the Gaussian 
analysis in Chapter XII. will probably be found ample except 
by the exceptional individual who desires to calculate Gaussian 
constants for a particular epoch. A convenient table on 
p. 852 gives the values found for the first order Gaussian 
constants at various epochs, with the corresponding co- 
ordinates of the northern end of the magnetic axis and the 
values of the moment of the so-called normal distribution. 
It may be worth mentioningt that the data ascribed to Adams 
are not those which he obtained when he limited himself like 
Gauss to 24 constants, also that the longitude of the end of 
the magnetic axis in 1880 as calculated from Adams’ data is 
not 63°39', as stated, but 68'4'. Article 184 refers to 
Schmidt’s calculations of earth-air currents. The line 


* Some of the amplitude data on p. 267 are incorrect, owing chiefly to 
the printer confusing seconds and decimals of a minute. 

+ We also differ in the coefficient of с? from the result obtained in 
Article 126, and from the formule in Article 133 for , g'e, R %, and F'e 
The general conclusions remain, however, unaffected, 


integral of magnetic force round a parallel of (northern) 
latitude from west to east equals 47 times the total earth-air 
current (taken positively upwards) over the included portion 

of the northern hemisphere. The author (p. 871) describes 

the positive direction of the current as from north to south, 
having in view presumably the return path in the atmosphere. 

Whilst regarding earth-air currents as not antecedently 

improbable—especially during aurora—the author regards 

their existence as not yet demonstrated by the established facts 

of terrestrial magnetism. 

The discussion of atmospheric electricity in Chap!er XIII. 
seems to attach considerable weight to Chauveau’s recent 
theory that the diurnal variation of potential has normally 
but a single maximum and minimum, and that a double 
oscillation occurs only at low-level stations, and even there 
tends to become a single oscillation in winter. It also com- 
ments favourably on the ultra-violet light theory of the origin 
of atmospheric electricity, in view more especially of Buisson's 
recent experiments on electrified ice. 

In treating of industrial currents (Article 146) the author 
calculates the magnetic force arising from two equal, but 
opposite, currents along infinite parallel wires close together. 
The magnetic force then diminishes as the inverse square of 
the distance. As the author, however, remarks, the result 
would lead to too optimistic views if applied to trolley lines. 
Owing to leakage, the currents in the wire and in the rails 
are unequal, leaving a considerable uncompensated current 
whose disturbing effect on magnetic instruments diminishes 
only as the inverse first power of the distance, whilst the action 
of the leakage currents is decided largely by local peculiarities. 

The treatment of ships’ magnetism in Chapter XIV. is 
exceptionally full, and the mathematical analysis is, in general, 
extremely neat. 

As is almost invariably the case in the first edition of a 
comprehensive work, there are a considerable number of 
errata, especially in the later chapters. These are, however, 
mostly printer’s errors of an obvious kind, and their enumera- 
tion would unduly occupy space. The numerical tables seem 
carefully compiled, if one may judge from a comparison of a 
good many of them with original sources, and the presentation 
of facts seems both clear and discriminating. The authors of 
some recent work, especially those fond of speculation, may 
feel somewhat neglected, but the policy of touching very 
lightly on hypotheses which are likely to undergo considerable 
transformation before general acceptance has а good deal to 
be said in its favour. One aspect of the book that should 
recommend it in this country is its full recognition of English 
work both ancient and modern. Whilst we have ventured on 
a few criticisms we regard the book as an excellent one, likely 
&o enhance the author's long-established reputation. He is 
to be congratulated on the energy that has enabled him to 
compile and co-ordinate so successfully the multifarious facts 
of “ Terrestrial Magnetism,” notwithstanding the claims of the 
important official duties which he discharges. 

CHARLES OHREE. 


PHOTOMETRY .* 


BY J. VIOLLE. 


The International Electrical Congress of Geneva, 1898, adopted 
the following resolutions with rezard to photometric quantities and 
standards of light :— | ; | 

1. The international photometric standards have for their basis the 
luminous intensity of a point source. ` They are embodied in the 
following table :— 


— — M emm — 


Quantity. | Name, | Definition. 
Intensity of light. . Gandlses | I 
Luminous flux ... ........... Eumeesse ne $=10 
Illumination. Lux = Lumen /square metre. E= /s 
Brightness ꝙ Candles per square metre ... e — 1/8 
Lighting . Lumen- hours ꝗͥ Q=T 


2. The unit of intensity is the decimal candle. ! 

3. Provisionally, the decimal candle may, for industrial purposes, 
be represented by the horizontal intensity of the Hefner lamp, subject 
to the necessary corrections. 

* Abstract of a Report presented to the International Electricity Con- 
grees at Paris, 
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INCANDESCENCE STANDARDS. 


I. The international platinum standard has, notably at the Geneva 
Congress, been subject to criticism which ap hardly justified. 
Some time after the congress we enumerated the conditions which 
should be observed in using this standard. The platinum should be 
perfectly pure, and so should the lime of the crucible. Ina work on 
the standards of light, which is of fundamental importance,* 
M, Petavel gives preference to the Violle standard, employed under 
the following conditions :— 

1. The platinum must be chemically pure. 

2. The crucible must be made of pure lime (prepared by calcina- 
tion of the carbonate) obtained by precipitating calcium nitrate by 
ammonium carbonate. 

3. The hydrogen burnt must not contain hydrocarbons. 

4. The gases must be in the proportion of four volumes of hydrogen 
to three of oxygen, mixed by passing the oxygen both through an 
inner tube and through an annular space outside the hydrogen tube. 

Under these conditions, the platinum is carried to a temperature 
little over the fusing point, and the luminosity of the metal is not 
altered by a combination with carbon. 

The ap constructed by M. Petavel permits a single experi- 
menter to conduct the whole operation. The expenditure of hydrogen 
being brought to 0:8 cubic ft. per minute, combustion is carried on 
for 15min. At the end of that time the two currents of gas are 
Stopped by an electromagnetic device, and a epee is placed 
over the platinum instead of the blow-pipe. ter centreing the 
cover, measurements can begin. After another heating of 15min. 
readings are taken every 10sec., marked by a bell. The positions of 
the photometer index are marked, and subsequently read at leisure. 

The luminous intensity falls very rapidly at first, then suddenly 
rises with a flash, and varies very slowly for 40sec. ог 50sec., after 
which the fall is accelerated. M. Petavel enters the readings corre- 


Serum to the slow variation on squared paper. 'The points so 
obtained are sensibly on a straight line, and that ]ine is р aced up 
to the absciesa corresponding to the flash. The value thus found is 


called the intensity at the moment of solidification. The experimental 
error is about 1 per cent. at the most. 

When the platinum is heated electrically, the lime crucible is 
rapidly deformed. It is therefore better to fuse the platinum in a 
nickel crucible kept cool by a current of water. The platinum 
remains solid where it touches the nickel, and the latter is not heated 
to redness at any point. 

II. Messrs. Lummer and Kurlbaum propose to employ incan- 
descent platinum at a temperature below that of fusion, and defined 
by the condition that nine-tenths of the energy radiated are to be 
absorbed by a layer of water 2cm. thick. In the apparato used at 
the Reichsanstalt at Charlottenburg, the source is a sheet ot platinum 
25mm. broad and 0015mm. thick, brought to incandescence by а 
current of about 80 amperes. The energy radiated is measured by a 
bolometer designed specially for this work. Though the author's 
method is & valuable application of physical precision to photometry, 
the employment of a shunted galvanometer introduces the risk of 
thermo-electric forces and other complications, and on account of the 
low temperature chosen, the light is too red for photometric pur- 
poses Although, therefore, this modified. platinum standard may 
serve as an intermediate standard, as for verifying the Hefner lamp, 
it is hardly available as an ultimate standard. 

III. Another constant and very high temperature is given us in 
the crater of the Е arc carbon. Electricians have known for 
Bome time that the area of the crater varies nearly as the current 
intensity, and that the luminosity follows nearly the same law. I 
have shown that the brightness remains strictly constant when the 
power varies from 500 watts to 34,000 watts. This constancy shows 
that the temperature of the positive carbon is unchangeable, and 
confirms the old hypothesis of the volatilisation of the carbon in the 
arc Messrs. Le Chatelier and Blondel have proved, on carbons of 
very different make, that the brightness is the same whatever their 
E molecular state, so long as they are pure enough. 

Utilising these results, M. Blondel has constructed an apparatus 

rmitting the use of & known area of the crater as a source of light. 

essre. Abney, Swinburne and Silvanus Thompson had already 
endeavoured to base a seconlary standard on the same princi ple, 
and I have made attempts in the same direction. "These attempts 
have not yet furnished absolutely satisfactory results. One of the 
causes of the lack of success is the fact that when the arc hisses the 
most brilliant region is displaced periodically on the surface of 
the carbon ; and even when the arc is silent the immobility of 
the useful spot is not all that could be desired. M. Petavel, who 
also studied the positive carbon with a view towards its utilisation as 
a standard of light, did not succeed in obtaining perfectly concordant 
values for the brightness of the crater. The mean result was 
147 c.p. per square millimetre, which is in fair agreement with the 
158 found by Blondel. The confirmation of the essential result, 
viz, the constancy of the brightness of the most luminous part of 
the crater, justifies the hope that after all the positive carbon may 


* J. E. Petavel, Proc., Roy. Soc., 65, pp. 469-503, Jan., 1900. 


furnish à practical standard. M. Petavel had already obtained more 
satisfactory results by arranging three negative carbons along the 
edges of a lar pyramid having the crater for its apex. He only 
abandoned this device owing to its complication, which did not allow 
him to observe by himself. The doubts produced by the extreme 
results obtained by M. Petavel are lessened by noticing with him 
that they are due to a difference of temperature between 3,935deg. 
and 4,018deg. It is reasonable to believe that further researches will 
narrow even this small interval. 


IV. The study of incandescent lamps, apart from its practical 
importance, presents a great interest since their utilisation as inter- 
mediate standards in photometry. Numerous experiments have 
shown that these standards may be brought to a definite luminosity 
if the pressure at the terminals is carefully regulated. This regula- 
tion must be very precise, since the luminous intensity changes 
much more rapidly than the voltage (5°5 times, according to 
Liebenthal). 

Constancy is not obtained in these standards except by using rays 
emitted in a direction in the neighbourhood of which the intensity 
does not vary much. The work of M. Liebenthal furnishes us a 
collection of precious documents for the study of the different forms 
of lamps in different directions. The author distinguishes four 
of incandescent filaments : (1) The straight filament along the axis 
of the lamp. (2) The filament composed of two straight parts 
united by a curved portion which is a semi-circle, or slightly more 
than that ү filament may be simple or double, and the diameter of 
the curve larger or smaller in comparison with the total length). 

3. The filament in which two rectilinear portions are joined by a 
curve whose projection on to the medial р presents one, two, or 
three double points ; in the case of one double point the lamp may 
contain two similar filaments. 

4. The filaments which describe round a left-handed curve semi- 
circular festoons whose plan is el to the axis of the lamp near 
the pin of attachment, and normal to it in the middle portions. 

The study of the horizontal intensity, by 40 measurements at 
intervals of 9deg. of circular measure, shows that reflections on 
the walls of the bulb, especially in type 3, may cause very con- 
siderable local anomalies. It is therefore necessary to choose 
& unique direction if we wish to calculate the mean horizontal 
intensity from a single determination. Experiment shows that, 
generally speaking, the intensity passes through a maximum in a 
direction perpendicular to the mean plane of the filament in types 
2 and 3, and 1n the plane of symmetry in type 4. 

The following coefficients enable one to find the mean horizontal 
intensity from that of the maximum :— 


Type 2. Straight parts close together . 0:99 
„ 2. Straight parts far apart, curved fiament ............ 0:88 
„ 3. Single loop between straight parta .................. 0:94 
ii "i Two or three loope .............. eene 95 


Two measurements in mutually perpendicular directions do not 
as a rule give asatisfactory mean value. Three equidistant measure- 
ments might suffice, but the error may exceed 2 per cent. 

An exact value of the mean horizontal intensity is always found 
by receiving the rays reflected by an unsilvered glass revolving 
about the axis of the lamp, with which it makes an angle of 45deg. 
This mirror might be replaced by a fixed pyramid of 10 glass plates. 

The Union of German electricians has adopted as the horizontal 
intensity the mean of the intensities in three directions. "The pho- 
tometer receives the rays emanating directly from the lamp, and 
the rays reflected by two mirrors suitably inclined. The mean error 
amounts to 1:9 per cent. when the straight line joining the points 
of attachment of the filament is normal to the axis of the photometer. 

M. Liebenthal concludes that the method recommended by the 
German Union for lamps without loops, or with a single loop, may 
be applied with sufficient approximation for practical purpoees to 
other types, provided that the lamp to be tested and the standard 
lamp ate of the same species and arranged as described. One may 
even employ the loopless lamps, which show a very constant distri- 
bution of intensity for standardising looped, filaments. Equality of 
intensity is not absolutely necessary; а lamp of 10 c.p. or 25 c.p. 
may be compared with one of 16 c.p. 

The American lnstitute of Electrical Engineers recommende, for 
determining the mean horizontal intensity, the method of turning 
the lamp upon its axis at the rate of two revolutions per second. 
That speed seems small enough to avoid the noxious effects of centri- 
fugal force, and permits the application of the method proposed a 
long time ago by M. Crova. 

M. Liebenthal's studies of the distribution of light outside the 
horizontal plane have shown him that the mean spherical intensity 
of the different types of incandescent lamp is equal to the mean 
intensity measured in a direction making an angle of 46deg. to 
53deg. with the axis. This result is in good agreement with that 
of the committee of the American Electric Light Association. 
Mr. Bell, in his report, proposes to obtain the mean spherical 
intensity by observing the intensity of a lamp turning about an axis 
inclined 45deg. to the vertical. 
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FLAME STANDARDS, 


The chief flame standards are: The Carcel lamp, prescribed in 
France for gas tests ; the Vernon-Harcourt pentane lamp, employed in 
Eogland in two forms, one of which now represents the English c. p.; 
and Von Hefner-Alteneck’s amyl-acetate lamp, which is the legal 
ird in Germany, where it has replaced the Union paraffin 
candle. 

The regulations for the use of the Carcel lamp continue to be 
applied as formulated by Dumas and Regnault. The Hefner and 
Vernon-Harcourt lamps have been, during these last years, the 
objects of important works, which we shall proceed to summarise. 

‘I. The Hefner standard comprises a cylindrical receptacle and 
a wick tube of minutely regulated dimensions, together with a 
mechanism for regulating the height of the flame. The Reichsan- 
stalt furnishes with every lamp a certificate of guarantee, ectting forth 
that the dimensions are correctly observed, and giving the lumin- 
osities observed with the two wick-tubes and the two flame regulators 
supplied with each lamp. The height of the flame must be 60mm. 
A difference in the height, amounting to 1mm., produces a difference 
in the luminosity amounting to 3 per cent. 

M. Liebenthal's researches show that the intensity of the Hefner 
lamp is, on the average, several per cent. greater in winter than in 
summer. This effect is chiefly due to water vapour, Allowing for 
this vapour in accordance with Liebenthal's formule, the error is 
reduced to 0-41 per cent. The effect of change of barometric pres- 
eure is not great, as it does not exceed 0-4 per cent. for a difference 
of pressure of 40mm. 

If x is the number of litres of water vapour in 1 cubic metre of air, 
and 21 the number of litres of СО», the intensity varies according to 
the formulie, 

y 1:049 (1 – 00053x). 
y= 1-012 - 0 0072 41. 


The superior influence of the water vapour is aue to its greater 
specific heat. Since a prolonged use of the lamp also reduces the 
proportion of oxygen to nitrogen, a further error is introduced, 
which may amount to 2 per cent. if 1 litre of oxygen is withdrawn 
from every cubic metre. 

The red tint of the flame and its inferior luminosity are its great 
drawbacks. Moreover, the mobility of the flame often necessitates an 
assistant observer. Otherwise the lamp gives very consistent values. 

In 1891 the author found the value of 1026 decimal candles for 
the Hefner lamp. More recent measurements, undertaken by 
M. Laporte* at the Central Electrical Laboratory, with Hefner 
lamps properly standardised, gave the very different value of 0 885 
decimal candles. This was based upon a Carcel lamp, whose value 
the author had found to be 9:6 decimal candles. 

lI. In the 1 c.p. pentane standard the liquid pentane contained in 
a recipient is evaporated by a wick placed inside a tube projecting 
beyond it by several centimetres, so tnat the wick is not charred. 
The flame burns in the open air; its upper part enters a chimney 
which reduces its mobility and gives it a whiter tiot. A small 
window gives a view of the point of the flame, which must be kept 
in the centre of the window. The intensity of the visible part of 
the flame, between the burner and the lower edge of the chimney, is 
then of the value of 1 English c.p. According to M. Vernon- I Iareourt 
the flame is steady қув а quarter of an hour, any further 
variations rarely attaining 2 per cent. 

In another type, represented by the 10 c p. lamp prescribed in 
England for gas testing, the lamp is fed by a current of air charged 
with pentane vapour in its passage through a saturator. The 
mixture descends, under the influence of its weight, through a 
caoutchouc tube into a ring-shaped steatite burner. The chimney is 
surrounded by a brass tube, in which an ascending current of air is 
produced, and this air is brougbt back to the base of the llame by a 
central tube. In a Paper read before the Institution of Gas 
Engineers in June, 1898, M. Vernon-Harcourt showed that the 
intensities of the two standards described do not differ by more than 
1 per cent. 

M. Liebenthal has subjected the pentane standard to a study 
similar to that carried out on the Hefner standard. He found that 
the height of the flame must be regulated exactly. When the point 
is in the middle of the window the intensity passes through a 
maximum. It diminishes by 2°5 per cent. or 2 1 per cent. when the 
point is at the bottom or at the top of the window respectively. 
The flame does not reach its maximum intensity till half-an-hour 
after lighting. 

The pentane lamp, though having a much stiffer flame than the 
Hefner, requires more attention. The influence of moisture is 
sensibly the same as fur the Hefner lamp. The pressure, however, 
produces a much greater effect, and is regulated by the formula 


^ y -0:00019(b — 760) 


according to which a change of pressure of 40mm. brings about a 
variation of 2 per cent, It is therefore necessary to allow for 
altitude above sea level. This is a grave fault, but for all that the 


* F. Laporte, Elcttricità, Milan, 17, pp. 755 and 775, 1898. 


superiority of the Hefner over the pentane lamp as a standard is 
not clearly proved. 

ПІ. Dibdin's apparatus, recommended by the report of the Pho- 
tometric Committee, has been the object of a study by Mr. Grafton, 
In this apparatus, the air carburates itself by its passage through 
pentane in a reservoir forming the base of the apparatus But the 
proportion of air and pentane varies with the temperature and 
moisture in the room. 

On the other hand, Methven’s standard with pentane carburator 
fed by coal gas, and with a diaphragm before the tlame, has given 
very good resulta Moisture and teinperature would not produce 
variations beyond 0:5 per cent. But this figure must be accepted 
with caution. 

IV. Various flame standards have опу been proposed, but 
have not yet been adopted in practice ; notably acetylene standards. 

In 1893, the Dutch Photometric Commission recommended the 
employment of a lamp of the Vernon-Harcourt type slightly modi- 
fied, in which & mixture of nine parts benzine with 100 parts of 
ether should be burnt. The intensity was to be 1:48 English c p. 

By burning acetylene under a pressure of 30cm. of water in a 
burner which spreads it out into a broad thin sheet, the author 
obtained in 1895 a perfectly steady flame, whose intensity surpassed 
100 c.p. for an expenditure of 58 litres per hour. The brightness is 
uniform over a large area. In the tvpe constructed by M. Carpentier 
the acetylene enters by a small conical orifice, draws the necessary 
air along with it, penetrates into a narrow mixing tube, and issues 
through a batswing burner. The flame is enclosed in a box, one of 
the faces of which carries an iris diaphragm, while the other receives 
diaphragins with perforations calibrated in advance. | 

he flame is of remarkable whiteness. Spectro-photometric 
measurements have shown that in the whole range of the visib'e 

vectrum the acetylene light differs little from that of fused platinum. 

M. Fery burns acetylene at the end of a thermometer tube about 
05mm. in diameter. The height of the flame varies from 5mm. to 
35mm., when the consumption of gas incre:ses from 1°25 litres 
to 6 litres per hour. Between 10mm. and 25mm. the intensity is 
sensibly a linear function of the height of the flame. The diameter 
of the flame varies very slightly. 

The inconvenience presented by the combustion of acetylene of 
producing a deposit which obstructs the passage would be avoided, 
according to Blondel,* if pure ethylene were burnt in pure oxygen. 

Another acetylene standard has been constructed in America by 
Mr, Fessenden. The Committee of the American Institution of 
Electrical Engineers burns a mixture of two parts of acetylene and 
one part of hydrogen in a current of pure oxygen. 

. Blondel has constructed a chimney lamp burning a mixture 
of alcohol and erystallisable benzine, and M. Broca has proposed an 
“ albo-carbon " lamp burning naphthalene, which is supposed to give 
a very constant intensity. " 

V. The above descriptions show sufficiently clearly how difficult 
it is to obtain satisfactory results with flame standards. The greatest 
errors are due tu variations in the height of the tlames, which may 
amount to as much as 24 per cent. With a careful regulation of the 
height, the intensity of the Hefner lamp may bs kept within 2 per 
cent, of its standard value. But the old Carcel lamp appears to be 
the steadiest of all, since with careful handling the error may be 
kept below O 8 per cent. 


PHOTOMETERS, 


I. The principle of Bunsen’s photometer has been utilised by 
Messra, Lummer and Brodbun for constructing an apparatus which 
is greatly superior to those wl ich had preceded it. The opaque part 
of the screen is constituted by a portion of the hypothenuse face of a 
total-retlection prism, which throws back the rays comiag from one 
of the sources. The middle region is, on the other hand, deprived 
of reflecting power by having another prism of equal refractivity 
pressed against it. The contact surface is circular, and lies in the 
plane of symmetry of the photometer. Two white screens, illumi- 
nated by the two sources, are seen side by side by the two alternative 
paths, and their equality is tested by the disappearance of the circle 
of contact. The great superiority of this photometer over the older 
forms Jies in the sharpness of the dividing line between the two 
illuminated surfaces. When the two sources have slightly different 
tints, equality of brightness produces a continuous gradation which 
cannot be mistaken. A variation of 15 per cent. in the brightness 
of a source is distinctly traceable, and the mean error of a reading 13 
less than 0 5 per cent. But ап unexplained imperfection lies in the 
fact that when the two sources are reversed differences as high as 
3 per cent. are often indicated. ‘This may be due to some hitherto 
unknown peculiarity of “total” reflection. " 

The same apparatux may be es if we adopt the priaciple of 
contrast instead of the principle of equality. Interposing iu the half 
of each of the beams a plate of glass, four patches are obtained, and 
the distances may be so regulated that the contrast is the same 10 
each pair. In the latest model, the field of vision is limited by an 
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elliptic curve with its longest axis vertical. To the right and lett, 
trapezoid areas detach themselves, which, at the time of adjustment, 
must appear darker than the semi-ellipses which surround them, and 
the contrast must be the same. 


II. MM. Blondel and Broca have constructed a univeral photo- 
meter which allows the performance of all the measurements required 
in photometry, such аз intensity, luminosity, and brightness, both 
for near and distant sources, The apparatus is symmetrical, and 
carries two translucent diffusing screens which are binocularly 
observed by means of two mirrors at right angles to each other, and 
inclined at 45deg. to the rays. This part of the apparatus may take 
the place of a Bunsen or Violle photometer. Luminosity measure- 
ments are made as in Mascart’s photometer. For intrinsic brightness, 
real images are prodnced on the screens, and the method of Cornu’s 
microphotometer is followed. 

III. M. Blondel’s “ photomesometer" applies the principle of 
Allard’s method for determining the mean intensity, i. a, the quantity 


т 
In 3 І sin айа. 
a 
0 


where a is the angle between a fixed ray and a straight line which 
grazes the plane in which the observations are made. 

M. Blondel sends the rays of the arc back to the photometer by 
means of a reflector formed by 21 mirrors arranged as a truncated 
regular pyramid. To measure the mean intens'ty, the arc ia placed 
at the centre of a T provided with openings in the shape of 
windows bordered by mendians and subtending horizontal angles 
proportional to sin a. This sphere is made to turn at a rate of 
200 revs. per min. 

IV. In M. Blondel’s luminometer the geometrical centre of the 
source to be studied coincides with the centre of figure of a sphere 
cut in two opposite directions along sectors of 18deg. each. "The rays 
fall upon an ellipsoidal mirror which makes them converge on a 
diffusing screen. There they produce a luminous patch 20cm. to 
50cm. in diameter, the intensity of which is determined by means 
of a photometer placed at a distance of 2m. to 5m. If the source is 
symmetrical a single reading suffices to determine the total luminous 
flux. 


V. As regards colour photometry, it has been shown by Lummer 
and Murphy that there is no strict relation between the width of 
slit and the luminosity obtained in any region of the spectrum. 
Polychrome photometry is not facilitated, on the other hand, by 
reducing the intensities of the different colours, since the sensitive- 
ness of the eye diminishes in the same proportion. 


VI. The rotating sector, which is often used in spectrum photo- 
metry, does not give accurate results unless each flash of light has a 
duration of less than 0°01 second. This has been shown by Char- 
pentier's investigation of the properties of the retina. 


VII. MM. Lummer and Brodhun have constructed a spectro- 
.photometer, in which the superposition of the rays proceeding from 
two collimators at right angles is effected by a system of two total- 
reflection prisms with vertical edges. The hypothenuse surfaces are 

lane as in the contrast photometer. On one of them the surface 
ayer is removed along strips normal to the edge. Mr. Brace has 
since constructed a simpler apparatus on the same principle. 

VIII. Colour photometry seems to bave made considerable pro- 
gress since the application of a method proposed by M. Charpentier 
and Mr. Rood. This method is based upon the fact that when two 
surfaces of different tints are alternately brought before the eye in 
rapid succession, a flickering sensation is produced until the intensities 
are adjusted to a certain ratio. The point thus attained might be 
used to define *equal intensities." "Unfortunately. when the two 
intensities are then reduced or increased in the same ratio, the 
flickering often re-appears. 


ELECTRIC FURNACES.* 
BY M, KELLER. 


The author takes as archetypes of all modern electric furnaces 
those of Siemens & Huntingdon and Moissan. The firet of these 
consisted of a crucible of some refractory earth, receiving current 
at its base, a movable carbon pencil fixed within it acting as the 
second electrode. The arc was thus formed between the lower 
point of this carbon electrode and the surface of the materials con- 
tained within the crucible, The Moissan furnace consisted of a block 
of lime, hollowed out at its centre to receive the materials to be 
heated, and provided with horizontal channels for reception of the 
two carbon pencils conveying the current. A second block of lime, 
fitting over the first, completed this furnace, and served to retain the 
heat emitted by the arc which formed between the points of the two 


Abstract of a Paper read before the International Electricity Congress 
at Paris, US tn 


carbon pencils when the electric current was passed along them. 
The materials in this furnace were placed in the follow cavity in the 
centre of the block and the arc played over their surface, 

The first of the electric furnaces developed from the above labo- 
ratory types for industrial purposes was that of the brothers Cowler. 
In this furnace the material to be treated was placed between two 
conducting surfaces, which conveyed the current, and was surrounded 
by non-conducting finely-divided material. The current was thus 
obliged to traverse the material lying between the two electrodes, 
and if this in the unfused state was a non-conductor of electricity, 
movable carbon electrodes were used in order to form an arc above 
the furnace contents, and bring them to the fused condition. This 
furnace, invented in 1885, and improved in 1887, was used at Milton 
in Staffordshire for reduction of aluminium oxide, and for production 
of aluminium alloys. 

The Héroult furnace introduced at a later date for obtaining alloys 
of aluminium with copper, was based upon the same princip'e as 
that of the Cowles brothers. This furnace has been used at Froge: and 
at Neuhausen for production of aluminium, and more recently tur 
the production of caleiumrenrbide. The modified form adopted for 
the latter manufacture consists of a box mounted upon wheels, the 
base of which is of carbon, and the sides of some non-conducting 
material. The base of this box acts as one electrode, and a carbon 
rod, subject to a vertical up-and-down movement, forms the second. 
The furnace body is thus movable, and can be wheeled away when 
the reaction is completed, in order to be replaced by a newly-charged 
one. 

The author next classifies the furnaces designed for calcium carbide 
manufacture as: (1) Arc furnaces (based on the Moissan and 
Siemens type); (2) Resistance furnaces (based on the Héroult type); 
(3) Incandescence furnaces (based on the Cowles type). 

Arc furnaces may be again sub-divided into three classes, according 
to the mobility of one or both electrodes and the number of carbons 
used. The furnaces designed by Patin, by the Deutsche Gold und 
Silberscheide Anstalt, and by Street, have both electrodes movable, 
and thus come under sub-division I. " 

A very large number of furnaces fall into the secord grcup, 
having one electrode fixed—generally as hearth or floor of the furnace. 
The furnaces exhibited by the Société des Carbures Métalliques 
at the Exhibition, and those designed by Siemens and Halske, 
Schuckert, and other well-known firms for carbide production, are 
of this type. 

To the third sub-division belong all forms of the multiple arc 
furnace, which has lately become much used, because it enables the 
area of arc heating to be greatly extended. The Gin and Leleux, 
Bertolus, Memmo, Nicolai, and Bovy furnaces are leading examples 
of this type. In most of these furnaces the floor of the furnace acts 
as the common secondary electrode for the arcs which form between 
it and the three or more primary electrodes fixed around it. Poly- 
phase currents are Пу wed with these furnaces. 

In all are furnaces the temperature attained varies with the 
intensity of the current ueed, but as in any case the temperature of 
the arc is very high and considerably above that required, loss of 
energy follows from arc heating in carbide production, There is 
also considerable loss of material, owing to the finer material 
charged being carried away by the “ blowing” of the furnace. For 
these and other reasons are furnaces are not suitable for carbide 
production. 


Class IT. — Resistance furnaces resemble in form and construction 
arc furnaces, but they work with a lower E.M.F., as the materials 
charged into the furnace body act as intermediate conductor 
between the two terminal carbons. The work done can be calcu- 
lated by aid of the Joule formula У = КІ°, and the temperature 
attained is directly related to the sectional area of the electrodes. Iu 
this type of furnace the fusion of the materials is tranquil, and is 
unaccompanied by violent evolutions of gas. For carbide production 
ап E. M. F. of 20 volts to 25 volts suftices, but heavier currents are 
requisite than with the arc furnaces, and conductors of larger sec- 
tional area must therefore be provided. The new furnace of the 
Compagnie Electroinstallurgique des Procédés Gin and Leleux is of 
this type, and is employed in a large number of carbide works. 

In the third class of furnace —incandescence furnaces—the inter- 
mediate conductor between the ends of the two ele:trodes i; formed 
by а succession of small pieces of coke or other form of carbon. The 
passage of the current causes this bed of coke to attain a high: 
temperature, and the materials placed upon it or mixed with it in 
their turn are raised to the same temperature. This type of fur- 
nace permits the utilisation within a limited area of the greatest 
amount of energy, and avoids the grave defect of the second typ», 
namely, that the currents must always traverse the whole depth 
of the layer of materials already fused. 

The author then passes on to consider electric furnaces under 
another classification, namely, that of the kind of current employed. 
Furnaces using continuous current have been sometimes called elec- 
trolytic furnacea, because in these not only thermal but chemical 
effects may be produced. Alternating current furnaces have latterly 
heen widely adopted, because the dynamos yielding monophase or 
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polyphase currents are better adapted to stand the resistance varia- 


tions incidental to electric furnace operations. 


The furnaces employing mono-phase currents are best arranged in 
series, for in this case it is possible to utilise a higher E. M. F. and to 
fave copper in the necessary leads. If, however, arc-heating is being 


empio „it is better to connect the furnaces in parallel. 


ertolur, in 1897, was опе of the first to patent the ap dH E 
y 
ertolus tri-phase current was used, and three carbon electrodes 
were connected to the three terminals of the dynamo, while the 
rovided the common return electrode. 
In later forms, the three different phases of the current bave been 
te furnaces, and these therefore each operate as 


1 8 9 currents to furnace work. In the furnace designe 


hearth of the furnace itself 


utilised in se 
though worked with mono-phase current. 


Electrodes.— The difficulty of obtaining carbon electrodes of suit- 
able size and length has for a long time hindered the increase of the 
Engineers have, however, given much atten- 
tion to this question, which for the carbide industry is of considerable 


size of the furnaces, 


economic importance. 


For those furnaces in which vertical electrodes are used, the 
carbon is generally formed square or rectangular in section, and 
undergoes special treatment in order to increase its conductivity, 
while for the other types of furnace carbons are usually made 


round. 


In order to protect the carbon at the point where it entered the 
furnace, it was at one time customary to use water for cooling 


purposes, but this proved dangerous, and it has been given up for 
cold air, or some form of protecting composition. 


Regulating the Electric Current.—In the modern forms of furnace 
for carbide 1 work ing with relatively low E. M. F. s, it is 


usual to find currents of 8,000 amperes to 10, 000 amperes employed. 


With euch currents it is impossible to use ordinary cut-outs, and it із 
customary to make the movable electrode of the furnace act as circuit 
breaker. On account of the accidents which may occur to the 


dynamo, steam engine, or turbine, when a single furnace is worked 


in this manner on an electric circuit, it is advisable to work several 


furnaces in parallel from the one dynamo. 


Current Pressure. —The E. M. F. required in arc furnaces variesgreatly, 
and depends upon the conductivity of the gases which аге emitted from 
the heated substances. In the manufacture of carbide of calcium, an 
E.M.F. of 50 volts to 60 volts is required, in that of corrundum 50 volts 
suffices, while the electro-thermal method for production of iron only 


requires 20 volts. 


n resistance furnacesa lower E.M.F. is generally sufficient, and 
carbide of calcium can be manufactured in the Héroult type of 
furnace with a current of only 25 volts pressure. Aluminium can 
be produced in the same furnace with a pressure of from 20 volts 


to 25 volts. 


The third type of furnace, “ incandescence furnace,” сап work with 


practically any E. M. F. up to 80 volts or 100 volts, for the resistance 
increases with the increase of the length of the bed of materials 


ERR which the current has to pass,and this may be varied 


at wil 


Current.—In the Cowles type of furnace currents of 5,000 
In the Héroult 


a"iperes at 50 volts to 60 volts have been used. 
furnace currents of 6,000 amperes are used. For carbide produc- 
fion it is more customary to use currents of from 1,000 amperes 


to 2,500 amperes with single pairs of electrodes, but where 


reveral pairs of electrodes are used for arc heating in the same 
furnace, this current may be doubled, trebled, or quadrupled. 
Furnaces with a eingle arc, and one movable electrode are, however, 
now teing worked with currents of 5,000 amperes to 6,000 amperes. 
The Gin and Leleux type of resistance furnace can be worked 
with currents up to 10,000 amperes, and the same amount of current 
can be utilised in the incandesence furnace, which, working with a 
higher E.M.F. than the resistance furnace is able to utilise for 
thermal purposes, no less than 1,000kw. electrical energy. 


Developments of the Electric Furnace Industry. — Recent estimates 
have placed the total energy employed in ‘electric furnace opera- 
tions at 230,000 H.P., of which total, calcium carbide accounts for 
185,000 H.P. aluminium for 27000 H.P., copper for 11,000 H.P., and 
carborundum for 2,000 m.r. In France alone it is estimated that 
60,000 H.P. are empioyed in the carbide manufacture: while the pro- 
duction of phosphorue, vanadium, and ferro-chromium are more 
recent thermo-chemical industries started in Savoy. 

The improvements made in electric furnaces in recent years have 
resulted in a greatly improved output of carbide per kilowatt hour, 
and in the latest jon of the Gin and Lelcux furnace it is now 

ossible to obtain 6:20kg. carbide per kilowatt day of 24 hours. 
his corresponds to a thermal etliciency of 75 per cent. 

The Paper closes with a few details concerning the electric fur- 
naces which are exhibited in the electro-chemical section of the 
exhibition. Three of these are shown in operation, and comprise a 
Moissan furnace, a Bullier furnace, and a small model of the G n and 
Leleux type of furnace. The first consumes 40kw., and the second 
and third 70kw. electrical energy when in operation. 


A COMBINATION INTEGRATING WATTMETER AND 
MAXIMUM DEMAND INDICATOR.* 


BY JOHN Н. BAREER. 


This syatem has been at work for some years with marked success, 
but it has been necessary to use two separate meters—one to integrate 
the total number of units consumed, and the second to record the 
maximum demand; both meters absorb energy from the supply to 
the detriment of the light. In conjunction with Prof. Ewing the 
author has invented a meter which will combine the functions of the 
previous two. The maximum demand device cau be attached to 
meters of the magnetic brake type, a prominent example of which 
is the meter sold by the Thomson-Houston Co. (Ltd.). The meter 
is essentially a motor and a magnetic brake ; the latter consists of a 
copper disc revolving in a horizontal plane between the poles of the 
permanent magnets, the magnets set up eldy currents in the disc. 
and produce a drag which is proportional to the speed of the rota- 
tion. In carrying out the invention this drag is made use of. The 
two magnets are рон on а beam and suspended in such a 
manner that they tend to follow the rotation of the disc. A steel 
wire enclosed within а tube is fixed at its upper end to a screw ; at 
its lower extremity it is secured to the beam itself. The torsion of 
the steel wire acts as a spring and controls the distance through 
which the suspended system moves. The spring or other controlling 
force is made comparativelv strong in order that the motion of the 


‘magnet poles may be so small as not to affect the rate of the meter, 


and also in order that the period of oscillation of the suspended 
system may be short. When a sudden increase takes place in the 
demand for current, and consequently in the rate of supply, the 
magnetic brake would tend to swing beyond the position proper to 
the new rate of supply if its period of oscillation were not short in 
relation to the time taken by the revolving parts of the meter to 
acquire their new velocity. This tendency is obviated by making 
the period of oscillation of the brake sufficiently short in relation to 
the time during which the disc is undergoing acceleration when the 
current is suddenly applied or suddenly increased. Further 
advantages of the strong controlling force, and consequently small 
movement of the brake, are that the brake may be pivotted 
eccentrically to the disc without causing its motion to affect the rate 
of the meter, and also that there is no necessity for the use of a 
dash-pot or similar arrangement to check the oscillations, although 
such means may be used if desired. Again, the small motion of the 
brake assists in preventing disturbance of the indications through 
the direct effect of the motor coils in cases where continuous currents 
are used, and the field of the motor is produced by current in coils. 
The motion of the brake is multiplied and actuates the indicator. 
A light ratchet and pawl is fixed at one end of the beam, and retains 
the system at its point of maximum deflection ; a lever with a 
sealing device passes through the outside of the case, and enables 
the meter inspector to reset the indicator at the end of each quarter 
or half-year as the case may be. In meters for measuring supply by 
continuous currents, care must be taken to arrange the magnetic 
brake so that the electric currents in the meter do not directly tend 
to displace it. Forthis purpose it ix preferable to invert one of the 
two magnets forming the brake, so that the J air shall constitute an 
astatic, or nearly astatic, system. When this is done it may in some 
cases occur that the stray field from the magnets constituting the 
brake affects the field of the motor, and consequently disturbs the 
rate of the meter. This may be compensated for by several devices, 
such as introducing a separate compensating magnet to balance on 
the motor armature, the field produced by the magnets of the brake, 
or using а shunt field coil in the motor for the eame purpose. The 
scales for all sizes of meters аге made the rame, and the readings 
follow a straight line law ; the divisions of the scale are given in 
percentages of full load of the meter, and a table is fixed to the front 
of cach case, giving at a glance the maximum demand corresponding 
to any reading, as well as the number of units which must be con- 
sumed before the lower rate is charged. There is also a meter 
adapted for use on a switchboard ; it integrates the amount of 
current which has passed through any feeder or from any dynamo, 
and informs the attendant the quantity passing through at any 
moment, obviating the use of an ammeter (more properly speaking 
a wattmeter). It differs from the ordinary meter, inasmuch as it has 
no ratchet and pawl, and is free to return to its zero position on the 
оре of current through the instrument. ars 
There are many advantages claimed for this form of demand indi- 
cator: (a) It combines in one instrument the dual function of 
integrating and of recording the maximum demand ; (b) as an indica- 
tor it absorbs no energy from the supply ; (c) it contains no liquid 
or injurious acid ; (4) it is not affected by any ordinary short circuit ; 
(e) it records alternating or direct current ; inthe case of alternating 
current it records true watts and not apparent watts, an "CP it is 
item in respect of supply to motors and arc lamps; (f) it i5 


* Abstract of a Paper read before Section G of the British Association 
at Bradford, Sept. 10. 
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extremely accurate. Mr. Reginald P. Wilson some few years ago 
devised a maximum demand indicator embodying the same principle. 
The difficulty in this form was that the swing of the suspended 
system was sufficient to carry the pointer beyond its correct reading 
ifa larger amount of current than a very small fraction of its fu 
Joad were switched on at any one time, and the meter was never in 
eommercial use. The inventors of the Barker and Ewing meter 
Diis unaware of Wilson's patent until their own was in its final 
orm. 


THE MANCHESTER AND LIVERPOOL EXPRESS 
RAILWAY.* 


I.—BY SIR W. H. PREECE, F. R. S. 


A mono-rail line has been projected by Mr. Behr between Man- 
chester and Liverpool to accommodate express passenger traffic alone 
between thote two cities, Itis to be worked by electric traction 
ard to attain very high speeds. The train is to consist of only one 
coach weighing 45 tons and seating 64 passengers. Starting at every 
lOmin., and travelling at the mean rate of 110 miles an hour, it will 
do the distance of 343 miles in 20min. The fares will be slightly 
lower than those charged at present. There will be no intermediate 
stations, no points nor crossings. There will thus be no necessity for 
signals to protect the line during other operations. Signals would be 
needed only to secure a perfect block system of working the line. 
The niono-rail railway was projected by Lartigue in 1882. We have 
only one example of this sy-tem of railway in the United Kingdom, 
viz , between Listowel and Ballybunion, in County Kerry, Ireland. 
This Jine was designed and engineered by Mr. Behr. The act was 
obtained in 1887 and the line was opened for traffic in February 
1888, and it has been running ever since. 

The line is 9] mileslong. It has one intermediate station, Liselton. 
There are 42 level and farm crossings, It is worked by steam. The 
train consists of a locomotive and four coaches. It cost £33,000 to 
build, or £3,060 per mile. When I inspected the line in the early 
part of this year there had never been a Board of Trade enquiry into 
any accident. The maintenance of the structure had been effective. 
No rail had ever been turned. The mechanical structure had exhi- 
bited no defects, but several breakdowns had occurred in the Joco- 
motive and rolling stock. There are three locomotives, 11 passenger 
coaches, and two brake vans. They had, however, continued to work 
the line uninterruptedly for 12 years, and there had been no renewals 
or new stock. Its main principle is the suspension of the coaches on 
a single elevated rail so that their centres of gravity are below the 
rail. Each coach sits the rail like a saddle. The rail is fixed on 
trestles which are tied and braced together, the tie bars being light 
rails against which guide wheels roll. 

The Manchester and Liverpool express is intended to be more 
massively and rigidly built.  Derailment on such a structure is 
impossible, and curves of comparatively small radius can be passed 
with safety at high speeds. Vibrations and noise will be reduced 
and travelling will be conducted with greater comfort than at 
ре It is D to fix the generating station midway at 

arrington, and to transmit the electric energy at high pressure 
(10,000) volta to each terminal station. There would be sub-stations 
aad o 955 a ee apart of ^ miles, where the 10,000 volte 
wou rou own to 1,000 volts, at which pre it 
be picked п by the motors on the coach. с 

The speed which a train сап acquire оп a railway depends on the 
power that can be continuously applied at the tread of the driving 
wheel. Electricity enables the engineer to apply instantaneously to 
light loads a power which steam cannot supply. Hence speeds are 
possible with electricity which are nnattainatle with steam. A coach 
weighing 45 tons can easily and quickly attain 110 miles an hour. 
1,600 H.P. will accelerate the coach so as to attain this speed in 
110:ec., and 500 H. . will maintain this speed on the level. 
Electricity has two advantages over steam. It enables us to obtain 
an acceleration of 14ft. per second, which is virtually the limit that 
can be obtained without causing discomfort to the passengers, and 
secondly, it applies a continuous and constant torque instead of the 
variable one due to the reciprocating action of the ordinary steam 
locomotive. Hence it not only enables us to maintain high speeds 
on long through lines like the proposed Manchester and iverpool 
Express, but it enables us to attain high speeds with greater rapidity 
on short lires having frequent stoppages, like the metropolitan 
railways of London, and thus increase the capacity of the line for 
traffic. The chief causes of accident on ordinary railwavs, viz. 
collision, derailmement, points, and the human error of the signal. 


А * l- 
п will be removed from lines. Hence travelling will be match 
8a er. 


Mr. Behr has prepared a short Paper on brakes and 
signals, 


Abstracts of two Paperas read before Section G of n 
Association at Bradford, B of the British 


IL—BRAKES AND SIGNALS, 
BY F. J. BEHR. 


The question of brakes and signals are so intimately connected 
that the one cannot be treated separately from the other. The most 
perfect condition under which a railway could be worked, would be 
that in which both brakes and signals could be dispensed with, there- | 
fore it follows that the fewer the occasions for using either, the better. 

Now as to brakes, there is a limitation of their application, which | 
depends not so much on the mechanical appliances themselves as on 
the endurance of the human bodies in the trains. It was stated by 
an eminent railway official that with the Westinghouse brake, a train 
travelling at 60 miles an hour could be stopped, as an emergency 
brake, within 360 yards without inflicting too great a shock on the 
үке In the same way, a train travelling at 110 miles ап. 

our could be stopped within 500 yards, and probably in a shorter 
distance, as in the latter case electrical means are at hand, such as 
the reversal of the motors, so as to turn them into dynamos More 
rapid stoppage could only be made with great discomfort to 
the passengers Now in the ordinary way of working our. 
railways at present, there are many occasions in which it 
might be important to stop the train as rapidly as possible, 
for instance, if a train in front should be seen, or some 
shunting operations were not completed, or many others too 
many to enumerate ; but no brake, however powerful, would be of 
the slightest use to-day to avoid a sudden obstacle, such as a stone 
placed on the rail, ог a broken rail, for it is impossible for the driver 
to be aware of such obstacles until he is practically upon them. For 
these cases of great emergency, therefore, the stoppage at 300 yards, 
or 200 yards, or even 100 yards is quite useless. | 

What I wish to show now isthat on the proposed high-speed 


1 electrical railways, though it is quite possible to brake the train 


within less than 500 yards, it never can be necessary to bring it toa 
standstill at even a much longer distance. Oa the proposed railway 
there are no level crossings, noswitches, no shunting operations, and 
in fact nothing that will require the train to be brou ht to a stand- 
still, except in the event that a preceding train should break down. 
Besides this one case, the brakes can only be used for stopping as you 
approach the stations. A broken rail offers no danger in this case 
whatever, for the train would run over it without any danger or 
difficulty. This can easily be shown by carefully consider- 
ing the relative position of the wheels in the carriages to 
the rails over which they travel I now, therefore, have 
only to explain the manner in which it is arranged that 
the driver of each train shall be informed of the possible 
stoppage of the train in front of him. No second train will leave 
the station at Manchester or Liverpool until the first has reached 
Warrington, a distance of just 17 miles. We sub-divide the line for 
the purpose of signalling into eight sections of 4:3 miles each, As 
trains leave Manchester station a danger signal is put up automa- 
tically at that station, a second similar danger signal 1s put up in the 
same way at 4:3 miles off, the first remaining at danger. The train 
travels on until it reaches 8:6 miles, when it puts up a third danger 
signal, and simultaneously the signal is lowered at Manchester or 
Liverpool station, so that the second train can leave when the time 
comes. 

Now, we will assume that the first train has met with an accident 
after passing point 8'6 miles, the second train would travel at a 
higher speed right on, but when it passes point 4:3 miles, the danger 
signal at that point not having been removed by the first train, as 
this never reached point 13 miles, the driver of the second train 
would be informed that the first train had met with an accident 
beyond 8:6 miles, and therefore that he had to slow down, but that 
for such lowering of his speed he bad a clear run of over 4 miles. 
Therefore, there could be no difficulty in any case to stop еуез 
without using the brake at all, by simply cutting off the current. 

Whenever a train passes over a point where the dauger signal is 
put up this is also produced, either electrically cr mechanically, by a 
very simple and inexpensive contrivance in the cabin of the 
electrician, so that he should be perfectly able to see it without 
difficulty even if there was a thick fog. Under these conditions of 
travelling, it seems, therefore, superfluous to have any emergency 
brakes, and though we shall be able to stop the trains within 
500 yards, no case can be imagined in which it would be useful or 
necessary to resort to such a stoppage. A 6-minute service of trains 
can be established without any alteration in the proposed arrange- 
ment, and if a 3-minute service was required, the blocks would have 
to be reduced to 2-mile sections, giving a clear run of 2 miles in case 
of a breakdown. 
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THE DESIGN AND LOCATION OF ELECTRIC 
GENERATING STATIONS.* 


BY ALFRED Н. GIBBINGS, M.INST.E.E. 


The term * central station” iz gradually being supplanted by more 
comprehensive designations. All design and arrangement in regard 
to electric works must be with a view to securing the highest average 
efficiency together with reliability in operation. Electric works at 
present do not fulfil these conditions, but that may excusably be 
accounted for, because it was impossible to foresee modern develop- 
ments, Electricity, as first used for lighting only, has now come to 
be used in the form of electric motive power, and electric traction. 
The attempt to supply all these from one generating station, has led 
to the use of unsuitable plant, to confusion in the station itself, but 
at the same time to a reduction in prices charged. It has also 
resulted in a large variation in capital cost per kilowatt of plant. 
Small and isolated undertakings try to attain equally successful 
results by other experiments, but fail Economical production is 
only possible where both the generating costs and the standing 
charges are reduced together as the load increases and the system 
extends. To effect this generating works must in future be con- 
structed and located with a view to inclade the supply of energy for 
motive power, tramways, and electro-chemical purposes. Details of 
such construction and location should embody the following points :— 
Qu The machinery must be designed to generate at high voltage, 

iffering according to the extent of the area and the nature of the 
system, but it must be suitable for transformation at sub-stations to 
meet all possible requirements. (2) The type of all boilera, engines, 
electric generators, switchboards, &c., must ‘be simple and mechani- 
cally reliable even at the sacrifice of some slight maximum economy. 
(3) All ар! gear and fanciful combinations, such as eight 
lead to possible breakdown, must be avoided throughout the entire 
arrangement. (4) As far as possible the different units of the 
respective types of plant should be uniform in design and arrange- 
ment and made to one standard size, thus economising in labour, 
avoiding large “ stand-by” plant and spare gear. (5) The buildings 
ehould [^ devoid of all unnecessary embellishments, nor should an 
attempt be made to confine too many departments under one roof. 
(8) The location should be such аз to ensure a cheap and ready 
supply and delivery of fuel, and where condensing can be accom- 
plished efficiently and inexpensively. 


THE USE OF MULTIPLE SPACE IN APPLIED 
MATHEMATICS. t 


BY Н. . CARSLAW. 


The ordinary method of images may be used in the solution of 
problems in electrostatica, &c., when the bounding planes meet at an 
angle, /m, but it fails when the angle of inclination is пут (n, m 
positive integers). Illustrations: m/m (m=1, 2); nr'm(m=l, n=2: 
т=9, п=3). So far as I can learn it was first pointed out by 
Sommerfeld і that a Riemann's surface might be Tiere employed, 
and with the help of a multiple space problems in electrostatics, 
electric conduction, hydrodynamics, sound, and conduction of heat, 
in which the boundaries are planes meeting at an angle, пт т, have 
now been solved by images. "The ideas involved may be illustrated 
үк potential problem in which the boundary ia the semi-infinite 
plane 6-0. There is nothing to prevent us assuming that in this 
case the space with which we have to deal is defined by the range of 
o«0«2-, and the behaviour of the solution of the equation 
V?u20, outside that range need not concern us. It is found$ that 


the periodic function 

u= 2 tan-! „V Ns 

wh б — p 
R= +r ? rr cos (0—0 )+ (2-7 )3, 
2rr' cosh a, = r? TT ? + (2 - : )?, 
@=cosh a,/2, 
and r —cos (0 – 0/2), 

is a solution of the equation *7?u zo, with the required properties, 
its only singularity, in the range - 27 <0<2 ж, being at (r, 0,3). 
Calling this the solution corresponding to a pole at (0), if we 
associate with it that due to a pole at (- ), we obtain a function, 
eatisfying the boundary conditions, with only the one singularity in 


the range with which we are concerned. Similar ideas enter into 
the solution of the other questions of this nature : where the ordinary 


where 


* Abstract of & Paper read before Section G. of the British Association 
at Bradford. 

t Abstract of a Paper read before Section A of the British Association 
at Bradford. 

+ Math. Ann., B., XLV. 

8 Proc. Lond. Math. Soc., XXVIII, p. 413, 


image method would reproduce singularities in the original space, by 
taking a function of a suitable period (a Riemann's space of the 
order) this result is avoided. The problems in potential involving 
spherical boundaries may be solved by inversion from the abore, 

obson has considered,* by discussion in series, the direct solution 
of the cases of the circular disc and spherical bowl By a method 
similar to Sommerfeld's, I have found the solution for the general 
case, Taking the co-ordinate system employed by Hobson, in which 
the position of the point P is defined by p=log PA/PB, 0= LAPB, 
Фф -azimuthal angle, the boundary Ө = constant, represents a portion 
of a spherical surface of which the rim of the circular disc, whose 
diameter is AB, is the base. If we are dealing with the space 
bounded by an infinite plane with a circular hole we define this 
region by o <0 «27. and associate with it that defined by - %<0<0. 
аара the singularity at (0'), we shall have one at ( - 07. 

When the boundary is the infinite plane with hemisperical bowl 
we consider our physical о? as given by o O. Zr, 2, and require 
three revolutions of the radius vector to complete our multiple space. 
The poles will now be at (+ 0), (+ (3x + 0)). 

The general solution (of period 2л) required for such problem: is 
given by 


1 eos hp — cos 0. cos hp -cos 0 


ET 
9 . a 
mc 1 — B o e 
, Усов ha — cos ha coa heate ' 
n N 
where cos ha = cos hp cos h?’ — sin hy sin Ар’ cos (G- G 


ON THE SIMILARITY OF EFFECT OF ELECTRICAL 
STIMULUS ON INORGANIC AND LIVING SUB- 
STANCES. t 


BY PROF. J. CHUNDER BOSE, D.SC. 
(Continued from page 777). 


5. Effect of Temperature in Hastening the Kecovery.—{a) I give 
below two curves which clearly show the effect of temperature in 
hastening the recovery. For the sensitive substance [ took magnetic 
oxide of iron, Fe,O,. Curve (a), Fig. 5, represents the effect of 
Fe4O, when cold. The increase of galvanometer deflection due to a 
single flash of radiation was 150 divisions; the after recovery was 
very slow, the detlection falling through only 30 divisions in 75sec. ; 
the rate of subsequent fall was still slower. $ 


(a) Curve fer OC. (b) Curve for 25°C. 
Fio. 6.—Effect of Temperature on 
the Muscle Curve. 


Fic. 5.— Effect of Temperature in 
hastening the Recovery. 


I now warmed the substance over 100°C. ; the response was slight 
aud the recovery also very feeble. I now allowed the temperature 
of the substance to full very gradually, aud took observations for 
intermediate temperatures The curve (b) is for a tem ure 
about 15°С. above the temperature of the room. It will be noticed 
that the sensitiveness of the substance is very much increased ; a 
flash of radiation now produced a deflection of 400 divisions, the 
sensitiveness having thus been increased nearly threefold. The 
recovery is rapid, especially in the first part of the fall, the substance 
recovering completely in 75sec. m 

It is thus seen that an increase of temperature up to a certain limi 
increases the sensibility and hastens the recovery, but beyond this limit 
the sensitiveness and the quickness of recovery are both diminished. 
remarkable parallel to the above is seen in the influence of temperi- 
ture on the muscles curve (see above). 


Frans. Camb. Phil. Soc., Vol, XVIII. 

t Paper read before Section A of the British Association at Bradford. 

t The galvanometer used in these investigations is a ead-beat 
D'Arsonval ; the natural time of return of the coil to equilibrium position 
is very quick. The sensitive substance was so choren that the cycle of 
conductivity changes should occupy a comvaratively long time—about two 
minutes, : 
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It appears probable that for each sensitive substance there is an 
optimum temperature for which the sensitiveness is a maximum. 


(b). In muscles the effects are exactly similar (вее Fig. 6). Increase of 
temperature up to a certain limit is found to increase the response 
(the height of contraction) and hastens the recovery, but beyond this 
limit the contractions are lessened in height. 


6. Distortion beyond the Elastic Limit Fatigue.—It was mentioned 
that a substance is more or less permanently distorted by a stimulus 
(1) if the limit of electric elasticity of the substance is narrow, or (2) 
if the intensity of stimulus is very great. Imagine a substance so 
distorted. It was shown (see 2) that after a stimulus has produced 
the maximum effect on a sensitive substance, there is no further action 
on it by the superposition of a second stimulus, unless the substance has 
meanwhile recovered from the state of strain. In the case of overstrain 
there is no immediate recovery owing to molecular friction ; hence 
there is no further action of stimulua on an overstrained substance ; 
the latter is then said to be fatigued. Imagine a galvonometer 
needle violently deflected by a strong transient current sticking to 
the side of the coil and prevented by friction from returning to the 
equilibrium position. In the distorted and constrained position the 
needle responds no longer, gentle taps release the needle and the 

alvanometer is again made responsive. If we wish to remove the 
atigue of the substance and make it responsive, we have to release 
the strained particles by vibration—by mechanical taps or by 
gentle . of heat. Now it is well known how tapping 
restores the sensitiveness of a molecular receiver. It has also been 
shown how a slight rise of temperature hastens the recovery, and 
is thus effective in the rapid removal of fatigue. I shall now pass 
into the consideration of muscular fatigue. 


(b) In the muscles, the cause of fatigue is obscure and is generally 
ascribed to the breaking down of the * material necessary for con- 
traction” and the accumulation of “fatigue stuffs" Fatigue is 
removed after a period of repose, and it is supposed that the blood 
supply repairs the disin ted iissues and eliminates the products 
of dissimilation. “But if we cut off all communication of the 


muscles with its nutrient ves:els bringing in blood, the muscle thus 


Его. 7.—Typical Fatigue Curve of Inorganic Substances and Muscles. 


reduced to the unassisted energy of its own elements will be able to 
pass through the alternate stages of exhaustion and to power of con- 
traction under the influence of repoze,”* This shows that the primary 
cause of fatigue is not the accumulation of fatigue stuffs, 

We have secn that in inorganic substances fatigue is due to over- 
strain, and that the substance recovers slowly after a period of 
repose, when it again becomes sensitive. It was also shown that in 
inorganic substances the recovery is hastened by mechanical vibra- 
tion and gentle application of heat In the muscles, too, fatigue is 

uickly removed by mechanical vibration (massage), and the Turkish 
bath, which combines massage with gentle application of heat is, I 
believe, very effective in the quick removal of fatigue. 

We must also remember that the muscles are bathed in an electro- 
lytic medium, and certain volta-chemical action is induced as an 
after-effect of the strain. It is found that if two pieces of identical 
conducting substance are immersed in an electrolyte there is, of 
course, no E.M.F. between the two ; but if one of them be subjected 
to any kind of strain, a difference of potential between the two 
is at once produced—a current flows from one to the other; 
one of the pieces will thus be dissolved (chemical combination) 
by the voltaic action. After this action has lasted for a con- 
siderable time, in order to maintain the efficiency of the voltaic 
cell it would be necessary to renovate the active plate and remove 
the products of chemical combination present in the electrolyte. If 
such an action due to unequal strain takes place in the living tiseue, 
the regeneration of the acted tissue and the removal of chemical 
products may be effected by the blood supply. It will be noticed 
that the primary action is due to strain and the fatigue products are 
the secondary effects of the strain. 

From what has been said above it is seen that when a sensitive 
inorganic substance or a muscle is subjected continuously to electric 
stimuli of even moderate intensity an increasing proportion of the 
molecule of the sensitive substance is gradually put in a state of 
strain, and the amplitudes of the successive response thus become 
smaller and smaller. 

The accompanying diagrammatic curve (see Fig. 7) is typical of the 
fatigue curve of inorganic substances (¢.g.,arsenic), and also of muscles. 


Lagrange, “ Physiology of Bodily Exercise," p. 174, 


7. Effect of Injection of Foreign Substances.—(a) It has been said 
before that, owing probably to the mobility of its molecule, the 
recovery of potassium from the effect of stimulus is very rapid. If 
by any means, say by an admixture with a foreign substance, the 
viscosity is increased (or elasticity is decreased), then we may 
expect a retardation of recovery. I have been able to produce this 
retardation by mixing mercury with potassium. The nature of 
reaction to electric stimulus in the amalgam (a diminution of con- 
ductivity) remains the same as on pure potassium, but the power of 
self-recovery is lost. 

(b) Apparently similar to the above is the effect of various “ poisons” 
in IAE the form and time relations of the muscle curve. Thus, 
veratria (and also the barium, strontium, and calcium salts) retard 
the self. recovery of the muscle (see Fig. 9). 

From the above series of phenomena, it will be seen how great is 
the resemblance between the effects of electric stimulus on inorganic 
substances and living tissues. Still more remarkable is the resem- 
blance when we come to study the effect of radiation on the 
* sensitive substance " in the retina. The theory of molecular strain 
will then be found highly suggestive in an attempt to explain the 
complex phenomenon of visual impulse aud other phenomena of 


(а) Curve for pure potassinm. (a) Ordinary muscle са: ve. | 
(b) Curve for potassium amalgan. (0) Muscle curve after injection of veratria. 
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vision at present very obscure. In my next Paper I will give a brief 
sketch of the subject. A more complete treatment will be found in 
my communication to the Royal Society, of which the present Papers 


form an abstract. 
(To be concluded. 


SPARK-LENGTH AS MODIFIED BY SOLID 
DIELECTRICS * 
BY W. J. HUMPHREYS 


While trying some experiments with an electrical influence 
machine I noticed that the spark-length жаз greatly increased by 
the pres2nce of solid dielectrics, such as glass or ebonite, at certain 


points near the positive pole. The phenomenon was entirely new 
to me, and as I was unable to find it described, or even mentioned, 
in either those books or journals to which one would go for such 
information I decided to publish an account of my observations. 
After my experiments were completed my attention was kindly 
directed to the fact that Messrs. Queen & Co., of Philadelphia, Pa., 
furnished an electrical influence machine with radically different 
poles—one being a metallic sphere while the other is a metal plate 
with an ebonite disc at its centre. 1 have also learned that 
Prof. Anthony once used a somewhat similar machine that was 
imported from Berlin about 1870. It seems, therefore, that the 
action of solid dielectrics on the spark-length has been known for a 
long while, at least to certain instrament makers, and I venture to 

ublish the following account of my own experiments along this 
fine because I have been unable, after considerable search and nume- 
rous inquiries, to find any reference in scientific literature to this 
interesting phenomenon. 

During the course of the experiments several machines were tried 
and with equal success, but the one commonly used was a two-plate 
Wimshurst machine, the plates being 20in. in diameter, of ebonite 
and furnished with metallic sectors. The accompanying sketch 
J))!!! a ͤĩ iuto, б ш 
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shows an arrangement that gives excellent results, though, as will 
appear from the experiments, it may be greatly modified and the 
phenomenon still obtained. J, J are two small Leyden jara W a 
wire joining their outer coatings, A and B discharging balls con- 
nected one to the positive the other to the negative side of an 
influence machine or other source of high potential, and also to the 
inner coating of its respective jar. Let the inner coatings of the 
jars be oppositely charged, as indicated, and the distance between A 
and B gradually increa:ed till eparks cease to f now the 
potential difference be maintained and a glass rod, say, be placed 
quite near that side of the positive pole that faces the negative, the 
air will in general break down and allow a full noisy spark to pass. 
Nothing of the kind happens when the rod is placed next the 
negative pole, or in fact in any part of the field other than that very 
near the anode. 

Various solid dielectrics have been used, all giving the same 
general result. Among them various kinds of glass, such as lead, 
soda and different varieties of enamel glass, some in the form 
of solid rods, others as tubes, even freshiy drawn glass fibres of not 
over three-tenths of a millimeter in diameter, sticks of sulphur, 
rubber tubes, rods of ebonite, different varieties of wood and finally, 
as an extreme case, an ordinary silk thread stretched taut and 
approximately at right angles to the lines of forze, The increase in 
spark-length was usually very pronounced, often more than doubling 
the maximum length obtainable under ordinary conditions. 

In most of my experiments the machine was kept constantly 
running at an approximately uniform ‘peed, but this was simply for 
the purpose of holding the potential difference as nearly constant 
as ible, and not at all essential to the general phenomenon. The 
sparks of extra length could easily be obtained after the machine had 
come to rest, provided thev were taken before the potential had fallen 
too low. The following are among the conditions tested :—(1) 
Polished poles, jars belonging to machine and their outer coatings 
connected, inner coatings oppositely charged. Results excellent, 
best obtained. (2) Polished poles, jars belonging to machine but 
insulated from each other, inner coatings oppositely charged. 
Increase in spark-length decided, but volume of spark small. 
(3) Polished poles of machine oppositely charged, no jars. Increase 
in р th stil! evident, but volume of spark of course very small. 
(4) Polished poles, one connected to inner the other to outer coating 
of a single jar. Results good. (5) Polished poles, one or more jars of 
large capacity. Results pronounced, but spark-length never so long or 
so greatly increased as with the jars belonging to the machine. (6) 
State of atmosphere such as to give only very short sparks, Increase 
in spark length decided, but not very great. (7) State of atmosphere 
euch as to give unusually long sparks, Increase in spark length not 
great, but still evident. (8) Poles separated very widely, beyond 
the length even of the forced spark. In this case a small spark lett 
the positive pole when the glass or other dielectric rod was brought 
in proper position and disappeared along numerous little branches. 
(9) Negative pole polished, positive pole very rough, in fact the 
broken end of a metal rod. Under ordinary conditions this gave 
only pinkish brush discharges, except when the poles were very 
close together, when numerous small, white and somewhat noisy 
sparks passed. On placing a glass rod next the positive pole, the 
white and noisy sparks were more than doubled in size aid lengik. 
Various other more or less important combinations were made, but 
these are sufficient to indicate the general nature of the phenomenon, 
the interpretation of which is probably the same, no matter what 
the conditions under which it ia obtained. 


Just what the correct or complete interpretation really is, I do not 
Dre nd to say, but the increase of the spark-length when the 

ischarge is between two oppositely charged jars, insulated from each 
other seems to preclude the assumption that it can be due to oscilla- 
tions of any kind. Possibly though an explanation is found in the fact 
that the solid dielectrics used in these experiments have specific induc- 
tive capacities greater than that of air, and consequently produced 
corresponding local concentrationsof thelinesof force, which concentra- 
tion extended to a greater or less extent to the surface of the electrode 
when the dielectric was in its immediate neighbourhood. It may be 
that the increase in the spark-length was due to this local increase of 
the electromotive intensity, but in framing an bypothesis to explain 
it the fact that this increase must be next the anode has to be 
kept in mind. Fcr the sake of binding theee and other experi- 
ments more or less closely together, I suggest the following 
hypothesis: The dielec'rie between tico poles is most sensitive to electrical 
disturbances at points nert the атой. The following are asme of the 
facts that seem to support this idea. (a) The spark-length is 
increased by the presence of a glass rod say next the anode, but not 
affected when the rod is in any other part of the field. (b) The 
greater the increase of the spark-length the nearer the glass rod must 
be brought to the positive pole. (c) The greatest increase of spark- 
length is obtained with a glass rod of certain size, other things being 
equal That is, the rod must not be either too large or too small for 
best results. (d) When glass fibres are used they must be brought 
very near the pole, anally nearly or quite in contact with it. (9 
The same phenomenon follows when insulated conductors are use 


instead of glass or other dielectric. With the view of testing this idea 
I tried, among other things, the effects of dielectrics of widely different 
inductive capacities, but otherwise approximately equal. The 
substances used were: (a) A small thin-walled test-tube, empty. 
(6) Similar tube part filled with water. (c) Similar tube part 
filled with metal. The results were not conclusive, the increase in 
the spark-length remaining nearly the same, with, if anything, the 
advantage in favour of the tube part filled with water, but this 
was not sufficiently pronounced to warrant deductions Again 
the fact that insulated metal rods act no better than glas 
rods does not seem to be fully in accorlunce with the above 
assumption. These, however, are the only experimental objections 
I am aware of, and it may be that they are by no means fatal. 
In further support of this hypothesis we have the increase 
of spark-length caused by a small spar drawn from the 
negative pole of two oppositely.charged Leyden jars when their 
outer coatings are connected, and also Faraday’s ехре:ітепіз 
on spark-lengths between spherical electrodes of different sizes. 
In speaking of these experiments of Faraday, J. J. Thomson says: 
„We may express this result by saying that when the electric field 
is not uniform the gas does not break down so easily when the 
greatest electromotive intensity is at the cathode as it does when it 
is at the anode." It will be noticed that the hypothesis used to 
explain these experiments is only an adaptation of this sentence of 
Thomson’s. Whatever the real action of solid dielectrics in in- 
creasing spark-length may be, it is a phenomenon of the anode, and 
to that extent indicates a greater sensitiveness of the air about 
this pole to electrical disturbances. It would be interesting, but 
[ro of little use at present, to speculate on the cause of this 
ocalised sensitiveness in the dielectric. Possibly it ie due to the 
formation of Grothus' chains and the clustering of different types of 
ions about the two poles. 


ELECTRICITY VERSUS GAS FOR TRAIN LIGHTING.* 
BY ALTON D. ADAMS. 


Railway trains seem to be about the last important structures, 
where power is available, that have not generally adopted the electric 
light. This fact is not only to the diced vantage of the public, as to 
quality of service, but also to that of railway companies in the matter 
of operating expense. Three methods of lighting railway cars are in 
use, those with oil and gas, very generally, and the electric in a few 
cases. This condition as to the illumination of railway trains is just 
about that which existed in large offices, mercantile and factory 
buildings some 15 years ago. Since that time there has been a wide 
and rapid change to electric light in a large part of such buildings, 
and the proces: із still going on. While the superior qualities of 
electric light have been factors in its application, the actual шал, 
in the cost of operation, over other forms of illumination, has һа 
much to do with its very general adoption in buildings baving 
power plants. It seems that the advantages of electric lighting that 

ave enabled it to displace oil and gas lamps in large buildings must 
ultimately bring about a like result on railway trains. So far as 
the public is concerned, the superior quality of electric illumination 
is sutticient to give it a decided preference, and its greater safety and 
economy should appeal to railway managers. Oil is so generall 
conceded to be an inferior agent for illumination, and its use in rail- 
way cars has proved so destructive to life and property, through fire, 
at times of accident, that a comparison between gas and electric 
lighting should determine the most desirable method, On the score 
of safety from fire, gas represents a great advance over the oil lamp, 
since in case of accident to a car the gas does not spread flames as 
quickly and the supply is more easily shut off. 

Electric lighting on railway trains represents a greater advance 
over gas, as to immunity from fire, than does gas over the oil lamp. 
When a railway car, lighted by gas, is overturned, it is highly 
рав that the gas flames will set it on fire. If ап electrically 
ighted car is subjected to like usage, it is most probable that it will not 
be set on fire. 'To simply overturn an electrically lighted car would 
have no tendency to start a fire from the lamps, and even were the 
car broken or crushed so as to destroy the insulation on parts of the 
wires, the usual result would be to blow a fuse and a fire would not 
probably result once in 100 times. In those cases where the electric 
current is derived from machinery located at some one point іп а 
train, a derailment would be apt to break the electrical connections 
between cars and thus shut off the supply. 

Turning from the rather remote case of accidents to the ever- 
present costs of operation, the electric light can be shown to be 
decidedly cheaper than that from on railway trains. Some ides 
of the relative costs of the gas wad елп lighting systems may 
be DS from the materials consumed for a given lighting effect by 
each. The costs of operation for electric train lighting vary some- 
what according to the system used. Storage batteries are the most 


* From the Western Electrician of Chicago. 
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expensive means for train lighting, not so much on account of the 
losses of energy in the batteries, which amount to about 15 per cent. 
of the energy sent into them, as from the items of interest, deprecia- 
tion, Jabour and repairs. If electric lighting is to be generally 
adopted on steam-railway trains, it seems clear that the energy must 
be generated by dynamos on board, as this plan is at once the 
simplest and cheapest. With electric current generated by dynamos 
on the train, conditions approach very close to those that obtain in 
the ordinary isolated plant. 


One of the most important points to be decided for electric- 
generating pen on railway trains is the method of driving the 
dynamo. Three plans for dynamo driving present themselves. 
Dynamos may be driven by steam from the locomotive boiler, used 
in a special engine ; a gasoline or oil engine may be operated for the 
dynamo, or it may take its power from the car axle. 

Two material objections exist to the supply of power for the 
dynamo from the locomotive boiler ; one, that the available capacity 
of the boiler for hauling the train is thereby reduced, and the other 
and more serious objection that the dynamo can only be operated 
while the locomotive is connected with the train. That the 
reduction in the capacity of boiler available for train hauling is a 
small matter, may be seen from the rejuirements of power for 
lighting purposes.  Allowing 30 incandescent lamps per car, each 
lamp consuming 50 watts, a train of 10 coaches would consume likw., 
or 20 E. H.P., with all lamps lighted. А good engine and dynamo, 
with capacity for this load, will show a combined efficiency of 80 per 
cent., as to the indicated power of the engine cylinder, and a simple 
engine for the purpose should not consume more than 301b. of steam 

r indicated horse-power-hour at full load. The maximum demand 
or steam on the locomotive boiler should not, therefore, exceed 
(20—0:80) 302 750lb. per hour for electric lighting under the 
conditions stated. So small a per cent. of the locomotive capacity 
devoted to lighting purposes would not be objectionable in many 
cases, but might not be admissible in others. From the standpoint of 
lighting requirements, the necessity for locomotive connection before 
the dynamo can be operated is certainly objectionable, and turns 
attention to a system that is free from thia defect. 


The use of a special steam boiler on the baggage car for the 
purpose of electric lighting does not seem desirat e, but a gasoline 
or oil engine may well be employed instead of a steam engine for 
dynamo driving. Petroleum engines, in the sizes suited for driving 
dynamos on railway trains, and working at from one-half to full 
load, may be expected to develop an indicated horse-power-l:our on 
O:8lb. of petroleum, or 0:610. of gasoline. Because of the explosive 
nature of gasoline vapour the petroleum is perhaps more desirable 
for use on railway trains, Allowing the petroleum engine aud its 
driven dynamo to have a combined mechanical and electrical 
efficiency of 80 per cent, llb. of petroleum is consumed for each 
electrical horse-power-hour delivered at the dynamo terminals. 
Each electrical horse-power of 746 watts is suflicient to operate 
15 50-watt incandescent lamps, so that the 300 lamps assumed to be 
necessary for a train of 10 coaches would require 300 -+ 15 = 201b. of 
petroleum per hour of operation at full load. This includes no 
wiring or battery loss A petroleum engine and dynamo in the 
baggage car would enable electric lamps to be operated in any part 
of the train as soon as it was made up, without regard to the 
presence of the locomotive, 

Another method of driving dynamos on railway trains is that by 
which they are attached to the.car axle. This plan combines the 
disadvantage incident to the reduced capacity of the locomotive for 
traction pur pors, with the further one that when the train stops or 
has its speed reduced below a certain rate the dynamo is put out of 
action. In order to compensate for variations in the train speed, 
within certain limits, the dynamo must be of à special type, more 
expensive than the usual form. It seems doubtful whether any 
material advantage exists with a special dynamo driven by the car 
axle, over one with an independent engine, supplied with steain from 
the locomotive boiler. lu order to render satisfactory lighting 
service, a storage battery is absolutely neces:ary on railway cara, 
where the dynamo is driven by the car axle, as ihe lamps must not 
go out when the train slows up or stops. With either a steam or 
petroleum engine to furnish power for the dynamo, a battery is only 
necessary if electric light must be had on the individual cars before 
they are connected with the baggagecar. More battery capacity must 
obviously be had with a dynamo driven by the car axle than when 
an independent steam or petroleum engine is employed. In either 
case, however, the capacity of batteries is trifling compared with that 
necessary to hght cars without the aid of adynamo on the train. On 
the basis of the above figures, there must be 30+0°8=37'5lb. of 
steam taken from a locomotive boiler for each electrical horse-power- 
Lour delivered at the dynamo terminals, Assuming a loss of 10 per 
cent, which is ample, in the car wiring, and in the auxiliary 
batteries, the delivery of 1 E H.P. hour at the car lamps requires 
37 5-09 =41:610. of steam from the locomotive boiler for the 
dynamo engine. 

. If the dynamo for train lighting is driven from the car axle, it 
seems certain that its requirement as to increase of steam in the 


locomotive cylinders will be at least the amount just stated. If the 
locomotive boiler evaporates 7lb. of water per pound of coal burned, 
I E.H P. hour, delivered at lamp terminals, requires the consumption 
of 41:6—7—61b. of coal. Allowing the same loss of 10 per cent. in 
wiring and batteries, when a petroleum engine is used, each electrical 
horse- power delivered to the lamps require 1°1lb. of petroleum in 
the engine. Аз incandescent lamps of the 50-watt, or other usual 
size, yield one-third of a candle-pcwer per watt, 6lb. of coal or 111b. 
of petroleum furnish, through the agency of engine and dynamo, 
746+3=248 c.p. hours One thousand cubic feet of oil gas for 
car lighting can be produced from about 991b. of petroleum and 
96lb. of coal. This oil gas yields about 12 c.p. hours per cubic 
foot, in open-flame burners, or 12,000 candle hours for the 1,000 
cubic ft. As the petroleum consumed to produce this 1,000 cubic ft. 
of oil gas is 90 times as much as that necessary to supply 
1 E. H. P. hour to incandescent lamps, and the consumed coal із 16 
times as great in amount, the petroleum and gas would generate 
248 х 106 = 26,288 c.p. hours at electric lamps. This is more than 
twice the amount of light derived from this fuel when employed to 
generate oil gas. 

The plant for oil gas production and the car equipments for its 
use cost probably somewhat less than do engines, dynamos, batteries 
and wiring for equivalent illumination, but the large saving in 
materials consumed, by the electric system, much more than offsets 
the greater first cost. 


ON THE VECTOR POTENTIAL OF ELECTRIC CUR- 
RENTS IN A FIELD WHERE DISTURBANCES ARE 
PROPAGATED WITH FINITE YELOCITY.* 


BY 8. Н. BURBURY, F.R.S. 


1. If wv'w' be the components of the total electric current at z'y'z 
in a homogeneous isotropic transparent medium, the components of 
vector potential FGH at any point xy: at a given instant are usually 
defined as follows :— | 


F= | | | V de'dy'd:= J i dr, &c., 
r r 


matte r= (oa) (у у) e zy 

and the integration is over all space. Also w'v' are the values 
of w'v'i' at the given instant, and therefore all at the same instant. 
Hence follow Poisson’s equations :— 


VFE— -4ru, &c. . (1) 
9. If 
a= dH dy = dd, 
B-dF/d:-dH;dz. . . . . . . (2) 
ej  dG;dx - dF/dy. 
Then 
d-,/dy - dB'dz = — v*F +4 dz(dF [dx -- dG/dy dH d:), 
and if we azsume 
du [dz 4- dv'/dy + dw '.dz =0, 
and therefore 
dF dx+dGidy+dH,dz=0 cvery where, 
we have 
d4/dy—d8d:- VF AT u. (3) 
Hence is deduced 
vF=Kd@F 4710. .„ (4) 


where I/ YK is the velocity of propagation of a disturbance. 
Also }(Fu+Gv+ Hw) is the energy per unit of volume at xyz. (5) 

3. The theory in this form is open to objection. If u, the current 
at хуз, changes with the time, we have a corresponding change of 
F given by dF du —1;r. But owing to (4) по physical quantity at 
xyz can be immediately affected by the change at z'y z. The change 
can have no effect whatever at zy: till after the expiration of the 
time r/V. If therefore F be any physical quantity, we must have 
dF ‘du’ = O, which is inconsistent with our definition. If F be not a 
physical quantity, Fu cannot denote energy, which is inconsistent 
with (5). 

4. The fact that V is very great, and 7/V very small, does not meet 


| r du 
the difficulty, because V di 


5. It is proposed to substitute for и’, the current at / at the 


is not generally small. 


T 
seccnds аро, 


V 
F. is used by way of 


given instant v' the current which did exist at & ). 


зо that our definition will be ГЕ; = ut dr. 


distinction from F. In this form of F the objections above taken 
cease to have effect. | | 
As w' and all its derived coefficients according to the time аге 


* Abstract of a Paper read before Section A of the British Association at 
Bradford. Е 
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r dw т? Py! 


V ae tyi dt? &c ,orsym- 


supposed finite, we may write u' =w – 


bolically, for convenience only. rd 
ee PY dtu 


a 


u= 
Fr. | dele ine (6) 
T 


6. It is shown that, prima fucie, F,, G., Hn so defined, satisfy the 
differential equations (1) as well as do the ordinary FGH. as 
regards the differential equations the proposcd substitution makes no 
difference in form to the theory. 

7. An objection is considerei that F aud F, cannot both satisfy 
Poisson's equations (1) because if they did we -hould have ¢?F = v?F*, 
and this cannot, it is said, be true because 

1 du’ radu, 1 12 d 
F=Fi+ fd, dt, —-+ = „e. 
i | V at af v? dii аз) V ар 
and since я when r=0,y’F=v’F is not true. 
a пе enn be valid, it is not evident whether we shoull use 
or Fe. 

8. But Poisson's equation requires only that, however small be the 

radius “ a” of a sphere described about zyz. 


"AmriviF dr= —4m | 4m: 2udr, 


o 0 
and that is satisfied by both F and F.. For the purpote of Poisson's 
equation we may use v?F and v' F, as interchangeable. 

9. Since du /dt has different values for different waves, Е, should 
be the sum of a number of terms of the form (6), each corresponding 
to a wave-length. 

10, et eg. —A calculation is made of the effect of using Е, instead of 
F in case of a distutbance spreading in spherical waves from a source. 


CORRESPONDENCE. 
ELECTROLYSIS BY TRACTION CURRENTS. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sim: Referring to your suggestion in your last issue of an 
underground insulated return connected permanently to a 
series of surface contact studs on the track, I think you may 
he interested to learn that Sir W. Н. Preece and I applied in 
July last for а patent covering this modification of the surface- 
contact system, and that our application has been accepted.— 
Yours, &c., P. Carpew. 

London, S.W., Sept. 24. 


CARBON FILAMENTS AND LIGHTNING FLASHES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I was very much interested in reading the editorial 
note in The Electrician of August 81 on the curious phenomenon 
observed in lighted glow lamps connected on the circuits of 
the Calcutta Electric Supply Co. I have had a long and 
extensive experience with incandescent lighting in this 
country, and have once or twice witnessed the phenomenon 
referred to. Each time it occurred simultaneously with an 
exceptionally vivid lightning flash, and in lamps connected 
with an overhead system of conductors. I have never before 
seen any printed account of this remarkable effect, and believe 
it to be an exceedingly rare occurrence over here. 

It would be interesting to ascertain if the increased 
luminescence is due to the ''coherer"' effect, so ingeniously 
suggested in your note, or to an actual increase of line 
voltage, caused in some way by the atmospheric discharge.— 
Yours, &c., W. S. AnpREws. 

Schenectady, N.Y., U.S.A., Sept. 11. | 

[An unsigned letter on the above subject also appears in 
our Notes columns this week.—Ep. Z. 


Electric Tramway Working in New York.— The annual report 
of the Metropolitan Street Railway Co. of New York indicates 
& prosperous year's work and amply justifies the conversion 
from cable to electric traction. This conversion has been 
largely completed for some time, and the entire 217 miles of 
route will shortly be running on the conduit system. During 
the past year no = than 882,000,000 passengers were carried, 
the gross receipts being £2,944,000. The ratio of expenses 
to receipts was as low as 48:26 per cent. 


MUNICIPAL, FOREIGN & GENERAL NOTES, 


qm —— 


Arbroath.—A special meeting of the Gas Corporation was held 
on Tuesday to consider a report from the consulting engineers 
(Messrs. Mathew Buchau and Hogarth) on electric lighting. Further 
consideration was adjourned. 


Barnes (London) —A loan of £30,902 for electricity works has 
been obtained from the Liverpool Victoria Legal Friendly Society at 
35 per cent. 

Barnsley.—The borough electrical engineer { Mr. S. E. Bastow) 
lias been instructed to prepare specifications and to invite tenders 
for a steam dvnamo for the 1901 winter load. Fifteen additional 
enclosed arc lamps are to be erected. 


Barnstaple.—Mr. W. P. Adams has been appointed consulting 
engineer to report upon electric lighting matters. 


Bath.—The Electric Lightiug committee reported on Tuesday 
that since the last meeting the equivalent of 1,800 8 c.p. lamps 
кош had been connected and 1,20) more were being con- 
nected. 


Birstall (Yorks.).—The Council is considering the question of 
applying for electric lighting powers. 


Bournemouth. In addition to deciding upon applying for powers 
to borrow £202,000 for electric tramways, the Council have decided 
to open negotiations with the Bournemouth and Poole Electricity 
Supply Co. for the purchase of the company's works. 


Brighouse.—Owing to the increasing demand for electric current 
the borough electrical engineer (Mr. J. W. Garside) has been 
authorised to refuse applications from new consumers until exten- 
sions to the plant are made. 


Bristol—The Electrical committee reported on Friday that 
serious differences of opinion had arisen between the engineer and 
the architect with regard to the foundations for the propo:ed elec- 
tricity station at Avonbank. The points in dispute were of an 
important and complicated nature, and the committee recommended 
that the matters in dispute be submitted to Sir Benjamin Baker for 
&dvice. The recommendation was agreed to. 


Buxton.—Application is to be made for powera to borrow £25,000 
for electric lighting extensions. 


Cannock.—Application is to be made by the Council for а 
provisional order. 


Cardiff. —The dispute between the members of the staff of the 
electric lighting department was again under discussion by the 
Electric Lighting committee last week, The chairman (Ald. P. W. 
Carey) stated, in answer to a question by Mr. Good, that the com- 
mittee had instructed the town clerk to report to the Board of 
Trade, and no doubt the Board would hold an indui He had 
before him a long communication from Mr. Illingworth, which he 
had not read, but had only seen the signature, and he would have it 
sealed, with their permission. There were other questions to come 
on connected with the department which had better be discussed at 
a special meeting. Me. Illiogworth’s letter was scaled, and а 
special meeting was held yesterday (Thursday) to further consider 
the matter. 


Carmarthen.—A committee was appointed on Tuesday to report 
on the question of obtaining electric lighting powera, 


Chapel Lighting.--The nave of St. George's Chapel, Windsor 
Castle, has been fitted for the electric light. 


Oroydon.—The County Council have applied for sanction to 
borrow £3,000 for arc lighting the tramway routes, 


Dundalk.— The Council recently invited tenders for tha transfer 
of their provisional electric lighting order, but we learn that no 
tender was received. Dundalk is a town of about 19,500 inhab:tants, 
and the Council's provisional order was obtained in 1897. 


Dundee.—By permission of the Board of Trade the speed of the 
electric tramcars in the centre of the city is to be increased from 
4 miles to 6 miles per hour. 


Blectrical Bnterprise in Mexico.—Electricity is being largely 
adopted in the development of the industries of Mexico. Io the 
Pachaca district it is extensively employel iu mining, water-power 
generation being established ata considerable distance from the point 
of distribution. For the lighting of the chief cities of Mexico elec- 
tricity has been for some time 1 and the imports of electri: 
incandescent lamps in 1899 reached a total value of £15,899. These 
lamps were chielly of American and German make ; 100 tons of 
storage batteries, valued at £9,372, were imported into Mexico 10 
1899, chiefly from the States; 105 tons of rubber belting and 
76 tons of leather belting, the whole valued at £28,000, were 
impor 
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The city of Tampico is lighted electrically, and the company 
owning the concession is now supplying current for private lighting. 
The Customs House and wharf are being lighted electrically, and 
the government is erecting its own supply station. The Customs 
House at Tampico is one of the finest buildings on the American 
continent. 

At Monterey, a mining, smelting and manufacturing centre of 
growing importance, a project is on foot fur the conversion of the 
street tramways from animal to electric traction. There is a 
suburban railroad running from 1 to Topo Chico Hot 
Springa and the motive power is to be changed from animal to 
electric traction. The Monterey Electric Light Co. has consider- 
ably increased its plant and now supplies current for heating, 
cooking and motive power. The engine and boiler capacity 
was increased during 1899 from 300 н.р, to 750 HH. P., and the 
station has a lamp connection of 7,800 16 cp. А report on 
the trade of Mexico for 1899, from the British Consul, Mr. L. J. 
Jerome, should be read by all interested in Mexican trade 
developments. 

Electric Lighting in Argentina.—It will be remembered that 
for some time past friction has existed between the Municipality of 
Rosario and the River Plate Electric Light and Traction Co. The 
matters in dispute were referred to arbitration. The Review of the 
River Plate for Sept. 1 announces that the Arbitration Court, which 
has been sitting for the past two years in the case of the Municipality 
of Rosario v. River Plate Electric Light Co. for non-fulfilment of 
contract, and the counterclaim of the company against the Munici- 
pality for fines unjustly imposed, has given its award. The company 
18 ordered to put all its overhead wires, posts, &c., into proper order, 
and to comply with the rules of the English Board of Trade within 
six months; also to change all existing arc lamps for others of 
more modern construction, and to change the carbons at 
present being used. This is also to be done within six months. 
Any work not done within this time can be taken down by 
the Mani ipalit and fines imposed for every lamp removed 
or not lighted at the rate of $1 gold a night. There 
are about 300 street lamps. Both parties are ordered to draw up 
regulations for interpretation of certain clauses in the contract within 
two months, failing which it is to be done by arbitration, The 
Municipality is ordered to listen to the protests of the company and 
to carry out the necessary tests before a fine can be imposed. 
Regulations for carrying out tests are also laid down. 


and non-compliance with contract was thrown out. The counter. 
claim of the company for the return of fines was allowed in those 
cases im which it had been proved that these had been unjustly 
imposed. We learn, however, that nothing is known of this award 
at the London offices of the River Plate Company. 

Electric Traction in Ceylon.—A proposal is made for the adop- 
tion of electric traction on the Uda Pussellawa Railway, and in а 
recent communication to the Culonial Secretary, the governor (Sir J. 
West Ridgeway) states that when travelling in England some time ago 
he had made himself acquainted with the working of tha Isle of Man 
electric railway, and since his return he had been making inquiries 
as to whether electric instead cf steam traction could be advan- 
tageously adopted on the Uda Pussellawa railway. Under the con- 
ditions that prevail between Nanu-oya and Uda Pussellawa, the 
water power of the neighbourhood, which was now absolutely wasted, 
might be utilised in supplying at least part of the tractive power. 
The Nanu-oya and two tributary streams which join it at the 
village of Nanu-oya represented a wasted force of about 370 н.р. 
in ordinary fine weather, which is much increased during the 
rains. The power of other streams could be utilised, and would 
go some way towards giving the necessary powcr for the scheme. 
The gradients were heavy, and a scheme that dispensed with the 
haulage of locomotives reduced the tractive power required and 
lessened the wear and tear of the permanent way. Judging by the 

adients that were worked by the electric tramways in Genoa 
Sir J. West Ridgeway continued), the road between Nanu-oya and 
Uda Pussellawa was practicable, but if it was considered desirable to 
keep away from the cart road between Nanu-oya and Nuwara Eliya, 
an alternative route could be chosen. A cheaper form of permanent 
way could be used if the rail and cart traffic were kept separate, and 
the alternative route would open up the opposite side of the river. 
This letter was referred to the consulting Senon totheCrown Agents 
for the Colonies (Mears. Gregory, Eyles and Waring, of Westminster), 
and-they report that, assuming the volume of water in the Nanu-oya, 
with its two tributaries, to be equal to a minimum in the driest 
weather of, say, 300 H.P., it would, in their opinion, afford sufficient 
power to generate the electric energy required to work the line 
without the aid of steam engines, on the supposition that 
there would never be more than two or at the outside three 
trains in motion at one time, and that all these trains were 
not at the same moment ascending the steepest gradients, 
After referring to the initial expenditure in connection with such a 

project, Messre. Gregory, Eyles and Waring state that the sharp 
curves and steep gra 


of their contract for bricklayin 
power station, and the town clerk and the general manager were 
entrusted with the task of completing it. 


The claim of 
the Municipality for a return of about $200,000 for defective light 


ents of the line would not form any obstacle 
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to its being worked by electric power, and if, as they believed; an 
overhead conductor would be the best method of transmitting 
electric current from the generating station or stations to 


the 


of the 
not be affected by the substitution of electric working for steam. 


The report concludes as fullows :—“ Electric traction does not, 
however, lend itself to lines where the traffic is such that it could be 
readily dealt with by two or three trains each way per day, and the 
result of our investigations lead us to the conclusion that the traftic 
would have to be increased at least three-fold beyond the present 
estimate before the cost of electric traction could be reduced to that 
of ordinary steam locomotives. This fact in itself appears to us to 
point conclusively to the undesirability of adopting electricity as a 
motive power on the Uda Pussellawa line.” 


numerous level crossings 


trains, the 
the present route would 


occur on 


motors on the 
road which 


Exeter.—At present the equivalent of 20,000 8 c.p. lamps is 


connected to the mains, and the demand for current is being 
maintained in a satisfactory manner. 


Folkestone.—The Council are advised by their General Purposes 


committee to adopt an electric tramway scheme, estimated to cost 
about £94,000. 


Glasgow.— Messrs. Alexander Thomson & Son have been relieved 
and other work at the Pinkston 


Hampton.— А report has been prepared by Messra Handcock and 


Dykes, in conjunction with the surveyor (Mr. J. Kemp), in whicli 
the Council are advised to retain electric lighting powers in their 
own hands. The estimated cost of electricity works is put at £15,450, 
and of a refuse destructor at £3,425. 


Hanley.—An inquiry was held here on Friday into the applica- 
tion of the Corporation to borrow £9,500 for refuse destructor works 
and £4,000 for electric lighting, the latter sum to provide two 
additional Lancashire boilers (£1,400), fuel economisers (£600), 
feed-water heater (£200), two exhaust smoke flue fans (£276), 
extensions of  boiler.house (£800) the construction of coal 
bunkers, approach road and coal chutes (£585), and tiling 
engine room floor and contingencies (£138). The town clerk 
(Mr. A. Challinor) explained that owing to the increase in 
the price of materials, the original estimates had been 
exceeded. The first estimate totalled £4,000, and the amended 
estimates £5,000. At the meeting of the Council held on Sept. 18 
application was ordered to be made for permission to borrow £7,000 
for extensions of mains, transformers, meters, &c. This application 
would be made as soon as the detailed estimates and plans could. be 
completed. In the meantime he;applied for so much as was now 
required in consequence of the increased cost of materials and further 
requirements at the electricity works amounting to £1,000. The 
inspector said the resolution of February this year stated that the 
money was required for a chimney stack and three new boilera, 
whereas the specific terms of the present application were somewhat 
different. It was now asked for money to build two new boilers only, 
and the chimneystack had been dropped. The somone engineer (Mr.. 
Lobley) said they were postponing the erection of the third boiler. 
The inspector said it was merely a technical point, but he could not 
hold an inquiry into an application when the specific purpose differed 
from the terms ofthe resolution passed by the Council. Mr. Lobley said 
application would be made to the Board later for sanction to borrow 
for the boiler and chimney stack. The resolution was passed before 
the plans and estimates were made. The present application, of 
course, was only for a part of the work contemplated bv the Council. 
An objector (Dr. Adler) said he did not actually oppose, but he 
wished that certain conditions should be attached to the consent of 
the Board. The inspector said he thought the Council had better 
pass & fresh resolution rescinding that under which the present 
application was made, and then apply for £5,000 instead of £4,020. 
Mr. Lobley said the cost of street lighting for the year ended Dec. 31 
was £1,417. There were65 arclamps and 80 columns fitted with incan- 
descentlamps. The amended estimates now submitted madea total of 
£5,000 instead of £4,000. The extra £1,000 was for the increased cost of 
boilers, and also for additions not included in the first estimates. The 
resolution passed at the Council on Aug. 28 ordered an application to 
borrow £7,000 required for extension of mains, provision of trans- 
formers, &c. The additional £1,000 would be included in that 
£7,000. Ald. Hammereley gave figures showing the increased 
demand for electric current in the borough. He said demands were 
made upon them which they could hardly meet. Dr. Folker urged 
that the electricity works had been mismanaged, and a loss incurred 
of £2,690. No further loau should be granted until an expert had 
reported upon the whole question. Ald. Hammersley said that 
instead of a loss, they had paid off over £5,000, and the sinkin 
fund could not be regarded as a loss In five years they had 
made £3,000. There had certainly been no mismanagement. 
Dr. Adler said there was a feeling in the borough that the works 
were not being carried on with due skill, and he would grudge no 
money whatever for electric lighting, because he believed with 
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Ald. Hammersley that there was a great future for the department. 
But he asked that until an expert had reported to the Council on the 
question sanction for the loan should be withheld. The inspector 
said that £4,000 as set forth in this estimate contained a ey deal 
that was urgently required, and to call in an expert would 
take a considerable time. If they had to wait for that they probably 
would not get the necessary work done. From what he had heard 
and seen he thought the officers of the electricity department would 
themselves be more than plea:ed to have an expert called in. He 
questioned whether he had the power to order an expert to be called 
in. He would, however, report the objection ard the suggestions to 
the Local Government Board. 


Holyhead.— The desirability of establishing electricity works is 
under consideration by the Council. It is considered that water- 
power available in the vicinity could be utilized in the generation of 
current, and Mr. Thunderbolt has been requested to consider and 
report upon the matter. 


La Plata (Buenos Ayres).— The City Council has entered into 
a contract with Mr. Frank R. Cassels for the erection of new elec- 
tricity supply works. Mr. Cassels also proposes to construct an 
electrie tramway to the Matadero. 


Light Railways. — Тһе Long Melford and Hadleigh Light Railway 
order has been submitted to the Board of Trade for confirmation. 
Objections by Oct. 24. 

The Light Railway Commissioners wil hold an inquiry on 

17th inst. at Kidderminster into the application of the Kidderminster 
and District Electric Lighting and Traction Co. for an order to 
authorise the construction of the Kidderminster and Bewdley light 
(electric) railway. 
. An ae was held at Rhyl last week into the application of the 
Rhyl and Prestatyn Light Railway Co. for an order to construct an 
extension of the Rhyl and Prestatyn light (electric) railway authorised 
in April last. The company has entered into an agreement to take 
current from the Council's electricity works. There was no opposi- 
tion, and the order was granted. 

An enquiry was held at Blackburn, on Tuesday, into the appli- 
cation of the Auxiliary and Light Railways and Tramways Co. (Ltd.), 
for an order to construct the Blackburn, Whalley and Padiham 
district light railways, On behalf of the promoters, Mr. Balfour 
Browne, C. C., said the lines were to connect Blackburn and Burnley, 
between which towns there were important centres of population. 
Beginning at Blackburn, they would run north to Rishton, thence to 
Clayton-le-Moors, to Harwood Bar, over Cock Bridge to Whal- 
ley, and from Whalley east to Paliham and Read. The 
County Council contended that certain portions of the road 
were too narrow, on which the promoters joined issue. Mr. C. 
Gradwell, engineer to the promoters, said double lines would 
be laid throughout. The total length would be 14 miles, and the 
estimated cost £154,000. For the County Council the clerk (Mr. 
Clare) said the real question was, who was to pay for the expendi- 
ture which must be incurred to remove inconvenience and dangers to 
the public which would exist if the roads and bridges were allowed 
to remain as at present. The principle underlying the question was 
that under no condition whatever should a county ratepayer be asked 
to subsidise a trading undertaking. If the local districts, who were 
80 т for the railwaya, were desirous of contributing it was all 
right. 

An inquiry was held at Wigan on Wedneslay into the application 
of the Wigan Tramway Co. to construct light (electric) railways ofa 
total length of about 4 miles. 


Liverpool.— The Wavertree electric tramway route has been 
officially inspected on behalf the Board of Trade, and will be opened 
for traflic within a few dava. 


Maidstone.— Acting on the advice of their consulting engineer 
(Mr. S. Sellon), the Council will promote a bill for powers to 
construct electric tramways іп this district. 


Metz (Garmany).—The tramways are to be converted to electric 
traction, and the contract has been obtained by the Union 
Elektricitäts Gesellschaft of Berlin. 


Municipal Telephony.—In the Brighton municipal telephone 
licence the minimum rate for an unlimited service has been fixed at 
EI. 104. per annum, for limite service £1. 103. per annum, and toll 
of fd. per call. The charges for telephone service (limited ог 
unlimited) applies oaly t» subscribers not more than one mile from 
the nearest switch room, any excess distance to be charged a sum not 
exceeding EI. 5s. per quarter mile or fraction thereof per annum. 
The charges for the use of public call offices are to be within the 
following limits: Maximum 21., minimum 34. per message. The 
consulting telephone engineer fee A. R. Bennett) has been requested 
to furnish a specification of the pipe or conduit required tor the 
underground telephone wires and of the method of laying, with an 
estimate of the cost per mile. 


Norton (Yorks ).—The application of the Northern Counties 
Electricity Supply Co. for a provisional order is not to be opposed. 


Nuneaton.— The Local Government Board have intimated that in 
regard to the Council's scheme for the extension and development of 
the electricity works the Board would raise no objection to the 
Council proceeding with the erection of the chimney shaft and 
ordering additional machinery. When the Board have been 
furnished with a copy of the resolution of the Council applying for 
sanction to borrow & further £2,000 sanction for the total amount 
required will be given. 

Obituary.—The death is announced of Mr. Samuel Maquay, 
which took place this week at Chertsey. Mr. Maquay was an expert 
in primary batteries (the Maquay battery was on the market some 
years ago) and was the inventor of a miner's safety lamp. 


Pontypridd.—The Council are recommended by their Electric 
Lighting committee to apply for a provisional order. 


Provisional Orders.—The Alnwick, Aufield Plain, Bentieldside 
(Durham) and the Kirkheaton (Yorks) and Bellingham (Northum- 
berland) District Councils have consented to the applications of the 
Northern Counties Electricity Supply Co. of Newcastle-on-Tyne for 
provisional electric lighting order: 


Provisional Order Transfer —The Harrow Council notify their 
intention to transfer their 1900 electric lighting order to the Harrow 
Electric Light and Power Co. (Ltd). The compauy is to pay the 
cost of obtaining the order, ап і the right to purchase the undertaking 
on certain contingencies is reserved to the Council. 

Ripon.—The question of establishing electricity works is under 
consideration, and last we»k a deputation visited the Harrogite 
electricity works. The borough electrical engineer (Mr. George 
Wilkinson) personally conducted the deputation and supplied tech- 
nical details, 

Russia.—Some time ago Messrs. Siemens and Halske secured a 
contract for lighting the town of Nicolaiev by electricity, overhead 
conductors being proposed. Owing to the delay in granting approval 
of the overhead svstem by the Department of Telegraphs the work of 
construction and equipment his been hampered, and little progress 
with the work has, we understand, been made. 


Southampton.— Mr. A. P. Trotter inspected the Portswood-Dock: 
Station section of the Corporation electric tramways on Saturday 
last, and the lines have been opened for traffic. 


Strabane (Ireland).— Ап electrical engineer is to be called in to 
report upon the advisability of establishing electricity works 

Tonbridge (Kent). —At an inquest on the bodies of four person: 
burnt to death at а fire which occurred ia this town re:ently, the 
coroner's jurv in returning a verdict of accidental death strongly 
recommeniled the use of electric fire calls, and the evidence adduced 
certainly bears out the urgency of the recommendation. 

Tramway Extensions in Middlesex and Surrey.—As we 
have already announced, the London United Tramways (Ltd.) have 
given notice to local authorities in Middlesex and Surrey of intention 
to apply next session for powers to construct additional extensions 
of their system of electric tramways. The extensions will include 
23 miles of tramway in Surrey, 20 miles in Middlesex, and 20 miles 
in the County of london Under the proposed bill the existing 
system is to be extended to St. Pancras, Marylebone, and Fulham, 
and across the Thames to Putney, northward to Willesden and 
Southall, and westward to Sunbury. The Surrey extensions inclu le 
a length of over 4 miles, connecting Putney with Richmond. 
Another line will leave the southern approach to Hammersmith 
Bridge, and pass across Barnes Common ; and there ix also to be 
an extension from Kew Bridge to Richmond, In Middlezex lines 
will connect Isleworth with St. Margaret’s, Hounslow and Cranford, 
Brentford with Ealing, and Twickenham with Hanworth ani 
Kempton Park. Intercommunication lines are also scheduled 
between different parts of Kingston, Patney Hill, Surbiton, To- 
worth, Hook, Long Ditton, Thames Ditton, Esher, and Натр:о2 
Court. 

Tramway Strike—The motor mən and conductors of the 
Oldham, Ashton and Hyde electric tramway сат з out on strike on 
Saturday night, in consequence, it is alleged, of the manager? 
discharging union employé: and replacing them by non-unionists 

Tynemouth.-—A pplication has been made for sanction to a loan of 
£10,000 for refuse destructor works 

Wellington (Salop).—A provisional order is to be applied for by 
the Council. 


Wisbech —A unanimous rc-»lution in favour of applying for 2 
provisional order hax been ра sd by the Council. 

Workmen's Compensation.—At Loughborough County Court, 
John Knight, a mechanic employed at the Brush Company's works, 
applied for a declaration of liabilitv, which the respondents admitted 
he was entitled to. Plaintiff's eyesight had been injured, and the 
company had paid him since the accident about the same wages that 
he was earning at the time of the occurrence. The Court was asked 
to make a declaration of liability on the ground that he was suffering 
from permanent physical injury. The company had made inquine^ 
and they found that the work done by plaintiff since the accident 
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had been perfectly satisfactory. If it turned out that he was not 
able to do his work so well he might have to take less money. Judge 
Wightman Wood, in granting the order, said plaintiff had got all he 
was entitled to. At the present time he was losing nothing through 
the accident. If he got less he had a right to come to the Court and 
get the amount put ip. 

At the St. Helens County Court on Wednesday Judge Collier was 
asked to arbitrate in a claim for compensation made by George 
Hindle against the British Insulated Wire Co. in respect of an 
accident which happened on Dec 29, 1899, at the St. Helens electric 
tramway depot, shai Hindle fell down a pit and fractured his thigh 
and arm. He was incapacitated for 40 weeks, and claimed 19s. 6d. 
per week, half his average earnings. His Honour decided that the 
accident did not come within the Compensation Act, becau:e it 
happened in a building of which the respondents were not the 
са They were therefore not undertakers within the meaning 
of the Act. 


Electro-Harmonic Society.— This society has returned to its old 
haunts at the St. James’s Hall Restaurant, and the first (smoking) 
concert of the season will be given on Oct. 12 at 8 p.m. Members 
are desired to use their influence in introducing new members to the 
society. A committee meeting is to be held prior to the first concert, 
and the names of new candidates will be received by Mr. C. E. 
Grove, hon. sec, Rosedale, Selsdou-road, Wanstead, up to and 
including Friday, Oct. 5, in time for the issue of tickets for the first 
concert to all new members elected on that date. The present 
membership totals about 300, 


EDUCATIONAL NOTIOES. 


Birmingham University Calendar.—We have received a copy of 
the first calendar of the University of Birmingham. Full particulate 
of the course of instruction in the faculty of science, including 
electrical, civil, and mechanical engineering, metallurgy, chemistry, 
&c., are given. 

King’s College (London).—The evening classes in electrical 
engineering commence on Oct. 8. 


Morley Memorial College.— The 1900-1901 session of this 
College for working men aud women, Waterloo-road, London, S.E., 
begins on Oct. 1. Some particulara of the classes, fees, &c., are given 
in an advertisement. Miss Emma Cons is hon. sec. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and $, Salisbury-court, Fleet- 
street, London :— 

** THE Авт OF ELECTROLYTIO SEPARATION OF METALS."—A second issue 
of Dr. Gore’s book is now ready, price 103. 6d., post free. The author 
t-eats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the 5 rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


** ELBOTBOMAONETIO THEORY."—By Oliver Heaviside. Fol. I., 13e. 6d. 
Vol. II., 12s. 6d. 

** ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 103. 6d., post free. 


** ELECTRICAL ENGINEERING FORMULE," a pocket book, by Messrs. W. 
Geipel and H. M. Kilgour; price 78. 6d. ; by post, 7s. 9d. ; abroad, 8s. 
New Edition nearly ready. 

‘< BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH."—4A. valuable 
compilation. Being an attempt to classify the data relating to X-Ray 
work. This work contains a quantity of general as well as special informa- 
tion bearing upon the whole subject of electrical discharge research. 
Edited by C. E. S. Phillips. Price 5s., post free. 

* Tue MANUFACTURE OF ELECTRIO Ілапт CARBONS.” — А Practi al 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1з. 6d. ; post free, Is. gd. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material, firing, saturating, and coring, together with a description and 
estimate of ccst of the plant required. 


** LOCALISATION OF FauLTS IN Exeorrio Licnt MarNs."—By F. C. 
Нары , Price бе., post free. The book deals with the important subject 
of localising faults in electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


** WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEOTRIO Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with & large number of illustrations, bringin 
this latest APP aton of electrical science quite up to date. New an 
E ition, bs. nett. Now ready. 


“ THE CENTENARY OF THE ELxOr RIO CURRENT, 1799-1899."—By Dr. J. 

A. Fleming. Price, paper covers, ls. net, post free 1s. 3d.; strong cloth, 
s. 6d., post free. 

‘ THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
by Francie Jehl. 10s. 6d., post free. This is a practical handbook, giving 
a complete description of the art of making carbons for electric lighting, 
electrodea, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office no 
later than first post Thursday morni New Catalogues, Price Lists, 
and similar matter should be sent early in the week. ] | 


TENDERS INVITED. E 


Bermondsey (London) Vestry invite tenders for steam, feed 
exhaust, and drain pipes, feed pumps, water storage tank and sundry 
ironwork, and also for steam dynamo:, battery charging motor, 
booster, and balancer. Specifications may be inspected, but not 
obtained, at the offices of the consulting engineers (Messrs. Kincaid, 
Waller and Manville), 29, Great George-street, London, S.W. Ап 
adveitisement gives further particulars, and tenders must be 
forwarded to the Vestry clerk (Mr. Frederick Ryall), by Oct. 15. 


Swansea Corporation invite tenders for cast-iron arc and incan- 
descent lamp standards. Specifications may be obtained at the 
Guildball, Swansea, and may be inspected (but not obtained) at the 
offices of the consulting engineers (Mesra. Kincaid, Waller and 
Manville), 29, Great George-street, Westminster, S.W. An adver- 
tisement gives further particulars, and tenders must be forwarded to 
Mesara. Kincaid, Waller and Manville before noon Oct. 10. | 


Sunderland Corporation invite tenders for the supply of 24 car 
bodies, trucks, and electrical.equipment. An advertisement contains 
further particulars, and specifications may be obtained on ао 
to the borough electrical engineer (Mr. J. F. C. Snell), Dunning- 
street, Tenders, addressed Chairman of Tramways Committee, Town 
Hall, Sunderland, must be sent t? the town clerk (Mr. Fras. M. Bowey) 
by noon Oct. 15. 

Warrington Corporation invite tendera for wiring the electricity 
station and central eanitary depót at Howley. Specifications may 
be obtained from Mr. W. H. Grimsdale, Bank House, Warrington. 
See advertisement. 


The Secretary of State for India invites tenders for (I) a complete 
electrical installation for supplying to a factory from a waterfall 
3 miles distant, and (2) a complete hydraulic installation to develop 
about 500 H r. Further particulars are given in an advertisement, 
and tenders must be delivered at the India Office, Whitehall, S.W., 
by 2 p.m. Oct. 16. | 

Bootle Corporation invite tenders for a steam dynamo. Au adver- 
tisement gives further particulars, and tenders, addressed Chairman 
of Electric Traction and Lighting committee, must be delivered a* 
the Town Hall, Bootle, before Oct. 13. 


Maidstone Corporation invite tenders for surface condenser an1 
feed pumps. Specification, &c., may be obtained after Oct. 2 from 
the consulting engineers (Messrs, Stevens and Barker), St. Peters- 
street, Maidstone, and tenders should be sent to the town clerk 
(Mr. Herbert Monckton) before 10 a.m. Oct. 16. : 


The directors of the Lansashire and Yorkshire Rilway invite 
tenders for supply of stores during the 12 months ending Ол. 31, 
1901. Among the articles required are brake blocks, copper, india- 
rubber, iron castings, ironmongery, sundry toole, &c. "Tenders to the 
secretary (Mr. R. C. Irwin), Hunts Bank, Manchester, by 10 a.m. 
Oct. 8. 

Ilford District Council iuvite tenders for direct-current meters and 
cutouts. Tenders to clerk by noon Oct. 8. 

Grimsby Corporation require tenders for wiring the Free Library. 
Tenders to borough electrical engineer by Oct. 6. 


Manchester Tramways committee invite tenders for cast-iron b1ses 
por tramway poles. "Tenders to chairman of committee by Oct. 1. 


Hoylake and West Kirby District Council invite tenders for “ free 
wiring" of premises in district. Tenders to clerk, Council Offices, 
Hoylake, by Oct. 4. 

Birkenhead Corporation invite tenders for feeder mains, &c. 
Tenders to town clerk (Mr. Alfred Gill) by 4 p.m. Oct. 2. 

Nottingham Council invite tenders for 1,500 tons of steel girder 
tram rails and 76 tons of fishplates Tenders to town clerk before 
Oet. 8. 

Aberdeen Town Council invite offers for 25 electrical tramcars, and 
for equipments for six horse cars about to be converted. Tenders 
before noon of Oct. 17. 

Bradford Corporation require tenders for an engine and dynamo, 
switchboard apparatus, &c., for their destructor works. Tenders to 
town clerk yam Oct. 9. | 

Eray (Ireland) District Council will on Oct. 4 receive and consider 
tenders for electric light supplies for 12 months, including cables, 
house wires, switches, holders, incandescent lamps, &c. Tenders to 
clerk to Council, before 10 a.m. Oct. 4. | 


Sheffield Corporation invite tenders for : (a) Two 600kw. two-phase 
steam alternators and excitera, and (b) alteration of present single- 
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phase plant to two-phase. Tenders to chief engineer aud manager 


of electric supply department (Mr. S. E. Fedden) by Oct. 6. 
Dublin Co 


motors and pumps. Tenders to town clerk by noon Oct. 3. 


Dublin Electric Lighting committee invite tenders for electricity 


mains and accessories. Tenders to town clerk by 4 p.m. Oct. 4. 


Eastbourne Corporation invite tenders for water-tube boilers, with 
fittings, feed pumps, &c. ; 400kw. steam alternator, with exciter 
(vertical enclosed high-speed engine); and main switchboard and 


connections. Tenders to town clerk by noon Oct. 4. 


Tenders are invited for the erection of machine shops, &c , at 
Thornbury, Bradford, for Rosling, Appleby, and Fynn. Tenders to 
S. Jackson & Son, Tanfield Chambers, Bradford, by Oct. 6. 

Hackney (London) Electric Lighting committee invite tenders for 
electricity supply mains, Tenders to vestry clerk by 5 p.m. Oct. 3. 

Tenders are invited for wiring the Suffolk County Asylum, Melton. 
Tenders to Mr. A. T. Cobbold, County Hall, Ipswich, by Oct. 5. 

Delgian State Railway authorities invite tenders until Oct. 10 for 
60 tons of galvanised iron wire (4mm. diameter) 15 tons (8mm. 


diameter) and 65,000 telephone and 20,000 telegraph porcelain 
insulators. 


Pozuelo (Albacete, Spain) Municipal Council require tenders until 


Oct. 7 for the electric lighting concession for 40 years. Tendera to 
el Secretario del Azuntamiento. 


The municipal Council of Callosa de Ensarria (Alicante, Spain), 
invite tenders until Oct. 12 for the conceasion for electric lighting 
for 50 years. 
Vélez Blanco (Almeria, Spain) municipality aleo invite tenders 
until Oct. 15 for the concession for electric lighting. 
Tenders are invited for the electric lighting of Palma (Spain) for 
20 years. Tenders to Municipal Council by Oct. 30. 


TENDERS RECEIVED AND ACCEPTED. 


Croydon Town Council have accepted the following tenders for 
electric tramway work: 

British Thomson-Houston Co., car bodies, motor car equipment, feeders, 
overhead construction, excavating work, &c. 

Leeds Steel Works, rails. 

Hilton, Anderson, Brooks & Co., cement. 

Bart, Boulton and Hay wood (Ltd.), soft wood paving blocks. 

Millar's Jarrah Forests Co., hard wood blocks. 


Shipley (Yorks) District Council have accepted the following 
tenders :— 


John Spencer (Ltd.), steam and exhaust pipes. 
Eclipse Brass and Copper Co., ato battery. 
Mavor and Coulson, switchboard and connections. 
Western Electric Co., cables. 


Greenock Police Board have accepted the tender of Messrs. Bab- 
cock and Wilcox for the supply of water-tube boilere, and that of 
the Silvertown Co, for two steam dynamos (high-speed enclosed 
engines) boosters, switchboard, steam and exhaust pipes, &c., for 
their electric tramway scheme. 


The contract for the storage bettery required for the Witney elec- 
tricity supply station has been secured by the Hart Accumulator Co. 
Walsall Town Council have accepted the tender of the Electrical 


Power Storage Co. for extensions to their storage battery at 
£679. 10s. 


APPOINTMENTS VACANT AND FILLED. 


Barnes District Council require a clerk of works for their elec- 
tricity undertaking to superintend the laying of cables and the 
erection of the generating plant under the consulting engineer 
(Mr. W. Fairley). An advertisement gives further particulare, and 
applications must be sent to the clerk (Mr. J. E. Anderson), Council 
Offices, High-street, Mortlake, S. W., by 4 p.m. Oct. 4. 

The Council of Hartley College (Southampton) invite applications 
for the appointment of assistant lecturer in engineering. Applica- 
tions to clerk (Mr. D. Kiddle) by Oct. 3. See advertisement. 

Islington (London) Vestry require à draughtsman and an engine 
driver for their electricity department. Applications to the vestry 


clerk (Mr. W. F. Dewey), Vestry Hall, Upper-street, London, N., by 
Oct. 8. See advertisements. 


An electrician is required for the County Asylum, Prestwich, 
near Manchester, Applications to the superintendent. See adver- 
tisement. 

Manchester Tramways committee require a lady superintendent 
for the ticket and cash-counting department. Applications by 6th 
prox. See advertisement. 

Bermondsey (London) Vest 
Applications to clerk (Mr. F 
London, S.E., by noon Oct. 3. 


require а resident electrical engineer. 
erick Ryall), Town Hall, Bermondsey, 


ration invite tenders for power machinery at 
Ringsend, including pumping engines and pumps, boilers, electric 


An arc anp trimmer, a mechanical draughtsman and a clerk are 
required for the bd ae ЗА electricity department. Applications 
to engineer (Mr. W. C. P. Tapper), 27, Osborn-street, Doudous E 


A master for experimental science and mathematics is required for 
Peebles County High School. Applications to clerk before lat prox, 


We are informed by the India Office that Mr. W. D. Macgregor, 
of Edinburgh, has been appointed an assistant superintendent in the 
Indian Government Telegraph Department. The appointment was 
advertised in The Electrician in May last. 

Мг. R. M. Archer, AR. C S., has been appointed lecturer and 
demonstrator in physics and electrical engineering, and Mr. 8. 
Sinkinson, B.Sc, lecturer and demonstrator in mechanical engi- 
heering, at the Derby Municipal Technical College. 


Mr. A. P. Laurie, M. A., lecturer in physics and chemistry at 
St. Mary’s Hospital, London, has been elected out of a short list of 
five to the principalship of the Heriot Watt College, Edinburgh, in 
succession to Prof. F. Grant Ogilvie, who was recently appointed 
director of the Museum of Science and Art. 


Mr. К. S. Willows, D.Sc., B.A, has been appointed assistant 
lecturer in physics and electrical engineering at Batteraea Polytechnic. 


Mr. Wm. Irving, works manager of Messrs. James Carmichael & 
Cv., has been appointed mechanical engineer in charge of the 
Pinkston power station, Port Dundas, Glasgow. 


Mr. F. Dawe, Swansea, has been appointed general foreman of th? 
Croydon Tramways. 


In our last issue we referred to the appointment of a meter 
superintendent at Sheffield, and by a clerical error the name was 
given as Mr. A. J. Oridge instead of Mr. A. J. Cridge. 


BUSINESS NOTICES. 


Warning.—Messrs. J. A. and K. J. McMullen, consultin 
electrical engineers, of 17, Gracechurch-street, London, E.C., an 
Hornchurch, Essex, desire attention to be called to an advertisement 
appearing in another column warning manufacturers and dealers 
against supplying goods in their name to a n of the name of 
Harvey, trading, or pretending to trade, at Ware, Herta, under the 
style of The Hertfordshire Engineering Co, Ltd." We are 
informed and believe that Messrs. McMullen have written authority 
from the man Harvey to issus this caution, and persons interested 
may see all the documents at the offices of Messrs, Carter and Bell, 
solicitors, 6, Idol-lane, Phstcheap, London, E.C. 


Mr. T. Vaughan Hughes, Norwich Union Caambers, Edmunt 
street, Birmingham, has entered into partnership with Dr. E. A. 
Warrington in connection with metallurgical and analytical work, 
but continues his consulting electrical engineering practice at the 
above address. 


The National Telephone Co. (Ltd.) announce that the head offices 
of the company have been removed to the new Telephone House, 
Victoria-embankment, London, E.C. 


BANERUPTOIES, LIQUIDATIONS, &c. 
George Stegmann, electrical engineer, 45, St. John's-hill, Clapham 
Junction, London, S.W., has executed a deed of arrangement. 
Liabilities £2,440. 5s. 8d., assets £5,600. There are secured creditors 
to the extent of £2,241. 33. 8d. Mr. F. W. Davia, 95 and 97, Finsbury- 
vement, E.C. is trustee. The [е creditors include: 


eral Electric Co. ............ £662 | J. H. Holmes & Co. ............ £74 
Veritye Ltd. ..................... 386 | Addington Timber C. . .. 45 
WR! 229 Chloride Elec. Storage Synd. 95 
S. Evans & Co. 141 | Atlas Carbon COOo . 20 
Hart Accumulator Co. ......... 141 | Reliance Rubber C.. . . . 19 
Electrical Со....... .......... ... 140 | Reliance Wire Co . 18 
Gabriel & Angenault............ 128 | I Frankenburg. 11 
Markt Bros. s 126 | Russell & (o 4 
Julius Sax & Co 108 Nettlefolds . . 14 
Elec. Power Storage Co. ...... 106 | Croggon & Со. ......... . ...... 15 
Johnstone, Benjamin & Со. ... 90 | Simplex Steel Conduit Co. 13 


A meeting of the Electrical Pioneer Syndicate (Ltd.) will be held 
at 39, Waterloo-street, Birmingham, on Oct. 25, to receive an account 
of the winding-up. 

In the bankruptcy of R. Fuster and W. Baker, trading as Robert 
Foster & Co., and the Nelson Electrical Engineering Co, at Nelson 
and Burnley, the first meeting of creditors will take place ot 
28th inst. at the Exchange Hotel, Nicholas-street, Burnley, and the 
public examination on the same date at the Court-house, Burnley. 

Winding-Up Petition—A petition for the winding-up of the 
Acetylene Light Syndicate (Lid) has been presented by the Brush 
Company, and will be heard at the Guildhall, Bath, on Ost. 18. 


Engineering Works for Sale.—Our advertisement column? 
contain particulars of engineering works in the city of Dublin which 
are offered for sale by tender as a going concern owing to the d 
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of the late proprietor. The works are centrally situated and have a 
suitable set of offices, pattern shop, machine shop and foundry, and 
smith's shop, together with a number of tools which are all of 
modern type, many of them being new. Tenders are to be addressed 
to Mr. A. Basil Wilson, M. I. C. E., Maryville, Malone, Belfast, from 
whom further particulars can be obtained. 


Artistic Electric Light Fittings and Accessories.—The 
Electrical Co., to meet the increased demand for their manufactures, 
have opened an extensive range of show rooms at 162, Shaftesbury- 
avenue, London, W.C., for the display of new and artistic des:gns in 
electric light fittings and accessories An immense stock of elec- 
troliers, brackets, pendants, &c., are shown in a particularly effective 
manner. Success in the exhibition of this class of goods is by no 
means general, but the method adopted by the Electrical Co.in display 
ing a particular class of designs and styles of fittings in rooms specially 
arranged for their reception, while it is not entirely novel in idea, 1s 
certainly calculated to, and does in fact, afford the best means of 
effective display. The range of fittings shown in the new rooms 
embraces those for mansions, small private residences, business 
offices, Kc. Fittings in oxidised silver аге well grouped in one of 
the rooms, while in another ornamental and classical figures and 
shades for drawing rooms, boudoirs, reception rooms, &., make an 
artistic setting. Hammered iron and bronze work form a feature of 
another 5 while an excellent selection of the newest 
designs in French artistic metal work should prove attractive to that 
large class of installation contractors engaged in the fitting up of 
town aod country houses. Electric current is available for showing 
the fittings to the best advantage, and altogether the display is one 
which architects, contractors, and the trade generally may be 
advised to visit. Contracts are now being placed for this class of 
goods for the coming winter season, and the Electrical Co. have 
certainly laid themselves out for meeting to the full the most exacting 
requirements. 


Cooling Tower Contracts.—The Wheeler Condenser and Engi- 
neering Co. have recently received orders for cooling towers from the 
Newcastle-on-Tyne Electric Supply Co. (2,000 H.P. capacity), 
Messrs. Platt Broa, Oldham (1,000 н.р.), Bromley (Kent) Electric 
Light and Power Co. (1,000 H. f.), and Southend Corporation power 
station (1,000 н.р.). In the two latter cases the contracts include 
equipment of condensing plants, exhaust oil separators, fee l-water 
heaters, the cooliog towers being of the fan-driven type. 


4.000 H.P. Steam Set.—The Berlin Electricitátswerke Gesell- 
echaft have added a 4,000 H.P. steam dynamo to their central station 
on the Upper Spree. The dynamo, which was constructed by the 
Allgemeine Electricitüts G haft of Berlin weighs 16 tons. 


Westinghouse Plant — Circular 1,031, issued by the British 
Westinghouse Co., describes and illustrates belt-driven polyphase 
alternators, the particular machines dealt with being 180kw. and 
375kw. two-phase alternators. 


Electric Heating and Cooking.—We have received from the 
Simplex Electrical Co., of Cambridgeport, Mass., U.S.A., a descriptive 
catalogue of electric heating and cooking apparatus, The value of 
the list is increased by a number of excellent illustrations of a large 
variety of apparatus manufactured by the company under the patents 
owned by the American Electric Heating Corporation. 


Paris Exhibition Awards.—Mesera Geipel and Lange inform us 
that the following specialities, for which they are agente, obtained 
distinction at Paris : Brown-Boveri three-phase plant (grand prir), 
Ward-Leonard electric controlling apparatus (gold medal) Vulcan 
meter (gold medal), Chapman voltage regulator (bronze medal), and 
Geipel jtrap (hors concours) Eighty of these trape were used for 
draining the whole of the steam piping system of the exhibition. 


Exports of Electrical Apparatus and Material — The followi 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not eee electrical instruments or 
machines, which are not separately specified) from Sept. 19 to Sept. 25, 
with the ports of destination :— 

Africa. — Alexandria, £140; Cape Town, £105; Durban, £517 
(including £147 telegraph apparatus); Port Elizabeth, £473 (telegraph 
material. Argentina—Buenos Ayres, £937 (including £842 telegraph 
material.  Australasia—Adelaide, £61; Auckland, 890 Launceston, 
#251; Lyttleton, £300 ; Melbourne, £432 ; Otago, £134 ; Sydney, £1,816 
(including £120 telegraph material); Wellington, £584 (including £492 
tel ph material) Belgium — Brussels, £36 ; Ostend, £274. Canadu— 
Halifax, 22,60 (telegraph cable); Toronto, £20. Chui, £200 ; Valparaiso, 
£80 Cochin China, £21. Denmark—Copenhagen, £271 (telegraph 
wire). Germany—Hamburg, £700 (telegraph material). Gibraltar, £136. 
Holland Amsterdam, £95 ; Rotterdam, £17 (telegraph wire). Hong Hong, 
£76. India—Bombay, £58; Calcutta, £336 (including £126 telegraph 
wire). Japan —Yokohama, £13,050 (telegraph material) Mexico—Vera 
Cruz, £75 (telegraph material) Norwsy—Bergen, £14,910 (telegraph 
cable) Portugal—Lisbon, £45. Russia—St. Petersburg, £70 (telegraph 
paper) Straits Scttlements — Singapore, £40. Sweden—Stockholm, £233 
(telegraph cable). Total £39,291, against £11,232 in the corresponding 
week last year (Sept. 20 to Sept. 26.) 
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PATENT. RECORD. 
— AB 
The following list of Applications for Patents and Specifications published 


has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 

Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 

able information in connection with Patents, Designs, and Trade Marks 

may be obtained. 
APPLICATIONS FOR PATENTS. 

Nore.—The undermentioned Applications are not open to publio inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
Koat ion accompanies application, an asterisk is afixed, 

August 3, 1900. 
13,951. J. Wsiss. London. Improvements relating to electric аи ев or 
furnaces. 
13,962. C. A. JexsEN. London. Improvements in electric signal registering 
systems. (The Yargae Signalphone Manufacturing Company, 
United States.) 
13,963. E. F. Casset. London. Improvements in and relating to cypher ` 
code systems for use in transmission of cable, telegraphic, and 
other forms of written messages. 
15,966. Tus Ввгтізн THomson-Hovuston Co. (Ltp.) London. Improve- 
ments in Röntgen - ray tubes. (E. Thomson, United States.)“ 
13,967. Тнв Ввттізн THOMSON - HOUSTON Co. (LrD.) London. Improve- 
men's in systems of electrical distribution. (E. W. Rice, jun., 
United States.) 

Tas Ввгпвн THomson-Hovuston Co. (LrD.). London. Improve- 
menta а systems of electric motor control. (А. G. Davis, United 
States 


13,968. 


15,969. Tue Ввгтізн Тномвок-Носѕтом Co. (Lrn.). London. Improve- 
ments in insulated electric conductora, (W. Le Roy Emmet, 
United States.)* 

13,970. Tae Ввгтізн Тномвон-Носвтом Co. (Ltp.). London. Improve- 
ments in armatures for dynamo-electric machines. (С. P. Stein- 
metz, United States.)“ з 

15,971. THs British THomson-Hovuston Co. (Lrp.). London. Improve. 
menta in rectifiers for alternating electric currents, (E. Thomson, 
United States.)* 

13,972. Тнв Barrisu Тномзѕох-Ноовтох Co. (Ltp.). London. Improve- 
ipm in systems of electrical distribution. (H. D. Lunt, United 

tates.)ꝰ 

13,973. Tue British Taomson-Hovsron Co. (Lrp.). London. Improve- 
ments in insulated electric conductors, (W. Le Roy Emmet, 
United States.) | 

13,974. THe British THomson-Hovuston Co. (Lrp.). London. Improve- 


ments in rail bonds for electric railroads. (J. R. Lovejoy, United 
States.)* 

13,975. Tug BnarrisH THomson-Hovuston Co. (Ltp.). London. Improve- 
menta in systems for controlling electric motors, (C. E. Barry, 
United States.)* 

135,999. L. B&NaARD. London. Improvements in arc lampe. 


August 4, 1900. 


14,037. H. T. Dawson aud H. A. Dawson. Coventry. Improvements 
in or relating to electrical transmission gear for motor cars and 
other machinery. 

14,053. C. R. Cormac. London. А lightning protector for telephones. 

14,064. J. Sax & Co. (Lrp.) and J. AIRD. London. Improvements in 
indicators for electric belle and the like.* 

14,063. G. C. PiLLINGER and A. VANDAM. London. Improvements in and 
connected with combined switches and fuses. 

14,067. W. S. Siupson. London. Apparatus for generating and 


utilizing electric energy. 
August 7, 1900. 


14,086. A. C. Brows. London. Improvements in wireless or Hertzian 
telegrapby. 

14,101. W. G. Heys. Manchester. Improvements in coils or helices fur 
electrical purposes. (J. Scott, R. Varley, and J. C. Anderson, 
United States. )* 

14,104. O. LANCKNER. London. Improvements in electrodes for the use 


in electro-chemical processes, 
14,124. E. J. Penntnatox. London. 
electrical traction. 
14,139. W. B. Purvis. London. Improvements relating to electric 
railway systems.” 


(A. Vogeleang, Germany.)* 
Improvements in or relating to 


August 8, 1900. 
Н. H. HILL. Middlesex. A quick məıke-and-break switch for 
electrical purposes, 
A. J. Boutt. London. Improvements in or relating to electric 
furnaces, (The Union Carbide Co., Uaited States.)* 
14,215. J. Korner, P. KóRNER and E. Manta. London. Means of fixing 
ele:trical appliances to ceilings, walls, furniture and the like. 


14,170. 
14,212, 


14,257. C. ZIMMERMANN. London. A safety device or fender for electric 
tramways or the like. 
August 9, 1900. 
14,248. A. Ecxstetn and A. E. MrrcHgLL. Manchester. An improved 


electrical replacement indicator. 

14,275. G. C. Dymonp. Liverpool. Improvements in and relating t» 
electro-chemical or copying telegraphs. (The Kopier-Telegraph 
Gesellschaft mit beschränkter Haftung, Germany.)“ 

G. FERRIÉ. London. Improvements in telegraphy by means of 
alternating currents and imperfect contacts. (Date applied for 
under aim &c., Act, 1883, sec. 103, 1900, being date of appli- 
cation. 


14,281. 
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NoTE.—All Specifications can now be obtained at the uniform price of 


SPECIFICATIONS PUBLISHED. 


8d. each. 


12,566. 


14,572. 


14,703. 


14,806. 
14,878. 


15,017. 
15,207. 


15,268. 
15,418. 
15,816. 

15,882. 
15,911. 
16,055. 
16.083. 
16,091. 
15,199. 
16,267. 


16,293. 


16,382. 
16,595. 
16,824. 
17,229. 


17,257. 
17,815. 


17,877. 


17,878. 


17,953. 
19,020. 


516. 
1,680. 


2,702. 
5 207. 


5,727. 
6.103. 
7,514. 
7,181. 


7,182. 


8,514. 


8,671. 
8,704. 


‘British THOMSON. Houston Co. (Lrp.) (Rice). 


1899. 


ABEL (Karmin). Arrangement and connections of the windings of 

- dynamo machines. 

ROSENFELD, ZELENAY, and DULaIT. 
propulsion. 

Bremer, Carbon electrodes for arc lamps. 

MaciNI. Counter or meter for electric lampe, motore, and other 
electric apparatus. 

Cottey. Covering electrical and other wires and apparatus 
therefor. 

WREYMEBSCH. Electric accumulators or secondary batteries. 

NEUMANN. Production of battery plates or other articles by 
electrolytic or chemical depositions of spongy metal. 

Electric lampe. 

EDMUNDS. Insulated electrical conductors or cables. 

WILDE. Electromagnetic rail brakes. 

Lucas. Apparatus for operating two or more electrical regulating 
switches or resistance devices together or separately. 

Jones. Electro-magnetic apparatus, 

Jox RS. Electric switche. 

CukNoD. Controlling devices for electric current. 

RICHARDSON and Ќлмзвоттом. Electrical apparatus suitable for 
lighting, cauterieing and other purposes. 

JPPENHEIMER (Actiengesellschaft Mix and Genest). 
for high voltage. 

Lock and MirNER. Electrical apparatus for sorting articles 
according to one of their dimensions, 

Davies. Manufacture of leaden plates for secondary batteries or 
accumulators, and in moulds and tools to be employed in such 
manufacture. 

Lorrain (Sawyer and Robb). 
same by electricity. 

WAHLSTRÖM. Arrangement for controlling electric elevators. 

Graver. Apparatus for electro-chemical and electro-thermic 
melting operations, especially for the production of calcium 
carbide. 

Brooks and Horr. 
other articles. 

ADAMS, Apparatus for generatiug electrical pressure. 

ATKINSON. Direet -a ting electric generators and directly-driven 
electric compressors for air or other gases. 

Bestwick. Composition of or from which may be manufactured 
tubes for various purposes, tyres, and other articles requiring 
more or lees flexibility, or for use as a non-conductor of electricity. 

Bestwick. Composition of or from which may be manufactured 
billiard-balls, handles for umbrellas or sticks, electric buttons, 
and other articles of a like nature aud general utility, and as а 
substitute for mica. 

RaTHBONE. Means and appliances connected with air-tight electric 
arc lamps. 

WiLBY. Electric arc lampe. 


1900. 

VESELY. Points and switches of electric tramways and rail ways. 
SAYER. Picking up electric current sent from a generating station 
by a railway car and returning it. 

Rieter. Electromagnetic brake dynamometer. 

Heys (Szott, Varley and Aaderson).  Aoparatus for winding or 
producing coils, bobbins, heliccs, or the like for electrical and 
other purposes. = 

TRUDEAU. Electric heating and a paratus therefor. 

BERGMANN. Magneto-electric machines for igniting purposes. 
Sayer, Boiling and vapourising fluids by electricity. 

RoniNsON, Apparatus for wireless telegraphy. (Secret document 
under sec. 44 of the Patents, &c., Act, 1683 ) 

KoBiNsoN. Transmitting and receiving switch for wireless 
telegraphy. (Secret document under sec. 44 of the Patents, &c., 
1885 


System of electro-dynamic 


Switches 


Spindles and the driving of the 


Polishing or finishing of eclectro-plated and 


Minn and Son ELECTRICAL. Co. (Lrp.). 
socket for electrical connections. 

ScHULZ. Construction of electric switch. 

CARTER. Apparatus for facilitating the photometry of arc lamps 
and the like sources of light. 


Double pin plug and 


COMPANIES’ MEETINGS AND REPORTS. 


———— — ——— 


Willans and Robinsou (Ltd.). 


The thirteenth half-year:y report of the directors of this company (for 


the half-year to June 30) states that after writing off as depreciation 
£5,630. 198. 4d., and paying interest on debenture stock, the balance to 
credit of profit and loss at the end of the half-year (including £5,212. 1s. 1d. 
brought forward) was £51,399, 8з. 11d. Out of this the directors propose 
dividends at the rate of 6 per cent. per annum on the preference and 
10 per cent. per annum upon the ordinary shares (taking £14,923. 17s. 10d.). 
The amount payable to the original directors being £4,218. 83. 2d., the 
balance available is £12,257. 2s. 11d. £2,000 of this is carried to deben. 
ture redemption, and £3,500 to reserve, leaving £6,757. 28. 11d. to be 
carried forward. The balance of capital remaining unissued (10,000 


preference and 10,000 ordinary shares) was allotted to the shareholders in 
June last, and 8,788 preference and 9,425 ordinary shares were taken up, 
and the balance was so greatly over-applied for by the shareholders that it 
could only be allotted in about the proportion of one preference share for 
every 10, and one ordinary share for every 50 applied for. 

Of the balance of £29,656. 2s. on share premiums account, £5,000 has 
been applied to writing down the company’s property at Thames Ditton 
and 220.000 has been transferred to reserve. The balance (£4,656. 24.) 
has been brought up to £21,493. да. by payments under the first instalment 
of the premiums upon the 1900 issue of shares. 

The large engine, capable of working up to 3,000 1.H.P., exhibited by the 
company at aris, in conjunction with a dynamo by Messrs. Siemens Bros, 
& Co., has been awarded a Grand Prix, another similar award being made 
for the dynamo. 

Owing partly to difficulty in obtaining dynamos from the makers, and 
partly to other causes for which the company is not responsible, an 
unusually large value of completed or nearly completed engines (all on 
order) remained in the accounts at the end of the half-year under the 
head of “unfinished work." Had it Leen possible to deliver and invoice 
these engines in the half-year, a larger amount of profit would have been 
brought into the accounts. 


DIRECT WEST INDIA CABLE CO. (LTD.)—The third annual general 
meeting was held at the offices yesterday (Thureday), under the presidency 
of Mr. Thomas Skinner. The chairman proposed the adoption of the 
report and accounts to June 50, in which the directors stated that the net 
result was a profit of £5,455. 18s. 3d., which was satisfactory considering 
the circumstances under which the company had to work, but compared 
unfavourably with a profit of £19,186. 1s. 1d. made in the previous year, 
when revenue was greatly aided by the Spanish-American war and other 
unusual occurrences. Ап iuterim dividend of 24 per cent. had 
already been paid, and it was now proposed to make a 
further distribution of 34 per cent. which would leave £3,655. 
18s, 3d. to be carriel forward, increasing the amount to credit 
of revenue to £25,146. 15а. ld. The revenue account for the year ended 
June 30 showed that the revenue from meseages, subsidies, and other 
receipts had been £19,186. 4e., from interest on investments £1,891. 
13°. 7d., and from transfer fees £6. 2a. 6d. The company’s cables continued 
to work with complete efficiency. Under the deed the redemption of the 
company's debentures commenced in June last, and £9,000 of debentures 
had been acquired and cancelled. The retiring directors, Mr. Geo. G. Ward 
and Mr. Fred. Ward offered themselves fur re-election. The report was 
unanimouely adopted. 


HALIFAX AND BERMUDAS CABLE CO. (LTD.)—The eleventh annual 
general meeting of this company was held at the offices yesterday (Thurs- 
day), Mr. Thomas Skinner presiding. The directors’ report for the year 
ended June 30 last stated that the net result of the year's working was a 
profit of £3,795. 7s. 9d., compared with £10,141. 19s. 10d. for the previous 
year. This important reduction was mainly due to normal times as com- 
pared with a period which was benefited largely by traffic arising from the 
Spanish-American war. Ап interim dividend of à per cent. had already 
been paid, and it was now proposed to make a further equal pay- 
ment, which would together absorb £2,500, and leave £1,995. 7s. 9d. 
to be carried forward. This would increase the amount to credit of 
revenue to £13,092. 8s. 3d. The revenue account for the year ended 
June 30, 1900, showed that £16,379. 17a. was derived in that period from 
messages, subsidies, and other receipts, SI, CO7. 17s. 9d. from interest on 
investments and deposita, and £3 from transfer fees. The company’s 
cable continued to work with complete efficiency. Offers for the sale of 
debentures to the trustees were invited in December and June last, and 
£5,197. 28. 54. was paid for £5,200 of debentures. The retiring directors, 
Mr. Geo. G. Ward and Mr. Fred. Ward, offered themselves for re-election. 
The chairman proposed and Mr. T. G. H. Glynn seconded the adoption of 
the report and accounts, which were unanimously passed. 


MERSEY RAILWAY CO.—At the half-yearly meeting on Tuesday, the 
chairman (Mr. J. Falconer) said the most important work the directors 
had had to deal with since the last general meeting had been the promo- 
tion of the act passed last session to enable the company to work the 
railway by electricity, and to extend the time for paying off the redeem- 
able first debenture stock. The bill also embraced a scheme for re-arrang- 
ivg the finances of the company, and for the appointment of a joint 
committee, by agreement with the Wirral Railway Co., for enabling the 
two companies to have a joint system of electric traction. According to 
the test advice, the result of adopting electric traction would be not only 
to free the tunnel from the fumes which were so objectionable to passen- 
gers, but also to cheapen the cost of working while greatly increasing the 
service. The difficulties against which they had had to contend with steam 
traction, and their want of success, would not be experienced with electric 
traction. This view has heen strikingly confirmed by the result of the opening 
of the Central London Railway —an electric line working under conditions 
not nearly so favourable as in the case of their line. The Meraey Company 
had a full-sized railway tunnel of the ordinary type, and they had com- 
plete liberty as regarded the construction of their carriages and the elec- 
trical plant with which to haul them. If a joint scheme were arranged 
with the Wirral Company for working the two concerns by electric traction 
the cost involved was estimated, roughly, at £500,000 ; that was the 
amouut of the borrowing powers provided for. If they did not come to 
terms with the Wirral Company, and had to raise the money on their own 
account, the cost was estimated at about £300,000, 
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CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 28154. per oz. (Sept. 27). Consols (23 per cent.) 981— 988 for money, 
98,5, —98 7; for account; 24 per cent. 963—97} (Sept. 27). Stocks and 
Shares Continuation Days, Oct. 10 and 24; Ticket Day, Oct. 11; Pay 
Days, Sept. 28 and Oct. 12 ; Mining Share Carry-over Days, Oct. 9 and 23. 


CHADBURN’S (SHIP) TELESRAPH CO. (LTD.)—Dividends at the rate of 
6 per cent. per annum on the ordinary and preference shares for the half- 
year ended 350th inst., and payable Nov. 1, are announced. 

COMPAGNIE INTERNATIONALE D'ELECTRICITE. -A dividend of 10 per 
cent. was paid for the year 1899-1900 against 11 per cent. in the previous 
year. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.) —An interim dividend for the quarter ended June 30 of 2s. 6d. per 
share (tax free), payable on Oct. 15 next, has been declared. The share 
regieter will be closed from 6th to 13th prox. inclusive. 

EASTERN TELEGRAPH CO. (LTD. )—This company announce the pay- 
ment on Oct. 15 of a dividend at the rate of 34 per cent. per annum, less tax, 
on the preference stock for the quarter ending Sept. 30, and the usual 
interim dividend of 1j per cent. on the ordinary stock, free of tax, in 
respect of profits for the quarter ended June 30 last. The transfer 
register will be closed from Oct. 8 to 15 inclusive. 

EVERED AND CO. (LTD.)—An interim dividend at the rate of 74 per 
cent. per annum for the half-year ended June 39 has been declared. 

GLOSE TELEGRAPH AND TRUST CO. (LTD.)—The financial papers 
announce the declaration of a quarterly dividend of 1s, 9d. per share on 
the ordinary shares in this company. 

ROCKHAMPTON (QUEENSLAND) GAS AND COKE CO. (LTD.)—Dividends 
at the rate of 7 per cent. per annum on the ordinary and 9 per cent. on the 
preference shares have been declared. The company has owned for several 
years a small electricity station on which there was a loss of £143 last 


year, but no attempt has yet been made by the company to popularise ita 
electric lighting department. 

STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange committee to appoint a special settling day in and to grant a 
quotation to the further issue of 5,030 £5 fully-paid shares of the Zele- 
graph Manufacturing Co. (Ltd.). 

ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| " | No. | AGGREGATE. 
Line. | Week | 3 | Inc. of 
| ended 8 di Dec. re Am — ner: 
| 
1900 £| £ £ | £ 
*pirmingham Tramways Sept. 22 4,631 + 316 11 50,245 |+ 2,072 
Blackpool Corporation... ,, 20 | 1,558 + 552 25 23,438 |+ 5,789 
Blackpool and ан „ 22 1,044 + 211 12 16,895 + 127 
Bolton Corporation | 22 nee | inne Aa 
Bradford Corporation... » 23 590 7 246 25 12918 + 2,642 
Brisbane Trams ......... Aug. 8 | 2,286 + 511 5, 8,854 + 1,586 
*Bristol Trams & Sept.21 | 3,555 + 134 12 42,868 — 247 
Buenos Ayres & Baas Аш. 26 | 2,022'- 111 8 17,061 - 555 
Central London Railway Sept.22 | 4891! ... 8 37,199 dis 
City & South London Ry. „ 25 1519.4- 605, 12 18,047 + 6,826 
Cork Elec. Trams .. ..... „ 20 477 + 40! 38 15,723 + 1,270 
Dover Corporation ... „ 22 | 285 + 6 25, 6,109 ＋ 202 
Dublin & Lucan Rly. ... „ 22 105+ 10 12 1,401 + 261 
Dublin United. . „ 21 3,667 4 515 12 46,757 | +5672 
Dublin Southern Dist... „ 21 | 1,000 + 151| 12 13,845 | 
*Glasgow Corporation. „ 22 9,811 + 842 .. | .. | iA 
Hull Corporation.... „ 22 1,806 4 700 12 15,957 * 8,818 
Liverpool Corporation... „ 15 9, 053 | +1,554, 37 286, 263 7 32, 996 
Liverpool Overhead Rly. „ 25 1, 789 4 406 12 20,995 + 859 
*Sheffield Tramways...... „„ 25 2650 + 1,082 38 | 83,689 м ‚885 
| 
* Partly electrical. 
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. r SHARE LIST. 


PRESENT 
AMOUNT, or Drvi- NAME. E 
м | Bragg, | DEND ЖЕУ 1 
| 
TELEGRAPHS. 
896,900 100 4% African Direct Telegraph 4% Mort. Deb. (red.) ...... 
25,000 10 53 Amazon Telegraph fae кыены еда кан SEEE 
£119,700 100 57 Do. 5 per Cent. Debentures .... байке баро фасәфг бл 
£822,720| Stock 15/0 Anglo. уз ДЕОБИ СЗ РРС ˙ Gtk ЗЕРНЕ ПЕРА 
£3,088,640 | Stock 89/0 | 0. F ˙ A. ͤVꝓ04ñ— ds 
23,088,640 Stock 27/0 | Do. C ˙ зеза Ae eee 
913,333,300 $100 #1} Commercial Cable Capital Stock ............... eene 
41,589,496 | Stock 4% $ Do. 4 por Cent. Dabanture Stock ......... — 
16,000 10 6/0 Ouba Submarine Ordinary . e aseos o 
6,000 10 10/0 Do. Preference 10 per Cent, 
12,931 5 2/0 | Direct Spanish Ordinary .................... ай e 
6,000 5 5/0 ро. 10 per Cent. Cam: ilative Preference ..... 
£30,000 50 47 Do. 4% per Cent. Debentures «eere esl 
60,710 20 6/0 Direct United States Cable 625 
£111,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) 
£1,000,000| Stock 65/0 V UGENT eee .. 
£1,826,888 | Stock 17/6 Do. 34 per Cent. Pref erence Sto 
41,482,268 Stock 4% |* Do. 4 per Cant. Mort. Dab. Stock Sa toe 
250,000 | 10 2/6 Eastern Extension.. оова | 
£320,000| Stock 4%, Do. 4 per C »nt. Dabanture Stoob... — 
£300,000 100 4% |*Hastern and S. African 4% Mort. Dəb., 190 /ꝙ/ñ .. ..| 
£290,000 25 47 Do. 4 per Cent. Ma iritius Sab. Dabs. (red.) .. 
180,227 10 4/6 Globe Telegraph and Trust ......................... us 
180,042 10 3/0 Do. 6 per Cent. Preference . 
160,000 10 5/0 Great Northern of Copenhagen 
£31,300 100 44% | Halifax & Bermuda Cable 4} % lat Mort. D 35. (rei. b 
17,000 25 37/6 U ˙ Im. ( бәге Diu ius 
£100,000 109 6% London Platino-Brazilian 6 por Cant. Dobs., 1924 . 
£109,000 100 47 Pacific & Europsan Tel. 4% Gaar. Dal 23. (rai. | элө 
11,839 8 4/0 BOUM" лге. ӨАИ ̃] РР ре dapes 
8, 381 | £100 Cert 67 Submarine Cables Trust . . . 
15,609 10 svo Le WOR ANON TOUEFAD. 12. овоа с њара бабра 
£171,109 109 6% Do. 6 per Cent. Det )entürea (red. ] 36s 
30,008 2k р West Coast of Amorica . 3 
4150, 000 100 ax i*.. Do. 4 per Cont. Dabantures ........ ..... ietenoal 
88,321 10 1/0 | West India and Panama . ..... 6 
34,563 10 6/0 Do. 6 por Cent. Ist Preference ................... 
4,069 | 10 6/0 | Do, s per Cent. 2nd Preference. M лн 
£90,090 109 6% |* Do.  6poerOsnt. Dabontures .... PON 
207,930 | 10 8/9 Western Telegraph (lato Brazilian Sub: marina) . —: 
£75,000 100 6% Do. 6 per Cant. Dabs. (2nd Series, 1998) ...... 
| TELEPAJNES. | 
44,000 £5 | 4/0 | СМИ Talephone (fally pald) .. . — 
224.850 10/0 | ld. | Consolidated Telephone Von. and Maufg — 
72,630 1 317 | Monte Video Telephone Oc САУ: Quod eade ances twine | 
86,492 1 1/0 Do. 5 par Cant, Prefereace ............... „ ve ss 
590,00) 5 | 3/0 Natlonal .. талай, азаа e 6 beUi nue (ab Qua] 
15,000 19 6/0 Do. 6 par О э nt. Oamatative lst Praferenss ..| 
15,090 10 6/0 D>. 6 por Cant. Cumulative 2nd Praferenoa .. 
250,000 5 2/6 Do, 5 per Cant. Non-Camualative 3rd Prof, ... 
2,000,000 Stock | 53 * Do. Debsenture Stock Est, pere Oent. (red.) ... . 
171,501 1 0/3 Orlental ...... qup 9à sen жашаба 
58,000 5 4/6 United River Plate Буф 6956099 
16,639 5 2/6 Do, $7 Cum: ilatlvo Prof erence TP s 8 
£179, /917 | Stock 64 Do. 6 par Cent. Dabenture Stook (red. К 00:00 e) 


Previous | Price 
Ween’s Риск, Wednesday. 
SEPT. 19. | Sept. 26. 
99 103 £9 103 
85 90 85 90 
59 52 59 єз 
1103 114 110 111 
112 12} 114 12 
165 175 165 176 
101 103 101 103 
64 7 64 74 
15 16 15 16 
4 5 E] 5 
a 10 a 10 
100% 104% |, 1007 104% 
10} 11] 102 11] 
93 102 99 102 
149 154 149 154 
99 102 99 162 
111 119 114 119 
15 154 15 164 
113 118 | 118 118 
9) 102 | 9) 102 
1002 103% 1007 1037 
11 11 10] 11{ 
14} 15} 143 15} 
32 81 32 34 
93 lol 93 lol 
5) 51 4) E3 
103 196 103 106 
100 101 190 103 
7 x 7 8 
123 1?1 126 131 
2k 3 | 2k 3} 
93 DL 83 101 
1 i 1 
9) 102 10) 103 
1 1 1 1 
64 7 6% 1 
6 7 () ri 
105 103 | 105 108 
14 15} 14 15} 
103 108 103 106 
2} 3} 2% 34 
i 4 | i 
i 1 1 
45 4i 14 41 
13 15 13 15 
13 15 13 15 
5 5} 5 5} 
93 101 93 101 
{ 13 [ 1j 
41 5i 41 5} 
11 ol 44 °{ 
104 107 104 107 


— 


Busrwxss Done 


RATE PER | 
Ст. | Шүгтгрихр Dum, | Duro Wax 
| YIKLDED, | Irma Serr, 26. 
£ 8. d. Highest | Lowest 
817 8 | January and July... T 9 
өө June and December .. - ove 
511 1 one eve 
519 3 | Feb., May, Aug., Nov. 604 T 
6 9 1 = y» px | ni 1105 
1016 0 | + : | 1 1112 
111 5 Jan., Apr., July, Oot. T ove 
$17 0 | * * 1021 102 
10 0 O | February and August | - з 
6 5 0 | - oa 15] - 
400 | April and October...... one өөө 
5 0 0 | [II 
4 6 7 January and July. wee 
6 4 6 Jan., Apr., July, Oct. z 
4 8 0 June and December — — — 
411 6 Jan., Apr., July, Oct. | 15) 149} 
89 0 А is 99 99 
VE OC May and November .. 115 ec 
410 4 | Jan., Apr., July, Oot. 153 | 16 
3 8 6 February and August ove | - 
3 18 6 | February and August ows eee 
317 8 May and November .. өөө m 
413 4 | Jan., Apr., July, Oct. 113 li 
319 0 ” » 164 14; 
313 6 January and July. .., - eee 
49 1 June and December ... m . 
4 14 4 | May and November t9 
5 13 2 | March and September 1033 - 
317 8 | June and 8 — ove 
5 0 0 | April and October... ase — 
413 5 | 5 264 
4 9 3 | December and July ...| ese ec 
419 0 | Marchand September ive - 
81: 4 | January and July...... | 101 eee 
её May and November .. » .. 
8 0 0 » » 7} {| 
811 6 65 Ch 
413 6 January and July — — eee 
4 1L 1) Mar., June, Oct., Doc. 15, 15,! 
411 4 | June and December .. M vee 
5 14 1 August . seer . оог 
— July Titre ttt ttf tte m . 
6 о 0 November hr - | eee 
6 0 0 - eee | eee 
6 6 4 | February and August 41 42; 
40 0 | РА ә 143 és 
1 0 0 "s is 11} 14 
115 3 | T ” E 
8 9 8 | Juneand December .. 98} - 
4 811 | April and October...... 18 oe 
613 4 DULY A TE AI eee T 
$15 8 June and December .. 94 - 
4 13 6 es [1] eee ' eee 


HE ELECTRICIAN, SEPTEMBER 28, 1900. 
—— M '' ! —ẽ ö ᷣ —— —ä — — 
ELECTRICAL OOMPANIES' SHARE LIST. 


wv ese 
Paxsxwr | Амосит | Lasr Previous Price ҢАТЕ PER Brumm Doxa 
Amount or | Dmr NAME. Wxxz's Perce, | Wednosday,| Окхт. Drvrpaxp Den. Duro Weer 
"| Buamz. | DEXD. SEPT. 19. Sept. 25. | Tips. Expo Serr. 23 
ELECTRICITY SUPPLY COMPANIES. | | £ s. 4. Highest | Lowest 
100,000 1 . D’si'ot Blec-Lt.Ord.(tally pa.)) | | А > о елщ 
. $6,000 10 10/0 Bournemouth and Poole Elec. Soppi rA ceni ll 1 11 1 $11 3 ese — ii 
6,000 10 4/6 Do. 44 per Cent. Oumulati "ao 5 9$ 10 | 9b 1 4 5 9 ғи — v: 
2 — Lo Do. 44 pe Cent. Debenture ‘Stock ret 128 1 * 13 1 - юз - 3 E — =з > 
y Brom & Kensington — п Ord. .. - 7 7 
14% 5 | 3/6 Bo. f per Gent. Preference „+... ud —| 8 85 | # „ | 313 в | Marchandiepiember| .… 2 
20,000 5 e.. балы su 2 Bc ply "n 6 | 6 wee ee ... өзө 
50,000 5 4/3 | Obaring Cross & Strand om ur Supply Doe Ы 10 9 10 412 8 February and August 9} к» 
20,000 5 2/3 Do. 4% per Cent. . 4| a 2 | 5 a | 818 3 — e з 
34,000 5 2/8 | Chelsea Electricit Supply Ordinary ........ ‚ Өх. 64 7% 4 0 0 | March — — ж 
18150,000 | Stock 44% |* Do. & per n Stock (red.) — meu MM RN 1!0 113 4 011 | Juneand December. "à 
81,200,000 | $1,000 5% | Chicago Edison Tet Mort. 57 30 Gold . 100 110 100 110 41011 April and October. 5, 
70,579 10 8/0 Ger of London Electric Lighting Ord. — — -— 9 10 2 4 4 3 | February 9 8] 
40,000 10 67 bo. Н per Cent. Cumulative Pref. . — 12% 134 1 1 4 9 0 | January and July. 1 1 
£100,000 Stock 5% „ 5 per Cent. Debenture Stock (rei) ene] AM. “I 124 12) 818 2 | Juneand ad. -ws - 
40,000 10 4/0 8 of London and Brush Prov. Ordinary ... .... 8j E Sk 6 6 4 „а 8; ж 
20,000 10 6/0 Ро. 6 per Cent. Cumulative Preference ......... it là ll 12 5 0 0 | Marchand September - б 

£200,000 | Stock 44% Do. 4%% Deb. Stock Certs.(allpd.)(red.) ...... 107 110 107 110 б Л a i ма 2 
15,000 5 10 Kensington and Knightsb 1 13 12 13 416 - - ми 
10,000 5 6 Do. брег Cent. lat Preference .................. 7 1 7 427 January and July. «а 

110,000 К) — London Electric pta А — —— 1? 2 1 2 — өө ee - 
49,840 $ 3/0 Do,  6perCent. — S — 9 44 5 12 5 8-92 - - — 

£250,000 | Stock 4% Do. 4 per Cent. = — 100 102 10) 10? 819 3 Mar., J Sept., Dees. 1011 1%] 
85,000 10 6/0 | Metropolitan Elec. Suppl MEA з 14 12) 13 4 1 6 | April and — 43 | ША 

£220,000 | Stock +7 DN per Cent. Stock First M 111 114 111 114 3 18 11 Jane and December...) 115 * 

£250,000 | Stock 347 5j per Ca er arto Ordinary Mort. зод коркы 96 93 v7 10) 810 7 өөө ete - 

6,452 10 6/0 otting Hi ARS M 158 14 15 4 10 4 | March ose - 
10,000 5 5/0 Oxford — Ordi odor ey өөй 8 t 8 16 11 ” ө - 
300,000 1 1/6 Вала Electric "t 22 ** „% 3333 „„ „ „„ „„ vs 1 10 18 9 „ ... LLLI 
£135,000 | Stock 5% River Plate El. L. & Tr’ct’n, Ltd. 57 let Mor. Bob.“ 75 85 75 85 618 0 | January and July - — 
15, $100 $2 a — Спадок oy of Montreal Shares . | 165 185 165 1% 4 6 6 — ove - 

4115,00 100 44% |* 4$ per Cent. Ist M Debentures 104 107 104 107 441 „„ ese - 
40,000 5 5/0 | Bt. James's and Pall Mall E Ordinary ....... 14d 15 144 15 413 7 February and August 154 * 
20, 000 5 3/6 Do. Cu Cent. Preference ............... 000» 8 н ^ 9 317 8 ^" м — - 
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Tue International Electricity Congress, the summarised 
report of whose proceedings we conclude in this issue, has 
been the opportunity for the publication of a number of Papers, 
but it must be confessed that, although some have been of con- 
siderable interest, they have been as a whole disappointing. 
Among the exceptions we may mention three excellent Papers 
of the report or summary order by M. Уолт, M. BLoNDEL, 
and M. BrowpzL in conjunction with Capt. Ferré, setting 
forth respectively the present status of photometry, of the 
theory and construction of arc and incandescent lamps, and 
of wireless telegraphy; while Mrs. Aygrox’s contribution to 
our knowledge of the electric arc was undoubtedly the 
most important of the actual Papers, and is likely to lead to 
useful practical results besides advancing a step further 
towards a complete theory of the physics of this intricate 
phenomenon. 

— 

Ix the direction of general resolutions the most noticeable 
result of the labours of the Congress has been to propose 
names for the C. G. S. units of magnetic field and magnetic 
flux. The names “gauss” and “maxwell” will be received 
with satisfaction, as would be anything tending to perpetuate 
the memory of these two pioneers. It may be questioned, on 
the other hand, whether names for units of magnetic field and 
magnetic flux are necessary at all, for we have been able to do 
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without them for so long; and even if such names are neces- 
sary, would it not have been preferable to have adopted the 
practice followed hitherto, and have given names to more con- 
venient units of greater magnitude, leaving the electrical 
C.G.S. units without specific titles? In any case it is a 
matter for regret that in no country will the correct 
pronunciation of both gauss and maxwell be found easy. 

IN another column we reprint a letter from Dr. J. A. 
FLEMiNG, which appeared in yesterday's Times, on recent 
advances in Marconi telegraphy. Although lacking in tech- 
nical particulars, the letter is of special interest as giving 
the authoritative statement of a thoroughly qualified witness, 
that the isolation of simultaneous messages can be effectively . 
carried out. The technical particulars are promised later, 
and we hope to furnish them to our readers so soon as they 
can be disclosed. Meanwhile, we may direct attention 
to the chief points in Dr. Fiemne’s letter. Evidently the 
process of syntonising the receivers each to a special. 
wave-tone has been chosen, and is relied on, as the 
method of producing the satisfactory degree of isolation 
which Dr. Fiemine describes. It is admitted that this 
process does not originate with Mr. Marconi, but the claim is 
advanced that “ no one has given practical proof of possessing 
a solution of this problem which for a moment can compare 
with that Mr. Marconi is now in a position to furnish." We 
may also call attention to the replacement of the vertical wire 
by & hollow metal cylinder, & change which removes finally 
the necessity for high masts in signalling over long distances. 
We congratulate Mr. Marcon: on the great advance which his 
lengthy and patient researches have thus rendered possible. 

— 

A BRIEF communication by M, Grorces Кнамз to the 
Académie des Sciences, abstracted by Mr. Fournier in 
another column of this issue, will be read with interest by 
both cable makers and users, and will, perhaps, give rise to 
some interesting “life” experiments on cables. It appears 
that with both gutta percha and paper insulation the copper, 
presumably by some sort of electrolytic action, can actually 
penetrate outwards in such a way as to interfere with the 
electrical properties of the dielectric. Thus M. Raems 
observed that, in 20 years, copper had soaked through to the 
surface of a gutta percha cable, and that four years had 
sufficed for the metal to penetrate into the first layer of paper 
on а cable insulated with this latter substance. Unfortunately 


878 


THE ELECTRICIAN, OCTOBER 5, 1900. 


M. Ruxius omits from his Paper all reference to the details of 
the experiments. We are not informed where the cables 
were laid during their time of probation, nor how the insula- 
tion was protected externally. However, it is of value to 
know that, in certain circumstances, a gutta-percha cable can 
perish in 20 years through an action hitherto unnoticed, and 
that even paper insulation is not everlasting. On the other 
hand, it might be possible to obtain an approximation to 
Oxrver HeEavisipr’s ideal dielectric combining leakance ”’ 
and inductance if gutta-percha could be permeated with iron 
instead of copper, although we fear that in such a case the 
increased ‘‘ permittance" or capacity might spoil the effect. 
But before any definite conclusions can be drawn one way or 
the other, we must know more of Mr. Raers’ experimental 
conditions, and, if they have been such as to preclude the 
possibility of a mare’s nest,” the true cause of the effect 
must be discovered, and an endeavour made to accelerate 
it on selected test lengths of cable. 


— S a] 


FURTHER correspondence appears in our issue this week on 
ihe effect of lightning flashes on carbon filaments, a subject 
which has aroused widespread interest. The coherer theory 
appears to be largely favoured, though there are not wanting 
critics who regard this as being too fanciful. A crucial test 
might be arranged by subjecting a glowing lamp to strong 
Hertzian radiation, rapidly intermittent. Incidentally, our 
correspondent, Mr. F. Атах. Tavron, raises the old cry against 
the name “ coherer” and the phrase ‘‘ decoherence.” They 
are a misnomer and completely misleading phrase; but 
where can we find better? There is the same trouble about 
‘¢wireless telegraphy,” palpably not wireless. Terms во 
phonetically convenient stick hard, and are not easily sledge- 


hammered off by logic. 
— — 


Pror. Bose has suggested ‘‘ molecular receiver as a sub- 
stitute for coherer "; but, not unconscious of the comparative 
inconvenience of a double-barrelled name, he has proposed 
its contraction to * mol.” The latter condemns the former, 
and both fall irretrievably. Besides, there are other forms of 
** molecular receiver” affected by radiation—a photographic 
plate, for example. How are we to discriminate, and what in 
the name clinches the apparatus as distinctly Hertzian ? 
Arbitrary names usually seem uncouth at the first ; usage tones 
them down. Response to radiation is the most universal 
characteristic of coherers of all classes. Might they not be 
termed ‘‘ responders” ? Distinctly, when we remember the 
entire action that goes on, we see that the apparatus does 
more than receive radiation—it responds to it. 


—— — 


Tre Twopenny Tube," we know, is buried underground; 
but it is not yet dead. A writer in The Times appears to think 
it is, and has written its epitaph: ‘It failed through its 
success.” The world has been told until now that “ nothing 
succeeds like success," a motto more appropriate to the rail- 
way in question, wherein success has grown at compound 
interest. Critics of the new railway are numerous. Some 
object to the chopper" system of ticket collection, previously 
matured by years of experience оп the New York “ Elevated " ; 


others are sensitive to draughts, more Boreal than olian it 
must be admitted; while others, again, like the writer of 
epitaphs, want seats guaranteed even in the most crowded 
of trains. Our own criticism we shall come to presently. 
In the matter of overcrowding, the obvious remedy is to 
increase the number of trains during the busiest hours.. This 
change the Central London Railway Co. is fully prepared to 
adopt so soon as a 2} minutes’ headway can safely replace the 
existing headway of 5 minutes. Discretion in this respect is 
the better part of valour, for a disastrous rear collision would 
do more than anything else to call promptly for an epitaph, 
of different phraseology. 
— 

As an underground railway complete in itself, the Two- 
penny Tube really calls for but little improvement. Where 
it is most conspicuously defective is in its linkage with other 
and similar railways, swelling in numbers to form a widespread 
network beneath the metropolis. A ready opportunity has 
been narrowly missed to make this a really united network, 
but there is time yet for the remedy. At present, transference 
between any one and any other of the three electric railways 
converging on the vicinity of the Bank can only be made by 
a double journey to the surface (or nearly so) and down again. 
To transfer from the Twopenny Tube” to the City and 
South London Railway involves two lift journeys and a 
tedious march through lengthy passages. In the ideal 
arrangement it would be possible to pass from one line to 
the other through & passage-way at the low level of the 
railways. We hope that all future interconnections will be 
arranged in this manner. 

— a — — 

* Twopenny Tube" Appetiser.—An American contemporary 
states that travel onthe“ Twopenny Tube" is reputed to develop 
an appetite in the traveller, the, tonic effect being ‘ ascribed 


to the ozone generated by the electricity.” А little ozone 
evidently goes a very long way. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia—Cyprus ........... June 21, 1899 ... — 
ier Tarifa æ ... Jan. 3, 1900 — 
„ Feb. 20, 1900 — 
Pará—Maranham  ............. Mar. 2,1900 ... — 
Môle-St. Nicolas—Cap Haitien Mar. 7,1900 ... — 
Pernambuco— Para Sept. 19, 1900 ... Sept. 28, 1900 
Zanzibar—Mombasa ............ Sept. 20, 1900 — 


Carbon Filaments and Lightning Flashes. — Mr. L. S. Levy, 
has contributed the following letter to the Electrical World 
of Sept. 22. — 

In the London Electrician, Aug. 31, 1900, some leading remarks are 
made regarding a phenomenon that was noted in incandescent lamps 
during an electric display accompanying a storm. I have noted the very 
same thing, viz, a momentary increase in brightness with each lightning 
flash, but would look for the explanation not in a coherer effect in the 
carbon filament, but in the increased voltage of the line, due to resonance. 
Conditions are not favourable to the ordinary manifestation of the latter 
condition, but the varying periodicity of the discharge will make them so, 
though only for an instant. 

If we are to accept the statement made by Prof. Elihu Thomson, to the 
effect that not all lightning discharges are oscillating in character, I am 
strengthened in my belief, as in several instances the momentary brighten- 
ing in the lamps was absent. 


Paris Exhibition Literature.—The third number of “ L'Elec- 
tricité à L'Exposition de 1900 has been published. It con- 
tains complete descriptions of the alternators installed at the 
Paris Exhibition for the supply of current there, and also of 
the two German continuous-current machines which are 
driven by the same engines as the German alternators, and 
were not included in the previous number describing the con- 
tinuous-current machines. The present number, which is 
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written by MM. J. A. Montpellier, M. Aliamet and F. Loppé, 
maintains the excellence shown in its predecessors, and 
MM. Hospitalier and Montpellier, the editors, as well as 
Messrs. Dunod, the publishers, are to be congratulated on the 
manner in which they are attacking the task of describing 
the electrical features of the Paris Exhibition. 


Institution of Civil Engineers.—The Council have, in addi- 
tion to the medals and prizes given for communications 
discussed at the meetings of the Institution in the past 
session, made the following awards in respect of other Papers 
dealt with in 1899-1900: A George Stephenson medal and 
a Telford premium to L. F. Vernon-Harcourt, M.A. (London); 
Telford premiums to Н. J. 8. Heather, B.A. (South 
Africa) ; Walter Rosenhain (Cambridge), James Glover, M.A. 
{Lowton, Lanes. А. B. Brady (Brisbane), R. C. Farrell 
4Dunoon), C. F. V. Jackson, B.E. (Sydney); andG. B. Walker 
(Barnsley). For students’ papers: The James Forrest 
medal and a “ Miller " prize to C. B. Fox, B.A. (Wimbledon), 
the James Prescott Joule medal and a Miller Prize to 
J. W. Smith (Burton-on-Trent); and Miller“ prizes to 
B. Humphrey (New Swindon), H. E. O'Brien, B. Bc. 
(Horwich), Н. E. Wimperis, B. A. (Cambridge), and 
A. H. Morton (Glasgow). The Council have nominated 
Mr. R. F. Whitehead to the Palmer scholarship at the 
University of Cambridge in succession to Mr. A. H. Kirby, 
who graduated last June. 

Absorption of Hertzian Rays. — Signor Emile Guarini and 
Lieut. Poncelet have sent us a joint communication on 
experiments they have made with screens placed between a 
Wimshurst machine and a coherer. The Wimshurst machine, 
provided with its usual oondensers, emitted Hertz waves 
which affected the coherer, and the experimenters satisfied 
themselves that only direct waves need be taken account of, 
as when a screen was placed between the coherer and the 
machine, the former was protected. The distance between 
coherer and machine was a few metres. It was 
found that the human body, interposed between the 
machine and the coherer, effectively absorbed the rays 
whether the body was insulated or not. This might have 
been expected. On the other hand a thin sheet of iron, which 
would not screen the coherer under normal conditions, screened 
it when connected to earth. The writers try to explain the 
different action of the insulated and earthed iron plate, by the 
hypothesis that this metal screw constituted a new radiator 
acting by induction from the transmitter. The electric 
waves,” they continue, ‘‘do not pass a metallic screen, but 
produce in it induced oscillating currents, which in their turn 
produce a radiation in space." Earthing the screen prevents 
this inductive effect, they suggest. We think that the authors 
should have examined carefully their experimental conditions, 
and have endeavoured also to reproduce the effect with a 
different arrangement of apparatus, before putting forward 
this theory. It is a pity that so much energy is wasted in 
methodless experiment in a field in which patient and 
methodical investigation is urgently needed. 

Wireless Telegraphy and Earth Connection.—“ It is 
wonderful," says the Electrical World of New York, “how 
much seems to depend upon the earth in Hertzian-wave 
telegraphy. It is common belief that the earth has little or 
nothing to do with the matter, and that the air or upper 
world of ether is all important. On the other hand, however, 
it is now recognised that transmission can be carried consider- 
ably further over the ocean than over the land, and it is 
believed that the difference is due to the higher conductivity 
of sea-water. It is even stated that on land the dryness or 
dampness of the soil noticeably influences the transmission, 
and apparently from the same cause. It is further stated 
that Hertzian-wave telegraphy has been a failure in South 
Africa during the recent war, owing to the general prevalence 
of bad earth. Not only is good earth in the telegraphic sense 
difficult to secure, but the long desert plains are most 
unfavourable to the transmission of electric waves. What is 
ideally needed for their transmission is a highly conducting 
level surface over which the waves may run without absorp- 
tion, being continually reflected. In the absence of such an 
electric mirror the waves tumble into the earth and become 


absorbed as well as dispersed. All these conditions seem to 
point to the ocean as the fature scene of utilisation of 
Hertzian-wave telegraphy. On land we can ordinarily hang 
or bury our wires and be content. At sea we are unable to 
maintain metallic communication, and where the ocean begins 
the opportunity of the wireless telegraph begins also. It is to 
be hoped that the day may not be far distant when the light- 
houses along our coasts will also be Hertzian-wave houses 
and issue signals day and night to the shipping within 
50 miles radius. The steamer’s mast will then have two 
functions left—one to hold up flags and the other to hold 
the antenna.”’ 


Recent Advances in Wireless Telegraphy.— The following 
letter, which we comment on in our editorial notes this week, 
was contributed by Prof. J. A. Fleming to The Times of 
yesterday's date :— 


As the subject of wireless telegraphy has not yet apparently lost interest 
for the general reader, I venture to ask a little space to make known for 
the first time some recent achievements by Mr. Marconi which have 
astonished those who have been allowed to examine them. Every one is 
aware that in his aystem of electric wave telegraphy an important feature 
is the employment of an elevated conductor, which generally takes the 
form of a wire suspended from a mast. When Mr. Marconi attracted 
attention by his feat of establishing communication across the Channel 
without wires, critics raised a not altogether valid argument against its 
commercial utility, that a wave or signal sent out from one 
transmitter would affect equally all receivers within its sphere of 
influence, and hence the privacy of the communication would be destroyed. 
No one felt the force of this objection more strongly than the distin- 
guished inventor himself, whose original work has caused so many others 
to attempt to follow in his stepe. For the last two years he has not ceased 
to grapple with the problem of isolating the lines of communication, and 
success has now rewarded his skill and industry. "Technical details must 
be left to be described by him later on, but meanwhile I may say that he 
has modified his receiving and transmitting appliances so that they will 
only respond to each other when properly tuned to sympathy. Iam well 
aware that other inventors have claimed to be able to do the same thing, 
but I do not fear refutation in saying that no one has given practical proof 
of possessing a solution of this problem which for a moment can compare 
with that Mr. Marconi is now in a poaition to furnish. 

These experiments have been conducted between two stations 30 miles 
apart, one near Poole in Dorset and the other near St. Catherine's in the 
Isle of Wight. At the present moment there are established at these 
places Mr. Marconi's latest appliances, so adjusted that each receiver at 
one station responds only to its corresponding transmitter at the other. 
During a three days’ visit to Poole, Mr. Marconi invited me to apply any 
test I pleased to satisfy myself of the complete independence of the circuits, 
and the following are two out of many such tests: Two operators at 
St. Catherine's were instructed to send simultaneously two different wire- 
less messages to Poole, and without delay or mistake the two were correctly 
recorded and printed down at the same time in Morse signale on the tapes 
of the two correspon ding receivers at Poole. 

In this first demonstration each receiver was connected to its own inde- 
pendent «rial wire hung from the same mast. But greater wondera 
followed. Mr. Marconi placed the receivers at Poole one on the top of the 
other, and connected them both to one and the same wire, about 40ft. in 
length, attached toa mast. I then asked to have two messages sent at the 
same moment by the operators at St. Catherine’s, one in English and the 
other in French. Without failure each receiver at an е 80 its 
pa per tape, the message in English perfect on one and that in French on 
tka other. When it is realised. lik thane visible dota and dashes are the 
results of trains of intermingled electric waves rushing with the speed of 
light across the intervening 30 miles, caught on one and the same short 
&rial wire, and disentangled and sorted out automatically by the two 
machines into intelligible messages in different languages, the wonder of it 
all cannot but strike the mind. | 

Your space is too valuable to be encroached upon by further details, or 
else I might mention some marvellous results, exhibited by Mr. Marconi 
during the same demonstrations, of messages received from a transmitter 
30 miles away and recorded by an instrument in & closed room merely by 
the aid of a zinc cylinder, Aft. high, placed on a chair. More surprising is it to 
learn that, whilst these experiments have been proceeding between Poole and 
St. Catherine's others have been taking place for the Admiralty between 
Portsmouth and Portland, these lines of communication intersecting each 
other; yet so perfect is the independence that nothing done on one circuit 
now affects the other, unless desired. A corollary of these latest improve- 
ments is that the necessity for very high masts is abolished. Mr. Marconi 
now has established perfect independent wireless telegraphic communica- 
tion between Poole and St. Catherine’s, a distance of 30 miles, by means 
of a pair of metal cylinders elevated 25ft. or 30ft. above the ground at 
each place. 

I need not enlarge on the possibilities thus opened out for naval and 
military purposes. The importance of this practical solution of the problem 
of independent electric wave telegraphy, in which each wireless circuit is 
as private as one with a wire, is obvious without comment. My desire is 
solely to mention the above facts for the benefit of general readers, whose 
minds will thus perhaps be eased of any doubts lest thia brilliant applica- 
tion of electrical discoveries should, like some othera, fall short in satisfy- 
ing the requirements of practical use and be relegated to the region of 
imperfect inventions or unfulfilled hopes. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouzwrgR p'Arsz.] 


Deterioration of Cables.— When a cable is used for trans- 
mitting a variable current, characterised by equal fluxes of 
opposite electricity, it preserves all its electric and organic 
properties intact. When, however, the current traverses it 
always in the same direction, the cable, according to G. Rheins, 
passes through four stages marked by the complete loss of 
some electric property, and the change of the pro- 
perties remaining. The order of disappearance is the 
following: Inductance, capacity, insulation, conductivity. 
This process of deterioration is due to the slow penetration of 
the metal of the core into the dielectric, and this penetration 
appears to be independent of the kind of dielectric, sinco it is 
observed both in the case of paper and of gutta-percha. In 
one case of the latter, used for 20 years, the copper of the core 
was found to have soaked through to the surface of the 
insulator. In another case, that of a paper cable in use for 
four years, the copper was found to have penetrated into the 
first layer of paper, but not into the second. 

[G. Russ, Comptes Rendus, Sept. 10, 1900.] 


Resistance of Bismuth.—W. Eichhorn has carried out some 
interesting investigations of the speed with which bismuth 
assumes a certain resistance under the influence of a magnetic 
field. He mounted a bismuth coil on & revolving disc so that 
at a certain point it passed through a magnetic field. Its 
instantaneous resistance was measured by means of contact 
pieces attached to the disc, and the resistances shown at 
various points when entering or leaving the field were 
compared with the resistances shown at the same points 
in a state of rest. Any lag or hysteresis of the 
resistance would then show itself as а difference of 
resistance for corresponding points, according to the 
state of rest or motion. The rate of revolution was 1,000 per 
minute. A well-marked difference was observed both on 
entering and leaving the field. On leaving the field the 
resistance remained too high. This result is specially conclu- 
sive. For in the state of rest the resistance was influenced 
by the heat of the magnetising current, which tended to 
exaggerate the normal resistance. That the resistance when 
in motion is still greater shows that the bismuth does not 
instantaneously lose the high resistance acquired in the maxi- 
mum field. The difference is constant for any speed of revo- 
lution exceeding 500 per minute, but below that rate it 
increases with the speed. The author calls the phenomenon 
a viscous hysteresis of resistance. 

(У. Етснновм, Ann. der Physik, No. 9, 1900.) 


Atmospheric Potential during a Solar Eclipse.—The modern 
theory of ionisation, or rather of ''electronisation," has been 
applied with considerable success to the explanation of 
atmospheric electricity. Elster and Geitel suppose that the 
impact of the ultra-violet rays of the sun upon the upper 
strata of the atmosphere produces the separation of positive 
and negative electrons, and that the different velocities of the 
latter produce an unequal distribution of positive and negative 
charges in the atmosphere. If that is true, then a temporary 
cessation of the sun’s activity in this respect might produce a 
well-marked changein atmospheric potential. Suchachange was 
searched for at Pavia by E. Oddone during the total eclipse of 
the sun on May 28. Unfortunately, the geophysical observa- 
tory at Pavia was not in the path of totality, but 8.10nths of the 
disc were obscured, and a measurable effect could therefore be 
hoped for. The measurements, taken with a water-dropping 
collector and Exner electroscope showed a slight increase of 
positive potential, but it was difficult to dissociate this effect 
from the effect of moisture. Perhaps some observations 
hitherto unpublished were taken within the area of totality. 
In any case, the chances are that the effect of a change in the 
upper atmosphere would not be felt for some time at the earth’s 
surface. 

(E. ODDONE, Rendic. Ist. Lombardo, 35, 1900.] 


Reflection of Cathode Rays.—-Two years ago, H. Starke 
described a study of the diffused reflection of cathode rays, 
and showed that the reflected rays take their charges with 
them. He has since repeated the experiments with greater 
precautions, and has studied more especially the reflective 
powers of copper and aluminium for cathode rays. Mirrors 
made of the two metals were placed inside а metallic cylinder 
through an opening in which the cathode rays entered. A 
galvanometer connected with the mirror measured the amount 
of cathode radiation absorbed. The amoant reflected and 
diffused was measured by nearly surrounding the mirror with a 
second cylinder fitting in the first, and connected with another 
electrometer. The two metallic cylinders were enclosed in a 
vacuum together with the cathode farnishing the rays. The 
mirror was put into two different positions in the cylinder, so 
as to determine the amount of cathode radiation diffused b 
the gas itself. The reflective power of aluminium was foun 
to be 28:2, and that of copper 45:5, whatever the velocity of 
the cathode rays. This ratio is, by the way, very nearly the 
same as that of the square roots of the atomic weights of the 
two metals. It would be well to find out whether sucha 
rule would hold good throughout. 


[H. STABKE, Ann. der Physik, No. 9, 190.) 


Ratio of Conductivities.—In view of recent attempts to bring 
thermal and electrical conduction under the common theory 
of electrons, the ratio between the two conductivities in 
question acquires additional interest. E. Griineisen has 
therefore examined the influence upon this ratio exerted by 
certain impurities in copper and iron. Не determined the 
thermal conductivities of four iron bars and three copper bars 
by projecting a current of steam against their end surfaces, as 
in Schulze's method, and following the propagation of the 
heat through the bar by means of a thermo couple, one 
element of which was the bar itself. In copper, it was 
found that a very small proportion of arsenic suffices to 
reduce the thermal conductivity to one-tenth of its value in 
pure copper. The electrical conductivity is depressed at the 
same time to one-twelfth of its original value. In iron, the 
difference is even greater, the electrical conductivity being а 

reat deal more sensitive than the thermal conductivity. 

hus the ratio of the former to the latter, which is 1,780 in 
nearly pure iron, becomes 2,160 (C.G.S.) in an iron bar con- 
taining 1:5 per cent. of carbon, 0'19 of manganese, and 
0:05 of silicon. The electrons conveying electric charges are 
evidently more disturbed by foreign bodies than those which 
convey heat only. 

[E. GRÜNEISEN, Ann. der Physik, No. 9, 1900.] 


Helical Vacuum Discharge.—The new vacuum phenomenon 
discovered by E. Ruhmer is of considerable interest and is а 
striking sight. It is best produced ina glass tube 1mm. long 
and 4cm. wide, exhausted so that a discharge from a 300m. 
induction coil just forms a spark of 15cm. through air in 
preference to the tube itself. When an industrial current at 
110 volts pressure is sent through the tube and a Wehneli 
interrupter, a thick red stripe traverses the tube from 
end to end. On reducing the current by suitable resist 
ances, the stripe breaks up into a series of glowing 
patches. On placing the tube vertical and grasping it 
round the middle, so that the anode is uppermost, the 
patches arrange themselves in a spiral, which slowly 
turns about its axis, making one revolution in about 7se. 
The diameter of the screw is about 2:5em., and the screw 13 
left-handed. Sometimes the diameter is smaller, and then 
the screw is right-handed, but in both cases the rotation 18 
such that the wave line appears to descend. The point of 
attachment at the electrodes remains the same. The pitch of 
the screw varies with the strength of the current and the rate 
of interruption. The phenomenon has not been hitherto 
explained, but it has probably some connection with the warm 
air current rising spirally in the tube. 


(E. Вонмкв, Physikal. Zeitschrift, June 23, 1900.) 
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ELECTROMAGNETIC THEORY.—CXYIII.* 
BY OLIVER HEAVISIDE. 
(Continued from page 638.) 


§ 473. Another way of getting Fresnel's wave-speed was 
described to me by Prof. G. F. FitzGerald. Write the second, 
or Faraday’s circuital law in the form 


— curl F = 45H, (88) 
and the first, or Maxwell's, in the form 
curl (H- Vc,Fw) =pD =pD, + pD,, (89) 


where D, belongs to the ether, and D, is the electrisation or 
electric polarisation added on by the matter. Then let 

D, = F, D, -c(F + е) =ciE, (40) 
where e— VwB. These equations give Fresnel's wave speed 
when w is small, that is, U =» + (c,/c)w. 

It ocourred to me that the term Vc,Fw should be Ve, Ew, 
because in the additional part thus introduced, or Vc,ew, all 
the factors are related to the matter. This change makes no 
difference in the approximate result, and was not objected to. 
But Prof. FitzGerald believed the above way was equivalent to 
Lorentz’s. 

To find Lorentz. After profound research I succeeded in 
discovering Prof. Н. A. Lorentz's “ Versuch einer Theorie der 
electrischen und optischen Erscheinungen in bewegten 
Körpern, Leiden, 1895. This important application of 
Maxwell's theory to optical phenomena ought to have been 
done into English at once to save repetitional labour. 
Though sad, it is a fact that few Britons have any linguistic 
talent. This is not due to laziness, but mainly to a real 
mental incapacity, combined with the feeling that one language 
is quite enough. Foreigners, on the other hand, seem to be 
gifted linguists quite naturally, so much so that they have 
invented a large number of lingos, and are commonly skilled 
in several at once. Very well; I would say let them give us 
poor islanders the benefit of their skill, by doing all their best 
work into English. And why not make English the inter- 
national scientific language? It would be all the same to the 
foreigners, and a great boon to Great-Britain-and-Irelanders, 
and the other English-speaking people. 

On examination, I find that Lorentz’s equations do lead to 
the Fresnel wave-speed, and in the above way. As his work 
is not so well known in England as it deserves to be, I will 
give a short sketch of Lorentz’s way of treating the circuital 
equations, with reference to the matter in hand, but without 
any particular confinement in details. I observe with some 
personal gratification that Lorentz employs Vector Analysis 
(not Quaternions), and that he works entirely upon the 
circuital equations and their accessories, without the vector- 
potential or the Principle of Least Action, which last, in spite 
of its name, has the remarkable property of increasing the 
amount of the work to be done. 

Let H and F be the magnetic and electric forces in ether 
away from matter and electrification, then 

curl Н = pD, = c,pF, (41) 

— curl F = pB, = pH, (42) 

are the fundamental circuital equations. I think it proper to 

have two ethereal constants. 1 do not consider the velocity 

of propagation to be a fundamental constant. It is a com- 

pound idea. Propagation is caused by some properties of the 

ether, I believe, and all known cases of propagation arise 

from the interaction of two properties. Lorentz has ub =1, 

or ignores р altogether, and = V-?. Of course I also 
rationalise his units. 

If there is electrification, measured by its volume density 
p= div Do, the above equations suffer no change unless the 
electrification moves. Let the velocity of p be u+w, where 
the part w is constant, the same for all the electrification, and 
п is variable. As is well-known, p(u+w) is а part of the 
Maxwellian true current, the missing link in the chain of the 
displacement current pD,. So 


curl H — pD, + p(u + w) 
* All rights are reserved. 


(43) 


takes the place of (41). The reference space in these equations 
is the ether itself, supposed fixed. But let the reference space 
have the same common motion w as the matter carrying the 
electrification. Let р' be the time differentiator for the moving 
matter, then 


p=ptwy (44) 

shows its connection with p. The circuital equations become 
curl H = (p' -w V )D, + p(u+w), (45) 

— curl F = (p' - w v )B,. (46) 


Now, in general, 
curl VwB = V y VWB-w.vB-Byv.w-B.vw-wv.B, (404) 
(Vol. I., p. 200, equation 181). 
Applying to (46), we have 
- Wv.B, = Vy VwB,, 

and applying to (45), 

w. VD - WV. Do = VoVwD,, 
so (45), (46) become 

curl (H- VwD,) — p'D, + pu, (47) 

— curl (F + VwB,) — »'B,, (48) 
when we travel with the matter. The velocity w may be 
imagined to be the translational velocity of the earth through 
the ether at the place in question, it being assumed that the 
ether is stagnant. Lorentz makes a further transformation for 
the consideration of aberrational questions, but that is not 
wanted here. What is wanted is the introduction of the elec- 
tric moment or the electrisation in a non-conducting material. 
There is no volume electrification, owing to molecules being 
equally endowed with positive and negative ions. These ions 
are displaced under the action of electric force, producing a 


sort of polarisation ; and the first approximation is to assume 


an equilibrium theory between the moving force on an ion and 
the displacement. This takes no count of inertia, and the 
resultant effect is to make the electrisation simply proportional 
to the moving force. That is 

D,=c,B=c,(F +e), (49) 


where e— VwB,, is the result. Perhaps the averaging is the 
obscurest part of the process. The moving force on p at L 
point is pK, not pF, the additional part pe being Max well's 
electromagnetic force on the current element pw. 

The circuital equations (47), (48) therefore become 


curl (H- VwD,) =p'(D, + D), (50) 
= p'(cF + c,e), 
= p'(cE — coe), 

— curl (F + VwB,) Y Bo. (51) 


These are the equations employed by Lorentz for a moving 
dielectric. But I think it is somewhat plainer to let the 
reference space be the fixed ether. To transform, put 
p' =p + Wọ, and use (464), or rather the special simpler forms 


following it. We get 
curl (H- VD,w) = pD = p(D, + Di), (52) 
= p(cF + се), 
— curl F = pB, = ррН,. (53) 
Or, in terms of E and H, 
curl (H- VD,w) = »(cE — ce), (54) 
— curl (E- е) = py H. (55) 


Perhaps the most significant form is got by taking out the 
VD,w in (52). Then 

curl H=pD, + »'D,, (56) 

— curl F = pB,, (57) 


express the relations. As the ether is supposed to be stationary 
the time differentiator is simply p for Do. But the matter 
moves at speed ir, so the time differentiator is р instead. The 
distinction is most important, and the functions of p and p' 
must not be confounded. In the other equation (57), B, be- 
longs to the ether, the matter being regarded as unmagnetis- 
able, so the time differentiator is p simply. In this way of 
regarding (56), (57) we can eliminate the ionic hypothesis, if 
we can trust that D, and D, can be separated in the manner 
assumed. 


882 


THE ELECTRICIAN, OCTOBER 5, 1900. 


Lorentz deduces the wave speed from equations equivalent 
to (50), (51) only after a transformation of variables, including 
a changed time variable, making the zero of time different 
for different parts of space. But there is no need for this 


complication. The mathematics of plane waves is quite 
simple. Thus, using (52), (58), let wWIIz, Flix, Hilly. They 
reduce to 
- O{H + e (F- wm H)] = p(cF —c,wp,H), (58) 
AF = pH, (59) 
where A is d/dz, and the quantities are now all scalars. 
Also p= — UA, U being the wave speed ; so 
H + c F — wp, H) = U(cF — evi H), (60) 
F = рОН, (61) 
giving the quadratic 
0% 20 w =v – Sue’, (62) 
С C 
where шс? = 1, and, therefore, approximately 
U-rz 2 w, (63) 


the required result. 

That the moving force on pw due to its motion in the field 
B, is pe may be most simply seen thus. The magnetic force 
due to pw is the ordinary magnetic torce of a current element. 
The moving force on a magnetic pole in its field is therefore 
known. Conversely, the force on pw due to the pole is known. 
It is the pe in question. That the pole gives а special kind 
of magnetic field is immaterial, because it is only the value 
of B, at p that is concerned. 

But I think the above theory is possibly too simple to be 
true. In the first place, can the optical result be considered 
to be so well-established as to make it be necessary to get the 
Fresnel wave-speed? And, if so, is it proper that the result 
should come out direct from elementary equations which take 
no coun; of dispersion? There is a very wide difference 
between light vibrations, billions per second, and those con- 
cerned in long waves. The above is really a propagational 
theory, without any reflex actions. On the other hand, U 
should strictly be the speed of a simply periodic wave-train, 
itself the resultant of the forward and backward actions. 
Now it is true that when U does not vary much within a 
given range of frequency, any wave which is compounded of 
simply periodic waves within that range is propagated with 
little distortion, so that в simple pulse theory is approximately 
true. But whon U varies very widely with the frequency, 
and the arbitrary wave when analysed involves widely dis- 
crepant values of U, for example, an impulsive wave itself, an 
impulsive theory cannot be even approximately true. For 
this reason I conceive that a more proper theory should be of 
& secondary character, involving the differential connection 
between the ethereal disturbance and the internal motions. 

And yet it is suggested that the relations (56), (57) may be 
proper for long waves. But then the effect of magnetisation 
is not exhibited. If the above reasoning about the meaning 
of the time differentiators is correct, independently of the 
ionic hypothesis, it will be equally correct to extend them to 


curl H = pD, + p'D,, (64) 
— curl F = pB, + p'B,, (65) 


where the new B, is the magnetisation, existent when y differs 
from р, and of course assumed to be of elastic character. 
The question then arises as to the relation of D, to F, and B, 
to H. If we write 
D,=c,(F +e), (66) 
B, =p (H +h), (67) 


it is still matter for argument whether e should be the former 
VwB,, or should become VwB, using the complete induction. 
And as regards h, whether it should be VD,w, or VDw, or 
existent at all. In the theory of a movable ether of variable 
c and p, the variable parts representing matter, everything 
can be done symmetrically. Dut with matter moving through 
ether, and special hypotheses in connection therewith, there 
would appear to be no longer a necessity for symmetry. 


Prof. FitzGerald says there are electrons, but there are no 
magnetons, therefore there will be а want of symmetry, other 
than that arising from putting zero for quantities which 
might exist. But І think some salt is required here. For, 
first, it is known not that there are no magnetons, but rather 
that if there be any, they are in pairs like the ions, and do 
not dissociate as far as can be concluded from vB o. Next, 
granting that there are no real magnetons, the theory of the 
magnetic shell remains. It shows that a closed electric cur- 
rent, which may consist of moving electrons, may be replaced 
by a double sheet of magnetons so far as external magnetic 
force is concerned, Thirdly, there are considerations con- 
cerning space and time variation of vectors which are quite 
independent of the physical nature of the vectors. So, alto- 
gether, I think it will be wise not to be overhasty in rejecting 
terms in the circuital equations because magnetons do not 
exist. Let us try to keep to symmetry to aid understanding 
any want of symmetry that may be forced upon us by special 
hypotheses. Say, however, 


e =nVwB,, h= nVD,w, (68) 


where m and л are numerics. This will give considerable 
latitude. What is now the wave-speed ? 

First, considering & plane wave travelling the same way as 
w, (64), (65) make 


- A(H + Dur) 2 pD, (69) 
— A(F + Bw) - pB, (70) 
and therefore 
H + Dic = UD, (71) 
F + Byw = UB. (12) 


Now introduce (66), (67), with the meanings given by (68), 
we get 
H + ce (F — npa H) = U(cF - e eni H), (79) 
F + pe (H – tene F) = U(pH - pemn, E), (74) 


which give U for any value of w. Neglecting squares, the 


quadratic is 


U?- Ur E (1 + 1%) + m l4 »?) | =": (75) 
c 4 € 
where c c, cy, P= +, and pe? = 1, That is 
MER (1 T 1% + (1 + н"). (16) 
10 2c p 2p C 
To revert to the former case, u, = O, and n - 1. But if both 
mand п are unity, then 
„ (77) 
w 2e p 2p с 


and if we employ e = VwB, h = VDw as another extreme case, 
then n = p/p and m = cc, producing 


U -r= $ us) w. 
c p 


Here magnetisation acts similarly to electrisation. Notice 
that this way of introducing у, allows the coefficient of 10 to 
be greater than unity. Then the speed of the wave 18 
increased from v to more than v + w by moving the matter at 
speed w. This is not impossible, however improbable it may 
appear. 

If we ask how still to obtain Fresnel's wave-speed when 
hui is finite, examination of (76) shows that m = — 1 will do it, 
along with the former n= +1. But if n= р/р, во as to use 
the full e, then we require m= -c'es But it seems very 
unlikely that ш, should have no influence on the wave-speed. 

There are many other ways of modifying the circuital equa 
tions во as to always lead to Fresnel's wave-speed when д, =0, 
but it is of no use discussing them without some particular 
reason. 

In § 471 above I referred to Dr. Larmor's investigation of the 
wave-speed. Ile has kindly asked me to delete the § 97 of his 
stimulating work Ether and Matter, being conviuced of its 
erroneousness, and has referred me to his 573 later on. 
There is no investigation of the wave-speed there, bui on 
making the necestary reductions I find (subject to an indeter- 
minateness) that the general equations there given do lead to 


(18) 
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Fresnel's speed, and in the same way as Lorentz’s. But there 
is some indefiniteness about the meaning of the vector (a, B, у), 
‘which he identifies with Maxwell’s magnetic force, во I give 
the equations here in vectorial form and rationalised, that the 
matter may be made more distinct. 
Let (P, Q, R) = E; (a, b, c) B; (p, g. 7) w. Then Larmor's 
second circuital law is 
— curl (E- e) =P, 
This requires no remark. 
Let (А, B, С) - I; (A,, Bi, Ci) II! (Ao, Bo, Co) =L; (u, v, w) 
=J ; (fg, h) Do: (7 %, A) D'; (, 9“, А) -D' ; (So Jo h'o) 
—d,; (a, B, y) - H. Then Larmor's first circuital law is 


e = VwB. (79) 


curl H =J, (80) 
where J is what he terms Maxwell's total current 
J =0E + Wp +p (E-e) + p(c;B do) (81) 


i.e., the sum of the conduction current, convection current, 
rate of time increase of the ethereal electric displacement, 


and ditto of the material electric displacement. For it is 
given that | 

J =E +wp + D’, D’=D, + D (82) 

D,—-ce(E-e)-cF, р-а, + Р. (83) 


Here w ів the speed of the matter and of p the electrification, 
and d, is intrinsic electrisation, analogous to I,, which is 
intrinsic magnetisation. | 

Now as regards H, it is given that 


H —-B-I, I, =I + VD'w, 
-which lead to 


I -I,-- «H, (84) 


H-B-I,-xH - VD'w. (85) 


There are no us; that is, the units are electromagnetic, 
only rationalised. Remembering this, we have in Maxwell's 
theory 

H =B - I; - кН, (86) 


because 1 + к = p electromagnetic,“ numerics). This makes 
VD'w = 0, which is obviously not meant. On the other hand, 
if we ignore (86), and use only (85), we express H in terms of 


B and VD'w ; viz., 
(1 + к)Н = B - VD'w. (87) 


Perhaps this is not meant either. It occurs to me to suggest 
that the H in equation (80) is not meant for Maxwell's H ; 
call it H' instead, and then in (85) we shall have H' on the 
left side and H, subject to (86), on the right side. This will 


Se 
curl (H- VD'w) =J, (88) 


which I think it probable is what Dr. Larmor really means. 
Because, transferring VD'w to the other side, this equation is 
the same as 


curl H =E + pw+pD,+p'D’, (89) 


-which is equivalent to Lorentz’s equation, with the addition 
of conduction current and intrinsic displacement; because D’ 
reduces to D, when d, =0. 

It took some trouble to effect this reconciliation, and I 
could wish that Dr. Larmor had himself brought his work 
into line with that of other people; but as he has not done 
so, he may perhaps be grateful to me for trying to doit. If, 
however, I have not correctly interpreted his (a, 8, y) or Н or 
Н', in the above way, I do not see how to harmonise matters. 
I should call curl H the total current, as in (89); not the J 
in (80). 

! (To be continued.) 


Charing Cross, Euston, and Hampstead Railway.—At a 
meeting held at the Charing Cross Hotel, last Friday, the 
undertaking of the Charing Cross, Euston, and Hampstead 
Railway Co. was formally transferred to Mr. Charles T. 
Yerkes, of New York, and the gentlemen associated with him 
in this London electric railway scheme. 


A UNIVERSAL CAREY-FOSTER BRIDGE. 
BY CHARLES V. DRYSDALE, B.SC. 


The Carey-Foster method of comparing resistances has 
long been known, and has been almost universally adopted 
for the standardisation of coils of values from a tenth of an 
ohm upwards. Of recent years, however, resistances of much 
lower values—down to one ten-thousandth of an ohm—have 
been used, principally in connection with the measurement of 
large currents by potentiometer methods. As the Carey- 
Foster method is undoubtedly by far the most accurate 
method of standardising coils, the author was led some five 
years ago to extend this method for use with low resistances. 
This was accomplished by using the principle of the Kelvin 


double bridge—i.c., of employing a second pair of ratio 
coils connected across the junction between the resistances. 
The slide-wire was then removed from its ordinary position 
between the coils and introduced between the ordinary ratio 
coils. It will be well, first, to say a few words as to the 
theory of the method. | 

Fig. 1 shows the connections of the ordinary Carey-Foster 
bridge, where R and § are the resistance to be tested and the 
standard coil respectively, and p and q the approximately 
equal ratio coils. As is well known, balance is obtained by 
moving the slide-wire contact when R and B are in the 
positions shown, and again when they are interchanged. 
The difference between the resistances R and 8 in then equal 


Fia. 2. 


to the resistance of the slide-wire between the points of 
contact, independently of the values of the ratios. For if 
C, is the current passing through p and 9, and C, that 
through R and 8, we have at first 

Cip = CR +a), or R+a=(C,/C,)p, 


where a is the resistance of the slide-wire, including any 
contact resistance, up to the point of balance. 

On interchanging R and S we have in the same way 
S+a+b=(C,/C,)p, the ratio of C, to C, remaining the same, 
as the total value of the resistance is not altered. Hence 
R+a=S+a-+b, and R- S b, as stated. 

Let us now suppose that the slide-wire is introduced between 
p and q instead of between R and S, as in Fig. 2. 


«s 
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Then we have R=(C,/C,(p + a), and oninterchanging R and S, 
Ве O,/6,(p +a +b). Е 


Henee, в-8- (g) o- В+Б p where r is the total 
9 


ptqtr 
resistance of the slide-wire. 

It will thus be seen that the difference of the resistances is 
now expressed as the resistance of the wire between the points 
of contact, multiplied by a factor depending on the resistances 
of the coils and wire. This apparently introduces more com- 
plexity into the method, but in practice it makes very little 
difference. The value of the slide-wire resistance is always 
found practically by determining the length of the wire cor- 
responding to a known alteration in the difference between 
R and 8, so that it is equally easily determined in either case. 
Moreover, if the slide-wire resistance r is small in comparison 
with p +q, as it usually is in practice, it will be seen that the 
bridge will give directly the percentage difference in the 
resistances of the coils instead of the absolute difference, thus 
saving а small amount of caleulation. Further, since only 
two contacts have now to be interchanged instead of four, a 
much simpler commutator can be used and the number of 
mercury contacts may be reduced. 

Fig. 8 shows the only modification necessary to make the 
bridge suitable for the comparison of low resistances. As is 
well known standards of low resistance are provided with four 
terminals, two for connection to the current-carrying circuit, 
and two ‘‘ potentiometer terminals," between which the P.D. 


can be measured. The resistance of the arrangement is then 
defined as the ratio of the P.D. between the potentiometer 
terminals to the current flowing through the arrangement. 

For comparing these standards they are connected in series 
by their current terminals exactly as with ordinary resistances. 
The ratio coils p and g with their slide-wire, however, span 
across the two extreme potentiometer terminals e and À as 
shown in Fig. 8, instead of between the current terminals, 
while a second pair of approximately equal ratio coils p' and 9 
are connected across the inner potentiometer terminals fand g 
asshown. The galvanometer is connected between the junction 
of the coils р'@' and the slide-wire contact, or virtually between 
the electrical centre of the contact resistance and the slide- 
wire. In this case if the connections between R and S and the 
ratio coils are interchanged the same formula applies as in 
the last case. For if z is the resistance between the terminals 
f and g including the contact resistance we have :— 


„VP Р cosa) 


р +0 р +9 +2 р +g += C, 
and on interchanging 5 
3, pe aÔ +a+b 
р +7 +2 AU ) 


hence R- 8 = (C,/04)5, as before. 


In practice it is not usually necessary to interchange the 
connections with the inner ratio coils p' and 9 since the 
contact resistance z is usually very small, and the ratio coils 
used with a Carey-Foster bridge are pretty closely equal as a 
rule. It can be easily seen whether reversal of these coils is 
necessary, by obtaining balance on the slide-wire and observing 
whether it is disturbed on interchanging the ratios, but in the 


author's experience the interchanging of these ratios has been 
found unnecessary. 

A word should be said as to the resistance of the connec- 
tions. These connections may be divided into two classes, 
those which are interchanged with the coils, i.e., are between 
the coils and the commutating device, and those which are 
not interchanged. The latter have obviously no effect, as 
their resistance is added to each of the coils in turn. The 
former do affect the result, and consequently their resistance 
should be made as low and as nearly identical as possible on 
the two sides of the bridge. 

Construction of the Universal Bridge.— Before describing the 
bridge which the author has used, it may be well to show that 
the existing forms of Carey-Foster bridge can be easily 


Fic. 4.— Ordinary Carey-Foster Bridge. 


modified to admit of low resistance comparison. Fig. 4 shows 
a diagram of the Nalder form of bridge which has been 
extensively adopted, the dotted circle representing the com- 
mutator, and the dotted straight lines the commutator 
connections. On turning this commutator half round the 
resistances В and 8 are interchanged. In order to convert 
such a bridge all that is necessary is to introduce a second 
pair of ratio coils, p and g, between the commutator and slide 
wire as shown. If the resistances are connected as in the 
diagram the battery being directly connected to the resistances, 
it will be seen that the arrangement is electrically equivalent 
to Fig. 3 and that the interchanging of the connections is 


Fic. 5.— Ordinary Carey-Foster Bridge converted for Low Resistance 
Measurement, 


exactly that required. In order to use the bridge for ordinary 
resistance measurements, the gaps shown bridged by p and ¢ 
can be simply short circuited by copper connectors dipping 
into the same cups. It will be seen also that if two extra 
battery terminals are fixed as shown, the bridge can always 
be used either with the slide-wire between the coils in the 
ordinary way, or with it between the ratios, which is more 
convenient when percentage differences are required. | 
The design of the bridge which the author has employed is 
due to Mr. A. D. Hughson, who has had a long experience of 
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accurate resistance work, and who independently suggested 
the connection of the slide-wire between the ratio coils, with 
the object of simplifying the commutator. 

In Fig. 5 is shown а diagram of this bridge, while the 
photographs illustrate its construction. The main features 
in which it differs from existing types of bridge may be 
enumerated as follows :— 

(a) The copper connecting bars are all mounted beneath the ebonite 

and have mercury cups projecting through so as to be level with the 
surface of the ebonite. This makes it perfectly easy to keep the ebonite 


clean and free from mercury, which usually lodges between the bars. It 
also most effectively prevents any creeping of the mercury over the bars. 


Battcry Terminals for 
High Resistances 


Flo. 6. 


(^) The slide-wire is connected between the ratio coils in all cases, as in 
Fig. 2, thus enabling the commutator to be made with four instead of 
eight contacta. 

(c) Arrangements are made for the second peir of ratio coils required 
for low-resistance work to stand in mercury cups just behind the main 
ratio coils. When these ratios are not required their place is taken by an 
ebonite disc having two short-circuiting copper connectors, which drop into 
the same cupe. To convert from an ordinary to a low-resistance bridge all 
that 1 necessary is to withdraw the disc and stand the ratio bobbin in 
Its p e 

(О токаш greater accuracy of reading the sliding contact is mounted 
on a radial arm so as to move very freely, even when the observer is sitting 


Fic. 7.— Bridge arranged for Measuring Coils of 1 Ohm Resistance and 
upwards, 


at arm's-length from it. This avoids heating of the coils by radiation from 
the observer's body, and is of considerable importance in practice. The 
slide-wires are therefore mounted on curved ebonite blocks, and drop on 
pins on the bridge so as to be easily interchanged. A vernier is provided 
by which it is possible to read as accurately on short wires as it is usually 
possible to do with long wires. Short wires are to be preferred in practice 
a8 being generally more uniform, less likely to slacken or get damaged, 
and less liable to temperature differences between the ende. The vernier 
18 read by a universally mounted lens. Considerable care bas been devoted 
to securing a perfectly even pressure between the contact and slide-wire, 
&nd to make both the contact and wire of the same material, to avoid 
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thermo forces as much as possible. The importance of these latter points 
can only be appreciated by those who have had experience in accurate 
resistance measurement, and it may be at once said that these improve- 
ments have rendered it possible to work conveniently to an accuracy of 
one part in a million when comparing ordinary 1 ohm coils. The sensi- 
tiveness indeed is such with a good Kelvin galvanometer that even with a 
platinoid slide wire jin. thick hand adjustment is not sufficient to get 
perfect balance, and it is proposed to fit a clamp and tangent screw to the 
aliding contact. 


Care has of course been taken to eliminate contact errors 
by making the bars of as nearly as possible identical section 
and length on both sides of the bridge. Any residual error 
can be easily determined by taking readings with short- 
circuited contacts. 


Fic. 8.— Bridge arranged for Low Resistance Measurement. 


In a further article the author proposes to give an account 
of some tests which he has been recently conducting with 
some specially designed resistance coils, in which he has 
combined greater possibility of permanence and high-radiating 
power with an almost negligible temperature coefficient and 
an electrical means of determining the temperature. It will 
be seen from these tests that the accuracy claimed for the 
bridge is justified, and although this may seem almost useless 


Ето. 9.— General View of Connections from below. 


refinement, there are many cases in which it is of great value 
to determine small differences of resistance with accuracy. 
It is further proposed to say a few words as to the methods 
employed in building up and subdividing resistances from a 
single standard coil. | 

In conclusion, the author would like to point out that this 
bridge is preferable for standardising low resistances to any 
existing form of bridge or potentiometer. In all existing 
Kelvin bridges, or low resistance measurers, the standard 
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consists of a platinoid or other wire, the uniformity of which | brushes placed at A and A'inthefigure. The angle between these 


is rarely satisfactory. Moreover, in testing low resistances 
it is of great importance to use the full working current 
both for sensitiveness and to get the normal conditions of 
temperature. This is generally impossible with a standard 
wire, as it will rarely carry more than a small fraction of the 
current taken by a properly designed low resistance standard 
without overheating. In the new bridge of course the full 
working current can be used without any diffieulty. It is 
only necessary to be careful that the ratio coils have a 
resistance of about a thousand times that of the resistance 
tested, so a8 to avoid sensible distortion of the stream lines 
and equi-potential surfaces in the resistance. 'lhe advantage 
over the potentiometer is apparent in the fact that with the 
bridge method the current can be reversed at each reading, 
thus eliminating any thermo-electric effects. This cannot 
obviously be done with the potentiometer. 
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Ето. 10.— Details of Slide-wire Contact. 


The bridge illustrated in the photographs was made for the 
author, for the laboratories of the Northampton Institute, by 
Messrs. Everett & Co., London, and has been found in every 
way satisfactory. 


ee ————————Ó——À з 


THE PARIS EXHIBITION.—YIII.* 


(BY OUR SPECIAL CORRESPONDENT.) 


Another compounded alternator is one exhibited by the firm 
of Bréguet. It is a three-phase machine, designed for 2,200 
volts at 220 amperes for each phase on a circuit with a power 
factor of 0:8, and it runs at 250 revs. per min. and 500 per sec. 
frequency. The compounding, which is intended to maintain 
the pressure at the alternator terminals constant, whatever 
the current and whether it be useful or wattless, is effected by 
a special exciter as in the last machine described, in com- 
bination with a transformer. The alternator has a rotating 
field magnet with 24 poles, and its fixed armature resembles 
that of any other 24-pole, three-phase alternator. 

The exciter has to generate continuous current when 
excited with alternating current, but M. Boucherot, the 
designer of the machine, has solved the problem in a different 
way to that employed by M. Leblanc in the Grammont 
exciter described in my last article. Fig. 47 shows the 
principle adopted in the design of the exciter. Suppose R in 
this figure to be an iron ring provided with two windings, the 
Sections of which, instead of each having the same number of 
turns, are given each a number of turns varying round the 
circumference in accordance with a sine law, and connected 
to the commutator by one of the methods shown in Fig. 48 or 
Fig.49. Returning to Fig. 47, we shall, for instance, have at B 
a group of n cos k¢ turns in series with a group at C of only 
n sin kọ turns. Suppose this ring placed as rotor within 
& double rotatory field arranged as dotted in Fig. 47, this 
field rotating in the direction of the arrowhead with a speed о. 
Finally, let the armature be turned in the same direction with 
a speed Q. It can be shown that if the relation between these 
speeds be w= – 40, a continuous current can be taken from 


Previous articles appeared in The Electrician of July 20 and 27, 
August 3, 24, and 31, and September 14 and 28, 


brushes ів y = EI and the E.M.F. of the current so obtained 


p J= 
--77 ——- 


= 
— 
-L---—-—.. 7 
= 


Fic. 49. — WINDING OF ARMATURE OF BOUCHEROT EXCITER FOR k= ~ 2, 


із E = 2neO, where e is a constant depending on the flux. The 
rotatory magnetic field is obtained by two two-phase currents 
through two windings on the stator of the exciter, or three 
windings and three three-phase currents may be employed. 
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Fig. 50 show the general arrangement of the machine. 
The co-efficient x may be given a number of values, whole 
numbers or fractions; k=1 and k= — 2 are the most useful. 
When k=1 (Fig. 48) the machine can be excited with single- 
phase alternating carrent. The alternating magnetic field is 
then to be considered as the superposition of two rotatory 
fields rotating in opposite directions at a speed о. One of 
these, rotating as it does at the same speed as the armature, 
generates no current in it, and the system works as if it had 
one field rotating at the speed — о. 

When k is given the value — 2, the exciter can have half as 
many poles as the alternator, and yet only two brushes per 
pair of poles. Fig. 49 shows the connections for the armature 
of this arrangement, and it is the system adopted in the 
machine at the exhibition. The exciter is directly coupled to 
the shaft of the alternator, turning at 250 revs. per min., and 
has therefore been given 12 poles, 
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Another extraordinary feature of this set is that the field. 
magnets of the alternator are provided with two windings 
which can be excited with two-phase current by slightly 
modifying the exciter. The design is intended to give the 
remarkable result that the machine shall be asynchronous— 
that is to say, that the frequency of the alternator is not neces- 
sarily exactly proportional to the speed of the field-magnets. 
It would seem, however, that this tour de force has a dis- 
advantage which counterbalances any advantages that it 
might have for parallel running. Although the machine. 
may be asynchronous, when the slip is only very 
slight an enormous difference in the output ensues; 
for instance, it appears that the load can vary from 
zero io a maximum for a slip of less than 1 per cent. As. 
all true inventors, M. Boucherot has invented a further device . 
to overcome the defects of the first invention. This device 
is for the purpose of counteracting the above effect and 


Fic. 50. —GzNERAL ARRANGEMENT OF BOUCHEROT EXCITER. 


Thus the exciter, when it is itself excited with a three-phase 
current, delivers continuous current from its terminals; but 
the connections to produce compounding of the alternator, so 
that its terminal potential difference is constant whatever the 
current, have still to be explained. These connections are 
very simply made by means of the three-phase transformer 
already alluded to, and are shown in Fig. 51. The primaries of 


Compounding 
Transformer 


Exciter 


Fido. 51.— CONNECTIONS OF BOUCHEROT EXCITER AND ALTERNATOR, 


this transformer are in the main circuit of the alternator, and 
thus the E. M.F. of the secondaries will increase as the current 
supplied to the main circyit increases. The secondaries are 
consequently connected in the circuit between the armature 


of the alternator and the field coils of the exciter, so that the | 
greater the current supplied by the alternator the greater is | 


the excitation of the exciter. This increases the E.M.F. 
generated by the armature of the exciter as the load increases, 
which in its turn increases the current through the field wind- 
ing of the alternator and reinforces the alternator E. M. F. 


rendering the machine “© panchrone," as M. Boucherot terms 
it, & word intended neither to suggest perpetual motion nor 
finality of design for all time, but merely to indicate that the 
power supplied is practically independent of the speed. 
However, as the machine is excited with continuous current 
at the exhibition, I will not enter into the **asynchronous- 
panehrone" theory here. Those readers who desire to study 
it may refer to an article by M. Doucherot himself in the 
Industrie Electrique of July 25. It should be added that by 
the end of June the compounding exciter had not yet put in 
an appearance at the exhibition, and the alternator was being 
excited by an ordinary continuous-current dynamo. The 
alternator is driven by an enclosed Delaunay- Belleville vertical 
triple-expansion engine. This engine has two low-pressure 
cylinders, placed below the H.P. and I.P. cylinders respec- 


tively, and the two cranks are set at 90deg. Its main 
dimensions are :— 
Diameter of H.P. cylinder ........................ 510mm. 
Ditto LP.-.-d. A 820mm. 
Ditto each L. P. до, ....................... Omm. 
II ⁵³ðVO EAEE Va URCEP ELIT 460mm. 
Length of engine overall ........................... 2:85) metres. 
Width ditto ———— -:———— s o У До 
Height Aid?” 8 56250 do 


An alternator exhibited by the Compagnie Générale Elec- 
trique of Nancy resembles very much the Schuckert machine 
described in a former article. In Fig. 52 if is seen that it 
follows the same lines in several respects, including the radial 
stays for stiffening the armature. In the background on the 
left is seen a large but ugly three-phase alternator made 
at the French works of the Electricité et Hydraulique Co. It 
develops 210 amperes at 2,200 volts per phase, with a 
frequency of 50 W per sec. and 94 revs. per min., and its 
ungainly appearance seems due to the small proportion 


Гый 
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between the width and diameter of the armature. In the 
background on the right of Fig. 52 a glimpse is caught of 
the Décauville machine described in Zhe Electrician of 
August 24 (p. 666). 

The Nancy alternator has an output of 450 kilovolt-amperes 
at 3,000 volts and 50w per sec., when making 93:5 revs. 
per min, Its armature is built up of core discs 4mm. thick, 
insulated from one another by paper. These are held in place 
by four semi-circular castings with ventilation holes, this frame 
being stiffened, as already mentioned, by radial wrought iron 
rods. The winding is placed in micanite tubes. The internal 
diameter of the armature is 4 metres, and its external 
diameter 5:050 metres. Its width is 580mm. and it has 
96 coils wound in 884 holes, 32 coils in series constituting 
the winding of each phase, The total weight of the armature 


armature is fixed, and a 14-pole field magnet revolves within 
it. The windings are laid four together in micanite tubes in 
tunnels in the armature, but there are twice as many holes as 
necessary for the winding, so that every alternate hole only 
contains windings. The field magnets turn at 428 revs. per 
min., and the frequency is 50 ~ per sec. 

A fine 800 apparent kilowatt three-phase set, exhibited by 
the Fives-Lille Company is of the usual flywheel type, and is 
driven by a cross-compound horizontal Corliss engine, the 
dynamo being placed between the two cylinders, Another 
large set is a 1,000kw. three-phase Thomson-Houston alternator 
built in France for the French Thomson-Houston Co., 
and driven by a vertical cross-compound Allis engine, like- 
wise constructed in France by the Société Frangaise de 
Constructions Mésaniques (Anciens Etablissements Cail). The 
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Fic, 52.—ALTERNATOR BY THE COMPAGNIE GÉNÉRALE ELECTRIQUE OF Nancy. 450 kilovolt-amperes at 3,000 volts. 


is 14 tons. Cast-steel is employed for the flywheel field 
magnet, which has 64 poles of elliptical section and weighs 
9:6 tons. The cables connecting the field coils to the slip 
rings are led through one of the arms of the flywheel. À 
series-wound exciter is employed, generating 75 amperes at 
120 volts. The alternator is driven by a single-cylinder 
Weyher and Richemond engine. 

Another French alternator of good, normal design without 
startling peculiarities is the Labour machine, driven by a 
tandem compound Dujardin engine, with Corliss valve gear. 
Messrs. Dujardin & Co., it may be mentioned in passing, 
exhibit a number of engines of various types, typical of the 
best French practice of to-day. The alternator is three phase, 
and intended for an output of 1,200 apparent kilowatts on a 
load factor of 0:5 at 3,000 volts and 50 Oper sec. The 
flywheel field magnet has a diameter of 5:6 metres, and 
revolves at 80 revs. per min., requiring about 100 amperes 
exciting current at 220 volts, when the alternator is fully 
loaded. A feature of the machine is the bronze, - shaped 
connectors between the coils of the armature. 

The Société de l'Eclairage Electrique, who are the makers 
of the Labour dynamo, have in their general exhibit a 
30,000-volt single-phase alternator, which is, however, not 
shown in operation. A ring-shaped casting is bolted to the 
bed-plate, and the annular core of the armature is concentric 
with this, being held at about 3in. distance by brackets. The 


alternator follows the usual Thomson-Houston design. It is 
40-polar, and generates current at 5,500 volts and 25% per sec. 
The dynamo is placed next to a flywheel between the cylinders 
of the engine. 


BOOKS RECEIVED. 


(Coples of any of the undermentioned works can be had from The Blectrictan Office 
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“The A B C of Electricity.” By W. Н. Meadowcroft. Sixth 
Edition. (London and Manchester: John Heywood.) 2s. 

“Injectors: their Theory, Construction and Working.” 
W. W. F. Pullen. Second Edition. (Manchester: The 
Publishing Co.) 
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echnical 


Shifting the Blame.— There seems no end to the mischief 
wrought by stray electric currents in the ground. The 
asphalt pavements in Brooklyn, it is said, are being ruined 
by leaking gas mains beneath them. The hydro-carbons used 


in enriching the gas are excellent solvents of asphalt, and so 


soften it in spots that it breaks up and crumbles. The gas 
companies, when brought to task for the injury done by their 
mains, however, shift the blame to the electric railway com- 
panies, whose wandering return currents they assert cause 
corrosion of the gas mains and consequently give rise to the 
gas leakage which, in turn, develops the trouble with the 


pavement. 
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THE INTERNATIONAL ELECTRICITY CONGRESS. 
, (Concluded from page 644.) 


> Section III. Electrochemistry. 


M. Keller's Paper, an abstract of which appeared in our 
last issue, was read on Tuesday, August 21st. In the dis- 
cussion on it Mr. Petavel asked what would be the best 
disposition for the alternators in the furnaces. M. Keller 
replied that the alternators might be about 2m. from the 
furnaces with & separation wall between them. Thus the 
cables would be from 18m. to 20m. long and the power factor 
as high as 0:9. Some existing installations had a power 
factor as low as 0-7. М. Keller estimated an expenditure of 
from 50f. to 60f. of electrodes per ton of carbide, based on the 
price of 60f. per 100kg. of electrodes. With perfected furnaces, 
95f. worth of electrodes per ton of carbide could be arrived 
at. 

M. Hollard then read a Paper on Тһе Principles of 
Electrolytic Analysis." In electrolytic analysis, he said, the 
separation of metals based on the polarisation E.M.F.s of their 
salis had been insisted upon too much. This principle was 
not true in analysis where the polarisation E.M.F. depended 
on the concentration of the metal and where the concentra- 
tration diminished at every instant as metal was gradually 
being deposited. The principle could, however, be applied 
when the E.M.F.s of polarisation were large enough not to 
be neutralised by the diminution of the concentration of the 
bath. Hence a first classification of the metals into groups. 
These groups could again be sub-divided according as the ions 
of the metals in thom were incapable of electrolytic deposition 
or if the complex ion was partly dissociated. M. Hollard 
then spoke of the influence of the current and current density 
on analysis and described & new system of electrodes. 

On Wednesday M. Zenger desoribed a battery which would 
utilise sea water for the production of electrical energy. One 
electrode was a porous carbon tube filled with bromine and the 
other an iron tube pierced with holes and filled with pieces of 
iron. The whole was immersed in a solution of bromides and 
alkaline chlorides which were residues from the manufacture 
of marine salt. These salts would be so hygrometric that it 
would never be necessary to replace the water. The bromine 
tube was hermetically sealed and did not give off gases. j 
battery had given very good results for telephony, telegraphy, 
with or without wires, and optical telegraphy. The weight of 
the cells was about one-third that of the corresponding Bunsen 
cells or accumulators. The author proposed to utilise these 
hatteries for the production of electrical energy, and thought 
that bromine might sink to a very low price ; iron had little 
value, and the alkaline salts were residues of manufacture. 
General Sébert, the chairman, said that the principle of this 
cell had been indicated by Col. Renard. M. Vignon remarked 
that bromine was worth 2fr. 50c. per kg., and its production 
was so limited that its commercial utilisation in M. Zenger’s 
battery seemed difficult. 


Section IV. Telegraph and Telephony. 
The first Paper read in this sectjon was by M. André, on a 


central battery telephone system. This was followed by a- 


communication from Dr. Rudolph Blochmann on the question 
of the directibility of apparatus for telegraphy with electric 
waves. Theauthor’s hypothesis was that the terrestrial globe was 
surrounded by equipotential surfaces which are not troubled 
by an object raised in the atmosphere provided that it has no 
great sectional area as, for instance, a high vertical metallic 
wire. But if electrical oscillations were produced along this 
wire the equilibrium of the equipotential surfaces would be 
disturbed in the same way as the surface of water is disturbed 
when a stone is dropped into it. Just in the same way waves 
were produced which extended from place to place, and which 
could be received by the vertical wire attached to the receiving 
apparatus. If this hypothesis were a true one, Dr. Blochmann 
pointed out that the directibility of the apparatus now employed 
for the new telegraphy must be regarded as impossible. 
Capt. Ferrié asked how Dr. Blochmann explained that trans- 
mission was better between two stations separated by water 


than between two inland stations, and Dr. Blockmann replie 


that the equipotential surfaces were much more regularly 
distributed on the water. 2 

On Tuesday Prof. Chátelain read a Paper by M. Popoff on 
telephonic receivers for wireless telegraphy. M. Popoff 
suggested that the diminution of resistance in the radio- 
conductor or coherer could be directly observed by a 
telephone. In July, 1899, he had utilised this phenomenon 
in an apparatus constructed for him by M. Ducretet. The 
receiver included a cell in circuit with a telephone and a 
© radio-conductor of steel filings whose surface was oxidised. 
Experiments made in the winter in the Gulf of Finland with 
stations 47km. apart were quite successful. The masts were 


48 metres high, and one of them was in a forest 5km. from 


the sea. 

M. Willot followed with a note on wireless telegraphy, in 
which, contrary to the results obtained by Mr. Marconi at the 
naval manœuvres last year, he expressed the opinion that ii: 
was necessary for the transmitting and receiving stations in a 
wireless telegraph system to be in sight of one another, as 
the curvature of the earth’s surface presented an insurmount- 
able obstacle. He then suggested a new system of wireless 
telegraphy by employing different strata indicated in the 
geological maps, and connecting the two stations by means of 
this strata. We referred to this suggestion in an editorial note 
in our issue of Sept. 21: M. Tissot favoured the equipotential 
surface theory of Dr. Blochmann. He had transmitted 
messages successfully between French warships in the 
Channel, 89 nautical miles apart, and with masthead wires: 
26 metres long. Contrary to M. Popoff he was particularly 
careful to exclude any oxidised filings in the construction of 
his coherers. | | 

‘Mr. Gavey then described what had recently been done 
in this country in connection with wireless telegraphy. 
In February, 1891, he was engaged in experiments with the 


electromagnetic system of wireless telegraphy across Loch 


Ness, the object in view being the discovery of the law which 
governed this method of transmission. It occurred to him to 


endeavour to establish communication by means of tele-' 


phones, and this was done with thoroughly satisfactory 
results, conversation being readily exchanged between two 
parallel wires separated by a distance of 1} miles, the wires 
themselves being 4 miles in length. The question had been 
allowed to rest for some time, but recently it had become 
necessary to establish communication between the rocky islets 
known as the Skerries and the Coast Guard station at Cemlyn, 
in the Island of Anglesey. Accordingly a wire 750 yards in 
length was erected along the island, and a corresponding 
wire, roughly parallel with it, was erected from a point oppo- 
site the Skerries to Cemlyn Station, a distance of 84° miles. 
The average distance between the two wires was 2:8 miles. 
Telephonic communication had been thoroughly practicable, . 
and is now in daily use. Further experiments, between the 
north coast of Ireland and Rathlin Island had recently been 
made, and it was found in this case that a similar system 
could be worked at an approximate distance of 65 miles 
between the transmitting wires. | 
M. Chaye-Pacha then spoke of an application of the micro- 
phone for the security of fishermen in Newfoundland to enable 
them to hear the approach of a steamer. The apparatus 
consists of a microphone enclosed in a box and immersed in 
the water. It is connected to a battery and a telephone on 
the boat. The noise of a steamer can thus be heard 4km. or 
5km. away. By covering the microphone box almost entirely 
by means of a sound proof cover, such as a double wall of: 
lead enclosing lampblack, and by providing the uncovered . 
part with an acoustical trumpet, the direction the sounds: 
come from can be determined. M. Roosen read a Paper 
reviewing the different systems for underground telephone 
cables, and expressed himself in favour of the system of 
stoneware pipes employed at Brussels. A discussion on 
the various.systems followed, in which MM. Wunschendorff, 
Gavey, West and de la Touanne took part. - ч 
On Wednesday the proceedings were opened with а Paper 
by M. Blondel and Capt. Ferrié on The Present Condition, 
and Progress Made in Wireless Telegraphy by Hertzian . 
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Waves.” We shall publish an abstract of this Paper. This 
was followed by a communication by M. Pinter on the 
Pollak-Virág system of fast speed telegraphy, a sysrem which 
has been fully described and discussed in our columns. 
The third Paper was by M. O. Rochefort on “ Unipolar 
Transformers." It gave data of the construction of induction 
coils made by the author and employed by M. Tissot in wire- 
less telegraphy. The primary is not essentially different from 
that of the classical Rhumkorff coil, but the secondary is 
formed of a single flat coil covering the central half of the 
primary, or two such coils in series. Dr. Blochmann 
announced that he had asked M. Branly's permission to 
propose that the Congress should pass a resolution to call the 
filings tube the Branly tube, but this gentleman had declined 
the honour in a letter which Dr. Blochmann read to the 
meeting. 

On Thursday the first Paper was communicated by Capt. 
Squier and Mr. E. Crehore and presented by Dr. Kennelly 
on “А Practical Telegraph Transmitter Using the Sine- 
Wave for Operating the Wheatstone Receiver.” An abstract 
of this Paper has already appeared in our columns. Dr. Ken- 
nelly referred to the experiments which had been made in 
England between London and Edinburgh, and said that the 
system had recently been employed in America on a line 
belonging to the Commercial Cable Co. between New York 
and Canso, a length of about 2,000km. Mr. Gavey spoke of 
the great improvements that had recently been made in the 
Wheatstone system, enabling up to 400 words per minute to 
be transmitted with batteries, and said that Capt. Squier's 
experiments had been made on a Sunday on a quiet line 
which was not subject to inductive disturbance from neigh- 
bouring circuits. The subject of sine-wave transmission on 
submarine cables is referred to in our leading article this week. 

Capt. Ferrié described numerous experiments he had made 
with carbon-carbon, carbon-metal, and metal-liquid coherers. 
He had found that a carbon-metal contact was more sensitive 
than a carbon-carbon contact, and a metal-liquid contact was 
less sensitive. He also put forward a theory of the action of 
the coherer. 

M. Semenov followed with an account of some ex ents 
which he had made with an adjustable coherer to determine 
whether it was a coherer or a radio- oonductor, and expressed 
himself in favour of the cohesion theory. 

M. Bodde described an apparatus designed to utilise wireless 
telegraphy for the avoidance of collisions at sea. The trans- 
mitter is put in the focus of a parabolic cylindrical mirror, 
which is turned round its focus so as to send Hertzian waves 
successively in all directions. These waves are received by 
the receiving masts of neighbouring vessels in the ordinary 
manner. Each vessel is provided with a similar trans. 
mitting and receiving apparatus, and to prevent the two from 
ш one another the author suggests а commutator tuned 
in synchronism with the transmitter mirror. He had not 
been able to make experiments on a large scale, but had 
verified the fact that when using the commutator the desired 
effect of screening the receiver from the transmitter on the 
same vessel had been attained. 

| Section V.—Jlectro- Physiology. 

M. Bergouie, who occupied the chair on Monday in the 
absence of the President of the Seotion (M. D'Arsonval), 
observed that as the Congress had been preceded by con- 
gresses on radiology, radiography and medicine, the number 
of interesting communications and reports was limited. 

M. Stanoiévitch read an interesting Paper on the analogy 
between the lines of magnetic and electromagnetic force in 
machines with the disposition of cells in plants. He 
described a series of investigations which had extended over 
four years, and which had led him to conclude that the 
organic cells obeyed the laws of Maxwell, and that they 
acted proportionately to the product of their mass and in 
inverse propertion to the square of their distance apart. Other 
Papers were read, but they were of medical rather than 
electrical interest. 


At the meeting of the official delegates of the various 
governments, the recommendation of Section I, that the 


2 


names ''gauss" and ‘‘maxwell” be given to the C. G. f. 
units of elio field and magnetic flux respectively, 
was adopted by a majority of the delegates, as also was a 
resolution proposed by M. Btanoičvitch that electrical energy 
should be protested by law in the same way as any other 
property. 

At a general meeting of the delegates on Saturday, 
August 25th, besides a number of speeches of congratulation 
and thanks from the French and foreign members, a resolu- 
tion, put forward by sub-section B of Section II., was passed, 
requesting the governments to facilitate as much as possible 
the establishment of overhead and underground circuits 
intended for transport and for the distribution of electrical 
energy. 


ELECTRICITY WORKS ACCOUNTS. 


Blackpool Municipal Blectric Supply Works and Tramways. 
The figures we give this week in our analysis of the accounts 
of the Blackpool undertaking indicate most satisfactory work- 
ing during the year 1899-1900. In consequence of the reduction 
of the initial price in the tariff from 8d. to 7d., the average 
revenue from all sources has dropped from 4:29d. to 9:864. per 
unit sold. Thanks to the lower costs of working, however, 
this reduced revenue has not had such an influence as might 
have been expected on the working profit, which was £7,963, 
or 7:22 per cent. of the mean capital, as compared with £7,450, 
representing 8 per cent. on the capital, in the preceding 
year. 
Comparing the business done in the two years, it will be 
found that while the lamp connections increased 29°6 per 
cent. the output advanced by 32 per cent. In 1898-9, of 
the total output of 870,184 units sold the tramways took 
181,850 units, or 20:9 per cent, and the public lamps 
164,922 unita, or nearly 19 per cent. Last year, of the total 
output of 1,148,564 units sold 228,651 units, or 19-9 per cent, 
represented the supply to the tramways, and 193,053 units, 
or 16:8 per cent., the amount used in public lighting. It is 
somewhat surprising to find that, with the above proportions 
of ато lighting and traction loads, the load-factor should be 
barely up to the average of municipal stations in 1898-9. The 
value of this factor in Blackpool in 1898-9 was 10:46 per cent. 
Last year it was 10:1 per cent. 

Among the generating costs the items of fuel and repairs 
and maintenance have risen—the former very considerably— 
viz. from 0'56d. to 0°70d. per unit. Even at the present 
figure, however, this charge is well within the average. The 
items of oil waste, water, &c., and repairs and maintenance, 
are above the average. Although the collective generating 
and works costs have increased, they still, together with the 
total costs, present excellent figures. 

In our second table is given a summary of the tramway 
accounts for the two years ended at March 31, 1900. It will 
be seen that while the working expenses both at the station 
and on the route had increased slightly, the management, 
property, and general charges were diminished sufficiently 
to in more than neutralise the increase in the working 
costs. 

During the year ended at March 81 last there was special 
expenditure on account of doubling the line from Church- 
street to Springfield-road and from Hounds Hill to 
Church.street. This expenditure was £4,210, and of it a 
third, or £1,408, was charged to revenue, the remaining 
two-thirds being carried forward in suspense. In out 
analysis this charge of £1,403 has been deducted out of 
the working profit merely, and therefore does not enter into 
the revenue account to vitiate a fair comparison of the two 
years’ results, A loss of £809 on realisation of the centre- 
channel stock plant has not been charged to the repairs snd 
maintenance out of revenue, but to the net revenue account 
with the reserve fund contribution. Last year the traffic on 
the tramways was 3,421,780 passengers as compared with 
2,881,027 in 1898-9—an increase of 22 7 per cent. The 
figures for the car mileage were respectively 818,885 and 
259,754—ар advance of 18:75 per cent. | 
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BLACKPOOL. | BLACKPOOL CORPN. TRAMWAYS 
Undertaking Worked by....... .. . | Blackpool Corporation. Worked by ...... MEAE e Blackpool Corporation. July, 1899. 
Date of Commencement of Supply | Oct., 1893. (oon. curr. for tramway supply. l|. Date of Commencement of Working ...... Conduit system, 1885. Trolley system, 
System of Supply ..................... Alt.-curr. trans. sub-stations for ligating апай System eese ne Overhead trolley at 500 volts. 


Chief. Ётмуїпеет................-...... Robert C. Quin. | 


| J. Lancaster. 
MAR. 31,1$899.| MAR. 31, 1900. 


Robert C. Quin. 


Tramways Managern . 
Engineer 


YEAR ENDED 
QU B | Year ended .................................... 
Units generated 5 1,098,608 1,427,607 | 
SOLD (ТОТАТ,) ....................... „184° ‚148, 
„ bold to сошвишегв.................. 705, 202. 5111 Car ee e . 2 eal ue m 
„ bold for public lighting, Ko. 164,922 193,053 Total Length of Single Mc 1325 mil 3, 1 
„ used on 5 ; er | F 2 eg. = 
UNITS SOLD per 8 c.p. LAMP : m » ЕЕЕ » 
Maximum supply demanded ............ 960 kilowatts 1,500 kilowatts |! pcr eas Length of Single Track 
Number of public lamps .................. 46 arc 200 are, 264 glow i Rolling stock. e o 
Number of 5 PAN 9 E I lling са 
C actions to mains in P pe... ; : |: » » OF ©гапега............... 
F 12,200 19000 n ы о 
CAPACITY OF T TARIR 1350 = pm Tm Я OnLytbam-roed line ͥ 
Total. 5 Total er kilowatt] On Station-raad (South Shore) line 
APITAL— | сараси, asi. | On Promenade extension line 
AUTHORISED (TOTAL) ). . .... £120,000 £889 [2161,33 | £072 On Dickson- road line ................. ... 
hare ........ СИНЕЕ — — — — On Springfield- road to Gynn line 
Loan (including Debenture charges) 120,000 88:9 161,334 672 [On care 
RECEIVED (ТОТАЇ,)........................ — — — — | | Оп plant at electricity works............ 
Share . da vss —— — esent . ——ͤ—5 = — — — | Оп Extens'nof tram shed (Blundel-st.) 
Loan(including Debenturecharges) — — — — On conversion from conduit to over. 
AUTHORISED, NOT RECEIVED(TOTAL)| — — — — head trolley вувбеш..................... 
Share 8 F m FEM ae doe m e 
Share (uncalled: ... = za ie = otal. 
Loan (including Debentures) ...... быз з = — REVENUE. — у | HIMEN 
REPAID (TOTAL) ........................... = = = ES | /·§ĩê⁵—Üé0 8 £18,235 16 84d. 
RESERVE OR SINKING FUND 7,155 5:30 9,460 3:94 | P aasenger Malle 3; 17,885 16524. 
DEPRECIATION PUND  .................. 657 0:496 678 03289 [Advertising . 326 O-30ld. 
EXPENDED (TOTAL) r 1 003 758 118,535 49:4 EXPENDITURE. 
TRER and buildings .......... eH 11915. En 728068 ы fr КО 11.547 105984. 
Plant ....... ————..— . 58,551 ; ^ 50: | Total Working Expenses ................. 9,409  8700d. 
Mains .... 29:81 218 | 31615 | 132 | леша. 
Miscellaneous _........................ 2178 16 2,218 092A Ñ Wages ........... FFF 
BALANCE OP CAPITAL ACOOUNT == = = = | Cleaning and repairs ..................... 
Total. Total Per unit sold Electric lighting .......................... 
NUE— Tos TO eure | Coal, coke, water and gass 
TOTAůll.. ...... . . . . . £15,557 42934. | £18,465 38584. | On road ........ F m 
Revenue from supply ............ ........ | 12,055*, 3:323d. | 14,612" | 50554, Wages ........... ff 
m meters, & e. 5 = = Electric power for tract’n and lighting 
» public lighting ........ 5,3859 0-934d. 3,792° | 077934. Cleaning centre channel and rails 
„  . Sale of lamps, &0. ...... 63 0017d. 24 0-0054. Repairs & mainten’ce, roadway & rails 
n miscellaneous sources.. 56 00154. 37 0:0084. " n centre channel 
EXPENDITURE— : ы s inot'ra & gearing 
TOTAL OOS r ͥ £8,108 99374. | £10,501 2:194d. » үз cars and wheels 
WORKS OOSTS ... . . oo, ie eye 6302 17384. 8,501 17764. Oil waste, &c., for сагв  .................. 
Generation of Electricity VERE E NES еа 5,101“ 149724. 7,141 I Ad. s „ motors and gearing 
Fuel (including cartage, &c.) ...... 2011 0:5554. 5,551 07014. Lamps for car lighting .................. 
Oil, waste, water, stores 788 02174. 845 01774. Uniforms and badges, &c. ............... 
Wages at station ................. LT 1,614 , 04454. 1,775 0:371d. Management and General Charges ..... 
Repairs & maintenance at Station | “611 071694. | 1124 | 02354. | рема, rates and klare xa 0244. 
„ KA Electricity ............... 496 | Q112d. 572 0:120d Management . 834  0771d. 
ages, C0. . meh \ | a: А Sasse... 708 Q0*6544. 
Repairs, renewals of mains, &c. ... |j 208 | А. dis TIME Printing and stationery ............... 126 | 01164. 
Public Lighting |... ... ...... ..... 795 0"2194. 788 0°1654. General charges .................. ore 196: 0'181d. 
Attendance ......................... 299 | 00851. 310 | 00654, | 
Renewals |... 4957 0137. 478 | O1004. | Per cent. Per cent. 
MANAGEMENT CHARGES, &с. ......... 1.808 |0498d.| 2,000 0:418d. Total. to mean to mean 
ies "906ec6:8€9 0090000 вот гозбооосовогзоо [XXE — | = — — capital capital 
н В expended. expended. 
Rent, rates, taxes .......................... 4399 01214. D? Id. FINANCIAL RESULTS. к = лын 
Management. 1,967 03774. 1,424 0:298d. | Working Profit ............................. £6,687 | 8047 7:807; 
Salaries ................................ 928 0°256d. 974 02044. || . Carried to tramway reserve fund 750 C 902% /| 2097 
Stationery, &с...................... - 102 00284. 169 00354. Interest and sinking fund 3,180 | 382% 3:99% 
Establishment charges ............ 169 0-047d. 156 00554, Balance from last account ......... .... nil — 1'84% 
Law charges, Kc. . . . 168% 9.9458. 12 | 00264 | manos... `| 2780| 332% 355% 
X to mean X to mean ||| Per cent. of total expenditure to revenue| 633% — — 
PIN ANCIAL RESULTS— Total. cap. exp'd. Total. sap.exp’ndec | Revenue per Mile of Track .. ...... ..... £3,716 T LX 
WORKING PROFIT FOR YEAR £7 450 8007 J. 90 | Expenditure Per mile of track ............ £2,555 = xxi 
о. 000060, , y^ £7,963 712275 | y — — 
Carried to Denreciati |! Revenue per Passenger from Fares.....| 149d. 
preciation Fund ... — — — — à 
Carried to Res inki . j Total Revenue per Passenger 152d. — = 
ted to Res. or Sinking Fund.. \ 5,324 5727 6,787 biu Кыыс e LLL qu eeu E 
Netint. on loans (incl. Deb.charges) ? 9 s ° | BLACKPOOL CORPORATION TRAMWAYS.—RKMARKS-a Includes £15,587 total cost of 
BALANCE FROM LAST ACCOUNT ...... = = = —= purchase D Fona. pans. &c., пош ско шп ашу, (o and рл 
i. 9-999 лазе an ,125 re ng and reco a : ,m very, &c., in ‹ 
Do. AVAILABLE for DISTRIBUTION, &c 2125' 228% 1,176 1077 b Includes cost of constructin c nire channel from South Shore Tall way station to Man- 
Deficit ... . . . . . . . . . . . x | "eT тт E chester Hotel £5,264. c Includes £2,660 on centre channel work, including centre channel, 
ORDINARY DIVIDEND PAID ............ — — — — chairs, insulators and labour. d Includes £753 on two dynamos and exciters installed at 
» : tram shed less amount received for them on removal. e After crediting £809 loss on realisa- 
691 ites ein nid REVENUE 52:17; Phar А tion of contie а uo i "a f Ate adding los on геш of contre сш 
xpenditure per kilowatt capacity ... £6. Os. 2d. . Ts. 6А. r oot i idc Hm g N tc Was arr gal b" к 21 о га, Sell . dit A 
een CNN CAPACITY £11. 10s. 64. 27. 13s. 10d. | in doubling the line at certain places. Two-thirds of the total expenditure E^ 6 his account is 
Expenditure per 8-c.p. lamp capacity.. 58. 10d 2з. 94d, carried forward ia suspense. 
REVENUE PER 8.C.P. CAPACITY ...... 78. 41d. 4s, 11d. | BLACEPOOL.—REMARKS—a Inclusive of 181,850 units sold for tramway traction, b Inclu- 
REVENUE PEE В. ОР. CONNECTED | ба Ud , ринен шщ 
s { И я ds я a ` ,5 a ' Я 
Price charged for lighting, per unit ... 8d. to 24.) Td. to 24 4 £2,118 for current. £795 for attendance, carbons and maintenance, aad £478 interest and 
„ for power, per unit 24. 24d. and 24.! T sinking fund charges on capital cost of public lamps. e Includes £76 part cost of tem 
u for public lighting Sd. to 24.7 | 174. to 24. | 


— — — 


porary 
plant. /Of which £170 is for carbons and their carriage. 7 Includes £100 provision for ШАШУ 
: under Workmen's Compensation Act, 1897. A Includes £50 contribution to Victoria Hospital, 
£100 mortgage fee and stamp duty, and £17 towards transformer patent action. i Carried to credit of general district rate. / Un maximum demand system, one-hour scale, In 1899-1900 
churches charged at 5d. per unit. k Includes 228,651 to tramways. /2j«. per unit for private motors and 2d. per unit for supply to tramways fur t a^ ion. in Inclusive of £10,906 on public 
arc lamps, posts, switches and their erecting. n Includes £1,906 from tramways for 228,651 units at 2d. o Includes £2,443 for current at 8d. 7. ant 24. per unit, 2785 for attendance, 
repairs, maintenance and carbons, and £560 interest and sinking fund charges on capital outlay on public lampe. 
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SINE-WAYE TRANSMISSION ON SUBMARINE 
CABLES. 


Messrs. Свеноке and Өошшк'з system of sine-wave trans. 
mission of signals through submarine telegraph cables has 
been before the telegraphic world for some time past. A Paper 
on the subject was presented by these inventors to the American 
Institute of Electrical Engineers, at Philadelphia, last May, 
when it met with considerable discussion. The subject was 
again brought forward at Paris during the International Con- 
gress of Telegraphy. An abstract of the Paper, which was 
then read for the authors by Dr. А. E. KEexNELLY, appeared 
in our issue of September 7th, The authors have advanced 
this important subject in two directions. In the first place they 
have drawn attention to the circumstance that the sine-wave 
form of transmission of currents is one (though possibly not the 
only one) which can be utilised to convey the necessary energy 
through cables without undue waste of time or power, and in 
the second place they have devised a simple apparatus whereby 
as close an approximation to the sine-wave form as the shape 
or composition of the cable signals will admit of is given to 
the impulses required for their production. Their formule 
for calculating the impedance of the various parts of the 
circuit may also prove of service, and should result in 
improvements being made in the proper proportioning of the 
apparatus to the cables they are meant to work. There is 
undoubtedly room for progress in this direction, particularly 
in connection with the arrangements at the receiving end of 
the line. By this is meant that it is highly probable the best 
definition of signals will be obtained, other things being 
equal, when the receiving condensers, resistances, and 
instruments in circuit are correctly tuned to the frequency 
of the arriving waves, and the formule may assist 
towards this by enabling us to calculate what the impedance 
at the receiving end should be to satisfy the conditions under 
which the waves are being propagated. It has been recognised 
for some time past that the only true method of comparing 
the relative speeds of cables differing either in desiga or 
length, lies in the comparison of the frequencies at which 
impressed sine-waves produce records of standard amplitudes 
at the distant ends of the cables; but for these comparisons 
to be just, it is necessary to employ a recording instrument 
having no appreciable electro-magnetic or mechanical inertia, 
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so that of itself it does not influence the results. An oscillo- 
graph of sufficient sensibility would, in other words, be 
required for such tests, and were one available, many in- 
teresting and really pressing questions connected with the 
design and working of submarine cables might at once be 
answered. | . 

The alternate-current measurements made by Messrs. 
Овенок= and Squier take the form indicated, in every 
respect, with the exception of the receiving instrument, 
which appears to have been an ordinary siphon recorder, 
similar to those usually employed for signalling on submarine 
cables, aud the adjustment of which remained unaltered 
throughout the experiments. There is a disposition, there- 
fore, to regard the results they obtained rather as measure- 
ments of the sensibility of the instrument to the amplitude 
and frequency of the impressed waves than of the speed capaci- 
ties of the cables in question. In other words, the dying- 
away of discernible signals at the frequency of about seven 
complete waves per second, whatever the voltage employed, is 
attributed more to the want of synchronism between the coil 
of the receiving apparatus and the frequencies than to the 
reduction of the amplitudes occasioned by loss of energy along 
the cable. Judging from the remarks made by several of the 
speakers at the discussion in Philadelphia there seems to be 
an impression, in America at all events, that little or nothing 
has been done for many years to improve the carrying capacity 
of cables. This impression, however, is not correct. The 
problem of employing the materials of which cables are con- 
structed to the best advantage has been forced upon cable 
engineers, not only by the enhanced cost of these materials, 
but also by the enormous increase generally of the traffic 
which cables nowadays have to carry. A large amount of 
patient experiment has been undertaken from time to time in 
every direction promising an advancement upon old practice, 
and, as a consequence, & good deal has been quietly accom- 
plished by modifications, not only in the construction of the 
cores of the cables themselves, but notably in the methods 
and apparatus by which they are worked. Amongst other 
things, nearly every conclusion come to by Messrs. Сккновк and 
Squier, as the result of their investigations and experiments, 
has been anticipated on this side of the water. The improve- 
ment in the received signals as the result of modifying the 
impressed wave-form and increasing the E.M.F.—the 
difference between the virtual voltage and that impressed 
upon the near end of the line—the possibility, in consequence, 
of being able to raise the virtual voltage to the highest useful 
limit without endangering the cable, and the influence of the 
composition of the signals upon the speed at which they can 
be transmitted, are all facts which have been ascertained, 
recognised, and acted upon. 

But the methods of experimenting which have led to the 
discovery of these facts, and the means by which the impressed 
wave-form is modified to produce the best results at the further 
end of the cable, are entirely different to those employed by 
the designers of the sine-wave transmitter. It has been 
ascertained that, by adding a certain resistance to the battery 
circuit (a condenser at the sending end being used), and at 
the same time raising the voltage—to compensate for the 
reduction of effective pressure which the addition of the 
resistance would otherwise cause—a remarkable increase in 
the amplitude of the received signals is produced. This 
result seems capable of explanation in the following manner : 
The effect of the inserted resistance is to retard the rise of 
potential in the condenser, and to cause the current flow to 
extend over a longer portion of the total period of the 


battery contact, and, since the maximum height of the pres- ! 


Sure curve is at the same time maintained by proportionately 
increasing the E.M.F., the total energy imparted to the cable 
is appreciably increased, and the amplitude of the signals at 
the further end is consequently enlarged. 

The combined effect of the condenser and resistance is, in 
fact, to cause the front at least of the impressed wave to 
assume an approximately sine-wave form. Between the 
signals the condenser is not earthed through the resistance, 
but directly. It might be anticipated that this would destroy 
all further semblance to the sine-wave, but there is a certain 
amount of evidence that this is not the case, although unfor- 
tunately it is not yet conclusive. There is an inclination to 
believe, however, that, for some reason, harmonics do not 
exist during the discharge, in spite of the sudden earthing ; 
or that if they do they are in some way beneficial, since 
the definition of the signals does not appear to suffer, but 
is, on the contrary, rather improved, and in any case 
is markedly better, allowing for differences of K.R , than 
that produced at Canso by the alternator transmitter on the 
Coney Islahd cable. As, however, the rather disappointing 
character of the latter signals may be due to а number of com- 
plicated causes foreign to the transmitter, the question of 
the relative superiority of the two systems must be left to be 
decided by the results of further and more exact investiga- 
tion. It is to be noted, however, as a significant fact, that 
Messrs. CREHORR and Squier do not specifically claim to have 
obtained higher speeds, or better signals, on either of the 
cables experimented upon with their transmitter ; and, further, 
it would appear that their signals were identical in shape 
and size with others produced by the ordinary methods at 
the same speeds. It is just possible, therefore, considering 
the complexity of the phenomena attending the trans- 
mission of electric waves through submarine cables, 
and that two important factors at least—the inductance 
and the dielectric conductivity—have not been accorded 
whatever weight may be due to them, that the sine. 
wave theory may eventually be found not to fit the 
problem so completely as has been supposed, and that the 
tuned condenser method, if so it can be designated, may prove 
by its flexibility to admit of a closer adjustment of the con- 
ditions at the sending end to the requirements of the cables 
and receiving apparatus. It would not be advisable, there- 
fore, for these and other reasons—among which is the 
question of expense—to advocate the immediate abandonment 
of present methods for one which, though it certainly has theory 
to commend it, has not as yet given incontestible proof of its 
superiority in practice. Two of the chief recommendations of 
the alternator transmitter are, it would seem, freedom from 
delicate mechanism and from sparking; and it also un- 
doubtedly brings us one step nearer to the possession of 
signalling apparatus designed upon engineering rather than 
on watchmaking lines. This last is a matter for con- 
gratulation. 


REVIEWS. 


(Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 


The Law and Practice relating to Letters Patent for Inventions. 
By Roger WILLIAM WALLACE, Q.C., and JoHN BRUCE WILLIAMSON, 
(William Clowes & Sons, London.) 40s. 

T wo colossal works on patent law having been reviewed in 
our columns within the last three years, it may seem surpris- 
ing that there has been found room for another one. The 
newcomer is even more colossal, though not unreasonably во, 
having regard to the ever-increasing pile of judicial decisions 
which must needs be noticed. In printing and general 
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‘appearance it will compare favourably with any of its prede- 
cessors, or, indeed, with most legal volumes with which we are 
acquainted ; and it is decorated on the cover, by official leave, 
with an impression of the Patent Office seal bearing the Royal 
Arms. In arrangement of the subject, the authors have not 
departed materially from that of previous writers, which is 
‘one necessarily involving & vast amount of repetition, though 
this is not, we think, quite so apparent in the present 
work as in some others. In the usual table of cases 
at the beginning a small but welcome addition is made 
by giving the subject of the patent dealt with. Many 
people who would not recollect the purport of the 
decision, say, in the case of Savory v. Price, would recognise 
it at once under the title of the ‘‘Seidlitz Powder case.” 
The first chapter gives an interesting summary of the events 
leading up to the Statute of Monopolies passed in 1624. It 
is pointed out that this act, although the Magna Charta 
against oppressive monopolies, did not introduce any new 
principle, since such monopolies, had always been illegal 
according to common law. So early as the reign of 
Edward III., & licence under the great seal purporting to 
grant а monopoly for the sale of a well-known commodity had 
been declared void, and the holder of it severely punished by 
Parliament. The Tudor sovereigns and James I. had granted 
monopolies more or less in defiance of the law, but even under 
Elizabeth, the Court of King’s Bench had the courage to 
declare one of these to be utterly void and contrary to law. 
The statute of James’s reign was therefore a declaratory and 
regulating act rather than & new departure in legislation. 

The chief novelty since the last general treatise on patent 
law appeared, is the practice relating to compulsory licences. 
Mr. Gordon has so recently and exhaustively dealt with this 
as a separate subject, that the authors have contented them- 
selves with a comparatively short chapter upon it. We are 
glad to notice, however, that they endorse the opinion 
expressed in Mr. Gordon's book, as to the inconvenience of 
the practice under which the Board of Trade gives judgment 
based upon the report of a legal referee before whom the case 
is tried, while the report itself is withheld from publication, so 
that the reasons for the decision never appear. Since one of 
the authors has himself, on more than one occasion, acted as 
referee, this opinion should carry all the more weight, and, we 
hope, may lead to the conviction that some alteration in this 
respect is expedient. The appendices, which contain forms 
and circulars issued by the Patent Office as well as numerous 
precedents, seem very complete, including a specimen form of 
specification with drawings. 


THE MAGNETIC PROPERTIES OF IRON FILINGS 
. AS AFFECTED BY FERRO-MANGANESE. 


BY PROF. ERNEST WILSON. 


It has long been known that manganese steel containing a 
sufficient quantity of manganese is practically a non-magnetic 
substance. The author thought it would be of interest to 
examine the magnetic properties of a mechanical mixture of 
iron filings and ferro-manganese; to compare these with the 
‘magnetic properties of simple iron filings; and to examine 
the effect produced upon the magnetic properties of the two 
mixtures by raising their temperatures to 800°C. or 900°C. 

The method of experiment was to place the filings in an 
asbestos box having the shape of a hollow cylinder. On this 
cylinder were wound primary and secondary coils consisting 
‘of asbestos-covered copper wires, the secondary next the 
cylinder. The cylinder was then enclosed in an iron box and 
the whole placed in a Fletcher furnace ready for heating. 
.The magnetic properties of the mixtures could be then 
examined by aid of a ballistic galvanometer, before and after 
heating, without disturbing the specimen. The temperature 
was calculated from the increase in electrical resistance of the 
secondary coil. Finally, in order to eliminate the correction 
due to the asbestos of the box and wire covering (which was 
taken to be non-magnetic) the filings, which had become solid 
. after heating, were stripped of the asbestos and re-wound with 


new primary and secondary coils of cotton-covered copper 
wire. Experiments were again made with the ballistic 
galvanometer at atmospheric temperature. In the first case 
the area of asbestos between secondary and filings was 50 per 
cent. of the actual area of the filings. In the second case the 
area of cotton between secondary and filings was 5 per cent, 
of the area of the filings. 

The iron filings were made with a new 12in. rough file 
from a bar of Turton's Bessemer steel, containing approxi- 
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mately 985 per cent. iron, 0:8 per cent. manganese, 
0:45 per cent. carbon, 0'12 per cent. silicon, with traces of 
sulphur and phosphorous. The ferro-manganese was in 
form of powder, containing about 85 per cent. manganese, 
8 per cent. iron, 6 per cent. carbon, 1 per cent. silicon. 
The mixture of iron filings and ferro-manganese used 
contained 17:8 per oent. by weight of ferro-manganese. 
Tho dimensions of the asbestos boxes used were : Internal 
diameter 2:5cm., external diameter 48cm., length 28cm. 
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The density in grammes per cubic centimetra of the iron 
filings and ferro-manganese after heating was 2:81, being an 
increase of about 7 cent, on its original value. The 
density of the iron filings only after heating was 2:8, being 
an increase of about 8 per cent. on the original density. 

Fig. 1 gives the relation between B, the induction per 
square centimetre of the cross-section of the specimen, and H 
the magnetising force per centimetre linear: both in C.G.8. 
units, Curve 1 was obtained from the mixture of ferro 


THE ELECTRICIAN, OCTOBER 5, 1900. 


895 


manganese and iron filings before heating. Curve 2 was 
obtained-from the same ав after being heated to 667°C., 
when again at atmospheric temperature. Curve 8 was 
obtained after a second heating to 860°C., when again at 
atmospheric temperature. At this stage the cylinder was 
stripped of abestos and re-wound. The curve 4 was then 
obtained and should agree with curve 8 if the asbestos were 
non-magnetic, which was assumed in making the correction, 


2 
. 
ТЕТ 
И LLL. 

LL 


Te 


ев 
Иша ааа 
setae eee Se 


Fic, 5.—Fe and Mn after second heating. 


and the true cross-sectional area of the asbestos were known. 
The first heating increased and the second jheating diminished 
the permeability; the final permeability is slightly in excess 
of the initial permeability. Curve 5 was obtained from simple 
iron filings bafore heating. Curve 6 was obtained after the 
iron filings had been heated twice to about 900°C., when 
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again at atmospheric temperature. The simple iron filings 
have a higher permeability than the mixture of iron filings 
and ferro-manganese. Moreover, after a second heating the 
increase in permeability is considerable in the iron filings. It 
appears that the presence of the ferro-manganese has counter- 
acted the increase in permeability which would have been 
experienced had the ferro-manganese been absent. These 
effects may be connected with the formation of iron oxide as 


j——————————————— M ———————À—O——————————ÓSÁ ——————————  JT——————————————————————————————————————A————Oo——o——9————XÀ—2———————————————————————————————————————————————Á3—À——————A————Á—!À—Ó 


& matrix, which is well known to be magnetic, and possible 
variation in the hardness of the iron filings. In Fig. 1 curve 7 
was obtained from a specimen of manganese steel with 
12 per cent. manganese.* Curve 8 is the straight line for 
unit permeability. Curve 9 is an induction curve for ordinary 
о» iron, and curve 10 an induction curve for glass hard 
steel. 

We have now to deal with the dissipation of energy by 
magnetic hysteresis. Fig. 2 shows two curves obtained from 
the ferro-manganese specimen before being heated. Fig. 8 
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shows two curves obtained from the ferro-manganese speci- 
men after the second heating when at atmosphere temperature. 
Fig. 4 shows three curves obtained from the simple iron 
filings after the second heating when at atmospheric tempera- 
ture. In Fig. 5 the diesipation of energy due to magnetic 
hysteresis obtained from Figs, 2, 8, 4 is plotted in terms of 
maximum B. In Fig. 6 this dissipation is plotted in terms of 
maximum H. In Fig. 7 is plotted the coercive force in terms 


In each of the 


Figs. 5, 6, 7 the curve a refers to the ferro-manganese 
specimen before heating; curve b refers to the ferro. 
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manganese specimen after being heated twice ; curve c refers 
to the iron-filing ring after the second heating; curve d refers 
to a specimen of good wrought iron. Fig. 5 shows that 
heating the ferro-manganese specimen has had the effect of 
increasing the dissipation of energy due to magnetic hysteresis 
for a given value of B, although in Fig. 1, curve No. 1 
indicates smaller permeability than curve No.8. The simple 
iron filings after heating dissipate more energy than the ferro- 
manganese specimen after heating. Each of the specimens 
* This specimen had previously been cooled by placing it in liquid air. 
It is still non-magnetic at atmospheric temperature, but the author cannot 
say if it was magnetic at the low temperature, It was still non-magnetic at 
about — 80°C. when cooled in carbonic acid snow. The author is indebted 
to Prof. W. Ramsay, F.R.S., for having cooled the specimen in liquid air, 


896 


THE ELECTRICIAN, OCTOBER 5, 1900. 


dissipates considerably more energy than a piece of good 
wrought iron. Turning to Fig. 6, we see that the curves 
a, b, c have the same relative positions as in Fig. 5, but the 
soft - iron curve d is now much higher than the curves а, b, c. 
The curves a, bin Fig. 7 show that the coercive force for these 
specimens is not nearly constant, as is almost the case with 
the curve d for soft iron,* thereby indicating à much greater 
possible increase in the dissipation of energy due to magnetic 
hystersis than has been already observed. The curve more 
nearly approximates to a constant value of the coercive force, 
which would probably be several fold that indicated by the 
curve d for soft iron. 

(‘onclusion.—The presence of 17 per cent. by weight of 
ferro-manganese in a mechanical mixture with iron filings 
reduceg the dissipation of energy due to magnetic hysteresis 
for given limits in the values of either B or H, after being 
raised to a temperature of 800°C. to 900°C. The increase in 
permeability after heating simple iron filings to about 900°C. 
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is greatly reduced by the presence of the ferro-manganese. 
Mr. S .L. Walkden has given me assistance in the experimental 
part of this Paper, and in the working out of the results. I 
wish to acknowledge this, and to return him my thanks. 
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THE OSMOTIC PRESSURE THEORY OF PRIMARY 


BY W. R. COOPER, B.SC, 
(Concluded from paye 651.) 


Measurement of Single E.M.F.s.—The existence of electro- 
lytic solution pressure is purely hypothetical, for unfortunately 
we have no means of directly measuring it, or of proving that 
it does exist. Taking it for granted, however, that we have 
a statement of facts in the equation 


E = 0:0002T ов? | 


it should be possible to deduce the value of the solution 
pressure in many cases if we could measure single E.M.F.s— 
i. e., the E.M.F. due to а metal in contact with a liquid. 


This E.M.F. must not be confused with the contact force | 


between metals and liquids, which is a purely electrostatic 
effect, and therefore unable to help us here. The determina- 
tion of the Peltier effect at such a junction would give a 
measure of the E.M.F., but the value of such measure- 
ments is sometimes disputed. Fortunately, the work of 
Ostwald, Lippmann, Helmholtz, and others has rendered 
this possible in another way. One method of arriving at 
N * This curve is taken from Phil. Trans, Roy. Soc., Vol. 184 (1893), 


‚р. 997. 
`+ From a book on Primary Batteries," shortly to be published by Zhe 
Eleotrician Printing and Publishing Co. All rights reserved, 


the required result is by means of a dropping mere 
electrode. Suppose we have a mass of mercury whic 
is allowed to run into an electrolyte in а fine stream, 
This stream is continuous near the jet, and may therefore be 
arranged to form a connection between the electrolyte and the 
mercury in the reservoir. As the stream falls it breaks into 
globules. Now, when such a stream starts, the mercury is 
positively electrified owing to the low value of its solution 
pressure. But as the flow continues the difference in potential 
diminishes. In the words of Helmholtz * *. . . when a 
quantity of mercury, otherwise insulated, makes contact with 
an electrolyte by flowing rapidly through an orifice, the 
mercury and the electrolyte cannot be at different potentials. 
For if the potentials were different—e.g., if the mercury were 
positive—each falling drop would present au electrical double 
layer at its surface, thus removing positive electricity from the 
mercury, and would gradually reduce the positive potential 
until it became equal to that of the liquid.” Thus the 
measurement of the single E.M.F. between mercury and a 
solution becomes comparatively easy. Usually the E.M.F. 
between two stationary mercury electrodes in the same elec- 
trolyte is zero, because the two potential differences involved 
are equal and opposite. But if one of the potential differences 
is removed by using a dropping mercury electrode, then the 
E.M.F. between the moving and the stationary mercury will 
be simply that between mercury and the solution. 


—— 


Fic. 3. —Dropping Mercury Electrode. 


The mode of action of a dropping mercury electrode may be 
shown by the simple arrangement given in Fig. З. А burette 
serves as the mercury reservoir, and is supported about a centi- 
metre above the surface of dilute sulphuric acid contained in 
a beaker, which also holds some mercury. Connection i8 
made between the latter and a galvanometer, G, by a wire 
passing down a piece of glass tubing which is attached to the 
side of the beaker and dips into the mercury, thus protecting 
the wire from the acid. A second wire passes from the 
galvanometer down the bore of the burette, making contact 
with the mercury which it contains. Upon opening the tap, 
so that the mercury flows in a rapid stream, a deflection of 


the galvanometer will be observed. 


Another method of measuring single Е.М.Е.в depends upon 
surface tension. | 

As the result of such measurements, it has been found that 
the E.M.F. between mercury and mercurous chloride in 
normal potassium chloride solution is 0:56 volt. Knowing 
this, it is a simple matter to deduce other values on the 
assumption that the Е.М.Е. of a cell is the algebraic sum of 
two such potential differences. For example, if both plates 
tend to send cathions into solution, they oppose each other, 
and we have 

E= Ei- E, 


* Zeitschrift für Physikalische Chemie, Vol. I., p. 584, 1887. 
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as the resultant E.M.F. Supposing the E.M.F. of the cell, 
zine/normal zinc sulphate solution/mercurous chloride in 
normal potassium chloride solution/mercury, to be 1:08 volta, 
then, since ions tend to pass out of solution in the case of 
mercury, we have | 
1:08 = E, T 0:56, 
E, = 0:52, 


and therefore the value of the E.M.F. between zinc and 
normal zinc sulphate solution is 0:52 volt. 

. It should be noted that this value is larger than that 
resulting from the measurements of the Peltier effect by 
Bouty.* 


Calculation of Electrolytic Solution Pressure.—We now have 
the means of calculating the values of the various electrolytic 
solution pressures. We have at & temperature of 15°C. the 


relation 
= 0:0575 lo 10 P 
P 
or log; P = nB + log; p. 


0:0575 


In the case of zinc, n=2; and if the solution is normal zinc 
sulphate, Е = 0:52. Also, if we suppose the sulphate to be 
completely ionised, then the osmotic pressure p due to a 
gramme molecule in a litre of solution will be 22°38 atmo- 
spheres. 

Substituting these values, we find P -- 27 х 10? atmospheres. 

The solution pressures of other metals may be calculated 
in the same way after deducing the values of corresponding 
single E. M. F. s. 

The following examples, mostly due to Neumann, will give 
an idea of the results obtained, which vary somewhat accord- 
ing to the data on which they are based :— 


Magnesium 1'15x 10 atmospheres. | Lead ...... 11x 10-3 atmospheres. 
Ziu c. 2" x10 Copper . . 48x10 * A 
Iron 12 x10! ^ Palladium. 1:5 x10 38 уз 


These figures will at once strike the reader as somewhat 
strange, most of them being enormously large or extremely 
small. It must, however, be remembered that such figures 
really only represent the striving of the molecules to pass into 
the ionic state, and the pressures here given are the osmotic 
pressures which it is necessary that the metallic ions already 
in solution should exert in order that no ionisation, and con- 
sequently no electrification, should take place. It should also 
be borne in mind that no such pressure has been directly or 
indirectly observed. All we can say is that if electrolytic 
solution pressure exists, and if it acts in the way here 
described, then the magnitude of the pressure must be of the 
order given above. 

From our preliminary discussion of solution pressure, it will 
be inferred that those metals with the high pressures are 
negatively electrified, and those with low pressures are positive 
to solutions of their salts. Between these two extremes metals 
may be found which are not electrified at all if the concentra- 
tion of the solution is suitable. 

Having found the values of solution pressures, we are now 
in a position to calculate the E.M.F. of any reversible cell. 
But such calculations can in no way confirm the values we 
have already found for the solution pressures, because the 
latter are based upon the experimental determination of such 
E.M.F.s. It is simply а case of reasoning round in a circle, 
and therefore such calculations become of no further interest. 

Effect of Varying the Negative Ion.—It will be noticed that 
the formula arrived at for the value of & single E.M.F. is 
quite independent of the negative ion: it depends only upon 
the osmotic pressure of those positive ions which are of the 
same metal as that which is immersed in the solution, and 
upon the electrolytic solution pressure of the metal. Thus 
we should expect the E, M.F. of zinc in zinc sulphate solution 
to be the same as that of zinc in zinc chloride, provided the 
degree of ionisation is the same in both cases. This deduc- 
tion has been verified by Neumann, who carried out measure- 
ments upon а large number of salts. Unfortunately, these were 


Journal dc Physique, Ist Series, Vol. VIII., p. 229, 1879 ; and Vol. IX. 
p. 506, 1880. е5 


mostly salts of organic acids, which are well known to produce 
no effect upon the E.M.F. Very decided changes, however, 
are often observed in passing from one halogen salt to another, 
and this fact led Bancroft* to the conclusion that, although a 
single E.M.F. is independent of the concentration when ions 
of the metal are not in solution, and also generally indepen- 
dent of the positive ion in such a case, yet it depends upon the 
negative ion and upon the solvent. He concluded further that 
in aqueous solutions the E.M.F. is the sum of two terms, one 
due to the electrode and the other to the negative ion. For 
most metals and most electrolytes the term due to the negative 
ion has the same arithmetical value and the same sign; but in 
the case of mercury the sign is opposite, although the value 
is the same. A. E. Taylor f arrived at the conclusion that a 
single E.M.F. is not a function of the negative ion; he looks 
upon mercury and copper as exceptions, the effect in these 
two cases being probably due to the formation of complex 
salts. 


ON THE SIMILARITY OF EFFECT OF ELECTRICAL 
STIMULUS ON INORGANIC AND LIVING SUB. 
STANCES. |} 


BY PROF. J. CHUNDER BOSE, D.SC. 
(Concluded from page 865). 


ON THE STRAIN AND ELECTRIC THEORY OF VISION. 


Two theories may be advanced to explain the phenomenon of 
visual impulse. .. 

1. Chemical Theory.—It is supposed that vision originates from 
the metabolic changes produced in the “visual substances” in the 
retina, the metabolic changes coneisting of two phases, tlie coristruc- 
tive or anabolic phase and the destructive or katabolic phase. The 
theory, as will be seen, is very complex, and there are certain 
difficulties in the way of its acceptance. It is difficult to see how 
the quick visual process could be due to the comparatively slow 
chemical action, consisting as it does of the breaking down of the 
tissue followed by its regeneration. The bleaching action of light 
on the visual purple gave some support to the chemical theory ; but 
it has been found that the presence or absence of visual purple is not 
of essential importance to vision. For it is well known that in the 
most sensitive portion of the human retina, the fovea centralis, the 
visual purple is wanting. The visual purple is also completely 
absent in the retina of many animals posse sing keen sight. 

2. Electric Theory.—According to this theory, the visual impulse 
is an electric impulse (an electric impulse in the optic nerve is known 
to produce visual sensation) The nerve is a conductor of electric 
current, and. the brain an extremely delicate detector of current. I 
now come to the consideration of the most difficult part of the sub- 
ject as to the production and regulation of visual current in response 
to the fluctuating stimuli of the incident light on the sensitive sub- 
stance in the retina. The visual current may be produced in two 
different ways. 

I have said that the effect of radiation stress is to produce a 
molecular strain which may give rise to either an electromotive 
variation or to a variation of conductivity. Imagine an elementary 
voltaic cell in the retina, composed of two similar elements immersed 
in an electrolvte, and imagine one of these elements to be more 
exposed, and therefore more strained by radiation. The difference 
in the strain of the two elements will give rise to an E.M.F. In 
this case the varying current impulse is directly due to the strain 
effect of radiation. | 

Or we may have an independent E.M.F. already existing in the 
retina, and the visual current may he supposed to be regulated by 
the conductivity change (also due to molecular strain) of an inter- 
posed sensitive substance under the action of radiation. In con- 
nection with this is Prof. Lodge's very important coherer theory of 
vision, which explains in a simple manner the production of visual 
impulse by the sudden change of conductivity due to coherence. 
This very suggestive theory labours, however, from the insufficiency 
of the coherer theory itself. The automatic visual recovery, the 
formation of positive and negative images, and the various pheno- 
mena connected with after-effects cannot be explained from the 
simple coherence theory. It will presently be shown that all these 
phenomena may be explained from the theory of molecular strain. 

The choice of either the electromotive or the conductivity varia- 
tion hypothesis is to be determined by the consideration as to the 
presence or absence of an independent E.M F. in the retina. The 

* Physical Revicw, Vol. III., p. 250, 1896. 

t Journal of Physical Chemistry, Vol. 1, p. 1, 1896. oa 
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experimental verification of this question is very difficult, owing to 
The experiments 
of Dewar and McKendrick show that an eye current exists when two 


the disturbing effect of the current of * injury." 


electrodes are connected, one with the coronea, and the other with 
the cut end of the optic nerve. Here the effect of injury is present ; 
(the most important result established by the above investigations is 
the variation of retinal current by light) In order to reduce the 
effect of injury, I carried out experiments with the two electrodes 
fixed on the retina itself, so that the two injury effects might 
neutralise each other to a more or less extent. Under these condi- 
tions, I obtained a retinal current ; it cannot, however, be assumed 
that the two effects of injury at the two electrodes were exactly 
similar. The feeble visus sensation, even in the dark, known as the 
“intrinsic light of the retina” seems, however, to point to the exist- 
ence of an accidental or real E. M.F. in the retina. 

In any case, the visual current is due, directly or indirectlv, to the 
strain effect produced by radiation. If the visual circuit does not 
contain an E. M. F., then the electromotive variation due to strain, 
suffices to explain the visual effect; if there is an E.M.F. in the 
circuit, then the conductivity variation regulates the visual impulse. 


ON AN ARTIFICIAL RETINA. 


I have been able to construct several curious receivers which are 
sensitive to radiation, and also exhibit an automatic recovery. Опе 
of these responds not only to visible, but also to invisible lights, It 
is very strongly affected by electric radiation; the same receiver 

nds not only to heat radiations, but also to different coloured 
lights. The action of this receiver is probably somewhat complex, 
and for the present I will deal with the simple receiver made of 
magnetic oxide of iron, which was showa to be sensitive to electric 
radiations and to exhibit, when slightly warm, an automatic 
recovery. 

Parallel Experiments with the Artificial and the Real Retsna.—I 
will presently describe the effects produced on the artificial retina 
by radiation of varying intensity and duration, and will also give 
some typical curves based on quantitative measurements. For the 
purpose of comparison it became nec to carry out a correspond- 
Ing set of experiments with the cye. In this I at first met with 
great difficulties, For example, from the analogy of the somewhat 
permanent distortion (attended with increased conductivity) pro- 
duced inthe sensitive substance by the action of intense electric radia- 
tion, I imagined that the particular portion of the retina, on which an 
image was formed of a strongly luminous external object, would remain 
sub-permanently conducting even after the removal of the source of 
light. In that case I thought it would be possible to revive the 

reception of the image by applying an E.M.F.to the eye. The 

ifficulty was in the application of an external E. M. F. to the retina. 
I attempted applying the electrodes of a voltaic cell to the eye 
thinking that the retina acting as a shunt might allow a portion of 
the current to pass through it. I was, however, obliged to desist 
from further experiments in this direction, owing to the extremely 
irritating effect of an external E. M. F. on the eye. 

It then occurred to me that if the visual circuit is an electric 
circuit, then it is not at all necessary to apply an external E. M. F., that 
the strain effect in particular portions of the retina on which thei 
was formed could be demonstrated by the current effect which might 

ersist, since the recovery of sensitive substances is not instantaneous ; 
In that case all one need do is to shut one’s eye immediately after 
exposure to light to perceive the after-effect ; closure of the eye 
makes it certain that the observed effect is due to the light stimulus 
immediately preceding, and not to other disturbing causes In 
adopting this method, it did not strike me at the time that I was 
straying into obscure region of after-images. This has been of 
advantage to me, for not knowing exactly what to expect and free 
from any preconceived bias, I was better able to observe the various 
af’ er- effects and notice several phenomena which are perhaps novel. 
I will in each of the following sections first describe experiments 
with the artificial retina under (a); the corresponding experiments 
with the eye will then be described under the section (b). 

It is to be borne in mind that the visual sensation in the dark is 
not, as previously mentioned, one of intense darkness ; there is even 
then a very feeble sensation of light, known as the intrinsic light of 
the retina ; this shows the existence of a natural feeble current in 
the visual circuit. Suppose, now, the visual current is by any 
means increased there would then be produced a corresponding 
increase in the sensation of light; similarly, if the retinal current 
corresponding to the intrinsic light is in any way diminished, there 
would be produced a sensation of darkness more intense than the 
mere passive sensation of darkness in the absence of light. 


Errect or RADIATION OF SHORT DORATION. 

I give two curves (a) and (3) for the magnetic oxide receiver ; in 
(«) the electric radiation was near the receiver, and a single flash of 
intense radiation was allowed to act. In (8) the intensity of the 
incident flash of radiation was reduced by removing the radiator 
further away. It will be seen— 

(1) That there is a verv short Jatent period ; 


E 


г 


(2) That even after the radiation is cut off the curve continues to 
rise, the marimum effect being produced some time after the cessation of 
radiation. ‚ 

(6) Maximum after-effect.—Now for visual analogue We ma 
take a tube at the end of which is fixed a glass disc coated with 
lampblack, on which, by scratching with a pin, some words are 
written in transparent characters; the other end of the tube is 
applied to the eye. Turn the blackened disc towards a strong 
source of light, with an interposed cardboard. By a quick move- 
ment of the latter a short exposure is given ; the eye which saw the 
transparent letters for a moment is immediately closed. It will now 
be found that there is at first hardly any well-defined visual sensa- 
tion ; the maximum effect being produced some time after, it will be 
noticed that the after sensation f the luminous characters gradually 
attains a maximum intensity and then fades away. 

b!) Positive after-image.—If the closed eye be turned towards a 
well-lighted landscape and the eyelids suddenly opened and closed, 
the positive after image will be distinctly seen. It would be advis- 
able to bear in mind the different nature of the stimuli that cause 
the positive and the negative after im In the case described 
above, the stimulus is of short duration, the light being cut off before 
the maximum effect is attained ; in such a case the after-effect is posi- 
tive, there being no reversal or interval of darkness between the direct 
image and the after image, one being merely the continuation of the other. 
It will be shown that in the other type of after image there is an 
intervening reversal. 

(3) From an inspection of the two curves it will be noticed that 
the maximum effect is attained much more quickly and the ascend- 
ing curve is steeper, and the decline from the maximum is earlier 
and more d gd ps least in the first part) with intense radiation than 
with feeble iation. Hence it follows that with intermittent 
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Fia. 10. —Effecta due to (а) to Strong Radiation (b) to Feeble Radiation, 


radiation, at a certain rate of оү the curve of action for 
feeble radiation may be continuous, whereas for the same rate the 
curve for strong radiation will be jagged ; in other words, a “ flicker " 
will be produced in the latter case. 

(b) Visual flicker due to Intermittence,—Now the visual flicker due 
to intermittence is precisely similar, Iu the phenomenon of vision 
“ the interval between successive stimuli at which fusion takes place 
ani flicker disappears verie: according to the intensity of the light, 
being shorter with the stronger liyht. When a brighter illumination 
is used the rapidity (of intermittence) must be increased before the 
flickering disappears; this is owing to the decline of the ite sd 
sensation beginning earlier and bsing more rapid than that of the 
sensition.”* 


Errect Or CONTINUED ACTION Or MODERATELY STRONG RADIATION. 


I have previously described the summation effect of rapid 
succession of radiation stimuli on inorganic seusitive substances. 


Fio. 11.—Tetanic Effect in Fe3O, Receiver produced by Continuous 
Radiation. 


It was shown that under such circumstances the individual effects 
are fused together, and there is produced a “tetanic” effect which 
gives rise at first to a continuously ascending curve. It was also 
shown that the elasticity increases with the increasing strain, and 
that in the neighbourhood of maximum strain the curve tends to 
become horizontal ; that there is a fluctuation in this portion of the 
curve ; and, lastly, on the cessation of stimulus the fall curve is very 
steep, specially in the firat part of the fall. Nowa continuous light 
pho ce eel e e ee 


* Foster “ Text-book of Physiology,” р. 1,527. 
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is in reality a rapid succession of radiation impulses, and we may 
therefore expect an effect of a tetanic nature to be produced by it. 

I now pass on to the corresponding visual phenomena. 

(b) (1). In the curve given above, the first part is ascending ; when 
the maximum is reached there 1s a fluctuation. With the eye, the first 
part corresponds to an increasing sensation of light. At the 
maximum stage the curve is horizontal. This explains why it is 
easier to distinguish a slight difference between two feeble lights 
than the same difference between two bright lights. After the 
maximum stage, the fluctuation would correspond to a visual flicker. 
This flicker is to be distinguished from that due to intermittence. I 
have been able to detect this curious flicker effect by a special 
method to be presently described. 


AFTER-OSCILLATION AND VISUAL RECURRENCE. 


As the strained substance is set free on the stoppage of radiation 
from the distorting force, it rebounds towards the normal state, and 
in so doing may, under certain circumstances, overehoot the position 
of equilibrium and an oscillation may thus be produced. ith the 
magnetic oxide of iron the rebound towards recovery sometimes 
carries the curve below the original conductivity, but there is little 
further oscillation. In living substances, however, the after - vibration 
is more pronounced, and in the retinal substance the after - oscillation 
is very persistent. It is to be remembered that the number of 
oscillations which can be detected depends not only on the intensity 
and duration of the stimulus, but also on the sensitiveness of the 
detector ; allusion has already been made of the extraordinary 
sensitiveness of the brain as a current detector. 

It is evident how these oscillations cause current impulses in the 
visual circuit which are alternately weaker and stronger than the 
normal retinal current (which corresponds to the intrinsic light of 
the retina) ; a diminished current would produce a sensation of 
darkness, and an increase of current would mean an increased sensa- 
tion of light. The after-oscillation would thus give rise to recurrent 
series of negative and positive images. 

If we look for a long time at a bright object (preferably with one 
eye) and then close the eye, there is an immediate dark eensation due 
to the rebound. This is unlike the effect with short exposure, where 
the immediate after-effect is positive. With long exposure, owing to 
the steep fall of the curve, the immediate after-sensation ів, as has 
been said, one of darkness; the subsequent oscillations then give 
rise to а recurring series of images.“ А more detailed account of 
this phenomena will be given uuder “Binocular Alternation of 
Vision.” 

I will now ре with certain phenomena connected with after- 
oscillation. In my fuller Paper will be found accounts of other 
interesting effects produced on the artificial retina, which throw 
much light on several obscure visual phenomena, such as the 
chromatic after-effects, the reversal effect due to radiation below the 
critical intensity, the recurrent reversal effects and irradiation, 


BINOCULAR ALTERNATION OF VISION. 


In the curve for the artificial retina there was seen a fluctuation 
after the maximum stage was reached. It is, however, difficult to 
detect the corresponding visual fluctuation owing to a very remark- 
able pecularity of binocular vision. When we continue to look at an 
object with both the eyes there is produced a fluctuation in each eye. 
The fluctuations are, however, not coincident in the two eyes, there 
being a difference of half a period between the two. It thus happens 
that one eye, as it were, gradually falls asleep, while the other wakes 
up to the maximum consciousness ; the second eye then gradually 
ceases to see, while the sensitiveness of the first gradually waxes toa 
maximum. The visual effect in an individual eye undergoes 
fluctuation from moment to moment and in such a way that the sensa- 
tion in the one eye is complementary to that in the other, the sum 
of the two sensations remaining approximately constant. In this way 
the two eyes take up the work of seeing and taking rest alternately. 
This relative retardation of half a period in the effects produced in 
the two retinas is extremely curious. It is evident that this alternate 
division of labour in binocular vision is of much advantage to the 
animal economy. Ordinarily, the effect described above is not 
noticed, owing to the summation of the two partial effects in the 
brain, and also to the exposure of fresh portions of the retina by the 
constant movement of the eye. But the phenomenon is clearly 
brought out by the experiment to be presently described,in which it 
was necessary to pay particular attention to the following points :— 

l. That a definite portion of the retina should.be exposed to 
1 55 and this was to be secured by preventing any movement of 
the eye. 

2. That the impression produced on the two eyes should be kept 
distinct, eo that the effects produced could be subsequently compared. 

3. It was also necessary that the two eyes should be kept ina 


* For two other methods of observing recurrent phenomenon of vision see 
Charpentier (Phil. Mag., 1891, p. 597) and Bidwell (Proc. Roy. Soc., June, 
1894). Mr. Bidwell describes a beautiful method where the “ghost” 
follows the trail of the primary light stimulus. 


state of relative ignorance, so that there could be no question of 
predisposition or judgment. | 

For carrying out the above conditions, I took а stereoscope, and 
provided the ocular ends with two soft pads, with small circular 
apertures through the centre for looking through. The eyelids 
rested lightly on the pads; any unconscious movement of the eye 
was thus partially prevented. It is indeed very difficult to keep the 
eye from unconscious movement, but the friction thereby produced 
against the pads at once gives timely warning of the tendency, 
which may then be easily checked. The partition inside extends 
right up to the design which is to be looked at. "The design consists 
of two slanting cuts in a blackened cardboard at a suitable distance 
from each other, the one cut, R, slants to the right, and the other, L, to 
the left. When the design is looked at through the steroscope the 
right eye will see, say, R and the left L ; the two images will appear 
superimposed, and we then see an inclined cross. The object of 
making the cross inclined is to distinguish the after-image of this 
particular form, from the visual memory of the erect cross. 

When both the eyes are open, what the eyes see is the complete 
cross, it being impossible for the individual eye, say the right, to find 
out whether it is the image of the right or the left arm of the cross 
that is formed in it. At the end of the experiment one eye may be 
closed and the component of the cross thus localised. 

When the stereoscope is turned towards the sky, and the cross 
looked at steadily for some time, owing to the alternation referred to 
above, it will be found that while one arm of the cross begins to be 
dim, the other becomes bright and vice versa. "This alternation 
could not be due to any “rivalry” or struggle between the two eyes, 
for there is nothing particular to struggle about, nor can this be due 
to any difficulty of accommodation at the same time for two different 
colours, for the two slits are illuminated by the same light of 
the sky. | 


» 


Fic. 12.—Sterescope Design. 


The alternate fluctuations become far more prominent when the 
eyes are closed; the pure oscillatory after-effects of the strained 
sensitive molecules, unaffected by the disturbing effect of further 
light stimulus, are then obtained in the most vivid manner. To 
observe merely the oscillation, one eye may be used for observa- 
tion ; after exposure and subsequent closing of the eye, it will be 
found that the slanting arm of light appears and then disappears. 
To observe alternation, both eyes look at the pattern in the 
cardboard in the manner described above. After an exposure 
of 10 seconds or more, the eyes are closed. It is to be noted 
that the two retinas are subjected to the same length of 
exposure, and the length of nerves that convey the visual impulse 
are the same in the two eyes. The first effect after closure of the 
eye is one of darkness due to the rebound. Then one luminous arm 
of the cross projects aslant the dark field. As every portion of the 
retina is not equally sensitive, the after-image is not instantaneously 
formed in the field, but appears to jut out from one end to the other. 
This arm now slowly disappears, and then the second arm of the 
cross (produced in the other eye) shoots aslant the field. This alter- 
nation proceeds for a long time, and produces the curious effect of 
two luminous blades crossing and re-crossing each other. Owing to 
the relative retardation of after-effect due to different coloured 
lights, the two crossing blades successively exhibit a gorgeous display 
of chromatic effects. 

There are several very interesting investigations rendered possible 
by the method of binocular alternation ; of these I mention a few, 
the detailed accounts being postponed for a future occasion. It has 
been shown that under normal condition the two retinas have a 
relative natural retardation of half a period. Now if one retina be 
kept under standard condition, and the other subjected to a different 
condition of temperature, pressure, different lengths of exposure to 
different coloured lights, &c., then the natural retardation of half a 
period will be disturbed; one oscillation being accelerated or 
retarded will gradually overtake the other or be overtaken by it. 
Hence from such “ beats,” the effect of various influences may be 
studied. md 

There are several other ways in which the alternation of vision 
may be demonstrated. One striking method is to look at two different 
sets of writing with the two eyes ; the resultant effect isa blur due to 
superposition. But on closing the eye the complex image is analysed 
into its component parts, 


a 2 


900 


THE ELECTRICIAN, OCTOBER 5, 1900. 


AN IMPORTANT ELEMENT OF RETINAL FATIGUR. 

While describing the peculiarity of the magnetic oxide receiver it 
was shown that the rise curve for feeble stimulus is very gentle, 
whereas the fall curve after strong stimulus was very steep. It is 
thus easy to see that the feeble radiation stimulus is unable to arrest 
the rapid fall which follows as an after-effect of strong radiation. 
This inference I have been able to verify with the magnetic oxide 
receiver. The above considerations explain certain type of the 
fatigue of the eye, the phenomenon being a little different from the 
other fatigue phenomenon hitherto studied. For in addition to the 
partial loss of eensitiveness due to the overstrained condition of 
the sensitive elements, there is added a rebound which gives rise to a 
negative image. When we stare for a long time at a white patch on 
a dark background and then turn the eye to a moderately lighted 
wall, we see a grey or dark patch corresponding to the original 
white patch. 

Theory of Exhaustion.—It is usually supposed that the portion 
of the retina affected by light is “tired,” and a negative image is 
formed owing to exhaustion. If we try to find the meaning of the 
figurative terms used above, we may, from analogy of muscles, 
suppose the exhaustion to be due either to the presence of *' fatigue 
stuffs” or to the breaking down of the sensitive elements, or to both. 
The above explanation leads to the conclusion that the fatigue 
and the consequent negative image should gradually and finally 
disappear and the retina thus restored to the normal condition. 

Тоту of Strain.—But if the fatigue is due to the strained con- 
dition of the retinal substance, then we may expect an oscillation as 
an after-effect : a rebound towards the negative stage, to be followed 
by a крш Dack to the positive stage, and these to alternate for 
some time, e negative image should not, on the above sup- 
роо; finally vanish on the first disappearance, but ought to 

i appear and re-appear in succession. 

e have thus a crucial test for the two theories, and the test 
consists in finding out whether the disappearance of the negative 
image is non-recurrent or recurrent. If we look for a time with one 
eye at the slanting arm of the cross in the stereoscope, as described in 

e previous section, and then turn the eye to a dimly lighted wall, 
it will be found that the dark negative arm of the cross ually 
disappears ; but this is not all, the negative image after a while again 
appears (with an intervening positive i ) and then disappears, and 
this recurrence continues for a considerable length of time. From 
this 5 it is seen that the theory of strain alone explains the 
observed effects in a simple and satisfactory manner. 

There are other interesting experiments by which the binocular 
alternation may be exhibited ; of these I will here mention one If 
the cross be looked at for a long time through the stereoscope with 
both the eyes, and we now turn one eye, say the left, to the wall, 
keeping the other eye closed, there will be seen, as mentioned before, 
the negative and the positive images of one arm of the cross in suc- 
cession. When the intensity of the negative image with the left eve 
is а maximum, if we suddenly o the right eye (and close the left 
eye) the poeitive after-image will be seen ; but if the right eye is 
opened when the positive image with the left is à maximum, then 
the image seen by the right eye will be negative. 


ON CERTAIN PHENOMENA ANALOGOUS TO MEMORY. 


The gap which at present exists between the physiological and the 
beginning of psychological processes is very wide. Some transitional 
phenomena may perhaps be found to bridge over the discontinuity. 
Certain effects will now be described which appear to be very 
в tive. І need only add that the deductions drawn are mere 
inferences, and as such are to be regarded with caution. 

In the experiment with the stereoscope ani the design of the 
cross, the after-imayes of the cross are at first very distinct—ao dis- 
tinct that any unevenness at the edges of the slanting cuts in the 
cardboard can be distinctly made out. There can thus be no doubt 
of the “objective” nature of the impression made on the retina, 
which consists in the strain produced 1n the sensitive particles The 
objective nature of the strain is further seen after the stoppage of the 
light stimulus ; a twisted wire suddenly released givesriseto oscillation, 
and the suddenly-released strained particles in the retina give rise 
to a similar oscillation, as is demonstrated by the phenomenon of 
recurrent vision. "This recurrence may therefore be taken as a proof 
of the physical stram produced on the retinal substance b light. 
The after-image of the cross is, as has been said before, very distinct 
at the beginning, and becomes fainter at each repetition ; a time 
comes when it is difficult to tell whether the image seen is the 
objective after-effect due to atrain or merely an eflect of “ memory.” 
In fact, there is no line of demarcation Letween the two, one 
simply merges into the other. That this “memory” image is 
due to objective strain, is mide evident by its recurrence. 
How long does the objective impression on the visual centres 
last! The answer to this could only be given if we knew 
the limit of sensitiveness of the brain. We know that under 
favourable circumstances it can detect impulses which are 
extremely feeble, I have many instances where the persistent 
nature of these after-oscillations appeared long after, as spontaneous 
memory revivals, Thue a friend repeated the experiments with the 


stereoscope and the design of the cross; he watched the recurring 
after-images for a long time till they failed to be seen, owing 
to “certain feeling of irritation in the brain.” This was in the 
afternoon, and my friend spent the evening in other occupation, 
having in the meanwhile completely forgotten all about the experi- 
ment. But at night, preparing to go to sleep, he noticed all of a 
sudden the recurrent image of the cross. Putting out the light and 
closing the eye made mattera worse ; the image instead of being shut 
out became all the more vivid. This went on for a very long time, 
In the case mentioned above, 't is noticeable that the image, owing 
to other distractions, remained \ :perceived, and became only visible 
as soon as they were removed. In another case the recurrence was 
observed in a dream, about three weeks after the original impression 
was made. 

In the cases just describel, owing to the definite and somewhat 
unu?ual nature of the im ige, it is not difficult to connect the “memory 
image” with the objective impression previcusly made. Bat in other 
cases of spontaneous revival the connection is not so evident. Not 
only single and simple sensations, but also complex group of 
sensations may be excited by other means than that of light falling 
on the retina, and we may thus experience varied and intricate per- 
ceptions which have no objective reality at all. Some- 
time the sensations and perceptions thus occurring, specially those 
which are met with on closing the eyes at night, may be recognised as 
revivals more or less altered of sensations experi during the day; 
something sets going again the series of cerebral events which were 
ope by actual rays of light.”* I have explained by what 
mechanism the recurrent phenomenon may have been set a-going. 

In the experiment described at the beginning, it was shown that 
the after-effect phenomenon of retinal impression merges into the 
phenomenon of memory. Are the two identical, at least in many 
cases! One peculiarity of retinal impression is its recurrence, Now 
it is interesting to observe that the phenomenon of memory is also 
recurrent. ''Certain sensation for which there are no corresponding 
processes outside the body are generally grouped for convenience 
under the term (memo If the eyes be closed and a picture be 
called to memory, it will be found that the picture can not be held 
in memory, but will repeatedly disappear and appear.“ . 


CONCLUSION. 


I have shown how the theory of molecular strain explains in a 
satisfactory manner the varied phenomena connected with the mole- 
cular receivers. The effects are seen to be perfectly regular and not 
capricious, as is generally supposed. The method of conductivity 
variation affords a new and powerful means for the study of mauy 
molecular phenomena at present beyond the means of investigation. 
The extension of the hypothesis of molecular strain will, I am con- 
vinced, afford satisfactory explanations of many obscure physical 
problema, and will bring together, under a simple generalisation, 
phenomena which at present are regarded as entirely disconnected. 
In support of the above I hive obtained very interesting results 
which P hope to publish at an early date. | 

Passing from the physics of inorganic substances to that of living 
tissuea, we enter into a field of phenomena where an antecedent 
event is followed by a chain of reactions of the most complex kind. 
The strain produced by an external stimulus in a portion of tissue 
may, for example, give rise to variation of electric potential ; this 
leads to zolle chema action and the chemical combination product 
may in its turn act as a poison. The final result may thus be a very 
complicated one. But at the root, and as primary cause and effect, 
we find the stimulus or stress and the corresponding strain. From 
such a consideration a series of diverse phenomena obtain the most 
simple explanation. It has been shown how the stress and strain 
phenomena in living tissues appear to be but repetitions of similar 
phenomena in inorganic substances Are the resemblances merely 
chance coincidences ! They are too numerous and too consistent to 
be due to mere chance; they rather point to some fundamental 
similarities. | 

Matter when overatrained by stimulus recovera slowly. This 
overstrain produces the same fatigue in inorganic matter as in the 
living tissues of our own body. Vibration removes the fatigue 
in both. 

Injection of certain foreign substances may either by increasing 
the viscosity or diminishing the elasticity cause partial or entire loss 
of recovery and subsequent response ; this effect is seen to be pro- 
duced in both living and non-living forms of matter. Injection of 
other substances mav give rise to the opposite effect of an increase 
of excitability. | 

On the cessation of stress the substance may rebound ; this gives 
rise to a fluctuating current iu the retina, attended by the pheno- 
mena of recurrent vision ; the persistent oscillatory after-effects due 
to previous strain may give rise to the beginning of the psychical 
process of memory. NN 

In the phenomena described above, there is little breach of con- 
tinuity. It is difficult to draw a line and say “here the physical 
C111 y MU IM 


* Foster, “ Text-book of Physiology," p. 1,387. 
+ E. W. Scripture, “The New Psychology,” p. 101. 


THE ELECTRICIAN, OCTOBER 5, 1900. 


901 


process ends and physiological process begins” or “that is a phe- 
nomenon of inorganic matter and this is a vital phenomenon 
peculiar to living organisms” or “ these are the lines of demarcation 
that separate the physical, the physiological and tbe beginning 
psychical processes.” Such arbitrary lines can hardly be drawn. 

We may explain each of the above class of phenomena by making 
numerous aud independent assumptions ; or finding some property 
of matter common and persistent in.the living and non-living 
substances, attempt from this common underlying property to 
explain the many phenomena which at first appear so different. 
And for this it may be said that the tendency of science has always 
been to attempt finding, wherever facts justify it, an underlying 
unity in apparent diversity. 


THE ACCURATE MEASUREMENT OF ALTERNATING 
AND MULTIPHASE CURRENTS.* 


BY G. L. ADDENBROOKE. 


For many years past I have given much attention to this subject, 
and I have now the honour to lay the results of my experience and 
work before the International Congress. One main point which 
struck me several years ago was the desirability of looking at 
the question as a whole. In measuring alternating currents 
it is necessary to take into account the fact that if there is 
inductance or capacity in the circuit, as is usually the case, the 
current which flows is influenced by three factors: (1) The resist- 
ance of the circuit and the work done within it ; (2) the inductance 
of the circuit; (3) the capacity of the cirenit. The inductance and 
capacity effects being exactly opposite in phase, counterbalance each 
other as far as they can, the larger factor predominating, the phase 
of which will be either 90deg. behind or in advance of the phase of 
the energy current, according as the self-induction or capacity of the 
circuit predominates. This current, when further combined with 
the energy current, produces a resultant current which is that 
actually flowing in the circuit, and which I prefer to call the ** total " 
current rather than the *apparent? current and which, it is clear, 
will not be in phase with either of its componenta. 

_In carrying out measurements in practice, the wattmeter prin- 
ciple has come to be almost universally used in practice. Assuming 
that this principle is the one employed, there are three measurements 
which must be made to obtain the fundamental factors of an alter- 
nating current. When these factors are known other characteristics 
of the current can be deduced. A measurement must be made of: 
(1) The impressed volts ; (2) The apparent amperes, or as I prefer 
to call them, the “total” amperes; (3) the effective amperes or 
wattts. (Ifthe effective watts are measured, knowing the impressed 
volts we can directly deduce the effective amperes.) 

Having these quantities, we can directly deduce in addition the 
power factor, the angle of lag, and the magnetising or capacity 
current or their resultant, if both are present. Also, if we know the 
periodicity, the coefficient of self. induction of the circuit and other 
characteristics may also be obtained without further observations. 
Finally, if both inductance and capacity are present, by measuring 
the capacity we can with the above data find the inductance. 

To adapt the electrometer for use as a wattmeter I insert a seris 
non-inductive resistance in the circuit to be measured, across which the 
quadrants are connected, while the needle is connected to the other 
side of the circuit so that the potential difference of the circuit is 
established between the needle and the quadrants. By arranging the 
instrument in this way and calibrating it properly, it is pos:ible, 
under the right conditions, to make the electrometer a direct-reading 
wattmeter. Having the above-mentioned resistance necessarily in 
the circuit, it was clear that if it were possible to make an electro- 
static voltmeter sufficiently sensitive to measure the drop of volts 
across this non-inductive resistance such an instrument so coupled 
would become a very handy form of ammeter. I have been able to 
attain such sensitiveness in the instrument employed as an ammeter 
that it is possible to get good readings with a drop of from 1 volt to 
2 volts across the non-inductive resistance inserted in the circuit. 
As a matter of fact, I am arranging my instruments in practice now 
so that the non-inductive resistance inserted in the circuit shall cause 
a fall of potential of about 14 volts as an average, which answers 
very well for the wattmeter also; this is a handy drop because it 
approximates to the E.M.F. of a Clark cell which is used for stan- 
dardising the instruments, and consequently the readings come near 
the portion of the scale for which the instruments have been stan- 
dardised. To attain this object, namely, to always obtain a good 
deflection on the instrument, a set of non-inductive resistances formed 
of strips of maganin are used. These strips in practice are about 
а metre long, and a handy way to arrange them is by beginning 


* Abstract of a Paper read at the International Electricity Congress at 
Paris. 


with a wire or strip to carry, say, one ampere, to make the next 
strip carry about two amperes, and the third four amperes, so that 
about ten strips will usually cover the full range of currents 
which are likely to be required in practice. For special 
purposes, of course, higher or lower resistances can be made, 
and since the instruments take infinitesimal currents, the same 
set of instruments will measure currents varying from, say, 19 59th 
of an ampere to 1,000 amperes or more, with equal percentage of 
accuracy in each direction it required; consequently the instrumenta 
are practically universal in this respect. By arranging these resist- 
ances so that they can be placed in parallel, the same deflection 
approximately on the instrumenta may, if desired, always be worked to. 

As regards the measurement of currents of high voltages, there 
are two ways of proceeding. The instruments themselves can be 
made so that they can be directly connected to the high voltage 
circuit, but I usually prefer to employ instruments standardised for 
working direct on circuits of from 100 volts to 200 volts as a standard; 
and for higher voltages, to connect a high non-inductive resistance 
across the circuit, making the instrument connections across some 
known fraction of this over which there is a fall of 100 volts or 
200 volts. 

It now remains to describe this method and the design of the 
apparatus and instruments, and to show how they are used and 
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applied to the purpose in view. Fig. 1 is a diagram showing the 
method of connecting the instruments in practice to a circuit on 
which measurements are to be made, and the figure also shows 
diagrammatically the method of standardising the instruments and 
the switching arrangements by which the different connections are 
made, this is done by merely turning certain handles after the 
instruments are once eet up. 
In the diagram, A indicates the alternating-current generating 
machine having a main circuit A,, wherein is placed a non-inductive 
resistance ab as mentioned above. From the point a a connection is 
shown to an omnibus bar or common terminal bar B to which most 
of the circuits hereinafter mentioned are joined. These are best 
arranged in the following order: C is a standard Clark cell, D is a 
battery of sufficient power to give rather more than the maximum 
voltage required for standardising the in-truments. I find a batter 
of small accumulators very convenient for this purpose, but if suc 
a battery is not accessible the instruments can be standardised by 
making use of an electric lighting circuit instead, provided that 
readings are taken at similar pressures, which can be observed by 
connecting the electric light circuit to the voltmeter while readings 
on the wattmeter are being taken. X is a variable resistance in series 
with the battery. Е is a box of resistance coils so arranged that а 
resistance of 100,000 ohms is always maintained between the 
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terminals, but by means of movable switches a third connection can 
be made to the resistance at any point desired. The outside 
terminals of this, which I call the “ratio” resistance, are connected 
to the common bar and to the resistance X, so that the ratio resistancc 
forms & shunt across the battery and the resistance X. Let us 
suppose that the E.M.F. of the battery is 105 volts. By alteringthe 
resistance X suitably we can so arrange matters that there is exactly 
100 volts pressure between the outeide terminals of the ratio resist- 
ance E, under which circumstances we can, by setting the switches of 
the ratio resistance to the proper points, obtain any voltage we like 
accurately between 0 and 100 volts. F is a short-circuit connection 
between the bar B and a terminal s in each of the switches 
indicated below whereby any of the instruments may be short- 
circuited and their zeros adjusted. The electrostatic voltmeter, 
ammeter, and wattmeter are also connected to this bar. The volt- 


—+ 


юа 
ШШЩ ШШЩ 
hi - E 
— —— S : X 
eed itta 
BELLI Neben 
үз reer Ash 
24 А \ 
EE 17-23 \ 
Л -———e." o 
—— —— . 
ои — 
Cede — 
D Ж ЫЕ 
un = . 3 
s - — 
"Vill . sa — 
+ Ll 
EN m E Ur: 
i J =e? ULL 
mmm е 
— ТТТ 
П 
инини! — 
E Neo 


for connecting the needle h, with the standard cell C. The terminals 
e and s correspond to the similar terminals of the voltmeter switch, 
and the remaining terminal, bi, connects the ammeter to the main 
circuit Al, at the b end of the measured non-inductive resistance ab. 
The wattmeter has a double set of switch terminals, one set, 
e, d, s, k, being exactly the same and with the same circuit connec. 
tions as for the voltmeter, and the other set, e, c, s, bi, being similar to 
those of the ammeter switch. 

In changing the instrumenta from one set of connections over to 
the otber, it is very desirable to have a means of separately short 
circuiting each of the instruments through a high-resistance of about 
20,000 ohms while the operation is performed, otherwise the quad- 
rants must be left unconnected for a period of time, which some- 
times leads to violent deflections of the needles when connected to 
alternating currents and from charges on the ebonite or other 
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meter switch has four terminals, e, d, s, and k, the terminal s 
short circuiting the instrument as above stated. With the switch in 
contact with the terminal d, the instrument is connected to the 
battery D ; and, similarly, when in contact with the terminal e, the 
switch puts the instrument in connection with the ratio resistance E, 
so that a desired part or ratio of the whole resistance can be measured 
off and any required voltage within the limit of the battery put upon 
the needle g of the voltmeter G, its quadrant plates s, being 
connected to the bar B. By this means the voltmeter can be 
calibrated throughout the N01 length of its scale. The terminal & 
serves to place the needle g in connection with the circuit K, on 
which measurements are to be made. 

The amnı t:r switch s, is provided with four similar terminals, 
indicated by the reference letters ¢,c,s, and bi. The terminal с is 


adjacent surfaces otherwise difficult to avoid. This is provided 
for by the intermediate contacts jj... in each of the switches, 
as shown in the figure, which are connected to bobbins containiug 
à resistance of about 90,000 ohms, one for each set of switch 
contacts. 

We now come to the instrumenta themselves, They are electro- 
static, and are all built on the same general lines, which can best ba 
seen by referring to Fig. 2, which represents the wattmeter. It may 
be noted that this one instrument will perform also the functions of 
a voltmeter and of an ammeter or low-reading voltmeter by simply 
altering the suspension of the needle and appropriately adjusting the 
quadrants, The instrument as shown is provided with a very hig 
insulation, so that it can be used for measuring high га, 
capacities, &c., but such insulation is not specially necessary whe 
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the instrument із to be used for measuring currents only, or as a 
low-pressure voltmeter. 

The suspension consists usually of a flat phosphor bronze strip of 
the kind which was brought into use by Meser. Ayrton and Perry 
and which is so largely used in connection with the d'Arsonval 
galvanometer. This, of course, forms an excellent connection to the 
needle, so that there is no necessity to use sulphuric acid. Further, 
by using a specially light needle, I find that I can get sufficient 
decrement without any other form of damping, and consequent] 
the needle may hang perfectly free in air, and there is nothing whic. 
can interfere with its proper movement in any way. It will be 
noticed that the quadrants are not made in the form of a box, as is 
usually the case, but consist of two sets of flat plates, the one set of 
which, usually the upper, is adjustable aud can even be taken off 
altogether if required. This simple improvement, while it does not 
interfere with the action of the instrument in any way, great] 
increases its range, adjustability and portability ; in fact, it is muc 
like adding an universal shunt to a galvanometer. The needle, it 
will be noticed, can be moved up and down by means of a rack 
motion, and can thus be set in the centre of the quadrants whatever 
the action of the upper and lower plates. For high voltages the 
upper plates can be removed altogether, and the needle removed 
some distance from the lower set of quadrants. On the other hand, 
the needle may be brought down close to the bottom set of quadrants 
and the top set brought down until the space between is not more 
than a millimetre. Under these conditions a deflection of 50mm. to 
100mm., with the scale at à distance of 2 metres can be obtained 
with the most sensitive strip with a pressure of 1 volt only when the 
instrument is connected up idiostatically or as a simple voltmeter, 
and it is in this sensitive form that the instrument can be used as an 
ammeter by coupling it across a resistance in which from 1 volt to 
2 volts is lost, as mentioned above. If we take this ammeter as our 
basis instrument, then the wattmeter to go with it must have a 
thicker suspension and be used with the quadrants further apart ; in 
fact, it should be about ;4,th of the sensitiveness of the ammeter. 
Then, again, the voltmeter requires to be much less sensitive 
still, this reduction in sensitiveness being obtained by the use of only 
one set of quadrants and a much thicker and shorter strip, and in the 
latter case, owing to the strength of the torque, it is best to reduce 
the period by damping with oil. In each of the instruments, by 
taking off one or more of the top quadrants and unscrewing the 
centring screws of the head, the head can be lifted off, carrying with 
it the needle, which can thus easily be changed. For carriage it is 
merely necessary to let down the needle on the bottom quadrants and 
let down the top quadrants on the needle, which firmly clamp it, so 
that the instrument can be shaken or turned upside down without 
any camag, resulting. Owing to the fact that the needles are flat 
and very light they are exceedingly little affected by vibration, so 
that the instruments can be used on upper floors and near moving 
machinery. In use it is well to put in the circuit of each needle a 
250-volt lamp of 5 c.p. 1 find this better than any form of fuse, as 
the current which can tben pass through the instrument is too 
small to hurt the strip or needle, and at the same time instant warn- 
ing is given by the lighting of the lamp if by any chance the needle 
should get attracted to the quadrants. The instruments are reflecting, 
and I usually arrange the scales at a distance of about 2 metres froin 
the instruments. 


With the help of the standardising arrangements, approximate 
deflections are taken on them for the scale readings they are intended 
to give with given voltages on the needles and quadrants. The 
requisite sensitiveness is then obtained approximately by varying 
the distance between the upper and lower quadrants in two of the 
instruments, and the distance of the needle from the quadrants in 
the voltmeter till very nearly the deflections required are obtained. 
The scales themselves are on sliding supports, and the final adjust- 
ment is made by sliding the scales nearer to or further from the 
instruments until the given voltages produce deflections of the right 
length on the scales. In this way the instruments can be made to 
kad watts, volts, and amperes directly. 


To standardise the wattmeter the needle switch is turned to the 
battery connection d, and the quadrant switch to the Clark cell con- 
nection c, the ratio resistance being set to 1,140 (supposing the resistance 
1з 100,000 ohms as a total and that the voltage across the ends of it is 
100 volts). The quadrant switch is then turned so that the quadrants 
are connected to the positive end of this ratio instead of to the 
positive of the Clark cell, and the resistance X is adjusted so that 
whether the electrometer is connected to the Clark cell or to the 
point of ratio resistance the deflection is the same. It is obvious 
that under these circumstances the voltage across the outside 
terminals of the ratio resistance must be 100 volts. Consequently 
we know the voltage on the needle and the voltage on the quadrants 
which are the factors requisite for obtaining the constant of the electro- 
meter. If the scale is graduated in millimetres it is now convenient 
to adjust the instrament and the distance of the scale, so that the 
reading is 144 millimetres. If this is done, then if the quadrants are 
connected across a resistance, the value of which is known in ohms 
or fractions of an ohm inserted in a circuit, and the needle is con- 


nected to the other side of the circuit, presuming the voltage does 
not fall very much below 100 volts then the instrument will read 
directly in watts when multiplied by the reciprocal of the resistance, 
or if the resistances are numbered b. their conductivities instead of 
by their resistances, then we have simply to multiply the reading 
by the conductivity, so that the instrument becomes a direct-reading 
wattmeter of almost universal range. Having now got 100 volts 
exactly across the battery by altering the value of the ratio in the 
resistance, the calibration of the electrometer throughout its whole 
scale can be made by simply turning the resistance switches to the 
appropriate points. If this is done it will be found that the scale is 
proportionate within half per cent. over a range of about 200 milli- 
metres, and is within 1 per cent. over 300 millimetres, It will be 
observed that by calibrating under the exact conditions of use we do 
away with the necessity of applying any formula to the deflections of 
the instruments. 

To calibrate the voltmeter, all we have obviously to do is to put it 
across the whole of the ratio resistance, since the drop across this is 
100 volts exactly. The sensitiveness of the instrument should then 
be so adjusted by raising the needle or lowering it, and by moving 
the scale in or out that when the instrument is so connected it 
deflects to the point marked 100 volts on the scale. The instrument: 
can be calibrated for any lower reading tban this throughout the- 
scale by altering the ratio point by the proper amount. 


The sensitive electrostatic voltmeter which is used as an ammeter 
is now calibrated by connecting it directly by means of its proper 
switch across the poles of the Clark cell or the corresponding points 
on the ratio resistance, and this instrument also can further be 
calibrated in the same way throughout its whole scale by using the 
ratio. Owing to its delicacy and construction, however, the scale of 
this instrument is not quite so proportionate as in the case of the: 
other two, and therefore it is well to construct a scale for it by 
setting the ratio resistance at the required розв and noting the- 
corresponding deflections. This can be quickly done, and when once 
the scale is made the instrument can afterwards be adjusted to read 
to this accurately, as described for the other instrumenta. | 

The instruments are now all calibrated, and nothing remains to be 
done but to turn their switches to the circuit connection, when they 
will give direct readings on any circuit to which they may be 
connected, the reading of the voltmeter being, of course, multiplied: 
by the ratio of the high resistance across the circuit ot such is used), 
the reading of the ammeter being multiplied by the value of the 
known resistance (its conductivity) in the circuit and the wattmeter, 
reading being multiplied by both these factors. | 

If the circuit is non-inductive the ammeter and voltmeter readings, 
when multiplied together, correspond with the wattmeter realing. 
If the circuit is inductive thie, of course, will not be the case, and if 
we divide the watts as shown by the wattmeter by the volts as shown 
by the voltmeter, then we get the effective amperes flowing in the 
circuit. On the other band. the ammeter gives us the total, or as 
they are sometimes called, the “apparent” amperes flowing in the 
circuit. The ratio of these two gives us the power factor, from 
which, by merely consulting a table of sines or cosines, we find at 
once the angle of lag. If we know the periodicity of the circuit 
the co-efficient of self-induction cau be obtained without further 
observation. 

By having a revolving contact connected to a small synchronous 
motor it is obvious that by the aid of the above instruments it is also 
a to take a set of readings from which the actual curve of E.M.T. 
and current in the circuit can be plotted, with their lag or lead. | 


Where great accuracy is required in the readings it is obvious that 
all we have to do is to take a set of readings on any circuit and then 
turn over the switches one by one on to the ratio resistance, altering 
this until the deflections of the instruments on the circuit are repro- 
duced. We then can read off directly and without calculation the 
continuons E.M.F.s necessary to produce these deflections from 
which the value of the E. M.F. and the current in the circuit (the: 
resistance across which measurements were made being known) is at 
once deduced. | 

It is obyious that the instruments are equally suitable for 
measuring continuous currents over almost any range, so that the 
instruments practically form a universal set of measuring instru- 
ments whether for alternating or continuous currents. They can also 
be used for hysteresis and permeability tests, and for a number of 
other purposes to which I need not more directly allude. 

For multiphase work, when the circuits may be unequally loaded, 
two sets of resistances may be used and the instruments can be 
quickly switched from one to the other. Or twosets of instruments 
may be used. Or instruments, particularly as wattmeters, may be 
employed with a double set of quadrants and double needle, the top 
needle being insulated from the lower, which receives its charge 
through a jar of acid. By means of the adjustable quadrants, it is 
easy to make both needles deflect equally for equal charges, so that. 
when both are employed to read together their readings are added. 
For other purposes it is ible to use this double instrument as 
а zero instrument, and balance a known continuous against an 
alternating voltage, 
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CORRESPONDENCE. 
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CARBON FILAMENTS AND LIGHTNING FLASHES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: With reference to Mr. Andrews’ letter on the above 
subject in your last issue, and your own editorial note in that 
of the 81st ult., I think that, in view of Prof. Chunder Bose's 
recent deeply interesting and significant communications 
(significant, because his discoveries may conceivably be the 
first stone of the bridge which is eventually to span the gulf 
between the organic and the inorganic world—(Quzen забе? 
The mere thought, and what it would mean, is sufficient to 
captivate the imagination !) on the subject of the similarity of 
effect of electrical stimulus upon organic and inorganic sub- 
stances, we may perhaps accept the ingenious theory pro- 
pounded in your editorial as being the correct interpretation of 
the phenomenon noticed. But we should now learn to 
regard the coherer, and in this instance also the carbon fila- 
ments of the lamps as molecular receivers of a positive or 
negative nature as the case may be—that is to say, 
substances which exhibit either a diminution or an 
increase of electrical conductivity under the influence 
of a certain degree of electrical stimulus, though it by 
no means follows, apparently, in the light of the professor’s 
experiments, that they would always remain positive or nega- 
tive under varying degrees of stress, and this latter considera- 
tion may possibly account for the occasional dimming of the 
incandescence observed by your anonymous Wisconsin corre- 
spondent. Regarding the phenomenon from this point of view, 
its explanation seems simple enough, and the gradual diminu- 
tion, or the reverse, of the light again to. its normal brightness 
after the lightning flash presents us with a visible curve of 
recovery for carbon filaments from the state of stress pro- 
duced by electric discharges of infinitely great potential. It 
seems to me that the electric welding theory of the coherer 
should now go, and that we ought no longer to speak of 
‘ decoherence,” but of recovery from molecular stress or 
strain, be the effects of the latter condition either of a positive 
ог negative nature, ог a resultant of both.— Yours, &c. 


Oct. 1, 1900. F. ALEX. TAYLOR. 


LEGAL INTELLIGENCE. 


—— 


National Telephone Co. v. De Pass and Co. 

At the City of London Court on Tuesday the National Telephone Co. 
sought to recover £50 for the use of a private telephone wire supplied to 
defendants, Messrs. Daniel de Pass & Co., merchants, 1, Fenchurch-build- 
ings, London, from their City office to their branch establishment at Bark- 
ing. Defendants pleaded that the wire had never been efficiently fixed ; 
that when they used it they heard voices in the exchange, although the 
line was supposed to bs a private one. Plaintiffs contended that the wire 
had been fixed as well as it was possible to fix it. Great difficulties had 
to be contended with in carrying the telephone service to Barking, as for 
4 miles the wires had to stretch alongside the sewer bank, where the 
rowdier inhabitants of Barking amused themselves by throwing old 
domestic implements and other missiles at the wires. On several occasions 
whole lengths of wire had been cut off and removed. The company could 
not guarantee the telephone would always work. Defendants said they 
wanted the private wire urgently, but repudiated liability under the con- 
tract, which was for five years, as tke telephone had never worked efti- 
ciently. The jury found for defendants, and Mr. Lewis Glyn for the 
defendants said his clients had offered, before the trial, to pay plaintiffs 
£25, without costs, but the offer had been declined. 


South African War Fund.—S огу after the commencement of 
hostilities in South Africa a fund was organised by Mr. Alfred 
Colson, engineer and manager of the gas and electric lighting works 
at Leicester, to assist the wives and children of soldiers called out 
to join the colours A most satisfactory response was made, and 
altogether £322. 4s 61. was received during the 42 weeks of the 
fund's existence. The fund has now been closed with a balance of 
£101. 9s. 6d. in hand, and Mr. Colson, in a statement announcing 
the closing, congratulates the members of the staff on the hearty 
response they have made to the call for funds. 


MUNICIPAL, FOREIGN & GENERAL NOTES, 


—— — 


Battersea (London).—An amended estimate for laying electric 
light mains in eeveral chief thoroughfares has been prepared, and 
the Vestry have resolved to carry out the work at a cost of £1,850. 


Bermondsey (London).— A resident electrical engineer will be 
appointed at the next and final meeting of the present Vestry. On 
Monday the applications already received were referred to the 
Electric Lighting committee in order to permit the selected candidates 
to appear at the next sitting. 

Birkdale.—The Council have resolved to purchase the local 
tramways of the Birkdale and Southport Tramways Co. 

Blackpool.—-Parliamentary powers to construct an electric tram- 
way along Clifton-street are to ba obtained The offer of the Black- 
pool and Fleetwood Tramroad Co. to give a temporary supply of 
current for working the Corporation tramways at 2d. per unit has 
been accepted. 

Blackrock (Dublin).—The advisability of engaging in electricity 
supply is being considered by the Works committee. A proposal 
has been made to approach the Kingstown Council with a view to 
erecting joint electricity works for Blackrock aud Kingstown. 

Bolton.—At the Council meeting on Wednesday the chairman of 
the Tramways committee (Ald. Nicholson) replied to various ques 
tions as to the working of the electric tramways. He said that, 
owing to delay in the delivery of tramcars by makers, the St. Helen: 
Corporation had offered them a number of new bogie cars which 
they had built, but were not quite ready to use. Their nine months 
experience of tramway working in Bolton was that, considering the 
sharp curves, cara on the bogie principle seemed to be the best suited 
for the work. The tramway track was to be relaid at an estimated 
cost of over £100,000, and with this and other improvements he 
looked forward to greater financial and other successes for the 
undertaking. 

Brisbane (Queensland).—The committee of the Brisbane Hos- 
pital contemplate installing the electric light. At present the build- 
ing provides for 390 inmates with a probable increase in the near 
future to 500. Communications on the subject of the proposed 
works should be sent to the secretary of the Brisbane Hospital, 
Brisbane, Queensland. 

Cardiff.—The Town Council and Electric Lighting committee 
have at last, we are glad to see, attacked the question of friction 
amongst the members of the electricity staff in the right way. It 
was decided at last week's meeting that a good deal of the trouble 
with which Cardiff has been visited in connection with electric 
lighting mattera is due to what Mr. I. Thomas described as “the 
unwarrantable interference of the committea in matters of petty 
detail.” It was further decided that letters from members of the staff 
under Mr. Applebee’s control should be referred to that gentleman 
and not be dealt with in committee, It must be matter for regret 
that this course has not been adopted from the first. There is no 
doubt that Ald. Sanders hit the nail on the head in expressing his 
„ disapproval of the prnope of a subordinate official making sugge3- 
tions to the committee. These suggestions should be made to th» 
recogni:ed head of the electrical department, and that offi zial alone 
should be answerable to the committee." 

Carmarthen.—The Electric Light committee have decidel to 
retain Messrs. Medhurst and Lloyd: at a fee of 50 guineas, to report 
upon a system of public electric lighting. Iu theevent of electricit 
works being erected the usual commission of 5 per cent. із to be paid. 

Oassier's Magazine.—The O.tober issue contains articles оз 
“The Paris Exhibition," Electric Cables for H'gh-Tension 
Service,” “Transition to Electric Power," “Some Gearing for 
Electric Motors," and “ Recent American Steam Engine Practice.” 

Central London Railway and the Omnibuses.—To meet the 
depletion in the receipts from the omnibuses on the route of the 
Central Loudon Railway a reduction of fares has been made by 
the two leading omnibus companies, with the result that the receipts 
are increasing, but apparently not at the expense of the railway 
company, whose receipts also show an upward tendency. 

Chesterfield. —cMr. R. L Acland, who was recently appointed 
electrical engineer to the Corporation, has taken up his duties. 

Colne.— The Board of Trade have approved the system of elec- 
tricity supply proposed to be adopted by the Council. 

Crook (Durham).—The Council have decided t» light the Hill 
Top district electrically. Messrs. Pease Partners, from whom the 
incandescent electric lamps are to be rented, are laying down ele:- 
tricity generating plant. 

Croydon.—An agreement has been entered into with the National 
Electric Wiring Co. for wiring premises in this district on the easy 
payment system, 

Dublin.—The new tramline from Ballybough Bridge through 
Summer Hill and Great Britain-street to Capel-street and th: 
Northern Quays was opened on Monday. 
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Dudley-Cradley Electric Tramway.—On Friday Col. von 
Donop officially inspected this line as well as the reconstructed line 
from Dudley to Sedgley. Electric current for working both lines 
wil be supplied from the Corporation station. The electrical 
equipment was inspected by Mr. A. P. Trotter six weeks ago, and 
the cars have commenced running. А 

Eccles.—There is at present the equivalent of 8,044 8 c.p. lam 
connected. The Council have approved the appointment of Mr. 
H. W. Angus (late chief assistant at Bolton) as borough electrical 
engineer. 


Edinburgh —On the motion of Bailie Mackenzie, convener of the 
Electric Lighting committee, it was decided on Tuesday to place the 
FEA of the electric lighting account (£3,674. 9s. 4d.) to the credit 
of reserve. 


Blection Note.— By the narrowest of minorities Mr. F. Hastings 
Medhurst, B.Sc., M. I. E. E., was defeated in his attempt to secure for 
the Unionist party the Radical seat at West Islington, London. 
Mr. Medhurst's minority was only 19, and there is some talk of a 
scrutiny. 


Electric Traction in Italy.— The steam tramway between 
Caivano and Naples is to be converted into an electric line. 


Brdington.—At the next meeting of the Council the subject of 
applying for electric tramway powers will be discussed. 

Glasgow.—The Tramways committee have decided to promote a 
bill for power to extend the electric tramways to Clydebank, Bishop- 
Prigge, utherglen and Cambuslang, and also along Cumbernauld- 
roa 


Last week permission was granted to the Glasgow Telephone 
committee to lay underground cables. The master of works ро 
that cables were to be laid in nearly every street within the district 
bounded by the river Clyde, Hope-street, George-street, High- street, 
and Salt-market. He saw no objection to the work being proceeded 
with except that there would be an enormous interference with the 
public use of the streets for a considerable time to come. None of 
the streets could be put into a satisfactory condition for more than 
12 months from the time of the first opening. Permission has, how- 
ever, been granted on the understanding that, with the view of mini- 
mising inconvenience to the public, the telephone department carry 
out, as required by the master of works, the work in streets that may 
be for other purposes opened up, and that the pavenients of streets 
be, as far as possible, utilised instead of the roadway. 

Hospital Lighting.—The Thanet Joint Hospital Board have 
referred the question of the electric lighting of the building to their 
Electric Lighting committee. 

Leeds.—A pplication is to be made for sanction to borrow £510,500 
for electrie lighting and power extensions. At the meeting of the 
Corporation on Wednesday Ald. Wigram said the Electric Lighting 
committee had already received permission to apply for sanction to 
borrow £177,000, regarding which an inquiry had not yet been held. 
They had also to look to the future demand for electric current 
throughout the whole of Leeds. The proposed loan included 


£100,000 for generalextensions and £80,000 for extensions on the 
main road to Wortley, New Wortley, Armley and Bramley, and on 
to а ley. It M covered a scheme for crossing the river again 
and exten 


ing up with the West Hunslet district through Globe- 
street, that would require at least £80,000. It would also cover 
£140,000 for development and extension, and the provision of new 
buildings and of machinery on the site already occupied. 


Leicester.— The accounts of the electricity department for the past 
half year show that the profits, after paying interest, were £1,430, of 
which £1,068 was handed over to the sinking fund, and £362 to the 
relief of rates. 


Leith. —Application has been made to the Secretary for Scotland 
for sanction to borrow £20,000 additional for electric lighting 
extensions. The electric lighting mains are to be extended to 
Denham Green, and the electrical engineer (Mr. J. G. Scott) has been 
instructed to prepare plans and estimates of the cost of lighting the 
whole of the Trinity and Newhaven districts by arc lamps. 

Light Railways.—An inquiry was held last week into the appli- 
cation of the Hyde and Dukinfield town councils to construct an 
electric аш between Hyde and Dukinfield, and also to connect 
Stalybridge with the two boroughs. To carry out this scheme the 
Councils propor to borrow £75,000 each. The tramway would also 
serve the still wider tramway scheme which is proposed by the Hyde, 
Dukinfield, Stalybridge and Mossley Councils. or the promoters 
Mr. Sutton said it could scarcely be said they were competing with 
the Oldham, Ashton and Hyde electric tramway. The difficulty 
apprehended in reference to a bridge over the Sheffield and Midland 
Joint line at Hyde could be got over. The consulting engineer 
(Mr. A. H. Gibbings) gave evidence and said he considered the esti- 
mates and proposals reasonable. After hearing Mr. Balfour Browne, 
Q.C., for the Oldham, Ashton and Hyde Electric Tramway (Ltd.), the 
Commiseioners granted the application in practically its original form. 

Carnarvon Council will support the scheme for constructing a light 
(electric) railway from Carnarvon to Dinas Dinlle, 
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An inquiry was also held last week into the application of the. 
Wigan and District Tramways Co. to construct a light (electric) 
railway from Ashton to Pemberton, and after hearing evidence, the 
chairman of the Light Railway Commissioners (the Earl of Jersey) 
announced that the order would be granted, subject to the plans 
being revised and certain protective clauses inserted. 

Macclesfleld.— A provisional order is to be applied for by the 
Council. 

Maidstone.—Sir William Preece, who was recently appointed to 
report upon the electric lighting scheme of the Corporation, has 
visited the town, and his report is generally favourable to the 
original proposals, but he pronounces against the refuse destructor. 


Malton (Torks.).— Terms have been arranged between the Council 
and the Northern Counties Electricity Supply Co. by which the 
latter will apply for a provisional order, and erect electricity works 
in this district. 

Melbourne (Victoria).—4A conference of representatives of 11 of 
the municipalities affected by the Melbourne district electricity 
supply scheme was recently held at Melbourne to consider the appli- 
cations and agreements of the Victoria Electric Light, Heat and 
Power Distributing Corporation, which proposes to supply the whole 
of the suburban municipalities with electric current for all purposes. ' 
Mr. T. Holroyd, secretary and engineer of the promoters, gave an 
outline of the scheme. Mr. F. G. Wood said he thought the 
conference should ascertain what guarantees the municipalities 
would have that the promoters would exploit the concessions if 
granted. It was pointed out that the corporation would have to 
obtain an act of Parliament within two years, and would have within 
the two subsequent years to complete the scheme. Councillor Boyd, of 
Port Melbourne, had doubts as to the genuineness of the scheme, and 
expressed the opinion that the Councils should demand a deposit of, 
say, £50,000 as a guarantee of good faith. The prospectus was drafted 
* too much on Yankee lines," as the corporation proposed to run the 
railways, trams, factories, mangles, sewing machines and so forth. 
If they could do one-tenth of what was proposed he would be satis- 
fied, but the promoters might get the eoncessions merely to float a 
company on a large scale in England amongst people who did not 
understand local conditions, and so make a great profit, and then let 
the whole thing fall in. Mr. Holroyd explained that the promoters 
had the assurance of Major Cardew and others that the money could 
be obtained and the scheme could be carried out provided the con- 
cessions were obtained. Eventually it was decided, in view of the 
fact that the Prahran Council had convened another conference, to 
remit the whole question to the new conference. 


Montrose.—The Lighting committee have engaged Mr. W. W. 
Lackie, of Glasgow, to report upon an offer received from an electric 
lighting company to establish electricity works in the district. 

Municipal Telephony.—The аав of applying for а telephone 
licence is at present under consideration by the Cheltenham Town 
Council, and a prelimmary report has already been presented by the 
town clerk (Mr. E. T. Brydges), who has been instructed to approach 
Mr. A. R. Bennett with a view to preparing a report. 

Nelson. А п inquiry was held here last week into the application 
of the Corporation to borrow £2,500 for electric lighting. The town 
clerk (Mr. R. M. Prescott) said a provisional order was obtained in 
1883. In 1892 borrowing powers to the extent of £10,000 were 
obtained, and the present loan was needed for additional plant, 
including extensions to the storage battery. There was no opposition. 

Newcastle-under-Lyme.—The Council have decided to advertise 
for an electrical engineer to report upon the proposed electric 
lighting scheme, 

Paisley.—In response to a numerously-signed requisition, Mr. 
W. M. Murphy has consented to promote a fresh bill next session 
for powers to construct a system of tramwaya for this town and 
district. The new scheme is to be called the Paisley District Tram- 
Ways. 

Presentation.—On Saturday afternoon (Sept. 29) Mr. John 
Moore, managing editor of the Central News, was presented by 
the indoor staff with a gold watch and chain, suitably inscribed, 
Reference was made to Mr. Moore's long connection with the 
Central News Agency, and to the financial success which has resulted 
from his labours, | 

Rickmansworth.—After hearing Mr. George Offor, on behalf of 
the Electrical Power Distribution Co., who are seeking to obtain 
electric lighting powers for this district, the Council decided to 
assent to the company's application. 

St. Helens.—The borough electrical engineer (Mr. J. S. Highfield) 
is preparing plans and estimates of cost of carrying out extensions of 
the electric tramway system. 

Salford.—At Wednesday's meeting of the Council a motion was 
presented by Mr. Makin on the subject of what are called “ fair’ 
ае іп contracts. Mr. Makin moved that the Council declare 
that :— 

(a) Contractors tendering for or executing work under this Council must 
be paying the standard rate of wages to the whole of their workpeople 
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and observing the hours and conditions of labour now recoguised by the 
local organised bodies of workers, and be subject to such alterations as 
may occur in the various trades, &c. No tender to be accepted from any 
firm who prohibit their workpeople from joining organised bodies. Any 
contractor from an outside district whose tender may be accepted shall 
be required to conform to the rates and conditions of such district. 

(b) Should the Council have reasonable grounds for believing that the 
above conditions are not being complied with, the contractor shall be 
called upon to produce his books to the town clerk for inspection, showing 
the names of, wages paid to, and the hours of labour observed by all those 
employed by him. | 

(c) The contractor shall not assign or underlet the contract, or any part 
of it, or sub-contract, except with the consent of the Council, and upon 
such conditions as they may think fit; but if the tenderer at the time of 
tendering states his desire to sublet any portions of the work not usually 
done by him, the Council will agree to do so with an approved person, 
the principal contractor being responsible to the Couucil for the work 
being done under the same conditions as if done by himself. And 
should the contractor or agent give or offer any gratuity to any 
officer of the Council, the Council shall be at liberty to determine the 
contract. Compliance with this standing order shall be of the essence 
of every contract, and non.compliance therewith, after notice to the 
contractor, shall entitle the Corporation absolutely to determine the 
contract. 

The drastic nature of these clauses was recognisel, aud after some 
discussion it was decided to leave the subject over for settlement to 
a special committee to be appointed by the new Council. 


Shoreditch (London).—The Vestry have decided to renew the 
insurance of the electricity and the dust destructor works in the sum 
of £52,000 at 4s. 6d. per cent. 


Stockport.— The Electric Tramways committae have ordered 20 
additional tramcars complete, at £675 each. 


Tariff Changes.— Under the new customs tariff for British North 
Borneo railway, 1 and tramway materials and scientific appara- 
tus and material are admitted free of import duty. 


West Bromwich. —1 is proposed to supply electric current for 
pue lighting at 6d. per unit for the first hour and 24. after, and 
or power at 3d. and 14. per unit respectively. It has been decided 
to apply for sanction to borrow £10,000 for the wiring of houses, 
and also to advertise for a borough electrical engineer at a salary of 
£250 per annum, (This advertisement appears in another column). 


Wigan.—Application has been made to borrow a further £16,500 
for electric lighting extensions. 


Worcester.—The Electricity committee unanimously reported 
that it was inexpedient to extend the present generating station, but 
the proposal to purchase a site for a new generating station in 
Hylton-road at £3,750 has been postponed. 


Workhouse Lighting.—The Poole Guardians are considering the 
question of lighting the workhouse electrically, and the Bourne- 
mouth and Poole Electricity Supply Co. has been asked to submit 
terms for the supply of current. 


York.—In presenting the minutes of the Electric Lighting com- 
mittee on Monday, the chairman (Ald. Dodsworth) eaid that during 
the past six months the electricity department had made a trading 

rofit of over £200. That was very satisfactory, and pointed to even 

tter results in the future. 


Marriage.—Mr. Bertram Thomas, proprietor of the Cornbrook 
Telegraph Works, near Manchester, was married on Thursday last 
to Miss Ethel Benham, daughter of the late John Benham, of 
Clapham Park, near London. Mr. Thomas is well known in elec- 
trical engineering circles in Manchester, aud has been associated with 
electric lighting and traction work in the Midlands for many years 
past. 


EDUCATIONAL NOTIOES. 


Electro-Deposition.—At the City and Guilds Technical College, 
Leonard-street, Finsbury, London, a special courae of 10 lessons in 
ра laboratory instruction in electro-deposition will Бе given on 

ednesday eveniugs from 7 to 9, commencing Oct. 10.  Particulars 
will be found in an advertisement, and programmes, &c., may be 
obtained at the College or at the head office of the City and Guilds 
of London Institute, Gresham College, Basinghall-street, Е.С. 


Polarisation of Light.—A special course of six lectures on thia 
subject will be delivered by Prof. S. P. Thompson at the City and 
Guilds Technical College, Leonard-street, Finsbury, London, on 
Friday evenings from 8 to 9, beginning October 13. Some par- 
ticulars will be found in an advertisement, and complete pro- 
grammes can be obtained at the College or at the head office, Gresham 
College, Basinghall-street, E.C. 


Program and Calendar.— We have received a programme and 
calendar of the day and evening classes at the Municipal Technical 
Institute, West Ham, London, which, following the now general 
rule, contains some well-executed illustrations of the laboratories, 


workshops, lecture-rooms, &c., at the institute, showing every indi- 
cation that the course of technical training, under the able direction 
of Mr. A. E. Briscoe, B.Sc., Principal of the Institute, has been well 
designed. The workshops are fully furnished with up-to-date 
machines and tools, and a prominent feature is the physics and 
engineering department. -The programmes are iesued at 1d. each, or 
post free 3d. 


TRADE NOTES AND NOTICES, 


[Notices for insertion under the above heading must reach the Office nit 
later than first post Thursday уа М 6 Меш ‚ Price Lists, 
and similar matter should be sent carly in the week.] 


TENDERS INVITED. 


The Directors of the Great Western Ratlway Co. invite tenders for 
various stores for twelve months from Dec. lst next. Among the 
articles required are telegraph poles and yellow pine, telegraph 
instruments and apparatus, copper wire, telegraph ironwork and 
tools, drysalteries, electric light carbons, incandescent electric lamps, 
brass work, &c. Samples and patterns may be seen at Swindon 
frcm 9th to 18th inst, and specifications may be obtained at the 
office of the stores superintendent, An advertisement gives further 

articulars, and tenders addressed to the secretary (Mr. G. K. Mills), 
addington Station, London, W., must be in by 22nd inst. 


By command of the Postmaster-General tenders are invited for red 
fir telegraph poles and for creosoting. These tenders will be received 
until 10 am. of Monday, 22nd inst. Further particulars will be 
found in an advertisement, and forms of tendera may be obtained of 
Mr. Chas. E. Stuart, controller of stores, General Post Office, London. 


Whitechapel (London) Electrical committee require tenders for a 
hand.driven overhead travelling crane for their electricity station. 
Specifications may be obtained at the electricity works, 27, Osborn- 
street, É., and tenders (addressed to chairman) must be delivered by 
noon of 23rd inst, An advertisement gives further particulars. 


Glasgow Corporation invite tenders for cables for connecting up 
plant and transformer conneoting bara for the Pinkston power 
station. Specifications from general manager of tramways depart- 
ment (Mr. John Young), 83, Renfield-street, Glasgow, and tenders 
to town clerk (Sir J. D. Marwick) before 1 p.m. Oct. 13. An 
advertisement contains some further particulara. 

(/lasgow Corporation also require steel straight track and curved 
rails and fish-plates Tenders by 23rd inst. 


The Streets committee of the City of London Corporation are again 
advertising for a mechanically-driven dust cart. Further informs 
tion can be obtained from the electrical engineer (Mr. A. A. Voysey) 
Public Health Department, Guildhall, E.C. "Tenders addressed to 
the town clerk (Sir J. B. Monckton) must be in before Nov. 10. 
See advertisement. 


Cardiff County Borough invites tenders for slow-speed vertical 
engines, elow-speed converters, and boilers aud economisers, &:. 
Specifications can be obtained from the tramways engineer (Mr. Arthur 
Ellis), Old Poet Office-buildings, Cardiff, and tenders must ba sent to 
Mr. J. L. Wheatley, town clerk, Town Hall, Cardiff, by 23rd inst. 
An advertisement gives further particulars. 


The directors of the Lancashire and Yorkshire Railway invite 
tenders for supply of stores during the 12 months ending O-st. 31, 
1901. Among the articles required are brake blocks, copper, india- 
rubber, castings, ironmongery, sundry tools, &c. "Tenders to secretary 
(Mr. К. C. Irwin), Hunt's Bank, Manchester, by 10 a.m. Oct. 8. 


The Secretary of State for India invites tenders for (1) a complete 
electrical installation for supplying power to a factory from a waterfall 
3 miles distant, and (2) a complete hydraulic installation to develop 
deg 500 H.P. Tenders to India Office, Whitehall, S.W., by 2 p.m. 

ct. 16. 


Bermondsey (London) Vestry invite tenders for steam, feed 
exhaust, and drain pipes, feed pumps, water storage tank and sundry 
ironwork, and also for steam dynamos, battery charging motof, 
booster, and balancer. Tenders to vestry clerk by Oct. 15. 


Swansea Corporation invite tenders for cast-iron arc and incan- 
descent lamp staudards. Tenders to Messrs. Kincaid, Waller and 
Manville, 29, Great George-street, London, S.W., before noon Oct. 10. 


Sunderland Corporation invite tenders for the supply of 24 car 
bodies, trucks, and electrical equipment. Tenders to chairman Tram- 
ways committee by noon Oct. 15. 


Bootle Corporation invite tenders for a steam dynamo. An adver- 
tisement gives further particulars, Tenders to chairman Electric 
Traction and Lighting committee before Oct. 13. 
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Aberdeen Town Council invite offers for 25 electrical tramcars, and 
for equipments for six horse cars about to be converted. Tenders 
before noon of Oct. 17. 

Bradford Corporation require tenders for an engine and dynamo, 
switchboard apparatus, &c., for their destructor works. Tenders to 
town clerk before Oct. 9. 


Ilford District Council invite tenders for direct-current meters and 
cutouts. Tenders to clerk by noon Oct. 8. 


Nottingham Council invite tenders for 1,500 tons steel girder tram 
rails and 76 tons fishplate& Tenders to town clerk before Oct. 8. 

Maidstone Corporation invite tenders for surface condenser an1 
feed pumps. Tenders to town clerk before 10 a.m. Oct. 16. 


Ayr Corporation invite tenders for tramway rails and fish-plates. 
Tenders by 12th inst. 


Dartford Council invite tenders for the erection of electricity 
station buildings. Tenders by 20th inst. 


Tenders are invited for re-wiring the abattoir premises, Brighton. 
Tenders to town clerk by Oct. 11. 


Tenders are invited until Nov. 2 by the municipality of Piatra 
Neamiz (Roumania) for the electric lighting of the town for 30 years. 


Tenders are invited by the Stavanger (Norway) Corporation for 
erecting plant for the transmission of power from the Altesrig 
Waterfalls to Stavanger, a distance of about 39 kilometres. "Tenders 
by Jan. 2. Further information from the British Vice-Consul at 
S avanger (Mr. E, Berentsen). 

It is announced that tenders will be received up to Nov. 8 (not 
Oct. 13, as erroneously given last week) by the municipality of 
Velez Blanco, Spain, for the concession for lighting the town by 
electricity for 20 years. 


Tenders will be received up to Nov. 27 for & tramway concession 
for Zaragoza, Spain. Particulara of the conditions were published 
in the Madrid Gazette of Sept. 27. 


TENDERS RECEIVED AND ACCEPTED. 


Worthing Town Council have received the following tenders for 
the supply of electricity generating plant :— 


Contract No. 1.—Steam Dynamos. 


Erneat Scott & Mountain Westminster Eng. Co. . . . £3,520 0 
(accepted) 850 0 Diets 3,176 0 
Brush Со. .................. 4,500 0 J. H. Holmes & Co. ...... 3,500 0 
Diets 5,600 0 Di РНР „400 0 
Siemens Bros. & Co. ...... 4,063 4 Doe ite „300 0 
Ditto ................. 5,895 Ditto зла . 3, 0 
Di bro eon 5,821 0 | British Westinghouse Co. 3,490 0 
o 4. 3,956 0 Ditto e 5,510 0 
Dittes 3,514 0 Mather and Platt 5,75 0 
Diets ена нуна 5432 0 Ditto вана 5415 0 
Laurence, Scott and Co. 3,800 0 Dittes] 3,100 0 
Ditto x⁊ 3,459 0 Rosling, Appleby & Fynn 3,466 0 
Ditto 5,285 0 British Schuckert Co. . . 3,422 0 
Dits 5,205 0 Ditto 2... 3, 190 0 
eis. квй . 3, 205 0 Dittes . 5158 0 
Ditto ЖИГ tt oer 2,952 0 Electrical Co . 3,420 0 
Ditto 2932 0 Ditto 3,230 0 
P. R. Jackson & Co. ...... 3,750 0 Ditto ИИА 5225 0 
Ditto .................. 3,590 0 | General Electric Co....... 5,408 0 
Ditto 3,470 0 ОО seer 2,890 0 
Thos. Parker (Ltd.) 3,669 0 W. H. Allen, Son & Co... 5,571 0 
ii eere 5,488 0 Lancashire Dynamo and 
Diete 3,270 0 Motor Co 3,532 0 
Clarke, Chapman & Co... 3,664 0 Bito 5,250 0 
D. Bruce Peebles & Co.... 3,654 0 Hittsg sos 3,102 0 
Dito 3,490 0 | Dittes 3,054 0 
Dittes ²Ä 5,405 0 Thames Iron works, Ship- 
Ditto сасон 5,402 0, building and Eng. Co. 3,257 0 
D. Selby Bigge & Co. ... 3,650 O0 Dittes; 5,181 0 
Johnson and Phillips ... 3,640 0 Dito 2,750 0 
Ditto sencese eit 5,110 0 | Dudgeon & Co. ............ 2,995 0 
Ditto .................. 090 0 | Reavell & Coo . 2,868 0 
Crompton & Co 3,055 0 Diete 8 2,772 0 
Dis 8 5,487 0 | Mavor and Coulson ...... 2,856 15 
Reise 5,225 0 C. A. Parsons & Co 2,818 0 
Contract No. 2.-— Boilers, «с. 
E. Danks & Co. (accepted) .. £1,130 | Fraser and Fraser £1,627 
Tinkers Limited .......... ee 1,975 | Taylor & Ѕопв .................. 1,580 
John Fraser & Son ............ 1,900 | Davey, Paxman & Co. ..... 1,500 
Ditto 7 oeste 1,530 
Contract No, 3. — Steam Pipes, Condensing Plant, «с. 
Black well & Co. (accepted)£1,731 15 | Babcock and Wilcox...... £2,252 0 
and Russell ...... 2,756 10 | J. Spencer & Co. ......... 2,247 0 
Crompton & Со. ......... 2,627 0 Aiton & Oo 2,209 0 
Contract No. 4.— Manhole Covers. 
Callender’s Co. (accepted) £501 3 0 Mackenzie Bros . £573 15 0 
Western Electric Co. ... 951 10 0| Watson, Gow & Co. ...... 521 76 
Haley & Co . 586 19 0 | Bird & Co. ка 4 475166 


Contract No. 5. Arc Lamp Posts. 
Mackenzie & Co. (accepted) $1,353 5 | Allan (Sen.) & Son £1,874 4 
General Electric Co 2,547 15 | McDowall, Steven & Co. 1,786 0 
Haley & Со. ............... 2,075 10 | Rowland Carr & Co. ...... 1,651 9 
Crompton & Co. ......... 2,010 5 J. Kersham.................. 1,622 0 
Weatern Electric Co. 1,952 0 | Bradley ... 2,585 0 
W. Lucy & Co. ............ 1,885 0 J. and A. Law ............ 1,567 0 


Contract. No. 6.—Stoneware Casings. 
Albion Clay Co. (ac- Western Electric Co. ... £2,298 0 0 
cepten) , енда £2,102 3 6 | Doulton & Cv. ............ 2,102 5 6 


Contract No. 7.—Cableucrk. 


Callender’s Co. (ас- Western Electric Co.. £5,406 10 5 
cepted) ............... £5,967 15 3| W. T. Henley's Tele- 
Telegraph M'fg. Co.... 9,095 4 5 graph Works C»... 6189 2 2 
W. T. Glover & Со. ... 7,059 0 0 Brit. Insulated Wire Co. 6,1£6 14 10 
Siemens Bros. & Co... 6,991 8 8 |5. Helen's Cable Co. 5,870 0 0 
*Contract No. 8.—Arc Lamps. 
Johnson and Phillips .£1,324 0 0 | General Electric Со... £1,140 0 0 
Western Electric Co.. 1,824 0 0 | Gilbert Arc Lamp Co. 951 5 0 
Crompton & Co. ...... 1,166 0 0 | Oliver & Co. ............ 850 17 0 
Westminster Eng. Co. 1,149 0 0 | British Schuckert Co. 765 0 0 
Brockie-Pell Arc Lamp 1,143 16 8 | Electrical Co 692 0 0 
*Contract No. 8 has not yet been let. 
Contract No. 9.—Storage Batteries. 
Eclipse Brass and Copper BP S: 06. uui £1,973 0 
Co. (accepted) ))) £984 4| Tudor Accumulator Co.... 1,860 0 
Chloride Elec. Storage Hart Accumulator Co.... 1,535 0 
l! 2,145 0 D. P. Battery Co 1,586 0 
Contract No. 11,— Boosters, dc. 
Laurence, Scott & Co. Rosling, Appleby & Fynn £980 0 
(accepted L[ꝓ‚ £710 0 British Schuckert Co...... 976 0 
Siemens Bros. & Co. ...... 1,469 0 | Brush Co . 959 0 
Thos. Parker (Ltd.)......... 1,047 0 | Thames Ironworks Со. ... 955 0 
J. H. Holmes & Co.......... 1, 0 | Mavor and Coulson......... 912 15 
Crompton & Co. ............ 1,177 0 | Lancs. Dynamo & Motor Co. 888 0 
British Westinghouse Co. 1,016 0 , General Electric Co......... 850 0 
D. Bruce Peebles & Co. 995 0 | Dudgeon & Co. ............ 543 10 
Electrical Co. ............... 982 0 | 
Contract No. 12.— Economiser. 

A. Lowcock (Ltd.) (accepted) £372 10 | Roberts Bros £390 0 
Green & Oo. 590 10 | Carter & Sou 585 0 
Contract No. 13.— Travelling Crane. 

Carrick & Ritchie (accepted) £165 0 1 Larmuth & Coo £230 0 
Whitley & Со. ..... ......... 571 0 | Pickerings (Ltd.)) 229 15 
Measures & Co. 300 0 J. Carrick & Son 211 0 
Southgate Engineering Co. 244 10 | Higginbottom & Mannock 176 0 
J. Spencer & Co. .. ......... 235 -0 | Chatteris Engineering Co. 157 0 


Hull Corporation have received the following tenders for the 
supply of steam and water pipes, feed pump, water softener, &c., 
for their Sculcoates-lane generating station :— 


Barker & Aspey (accepted) £1,627 0 0 | Tyndall, Earle, and 
Rose, Downs & Thompson 2,519 0 0 Hutchinson £1,910 5 9 
Aiton & Co, ......... . 1,853 0 0 

Water Softener Only. 
Lawrence Co.. £520 0] Mather & Platt. £225 10 
Desrumeaux & Со. ......... 465 0 | Doulton & Co . 225 10 


Grays (Essex) Council have accepted the following tenders for the 
supply of electricity generating plant :— | 


Callender's Co. (cables) CC £3,454 0 0 
E. Danks & Co. (boilers) ....... —————— 2,325 0 0 
British Schuckert Co. (steam dynamos ............... 2,147 10 0 
D.P. Battery Co. (storage battery) . 836 1 0 
General Electric Co. (switchboards) ) . 628 15 0 
E. Green & Son (economiser) ........................... 241 10 0 
Carrick and Ritchie (crane) ..... 96 10 0 


z station 
he total 


Tenders have also been let for the erection of electrici 
buildings at £4,174, and for roadwork, &c., at £1,005. 143. 
of the accepted tenders is about £15,000. 


Bradford Corporation have accepted the tender of the Lorrain 
Steel Co. (USA) for the supply of 2,000 tons of tramway rails at 
£7 per ton, with the necessary fish-plates at £8 per ton, subject to 
such conditions as may be specified by the borough engineer. Ald. 
Smith, at the Council meeting on Wednesday, wanted to know why 
the Tramways committee had gone to America for their rails, and 
the chairman of the committee (Ald. M. Booth) replied that they 
were El per ton cheaper than English rails. 


Eleven tenders, varying in amount from £130 to £412, were 
received for wiring and supplying electric lighting fittings for the 
new Connaught Drill Hall, Portsmouth, now being erected for the 
3rd V.B. Hants Regiment. The lowest tender, that of Messrs. Pyke, 
Harris & Co., was accepted. 


The tender of the Hart Accumulator Co. has been accepted for the 
supply of the storage battery required for the electric lighting of the 
Cotsworth Sanatorium, 
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The tender of Messrs. Dick, Kerr & Co. has been accepted by 
of a water cart, sweeper and rail 


Dundee Council for the supply 
cleaner for the electric tramways at £795. 


Barrow-in-Furness Corporation have accepted the tender of Messrs 


D. Bruce Peebles & Co. for one year’s supply of electric motors. 


(1 Н.Р, to 10 Н.Р.) for hiripg-out. 


Glasgow Tramways committee have accepted the tender of Messrs. 
and Wilcox for steam piping, &:, for Pinkston power 


Babcoc 
station at £21,051. 


Newcastle-upon-Tyne Tramways committee have accepted the 


tender of the National Construction Co. for the supply of conduits. 


APPOINTMENTS VACANT AND FILLED. 


West Bromwich Corporation invite applications for the post of 
borough electrical engineer. Commencing salary, 2950 perannum. Àn 
advertisement contains further particulars, and шош must be 


sent in to Mr. 
17th inst. 


Poplar (London) Distriet Board of Works require an accountant 


Alfred Caddick, Town Hall, West Bromwich, by 


and chief clerk for their electricity department. An advertisement 
gives further particulars, and applications must be lodged with the 
igh-street, Poplar, London, E., by 


clerk (Mr. Leonard Potts), 117, 
12th inst. 

West Hartlepool Corporation require two assistant engineers for 
their electricity department. Applications to borough electrical 
engineer (Mr. Н. F. Friederichs), by Oct. 13. See advertisement. 


The Southampton Corporation require a mains superintendent. 
Applications to the town clerk (Mr. R. R. Linthorne), Municipal 
Offices, Southampton, by 12th inst. See advertisement. 


There is a vacancy for a shift engineer at the Blackpool electricity 


works. Applications to chief engineer and manager (Mr. A. S. Giles) 


by Oct. 11. See advertisement, 


Islington (London) Vestry require a draughtsman, an engine driver 
and also stokers for their electricity department. Applications to the 
vestry clerk (Mr. W. F. Dewey), Vestry Hall, Upper-street, London, N., 


by Oct. 8. See advertisements. 
Belfast Corporation require a principal for their proposed technical 
institution. Salary £600 per annum. Applications by 22nd inst. 


An assistant master for physics and chemistry is required in the 


secondary school, Rutherford College, Newcastle-on Tyne. Applica- 
tions by 12th inst. 


An assistant science master is required for physics and chemistry 


for the High School, N ewcastle-under-Lyme. Applications to head 
master, 


Mr. Wm. Steveneon has been appointed telegraph superintendent 
and electrical engineer of the Caledonian Railway Co. in succession 
to Mr. A. S. Dann, who recently resigned. Mr. Stevenson has been 
assistant to Mr. Dunn for many years. 


Mr. J. W. A. Binner, of the Blackburn electricity works, has been 
appointed chief assistant engineer at Accrington. 


BUSINESS NOTICES. 


Prof. Alex. B. W. Kennedy informs us that in future the style of 
his firm will be Kennedy and Jenkin, and all communications 
should be addressed in this manner. 


Mr. J. Wemyss Anderson has entered into partnership with 
Mr. Alfred Hay, B.Sc., M. I.E. E., and the firm will carry on business 
as consulting electrical engineers at Pearl Assurance Buildings, 
Liverpool. 


Mr. Robert Green has arranged to take over the interest of his 
late partner (Mr. Edward Pritchard) in the firm of Pritchard & Co., 
consulting n Birmingham, and in future practice will be 


carried on under the style of Pritchard, Green & Co. 


The London offices of the Lilleshall Company have been removed 
to 71, Finsbury-pavement, E.C. Telephone 1,091 London Wall. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


At the Burnley Bankruptcy Court last week the public examination 
took place of Robert Foster and Walter Baker, electrical engineers, 
&c., trading as Robert Foster & Co. at Burnley, and alao as the 
Nelson Electrical Engineering Co. at Nelson. The bankrupt Foster 
said he commenced business in 1895 with £30 borrowe capital. 
He entered into pertnership with Baker in Jan., 1899, Between 
1895 and Baker coming into the business he had been making a profit. 
Baker brought about £350 into the business Witness had put 
about £1,000 into the business since 1895, obtained from his 
father and brother, and none of it had been repaid. All the 
money went into the business, £500 of it after Baker came 
into partnership. He first discovered that he was insolvent in 
January. It was not а fact that his business was insolvent before 


the partnership. The reason it did not y after the partnershi 
was that Шет! extended the business and eld goods | too littl 
profit. Foster was cross-examined at some length, and eventually 
the examination was adjourned. Baker was not examined, his 
examination being also adjourned until the next coart. 


T. W. Greaves and W. G. Randall (trading as T. W. Greaves & Co.), 
electrical engineers, 230, East India Dock-road, and 6, N elson.street, 
Greenwich, London, have been adjudicated baukrupt. 


A first and final dividend of 23, 811. is a in the bankruptcy 
of B. Symmons (trading as B. Symmons & Co.), electrical engineer, 
2, North-street, Quadrant, Brighton, and 15, Holland-road, Hove.‘ 


On Sept. 24 it was resolved to wind up voluntarily the St 
Stephen’s Electrical Syndicate (Ltd.). Mr. A. N. Tessier, I, Arthur- 
street, King William-street, London, E.C., is liquidator. 

Claims against the Roller Bearings Co. (Ltd.), in liquidation, 
must be sent by Nov. 9. Mr. F. L. Fisher, Portlan Houee, 
Basinghall-street, London, E. C., is liquidator. 


Telegraph Stores Sale.— The Postmaster-General invites tenders 
for the purchase of old stores, including about 40 tons of gutta 
percha, 90 tons of copper wire, plates, &c., indiarubber covered 
copper wire, tools, &c. An advertisement contains further particu- 
lars, and tenders, on forms to be obtained from the Controller of 
Stores (Mr. Chas. E. Stuart), G.P.O., West, London, E.C., must be 
in by 10 & m. 18th inst. 


Plant for Sale.— Leeds Corporation invite tenders for the purchase 
of plant at present in use in connection with their system of electric 
tramways. Further particulars are set out in an advertisement. 
The plant, which is in excellent condition, can be inspected on 
application to the engineer-in-charge at the fied ralem generating 
etation. The consulting engineers (Messrs. Hopkinsons and Talbot), 
26, Victoria-street, London, S. W., will supply additional information ; 
and tenders (addressed to Tramways Committee) should be sent to 
town clerk’s office, Town Hall, 188 

Messrs, Wheatley Kirk, Price & Co., 49, Queen Victoria - street, 
London, E. C., and Albert-chambers, Manchester, have for disposal a 
quantity of electrical plant in excellent condition. An advertisement 
contains further particulars. 

Oldham Electric Light committee invite tenders for two 40kw. 
shunt-wound dynamos and u spare armature, which will te for 
disposal in December next. An advertisement gives further pat- 
ticulars, and offers must be sent to the superintendent (Mr. Arthur 
Andrew), Gas and Water Offices, Oldham. 


To Let.—An advertisement contains particulara of a water-power- 
driven flour and grist mill situate at Lindfield, Hayward’s Heath, 
Sussex, which is to be let. The mill is suitable for electrical ot 
mechanical engineering works. Applications to Mr. J. G. Marshall, 
consulting engineer, Norwich Union-chambers, Birmingham, or te 
Messrs. F. Morrell & Sons, solicitora, Oxford. 


Fire.—A fire broke out on Tuesday morning at the works of 
Messra. Stephens, Smith & Co. (Ltd.), electrical and marine engineers, 
Millwall. The premises were severely damaged by fire, the cause o 
which has not been ascertained. The contents and building were 
iusured. 


Arc Lamp Coupling.—Mr. G. Braulik, 217-218, Upper Thames- 
street, London, issues a circular illustrating and describing his 
patent coupling for arc lamps, which he claims to be specially 
adapted for high tension. The coupling consists of two contact 
covera—one fixed and one movable. The springs are so arrang 
that all the parts are fixed on the lower plug, and can be readily 
examined when the carbons are being renewed or the lamp cleaned. 
All the current-carrying parts are securely mounted and highly 
insulated with porcelain and protected from the weather by a solid 
cap. When the lamp is lowered current is switched out by double 
poles A special base plate for use with these couplings is also 
illustrated. 


Telephones and Telephone Apparatus, &c.—Mesers. I. M. 
Ericsson & Co, of Temple-chambers, Temple-avenue, London, E C., 
and Stockholm, send a copy of their latest catalogue of telephones 
and telephone чш, in which is illustrated and. described every 
requisite for public and private telephone installations, The cate- 
logue is in three languages —English, German and French, and is 
well executed. Prominence is given to a number of instruments 
of which large quantities are in use in this country and on the 
Continent. The illustrations include a fine view of the interior of 
the Copenhagen telephone exchange for 10,000 subscribers, equip 
by Messrs. Ericsson & Co., and of the Stockholm exchange for 7,000 
subscribers, erected as far back as 1886. Sections of the catalogue 
15 A telegraphic apparatus, testing instruments and electric 

re alarms. 


Paris Exhibition Award.—Messrs. W. A. S. Benson & Co., art 
metal workera and electrical engineers, New Bond-street, London, 
have received the only gold medal awarded to the British section at 
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the Paris Exhibition for electric lighting and fittings. "This firm 
make a speciality of electrical work, and are responsible for the 
installations at Cambridge University and St. Paul's Cathedral, to 
mention two only out of many. The handsome fittings in the 
British National Pavilion at Paris were mainly lent by Messrs, 
Benson & Co. 


Mather and Platt Plant.—A revised list of steel-clad motors and 
accessories is issued by Messrs. Mather and Platt, and can be obtained 
on application. 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including 5 and telephone 
wire and material, but not includi electri instruments or 
machines, which are not separately specified) from Sept. 26 to Oct. 2, 
with the porta of destination :— 

Africa, — Cape Town, £158; Durban, £271; East London, £15; 
Port Elizabeth, £22; Port Said, £8. Argentina—Buenos Ayres, £924 
(including £799 telegraph material); Rosario, £219.  Australasia— 
Auckland, £20; Brisbane, £178 (telegraph cable); Fremantle, £164 ; 
Melbourne, £162; Port Chalmers, £38; Sydney, £1,477. Belgium — 
Ostend, £154. Brazil — Rio Janeiro, £142. CRili— Valparaiso, £414 
(including £344 telegraph wire). Cochin China Saigon, £20. Denmark 
—Copenhagen, £379 (telegraph wire) Frunce—Calais, £52. German 
Hamburg, £606 ne udine £200 telegraph material). Gibraltar, £650 
telegraph a tus). oland—Amsterdam, E50; Rotterdam, £44 
(including £28 telegraph material)  India—Calcutta, £57. Malta, £308 
(including £152 telegraph material).  Portugal—Lisbon, £50. Russia— 
St. Petersburg, £54. Spain—Grenada, £28 (telegraph material). Straits 
Settlements—Singapore, £50,054 (including £50,000 telegraph cable). 
Sweden—Stockholm, £510 (telegraph material). Uruguay Monte Video, 
£46. Total £57,254, against £14,896 in the corresponding week last year 
(Sept. 27 to Oct. д). 


COMPANIES’ MEETINGS AND REPORTS. 


Willans and Robinsou (Ltd.). 


The ordinary general meeting of this company was held at the Victoria 
Works, Rugby, on Wednesday, under the presidency of Mr. Mark 
Ковімвок, M. Inst. C. E. 

The SECRETARY (Mr. C. S. Essex) having read the notice convening 
the meeting, 

The CHAIRMAN said: Ladies and gentlemen, in proposing the adop- 
tion of the report and accounts, there is one feature only which is 
unpleasant, and which is so new and so marked that we have thought 
it right to mention it in the report namely, the very large sum locked 
up in what is known in the accounts as Work in Progress,” though 
it really includes all work, whether finished or not, which we have not 
been able to send away by the end of the half-year, and to invoice, 
Over £61,000 of the whole sum shown representa engines, all of which 
were on order, and a very large number of which were finished at the 
end of the half-year, though for reasons beyond our control we were 
not in a position to send them away to the buyera. The activity of 
the electrical trade bas led to some of the dynamo makers getting 
greatly behind with their orders, and as we have hitherto managed, by the 
aid of our late extensions, to keep up with our work better than was pre- 
viously the case, the engines have gone ahead of the dynamoe, and have to 
be kept waiting here until the latter are ready. Of course, there are also 
caseg where engines wait for some fault of ours From the one 
cause or the other there is always a large sum locked up in the 
form of work in progress, but this time it has risen beyond 
all precedent. Understand that this is no question of safety of 
our funds, only of unprofitable employment. The engines are in our 
hands, and they are on order from people who represent largely the most 
sound and solvent, though perhaps not always the most considerate, class 
of customers—the municipal corporations and electric light companies, or 
else the important electrical firms who in many cases stand as over-con- 
tractors between us and the buyer. That so much money is locked up 
through the delays of other people gives us, of course, ground for complaint 
against them, and it may perhaps be asked whether it does not justify a 
demand for compensation. If so, I can only answer that there must be 
give and take in business. There were days when we were behindhand 
with engines and when we kept the dynamo people waiting for their 
money, and we remember that they treated us then with forbearance. 
How we should deal with such cases must depend upon coneiderations of 
general policy, and I am sure you will be glad to leave tbis in the hands 
of the directors. The present great lock-up from this cause has every 
appearance of being temporary, but it is incontestable that such matters 
grow rapidly in a business like ours, and that we must reckon upon a large 
part of our capital being more or less permanently locked up in a form 
not directly productive. It is an incident of our class of business, and if 
the business continues profitable I think we shall bave to allow not only 
that it is & necessary incident, but that it is one of the conditions 
which enable us to work the remainder of the capital to advan- 
tage. It will be noticed that the half-year’s net profit is slightly 
decreased, but it has often been pointed out that half-yearly periods are 
too short to give anything like fair average results. In this case the profit 
locked up in finished engines far more than accounts for the difference. 
You see we are still able to carry forward an increased balance. The new 


issue of shares was in all respects successful. We took much pains to do 
justice among those who applied for the small balance not taken up by the 
original allottees ; but, as usual, I am afraid the disproportion between 
the number of shares and the number of applicants leaves us no hope 
that the latter were satisfied. The large engine working at the Paris 
Exhibition has been a great success. It is the first engine of its size— 
namely, 2,400 1. H. Pp. as normal maximum load and 3,000 I. R. r. as 
"emergency load," or just twice the power of the previous large 
engine, of which we have made so many for various lighting statione, 
It is gratifying that Messrs. Siemens Bros. (Ltd.) received a Grand Prix for 
their fine dynamo, as we did for the Willans engine. We think the 
experience gained, to say nothing of the credit, will be extremely useful to 
us, and I may say at once that it has altered my views, and I think those 
of my colleagues, as to the supposed limitations upon the profitable increase 
of size in Willans engines. We are prepared now to take orders for Willans 
engines of any size, though still ready, for large powers, to make other 
patterns as well. It is а fortunate thing that an international exhibition 
of this maguitude has been held at the very time of our new departure in 
the construction of very large engines, so that the first of them has been 
thus admirably introduced to the public. Perhaps the greatest use to us 
of the Paris Exhibition has been the introduction of the engine to English 
engineers and electricians, and to English municipal authorities, all of 
whom have visited the exhibition, and from whom we have heard many 
grai ying things. Two other engines of the same size are on order for & 
British lighting station, and good progress has been made with them. 
Under the circumstances we have felt justified in recommending that the 
cost of carrying out this important exbibit at Paris should come out of the 
money we have received as premiums on shares. It is an expenditure 
made once for all, because this kind of demonstration need not be repeated, 
atleast on anything like the same scale; and, further, its object is to 
facilitate the work which the new capital was expressly subscribed to effect 
—viz., the opening of a trade in engines of large power. Those expenses 
exceeded £2,000 in June last, and when the engiue is brought home again 
they will certainly have exceeded £35,000. We also propose to debit 
the premiums account with the cost of removal from Thames Ditton 
and with the depreciation of the plant and property there. We propose 
in these two ways to apply about £5,000 out of the total balance of 
£44,656. 2s. which, either in hand or to come, now, remains unappro- 
priated of a total of £92,500 received for premiums on iaaues of capital. 
The remainder, £39,656, will be carried to the reserve fund. We trust these 
arrangements, which have been the subject of much consideration, may 
meet with your full approval. When I last addressed you our new boiler works 
near Cheater had faded almost into the clouds, for the very site was then 
uncertain. The validity of the lease (through no fault either of the land- 
lord or ourselves) was impugned, and tedious, though not costly, law 
proveedings lay before us, before we could again call the site our own. Well, it 
is ours at last, and we have made the most of the time which elapsed since 
we secured it. The new works, the sidings, and the pier on the river Dee, 
all make good progress. But we must be under no delusions as to the 
time we shall have to wait for the more important and heavier articles of 
plant on order. These will keep back the starting of actual work fora 
great many months, probably until some time after the buildings are 
tinished. Meanwhile, our satisfaction with the boiler itself, and our belief 
in its future, continue to increase, and though marine work is not our main 
object, the shareholdera will doubtless have seen with pleasure the 
announcement that the Admiralty intends to fit the  Niclausse 
boiler not only in another small vessel, but also in one of the 
new first-class cruizers, carrying 22,000 н.р. Six months ago I 
said that the starting of the boiler works must result in still larger 
necessities in the way of capital, beyond what we have lately 
issued. The truth of this is increasingly evident, for we have before us 
now not only the future exigencies of the boiler business, but the very 
present fact of the greatly increased cost of all building operations, 
especially those involving the use of much constructional steel work. We 
are suffering much from this cause at Cheater, and equally so in the large 
extensions we are making in the shops at Rugby. Beyond all these causes 
of increaced expenditure is the constant and apparently inevitable increase 
in the lock-up which I have dealt with in the beginning of my speech. We 
shall be able to speak more definitely in the spring upon this subject. We 
propose {э carry the usual amount to the reserve, and it may be pointed 
out that before the summer of next year the reserve fund may probably 
be brought up to £100,000, or the full amount of the debenture debt, 
irrespective of about £19,000 which will then stand in the debenture 
sinking fund. While the general body of our shareholders bas certainly 
applauded the rapid building up of this magnificent reserve, there are 
some who have disapproved, and we think it might well be considered 
whether we need continue to add more to the reserve fund when it has 
reached £100,000. Many shareholders would like to see the goodwill 
written down. Personally, my view is that our goodwill is worth 
enormously more than it stands at in the accounts ; the history of the com- 
pany proves this. Nevertheless it will be prudent finance, when we have put 
by so much againat a rainy day, if we turn our attention to the goodwill. 
Profit reserved for that purpose, it will be noticed, is not required to be 
invested, as that put to the reserve ought to be; it remains in the 
business, and earns dividend, though it takes none. We therefore suggest, 
for further consideration at a later meeting, that when the reserve fund 
reaches £100,000, we leave it at that, at least, for a time, and turn our 
attention to writing down the goodwill. Gentlemen, I beg to move— 

* That the report and accounts for the half-year ended June 30, 1900, 
submitted to this meeting be and the same are received, and adopted." 

Capt. BECKFORD seconded the motion. 

Mr. G. W. ANDERSON contended that the share premium account 
was an account of capital received and that the reserve account ehould be 
reserve of profits on the business, which were kept for the equalisation of 
dividends and other purposes. He therefore moved that the expenses 
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incurred at the Paris Exhibition should be placed to a suspense account, 
and written off from the profits by instalments, so that the expenses might 
not fall unduly in any one half-year. 

Mr. J. C. PEACHE seconded the proposal, He contended that the 
engine shown at the Paris Exhibition was simply by way of advertisement, 
and that it was as much chargeable against profit and loss as the advertise- 
ments that were put down in that account. 

The DEPUTY CHAIRMAN (Sir Gilbert A. Clayton East, Bart.) said 
it was quite right for Mr. Anderson to raise the question whether premiums 
were capital. He did not consider they were, but his opinion or a share- 
bolder's opinion was of no value. The moment the question was started, 
it was a legal one, and it was quite right to refer it toa solicitor to deal 
with. He believed that in the case of all companies established of late, 
the premiums had been devoted to reserve. "The auditors had agreed to 
what the directors proposed. 

The CHAIRMAN held that premiums on shares were not capital in any 
sense of the word. It would be a foolish thing to do, but legally he 
thought the sbareholders had power to divide the premiums among them- 
selves. In answer to Mr. Anderson, he would say that the original patent 
for the Niclausse boiler had about nine years to run, but there were 
plenty of patents even up to the present year. They arranged to write off 
the sum paid for the original patent within the term of its life. With that 
exception they had never put anything down for patents. He believed 
that the company would go on just as well without patents as with them. 

Mr. LAZENBY said he considered that premiums were a realisation of 
ihe improved position of the company, and that they were thereforein the 
nature of a deferred profit. 

The report and accounts were then adopted unanimously, and the pay- 
ment of a dividend for the half-year ended June 30 last at the rate of 
6 per cent. per annum on the preference shares and at the rate of 10 per 
cent. per annum on the ordinary shares was approved. 

A cordial vote of thanks to the chairman and directors terminated the 
proceedings. 


Typewriting Telegraph Corporation (Ltd.). 


The first ordinary general meeting of this corporation was held yesterday 
(Thursday), the Right Hon. Sir James FERGUSSON, Bart., M.P., presiding. 

The SECRETARY (Mr. J. Sampeon) read the notice calling the meeting. 

The CHAIRMAN said that wes the-Gret or-statutory meeting since the 
incorporation of the company, and the financial position was that 26,800 
shares had been taken up and allotted, making available £15,0(0 
clear for the development of the business of the company. That would 
be quite sufficient because they did not require a great deal of capital 
to carry on the business, as the General Post Office and the National 
Telephone Co. were very large customers with them, and paid for the 
instruments as they acquired them. Negotiations were in progress for the 
eale of certain of the patent rights, including those for America, Germany, 
South Africa, France, and Scandinavia, the profit in respect to which 
would come entirely to this company, because they had acquired the 
whole of the patent rights. Inquiries were being received for installa- 
tions which would ke fitted as fast as the instruments could be supplied. 
Contracts with the General Post Office and the National Telephone 
Co. were being completed, and would in all probability be sealed 
almost immediately. Perhaps the shareholders were aware that 
the General Poet Office and the National Telephone Co. had for 
a coneiderable time been taking the instruments aud supplying 
them for private wires, and the company would inherit that business. 
This invention was particularly suitable for private wires, as it required 
no technical experts to work it. It was also of great value in large 
engineering and other important works, also in exchanges for the 
distribution of parliamentary, racing, cricket and other telegraphic 
news, which could be done far more cheap'y by tbis method than 
by tbat now in use. It was also specialy useful in military 
operations, because the instrument was of a very portable nature, 
and by a very simple arrangement the messages sent could be 
kept absolutely secret. The wires were not able to be tapped and the 
meteage, int tead of being delivered in cipher, was in plain printing. He 
felt confident as to the success of the extremely clever invention which the 
company posecssed, and referred to the fact that he had been approached 
to take the position of chairman, he being a director of the National 
Telephone Co., which was one of their chief customers. : 

In reply to a question, the CHAIRMAN said the total number of shares 
issued was 71,000, leaving a balance unallotted of 29,000. 

Mr. CROUCH said that he presumed, therefore, that they would have 
to pay dividend upon that 71,0C0 shares, and he would like to know 
whether it was contemplated to begiu to do so soon. 

The CHAIRMAN said not before the expiry of six months. 

Mr. GIBSON asked if the chairman was aware there was a rival instru- 
ment on the market, and whether it was likely to damage the prospects 
of this company. 

The CHAIRMAN said that he bad seen the rival instrument, and it 
was & very ingenious invention. He was exceedingly amused with it, 
It had not been tested over very long distances, he believed. It was 
claimed for it that it reproduced the sender's handwriting, which was 
perfectly true, whereas their own company claimed as a greater merit 
that it reproduced a clearly typewriten message. He supposed there 
always would be rivals in the field. 

Mr. W. M. MORDEY ‘consulting engineer to the company) gave a 
technical descri, tion of the machine, and pointed out that it could be used 
in conjunction with the telephone, and sail tbat should the intended 
recipient of & message be absent he would find upon his return to hia 
office the message clearly typewritten. Used in conjunction with the 
telephone it had the advantage of setting down in typewriting the 
essentials of telephone messages, and, moreover, an additional advantage 


was that messages in foreign languages, which perhape could not be 
translated by a clerk in the office, were placed on record in plain writing, 

No resolution was submitted to the meeting beyond a vote of thanks to 
the аш, which was carried unanimously, and the proceedings 
ter minated. 


HAWAIIAN TRAMWAYS CO. (LTD.)J—At a recent meeting, the chair. 
man (Col. C. M. Davidson) said the question of the adoption of electric 
traction had had careful consideration, but progrees had been checked 
by a rival company in Honolulu, and that this opposition had resulted in 
litigation. Everything requisite to equip and work a mile of road electri- 
cally was in hand and had been paid for; and the directors were anxious 
to make a start as soon as this could be legally done. The company would 
have to generate their own current. They had been anxious to use 
water power, as it would be much cheaper, but this could not be arranged, 
and they would have to employ steam power. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.) — An extraordin- 
ary general meeting of this company was held yesterday (Thursday) at 
Newcastle-on-Tyne, when a special circular issued by the directors was 
read. Reference was made to the bills promoted by the company in 
Parliament this session for powers to supply electric current outside the 
area defined by the original provisional order, and also to the provisional 
order which bas been obtained for the supply of electric current to Gosforth. 
The circular continues: The acquisition of these extended powers entails 
upon the company the obligation of taking immediate steps for generating 
and supplying electricity in the whole of the area for which they have 
powers. Аз toon as plans are matured the directors intend to propose to 
invite applications first from the sbareholders and then, if necessary, from 
the public, for the additional capital required for carrying out this pro- 
gramme. Sir Lindsay Wood, Bart., and Mr. John Н. B. Noble have been 
elected additional directors of the company. 


RECORDING TELEGRAPHS /LTD.)—4An extraordinary general meeting 
of this company was held on Tuesday, Mr. J. A. Sillars presiding. Mr. 
Sillars eaid they had to consider a resolution for winding up the company 
voluutarily. The labours of the board and of himself as chairman were 
rapidly approaching comp'etion. They had succeeded in transferring the 
concern, but it had been n for them to distribute £15,000 of their 
profits in order to enable them to secure £6,000, a sum they were com- 
үсе! d onn, as without it the transfer could not have been carried 
through. e new company, the Typewriting Tel Corporation 
(Ltd.) had been successfully launched, and he believed ha a great future 
before it. The first meeting of that company would be held this week, 
when the chairman, Sir James Fergusson, M.P., would have an interesting 
statement to make respecting the invention forming the company’s patent. 
The motion for winding-up was agreed to. (On Oct. 24 a motion is to be 
heard in the High Court for winding-up Recording Telegraphs (Ltd.) under 
the supervision of the Court. Messrs. Maddisons, 6, Old Jewry, London, 
are solicitors for the plaintiffs.) 


ST. HELENS AND DISTRIOT TRAMWAYS CO. (LTD.)—The directors 
report for the 19 months euded June 30, just issued, states that tbe 
Corporation of St. Helens have made great efforts to lay down and equip 
the tramways withiu the district, but the work has not been completed as 
expeditiously as the directors desired. For seven months no part of the 
electrical system was available for use, and up to June 30 only one-half of 
the projected lines had been handed over to the company. The service of 
cars has given general satisfaction, and the traffic receipts have 
been larger and progressive, In consequence of the delay the net revenue 
has not been sufficient to provide for the whole of the rental charged by 
the Corporation and the premiums upon the redemption policies, and it 
hae therefore been decided to carry forward £1,500 of the rentals to le 
extinguished out of future profits, and to treat the premiums already paid 
as ап asset. 


NEW COMPANIES, STATUTORY RETURNS, c. 


—— 

GENERAL ELECTRIC CO. (1900) (LTD.) — This company was registered on 
Sept. 27, with a capital of £800,000 in £10 shares, to acquire the business 
of the company of the same name (registered in 1889), to manufacture and 
deal in electrical appliances, machinery and apparatus, and to carry on the 
business of electricians, electrical and general engineers, ironmonger*. 
makers of electric tramcars, motor cara and carriages, dynamo and motor 
manufacturers, and makere of telephones, bells, electroliers, arc and other 
lampe, electric light fittings, indiarubber, asbestos and other insulating 
materials, &c. Тае subscribers (with one share each) are Gustave Byng 
(manufacturer) Max Byng (electrical engineer) H. Hirst (electrical 
engineer), A. Eckstein (electrical engineer), W. White (electrical engineer’, 
E. Wilson, and T. J. K. Alwood. The first four subscribers are the first direc- 
tore. Qualification, 1,000 shares. (See also notice under Crrr Notes.” 


SUSSMANN ELECTRIC MINERS’ LAMP CO. (LTD.)— This company жаз 
registered on Sept. 26, with a capital of £30,000 in £1 shares, to acquire 
the business of the Sussmann Electric Minera’ Lamp Со. (Ltd.), and to 
carry on the business of manufacturers of miners’ and other lamps 
galvanic battery manufacturers, manufacturers of and dealers in electrical, 
chemical, and other apparatus, appliances and materiale, &c. 


WALKER AND HODGETTS (LTD.)—This company was registered on 
Sept. 27, with a capital of £5,000 in £1 shares to acquire the business 
carried on by Messrs. E. O. Walker and W. H. Hodgetts, and to carry on 
the business of electricians, electrical and mechanical engineers, elec 
and other engine, motor, and machine makera, &c. The first directors are 
F. A. Moershell, A. Tongue (chairman), E. О. Walker, and W. В. Hodgetts 
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CITY NOTES. 
" — 


MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 28,°,d. per oz. (Oct. 4). Consols (23 per cent.) 981— 988 for money, 
085—983 for account; 24 per cent. 961—974 (Oct. 4). Stocks and 
Shares Continuation Days, Oct. 10 and 24; Ticket Days, Oct. 11 and 
25; | Рау Days, Oct. 12 and 26; Mining Share шы Days, Oct. 9 

and 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—After placing £6,000 to 
renewal fund the directors have declared an interim dividend for the quarter 
ended Sepr. 30 of 15s. per cent. on the ordinary and and £1. 10s. per cent. 
on the preferred stock (less tax), payable Nov. 1. 


GENERAL ELECTRIC CO. (LTD.)—In reference to an announcement 
which appears in another column under ‘‘ New Companies," the prospectus 
of the General Electric Co., inviting applications to a capital of £800,000 
will, we are informed, be issued early next week. 


MUNICIPAL LOANS.—During the week the Huddersfield Co 
invited applications for £750, 000 5 per cent. redeemable stock at 
for tramway, electricity supply, and other purposes, 

Croydon Corporation have also this week made an issue of £500,000 
9 per cent. stock at £96 to provide money for the construction and com- 
pletion of electric lighting aud electric tramway works, &c. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed 11th inst. a special settling day in the further issue of 50,000 
£10 shares (issued at £3 premium), £6 paid (£3 capita] and £3 
premium), and numbered 250,001 to 300,000, of the Eastern Extension 
Telegraph Со. (Ltd.), and has ordered the securities, as well as the 
further issue of 1,600 5 per cent. non-cumulative £10 fully-paid 
preference shares (Noe. 57,001 to $8,600) of the British Columbia 
Electric Railway Co. (Ltd.) to be quoted in the official list. Application 
has been made to the committee to appoint a settling day in and to 


ration 


96. 10s. 


preference shares of the United River Plate Telephone Co. (Ltd.) The 
committee has also been asked to allow £500,000 4 per cent. debenture 
stock of the National Teephone Co. (Ltd.) to be quoted in the official list. 


SUBMARINE CABLES TRUST.—The coupon due Oct. 15 will be paid 
by Messrs. Glyn, Mills, Currie & Co., 67, Lombard-street, E.C., on that 
date, as announced in an advertisement on anotber page. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 No AGGREGATE. 
Line. | Week = Inc. of — 
| ended E d Dec weeks Asunt: Eod 
1900 £ | £ e £ 
*Birmingham Tramways. Sept.29 4,902 + 522 12 55,147 2,594 
Blackpool Corporation... „ 27 | 1,034 + 459 26 24,472 1 6,248 
Blackpool and Fleetwood „„ 29 758 15 17,665 * 127 
Bolton Corporation ... m (x КЕ AERE 
Bradford Corporation... „ 30 571:+ 219 26, 15,489 + 2,861 
Brisbane Trams ......... Аир. 15 | 2,564 + 600 6, 11,218 + 2, 106 
Bristol Trams & Carriage Sept.28 5,05 + 545 13, 46,271 + 96 
Buenos Ayres& Belgrano „ 2 2,085 — 57 9 19,146 - 590 
Central London Railway „ 29 5, 208 ＋ 317, 9 42,07 
City & South London Ry. „ 30 1,574 + 611 13, 19, 621 + 7,436 
Cork Elec. Trams......... „„ 27 444 + 48) 39 16, 167 + 1,318 
Dover Corporation ..... „ 29 | 255+ 44 26 6,364 + a 
Dublin & Lucan Rly. ... i hee к .. 
Dublin United ....... 2. . „ 28 3,679 | + 682 13 50,436 Nm 
Dublin Southern Dist... „ 28 68554 70 15 14,700 ] 
*Glasgow Corporation. „ 29 | 9,718 + 229 ... | | 
Hull Corporation. ... . „ 29 1,277 672 13) 17,234 + 9,490 
Liverpool Corporation.. ,, 22 | x 874 12,758 58 296, 1357 |+ 35,764 
Liverpool Overhead Rly. ,, 30 1,685 + 204 13 22.680 + 1,063 
Sheffield Tramways......, „ 30 | 2,514 |? 807 39 | 86,203 +30690 
* Partly electrical, 


grant à quotation to the further issue of 25,561 £5 5 per cent, cumulative 


— — 


F COMPANIES SHARE MISA. 


Presenr Amount 


LAST | 


AMOUNT. or гт. МАМЕ. 
| Smarr, | DEND. 
| 
TELEGRAPHS. 
896,900 100 4%  |*African Direct Telegraph 4% мее Deb. (red.) ...... 
25,000 10 Ses Amazon Telegraph. . enn РСЕ, 
£119,700 100 6% | Do. 5 per Oent. Debentures 0009004000000080090 00604 
£822,720 | Stock MEM. | Aulo A /// A AA 
£3,088,640 | Stock 80/0 | о. ЖОШ MAIN E EEE а а Ай 
£3,088,640 | Stock 27/0 Do. DEN HOG eee 4059095656 ses 
$13,833,300 | $100 11 | Commercial Cable Capital COE C т: xd 
41,589,498 Stock 44 „Do. 4 per Cent. Dabenture Stock ...............xd 
16,000 10 6/0 | Ouba Submarine Ordinary  ........... . | 
6,000 10 10/0 Do. Preference 10 per Cent. . клы" | 
12,931 6 2/0 | Direct Spanish Ordinary ................................... 
6,000 5 5/0 Do, 10 per Cent, Cumulative er aks - 3! 
£30,000 50 417 Do. 4} per Cent. Debentures .. 0568520065, КЙ 
60,710 20 5/0 Direct United States Cable ...... сабаў evo eges quod osdgs ЗЕЕВА | 
£111,009 100 44% | Direct West India Cable 44% Reg. Deb. (red.) | 
£4,000,000 | Btock 65/0 | rn a diat сьне нв canone сайа; 
£1,828,888 | Stock 17/6 | Do, 3} per Cent. Preference Bible с. | 
£1,432,268 | Stock 4% Do. 4 per Cent. Mort. Deb. Stock (red.) | 
250, 10 2/6 | Eastern ЕЁхї(өпвїоп............................................. / 
£320,000 | Stock 4% | Do. 4 per Cont. Dabentare Stock . à; 
£300,000 100 4% |*Eastern and S. African 4% Mort. Dəb, 1909 | 
£200,000 25 4% Do. 4 per Cent. Mauritius Sub. Debs. (red.) 
180,227 10 4/6 | Globe Telegraph and Trust . eves] 
180,042 10 8/0 Do. в per Cent. Preference ...... ..... 3 | 
150,000 10 5/0 Great Northern of Copenhagen . . .. 
884,300 100 44% | Halifax & Bermuda Cable 417 lst Mort. Dab. (rei. ys | 
17,000 25 STAB | Dudo-BUroéB ʒ e i 
£100,000 100 6% | London Platino-Brazilian 6 per Cent. Dabs., 19)4 . 
£100,000 100 4% Pacific & European Tel, 4% Guar. Dabs. (red. зала | 
11,839 B 50%; ОЙНОШ И. Тл PROBE AE OH AUCI V жыен Я 
3,381 |100 Oert 67 Submarine Cables Trust . . . —€—— À 
15,609 19 (| | DW Gath African Telegraph 1... oro. еса аовавьворар о: | 
£171,100 100 EX |+. Do. Б per Cent. Debentures UNO uooeenswl 
30,008 21 ie West Coast of Amerlos ........... eee esse ле аук: | 
£150,000 100 4% |* Do. 4 per Cent. Debentures ......... „ .. 
88,321 10 1/0 | West India and Рапата..................................•... | 
34,563 10 6/0 | Do, 6 per Cent. Ist Preference ....., ..... sesse A 
4,669 10 6/0 Do, 6 per Cent. 2nd Preference ............ ........ | 
£80,000 100 5% |* Do. 5 per Cent. Debentures ................ | 
207,930 10 8/0 Western Telegraph (late Brazilian Submarine) РЕ? 
&7 6,000 100 6% |е Do. 6 per Cant. Debs. (2nd Series, 1906) ...... 
TELEPHONES. 
44,000 £5 4/0 сыш Telephone (fally pal BY +s: anes — 
224,850 10/0 ld. | Consolidated Telephone Соп. and Manfg. 8 
72.680 1 24% | Monte Video Telephone Ordinary  ...... — 22:8 
88,492 1 1/0 Do. 5 par Oant, Preference ......... AATE EA 
50, 000 5 3/0 | National .. T 
15,009 10 6/0 Do. 6 ‘por Оэ ab. О ат alative Ist Prafarence js 
15,000 10 6/0 Do. 6 per Cant. Camulative 2nd Preferanca .. 
250,000 5 2/6 | Do. брег Cant. Non-Camalative 3rd Pref, ... 
2,00, 000 Stock d^ * Do. Dabenture Stock ES ome Oent. (red.) 
171.504 1 0/3 | Orlental . ba 8855 i86 55380 07060 wel 
58,000 5 4/6 United River Plate IA TWO 
16,639 5 2/6 | Do, 5% Oumalative Preference. TETTE TES | 
41% Stock 5% |* Do. сне, 


6 рег Cant. Debenture Stock (red. "as 


RATE PER 


PREVIOUS Price Burress Dosx 
Ж кек’в PRICE, | Wednesday, CENT. | Drvnxxwxp Dur Durmo WEEK 
SEPT. 24. _ Oct. | | YIELDED. Enpine Ост, 3. 
| | 
| 
| £ a. d. Highest | Lowest 
9 103 | 99 103 317 8 | January and July...... I s. 
А — June and December .. eee zm 
85 90 | 85 — 511 1 — Ма 
59 92 | 59 2 51) 3 | Feb., May, Aug., Nov. 61} 6l 
lo Ml 109} 110} 6 910 Z * 1104 110 
114 12 А 1'{ 1114 9 "a 2: 11} 11} 
165 175 165 175 411 5 | Jan., Apr., July, Oct. ke oa 
lol 101 100 102 318 5 2 т 102 
6% 7} 6} 7 10 0 0 | February and August — 
15 16 | 16 16 6 5 0 * * a | МЕ 
4 5 4 5 400 | April and October...... eee өөө 
9 10 9 10 500 s seh m 
100% 104% 109% 103% 4 6 7 | January and July... - A 
10} 11} 101 11} 6 4 Б | Jan., Apr., July, Oct. 11$ s. 
99 102 8) 102 4 8 0 | Juneand December .. - - 
14) 154 143 15 411 6 Jan., Apr., July, Oot. 1574 151 
99 102 9) 102 "na 5 5 iis y 
lls 119 li пә 3 8 1 May and November. 1154 | 114 
15 15) 15 154 410 4 | Jan., Арг., July, Oct. 153 15 
113 118 113 118 3 8 6 | Fobruary and August ons ece 
9) 102 9) 103 318 6 | February and August - | - 
1007 103% 109% 1037 317 8 May and November... eee себ 
10] Lg 102 1} 413 4 | Jan., Apr., July, Oct. 11, 11 
144 14 | 15 15 | 317 5 Э x ul 14i 
32 34 31 35 3 11 5 | January and July...... ase | 
9З 101 93 lot | 4 9 1 | June and December ... ant | - 
4) E3 | 49 53 | 414 4 | May and November ... . 
103 106 103 106 5 13 2 | March and September e 
190 103 100 103 3 17 $8 | Juneand December... А 
7 8 7 ^ 5 0 0 | April and October...... А 
126 131 123 131 é 18 5 | - 50 T 
2k 3} 2 31 | 4 9 3 | December and Jul А 
98 101 93 101 419 0 | Marchand Septembor 
$ 1 y 2 — * » 
10) 103 10) 103 3 13 4 | January and July. . | ake өю 
l 1 ] 1 | A May and November ...| oes 
6% { 64 7 8 0 0 з? TI | є; 
Т 7 6 7 811 6 | $: = NE 
105 108 105 103 4 13 6 | January and July...... - se 
14] 15} 143 15 41L 1) | Mar., June, Oct., Dec. 153 141 
103 106 | 103 106 411 4 | June and December... TN | e" 
| 
| 
2% 34 23 3} 5 14 4 | August . e o e e 500 ee 
Sod XA e ace ose 
i } À 5 0 0 | November . „ des | б: 
1 1 l 5 0 0 [1] | eee | eee 
11 4] 1j 4] 6 9 9 | February and Augas: | 4$ А 
13 15 13 15 400 » * 11 1313 
13 15 13 15 1 0 0 93 99 e - 
5 5} | 5 53 | 4 13 0 535 57 m 
93 101 | 97 10) 8 10 8 Jane and December... 938] - 
I 1} i là | 4 811 | April aad October...... T - 
41 2 225 a ag 5} $19 € July o 112 iig 
4} 5) | +} 5{ 4 15 3 | Janeand December... ðrs | on 
104 107 | 104 107 | 413 6 » а ү — 
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ELECTRICAL OOMPANIES' SHARE LIST, 


— Prico RATE PER Buosrxxss Рони 
Presexr | Amounr | LAST AME Par Wednesday, Oxzxr. Dry Dyz, Юовіхо WEEK 
AMOUNT, or Drvi- Р | was Ры 23. | Oct. 3. YIELDED. Expro Ост. 3 

HARE. | DEND. 
ELECTRICITY SUPPLY COMPANIES. 8 s. d. S mm on 
100,000 1 T Bl’ckh’th & Gr’nw’ch orot “nec oa (Сабур) ц 1 1 vl зі 314 1 22 10 10 
6,000 10 4/6 Do. Н рег Oent. Cumulative кненне: 103 100 103 4 7 5 oin ... .. 
"Шон ^o т | nonton e e e і... 8 ЭШ. ЧИШ М.Ж September = 
19 66 rompton n and ov m 
12,000 5 3/6 р x. Aet га, fally paid) . LLLI I ded 4 - el : 3 - 8 March ^a 57 eos 
20,000 5 ose Calcutta NES uppiy Ordina Dy "X eg February d August m 
20,000 5 2/3 Do, RT per Cent. Preference nnen 6 74 64 5. 4 0 0 March FOOSE PERE OR HORE ee 0 ... 
34,000 5 2/6 Chelsea Electri Бар ly Ordinary NILUM 1 105 113 1 10 11 3 E] 0 11 June and December... ee "^ 
[4160000 Stock | 44% |* Do. | 4t per r. d Dente) 108 110 100 10 | 41011 April and October .. .. ih 
$1,200,000 | $1,000 5% | Chicago Edison Ist Mort, 5% IM eee 190 8 9 4 4 3 | February and A ^r х 
70,579 10 8/0 | City of — Electric Ligh * „ d, n 13 12 13 4 9 0 | January and July. - - 
40,000 10 6% Do. 6 per Cent. Cumulative Pref. ............. .. 19 139 134, 139 318 3 | Jensand "i х * 
£100,000 5% |* Do. 5 per Cent. Debenture Stock (red.) ..... : 9 8 9} 6684 te а 
40,000 10 4/0 | County of London and Brush Prov. Ordinary ... .. .. ы $ 1 12 5 0 0 | Marchand September 1i 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference ...... .. 110 107 110 413 EE 1 
4215000 "— 109 K l сну беч MU) ee ы. S 12 1з 416 w » . 
5 en nan n E DIAS an J AR 5а eb 
10,000 6 Do. per Cont. lat Proforence нл Of 7 "MET El | ee ee » " 
LC г | бо Т CREME AE eene. a | Эй 
49, 0. per ent. Fre De EI bentares "сөзе, 9 9 1 3 
£260,000) Stock | 4% UM. ELLE URN AM MA | 1 1 13 14 $18 7 Apri Jans eot Sal. З 13^ 
$0000 | stole 4% | Metropolitan Elec. Supply О „ Mortgage. III Us | ll 104 | 81811 Jane and December.)  .. - 
£220,000| Stock % ро. рег Cent. | Е Stock First Mort "Js ~: 97 100 319 7 A 93} 9% 
£250,000 Btock Z Do. er Cent. Mort. Deb. NEA ) "ss 1 15 14 1% 4 10 4 March DIT NIIT. TTT oor oe 
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In another column will be found a translation of an impor- 
tant Paper by M. Lesuanc, read before the International 
Congress of Electricians, held recently in Paris. The Paper 
describes M. Lesrawc's method of compounding for both con- 
tinuous and alternating-current machines, the chief advantage 
in the case of the former being that a machine with a very 
small air-gap, somewhat after the fashion of the carcass of 
an induction motor, can be employed; while in the case of 
the alternator the excellence of the compounding is the more 
noticeable feature. The method can be applied to alternators 
of the polar as well as what may be called the induction " 
type (though the regulation with the latter type is the better 
of the two), and in outline it may be said to consist in 
the excitation of the alternator field by means of 
a special form of exciter which in turn is _ excited 
partly by а circuit in series with the alternator armature, and 
partly by a second circuit in shunt with that armature, the 
proportions being so arranged that the alternator gives a 
constant voltage with varying load and power factor. 
Machines constructed in accordance with this principle are 
now at work at the Paris Exhibition with more or less 
satisfactory results, though it can scarcely yet be said that 


sufficient experience has been gained to admit of prophecy as 
to the ultimate value of the method in practice. Descriptions 
of two of these machines have already appeared in our 
columns. The idea of compounding alternating-current 
machines is of course not a new one, and the author makes 
reference to the work of MM. Вгохрег and Вососневот in 
this connection. We might further add that the General 
Electric Co., of America have manufactured similar machines, 
in which the compounding is effected by means of an exciter on 
the main shaft, through the armature of which currents from 
the alternator pass, and by their reaction upon the exciter 
fields vary the exciting voltage proportionately to the require- 
ments of the alternator field. These machines are said to 
give excellent results. The success of M. Lesiano’s proposed 
continuous-current machines will depend chiefly upon whether 
or not they can be more economically built than machines of 
the ordinary bipolar or multipolar type, and here also we must 
wait for further experience to be gained. 

A bold attempt towards an extension of facilities for 
municipal trading is about to be made by the Bradford 
Corporation. By a large majority, the Corporation has 
decided to apply next session for parliamentary powers to 
acquire а coal mine for the purpose of coal supply to their 
various undertakings. We shall be curious to see whether 
the new Conservative Parliament will offer any encouragement 
to novel proposals of this kind. 

5 

SREFTIELD has had full opportunity to discover the disad- 
vantages of a single-phase alternating current system for 
general supply purposes. A year ago, Mr. RosggT Hammonp, 
being consulted as to what had best be done, advised a change- 
over to continuous current in the central supply area, but the 
late Mr. Јонмѕом, the resident engineer, thought that the 
expense of Mr. HaMwowp's scheme was too great, and 
recommended that in view of local conditions, of which 
Mr. Hammonp could not have such an intimate knowledge as 
himself, it was preferable to forego all idea of a continuous- 
current system for the present. Mr. Hammonp being asked to 
report on Mr. Jonwsow's report, explained at length that he 
was not convinced by Mr. Jounson’s reasoning. Nothing 
definite in the way of modifying the present system was 
decided upon, however, and Mr. FEDDRN, who was appointed 
to succeed Mr. Јонхѕом, in turn presented his report—the 
fourth of the series. We published an abstract of this 
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document in our issue of September 7th, and commented on 
it. Its main recommendation is to retain the single-phase 
system and reduce the frequency from 100 ~ per second to 50. 
This week we give in another column an epitome of the fifth 
report, in which Mr. Hammonp announces himself to be in 
‹‹ entire accord ” and complete agreement with Mr. FeppxN, 
having on this occasion had ‘fuller data laid before him.“ 
It is encouraging to find a consulting engineer with such an 
open mind, but notwithstanding this the play is hardly con- 
cluded yet. Mr. Евррем is visiting Paris, Frankfort, and 
Nuremberg with a view to gaining still further knowledge for 
the benefit of his Corporation, and, when he returns, no doubt 
the sixth report on the question will be presented. But what if 
in a seventh report Mr. Нлммонр is no longer in entire accord 
апа complete agreement with Mr. Feppzn? With its great 
caution aud anxiety to do exactly the most correct thing with 
regard to electric lighting, it is surprising that the Sheffield 
Corporation ever made up its mind to buy out the old 


company. 
— — 


А IAR of unexampled prosperity in New Zealand has 
operated beneficially upon the finances of the Telegraph 
Department of that colony. According to the annual report 
of the Telegraph Commissioner for the year ended March 81st 
last, the increase of revenue from the combined telegraph 
and telephone services amounted to no less than 18:13 per 
cent. over the previous year, which itself exceeded the year 
1897 by 4:78 per cent. Like the same services in the mother 
country, and in some other of the colonies, the telegraph and 
telephone of New Zealand are still worked at a loss—but 
a loss which shows signs of gradual conversion into & profit. 
On the telegraphs the balance of expenditure over revenue 
is about £17,000; on the telephone service а little 
over £8,000. Considering the comparative newness of 
both services, and the adverse tariff with which the 
telegraph was handicapped prior to 1896, their present 
position and prospects may be regarded as fairly satisfactory. 
We should be glad to see its differential element removed out 
of the tariff altogether—the so-called urgent” telegrams 
bearing no sort of proportion to the ordinary either in 
number or in their tendency to grow. The department, we 
are sorry to notice, has suffered severely during the past year 
from mortality among its principal officers, foremost of these 
being Mr. E. Н. Bor», Inspector of Telegraphs, and Mr. W. C. 


SsyTHE, electrician. 
а — —— — — 


Appointment.— It is announced that the First Commissioner 
of Works has appointed Mr. W. H. Massey to be consulting 
electrical engineer to Her Majesty's office of works for the 
Royal ‘Palaces and public buildings in charge of that depart- 
ment. 

The Galveston Disaster.—The damage caused to the shore 
ends of the cables and to the land telegraph lines by the 
terrible hurricane which visited Galveston, U.S.A., on the 
10th ult., has now been repaired, and we are able to announce 
the complete restoration of telegraphic communication via 
Galveston with Mexico and Central and South America. 

Institution of Electrical Engineers. The first meeting of 
the new session of the Institution of Electrical Engineers will 
be held in the rooms of the Institution of Civil Engineers at 
8 p.m. on Thursday, November 8th, when the premiums for 
the session 1899.1900 will be presented, and the president, 
Prof. John Perry, F. R. S., will deliver his inaugural address. 


The Chifu-Tsin-tau Cable—Reuter states that the cable 
between Chifu and Tsin-tau, laid for account of the German 
Government, was opened for the transmission of messages on 
the 5th inst. The territory of Kiao-Chau is thus joined to the 
international cable system of the Eastern Extension and 
Great Northern Companies. No change is made in the 


tariff. 

Cable Interruptions :— Date of Interruption, 
Lataki — ——— ee une 1 1899 
Tangier— Tarifffſf t sees Jan. 3, 1900 
Ceara— par ——— — — ÁO Feb. 20, 1900 
Parí—Maranham mm Mar. 2,1900 
Méle-St. Nicolas—Cap Haitien........... ere Mar. 7, 1900 
Zanzibar—Mombaaa .................................... Sept. 20, 1900 
Pararmaribo—Cayenne ................................. Oct. 6. 1900 


The ** Twopenny Tube.“ —In our last issue we referred to the 
failures predicted for the Central London Railway. The 
following amusing explanation of its success appears in an 
American contemporary :— 


The great success of the Central London is just waking things up. The 
line has an advertising agent that is a corker. He succeeds in getting an 
article into each of the daily papers every day, and besides this he has an 
editorial about once a week ; then he has a topical song in each music 
hall every night. The consequence is that the “ Twopenny Tube " is the 
talk of the town and its receipts are beyond expectation. 


Electrical Progress in Corea.— Engineering states that an 
electric railway, under the management of an Ámerican com- 
pany, is now open at Söel, and is doing fairly well, although 
some of the natives view the spirit which works it with 
apprehension, and sometimes make attempts to destroy the 
plant. Various other developments in the applications of 
electricity are taking place, and now Söel has the largest 
electric plant in the Far East, with the exception of that of 
Tokio. On June 4 it was officially annouuced that a tele- 
graphic service between the Fusan and Chemulpo post offices 
on the one side and various places in China, via бое! and 
Wijn on the other, had been opened. The fee for the service 
within the limits of Corea is fixed at 20 sen (about 10d.) per 
word, while that between Corea and China is 62 sen per word. 


University of London.—A general meeting of Convocation 
was held on Tuesday, at South Kensington, to appoint 
members of the Senate of the reconstituted University of 
London. Before proceeding to the election a resolution of 
condolence with Her Majesty the Queen on the occasion 
of the death of the Duke of Saxe-Cobourg and Gotha was 
passed. Among the persons nominated for election by the 
registered graduates in art are Mr J. Fletcher Moulton, M.A., 
and Sir Albert K. Rollit, LL.D., B.A.; and the following is 
the result of the election by the registered graduates in 
science. The figures following the names indicate the 
number of votes in each case :— 

Elected.—Sir Philip Magnus, B.A., B.Sc. (432); Sophia Bryant, D. Se. 
(429) ; Charles William Kimmins, D.Sc. (364); Frank Clowes, D.Sc. (333); 
Silvanus Phillips Thompson, D.Sc., D. A. (259) ; Francis Sowerby Macaulay, 
D.Sc. (226). Not elected.—Sydney Russell Wells, M.D., B. Sc. (223); 
Sydney Howard Vines, D.Sc. (219): George Carey Foster, B.A. (213): 
Robert Davies Roberts, D. Sc. (147); Charles Henry Draper, D.Sc., B.A. (142). 


Central Technical College Old Students' Association.—The 
Old Students’ Association of the Central Technical College 
held its third annual dinner on Tuesday, October 2nd, in 
London, Prof. O. Henrici, President of the College and 
Dean of the Association, being in the chair. The speakers 
were the Chairman, Prof. W. E. Ayrton, Prof. W. C. Unwin, 
Messrs. O’Gorman, Armstrong and Ackermann, and Sir A. 
R. Binnie, who was the guest of the evening. This 
Association is not the*first Old Students’ Association that 
has been formed in connection with the Central Technical 
College. An Old Students’ Association of students of both 
the Finsbury Technical College and the Central Technical 
College (then the Central Institution), flourished for several 
years, and in addition to purely social functions some 
excellent Papers were read and discussed at its meetings. 
Unfortunately the Association died a natural death several 
years ago. The present Old Students’ Association of the 
Central Technical College has now boen in existence for three 
or four years, and it is to be hoped that it will be a permanent 
one. It is to be regretted, however, that its membership 
should be chiefly confined to men who were students at the 
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college only a few years ago. There are many old students 
from the earlier days of the Central Institution who hardly 
know of the existence of the new Association, but who, we 
are convinced, would gladly join it with a view to renewing 
acquaintance with some of their former comrades, The 
name and address of the hon. secretary of the Association 
is Mr. Maurice Solomon, 12, Edith-road, West Kensington, 
London, W. 

Trials of Electric Motor Cars.—The Automobile Club 
announces a series of trials of electric vehicles to be held from 
Monday, November 5th to Friday, November 9th. The fol- 
lowing are the preliminary programme and conditions :— 

1. Vehicles must be entered on or before Friday, November 2nd. The 
entry fee is two guineas per vehicle per trial. Forms of entry may be 
obtained after Friday next, October 12th, on application to the Secretary, 
Automobile Club, 4, Whitehall-court, London, S.W. 

2. Vehicles entered may be subjected to the following trials :— 

Monday, November 5th.—A run over a given course for an unlimited 
distance on one charge, the driver to declare to the observer when the 
run is to be considered as finished. 

Tuesday, November 6th.—A course of 50 miles, to include considerable 
gradients. 

Wedneaday, November 7th.—A course of 50 miles of average road. 

Thursday, November 8th.—A course of 30 miles of flat or nearly flat road. 

5. Vehicles may be entered on or before Friday, November 2nd, for an 
additional optional trial, viz., on Friday, November 9th, as follows: A run 
over a given course for an unlimited distance on one charge, the driver 
to declare to the observer when the run is to be considered as finished. 

4. The same batteries will be used throughout, and during the course 
of the trials will be under the supervision of the Club. Competitors are 
responsible for the supervision of the charging of their batteries. 

5. The energy consumed, number of passengers carried and average 
speed attained, will be recorded on certificates which will be granted 
by the Club to competitors, but no speed in excess of the legal 
limit of 12 miles per hour will be recorded or recognised. Compe- 
titors must supply drivers for their vehicles, and must provide 
on each vehicle a seat for an official observer. The routes on 
which the trials will take place will be within 50 miles of London, but will 
not be made known to competitors until immediately before the 
trials. Competitors are required to fit to their vehicles reliable and 
accurate voltmeters and ammeters which can be read during the trials 
by the observers. and these metera must be fitted with terminals by means 
of which they may be tested by the judges. In entering vehicles, com- 
petitors are requested to kindly supply, for the information of the judges 
only, a diagram of the electrical connections of each vehicle. A competitor, 
by entering a vehicle, thereby agrees to be bound by the rules and decisions 
of the Judges’ Committee in all matters, and the Judges’ Committee 
reserves to itself the right to amend the rules affecting the trials. 

Electric Lighting Provisional Orders.—In the Board of Trade 
return respecting the applications for provisional orders under 
the Electric Lighting Acts, 1882-1890, it is stated that during 
last Session 108 applications were made (59 by local 
authorities and 49 by companies). A full list appeared in 
our issue of January 5th last. Only nine of these appli- 
cations were refused, but some of the orders were only granted 
with modifications. Thus the Liverpool Diatrict Lighting 
Co. were successful in regard to Allerton, Much Woolton, 
Little Woolton and Childwall, Garston being excluded. The 
application of the Urban Electric Supply Co. for Bridge of 
Allan and Dumblane was only granted for the latter district, 
as the Board refused to include two non-contiguous areas in 
one order. The Cheltenham Town Council obtained an order 
for Charlton Kings, but failed to obtain the consent of the 
Cheltenham and Winchcombe rural districts. The County of 
Durham Electrical Power Distribution Co. having failed 
to produce the sanction of the Chester-le-Street (Seaham 
Harbour) District Counci!, their application was refused. This 
company was successful in regard to Jarrow, but the Hebburn 
and Felling districts were excluded, the local authority of the 
latter district having withheld its consent, and the Hebburn 
Council having itself made application for an order. 
On the other hand, the Freshwater and Totland (I. W.) Elec- 
tricity Supply Co. had obtained conditional consent to their 
application, and after inquiry the Board of Trade decided to 
dispense with the sanction of the local authority, and granted 
the order. The County of London Company obtained their 
order for Battersea, the consent of the Vestry having been 
dispensed with. The Lambeth application failed, as the 
promoters were unable to obtain the sanction of the Vestry. 
An inquiry was held into the application of the Marylebone 
Electric Supply Co. for an order for Marylebone (London), 
and the Board of Trade decided in favour of the application, 
but our readers will remember that the confirmatory bill was 


rejected on the second reading in the House of Commons. 
There were two applications for Ramsgate, but preference was 
given to that of the Corporation, the Isle of Thanet Electric 
Tramways and Lighting Co.’s application being refused. The 
Midland Electric Corporation for Power Distribution obtained 
powers for Upper Penn (Seisdon) and Bushbury (Cannock). 
The application of the Midland Electric Light and Power Co. for 
Leamington was opposed by the Town Council, but the Board 
of Trade decided to dispense with the consent of the Council, and 
granted the order, subject to its not coming into force until the 
local authority had made default in putting into operation the 
order obtained by them in 1899. This has, we understand, 
taken place, aud the company's order has come into force. 
The Southwold Corporation also failed in their application for 
a provisional order because ‘‘ they failed to satisfy the Board 
of Trade that they were in a position financially to give effect 
to the order if granted." The Electrical Power Distribution 
Co. were opposed by the Councils of Neath, Briton Ferry and 
Aberavon, and consequently the application for these districts 
was rejected. The same company at Staines, Chertsey, and 
Egham had won over the local authorities of the two former 
districts, and the Board of Trade decided to dispense with the 
consent of the Egham Council and granted the order. The 
Richmond (Sarrey) Electric Light and Power Co. did not 
proceed with their application for Twickenham and Tedding- 
ton, and the Twickenham and Teddington Electric Supply 
Co. succeeded in their application for Twickenham, the 
Teddington local authority dissenting from the application. 
The Uxbridge and District Development Syndicate obtained 
an order for Uxbridge, Hillingdon East, Ickenham, Cowley, 
Hayes, and Denham. There were no applications for licences 
during the past year, but the following transfers of orders were 
effected :— 

Audenshaw (1899), Droyleden (1897) and Heaton Norris (1899) to 

Manchester Corporation; Barnet (1893) and Hertford (1591) to North 
Metropolitan Electrical Power Distribution Co ; Carshalton (1898) and 
Sutton (1892) to County of Surrey Electrical Power Distribution Co. ; 
Gateshead (1899) to County of Durham Electrical Power Distribution Co. ; 
Godalming (1896) to Urban Electric Supply Co. ; Lewes (1898) to County 
of Sussex Electrical Power Distribution Co.; Margate (1896)]to Isle of 
Thanet Electric Tramways and Lighting Co. ; Weston-super- Mare (1891) 
to Weston-super-Mare District Electric Supply Co. ; and Whiston (1898) 
to British Insulated Wire Co. 
From 1888 to date the Board of Trade have dealt with 
758 applications for orders, and of these 547 were granted and 
541 were confirmed by Parliament. Of the 32 licences granted 
since 1883 only one, that of the Ingleton Electric Lighting 
and Power Co. (granted in 1899), is now in force. 111 pro- 
visional orders have also been revoked or repealed, but we 
would like to direct attention to a few of the instances in 
which local authorities have been in possession of orders for 
years, but have done nothing to put their provisions into 
force. Newbury Town Council obtained an order so far back 
as 1892, Clonmel (Ireland) Towa Council and Yeadon District 
Council in 1894, Swindon New Town District Council in 
1895, Kettering District Council in 1896, and Wells Corpora- 
tion in 1896. It would be interesting to know how these 
orders have so long escaped revocation by the Board of Trade. 
Another glaring case is that of Dorking, where the Urban 
District Council obtained a provisional order in 1897, and 
actually decided to shelve it for five years, refusing subsequently 
(in June, 1899) an offer of the Electrical Power Distribution 
Co. to purchase the order. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &. 


FRIDAY, October 12th. 
ELEcTRO-HARMONIC SOCIETY. 
5 p.m, First Smoking Concert, at St. James's Hall Restaurant. 


WEDNESDAY, October 17th. 
Royat MicnRoscoricAL SOCIETY, 

7:20 p.m. Meeting at 20, Hanover-square, W. 
FRIDAY, October 19th. 

INSTITUTION OF MECHANICAL ÉNGINERRS. 

8 p.m. First General Meeting of the Session. Paper to be read and 
discussed: “ Observations on an Improved Glass Revealer for 
Studying Condensation in Steam Engine Cylinders, and Ren- 
dering the Effects Visible,” by Bryan Donkin. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Агвк.] 


Thermo-magnetic Phenomena.— When в thin metallic plate is 
placed in a strong magnetic field perpendicular to the lines of 
force, there are four electro-thermal phenomena which have 
been successively discovered by Hall, von Ettinghausen, 
Nernst, and Leduc. An electric current traversing the plate 
from one edge to the other produces a difference of potential 
and a difference of temperature at the other two edges. A 
current of heat produces the same two effects. All these 
phenomena are well developed in bismuth, while in the other 
metals only the Hall effect and the Nernst effect are evident. 
G. Moreau now shows that these two effects are in reality 
identical, by proving that the one follows from the other, 
and that their coefficients are of the same order and sign. 
The theoretical conection between the two phenomena is 
traced by means of Kelvin’s specific heat of electricity 
c, and the relation between the coefficient K of the Nernst 
effect and the coefficient c of the Hall effect is given 


by the formula ES, where p is the resistivity of the metal. 


The author's experiments were conducted with the device 
shown in the diagram, where M is the plate under investiga- 
tion. The current—electric or thermal—is conveyed through 
the copper bar AB into M, and out by the mercury bath 
C. A, B and C act either as electric terminals or as 
heat channels. The temperature gradient is determined by 
the thermo-couples abc, ac“, situated within the circle О 
of uniform magnetic field intensity, and the distribution of 
potential is found by using one wire out of every thermo-couple. 
Thus the thermal and electric conditions are completel 

known. The author shows that in steel, iron, cobalt an 

nickel, the Hall and Nernst effects are both proportional to 


the magnetisation of the plate, and their reversal occurs at 
about the same temperature. The above formula is verified 
to within 8 per cent., but certain irregularities observed in the 
case of nickel lead to its amplification in the sense that the 
Nernst effect is a Hall effect with respect to Thomson's true 
contact E.M.F." 

[G. Monzav, Journ. de Physique, Sept., 1900.) 


Platinum Resistance Thermometer.—H. M. Tory has carried 
out an investigation, suggested by Callendar, with a view to 
determining the probable order of accuracy in the determina- 
tion of high temperatures attainable by the use of ordinary 
commercial specimens of platinum wire. Five wires in all 
were compared over the range of 400'C. to 1,000'C. The 
fundamental temperature coefficients of the resistances varied 
from 0:008892 to 0:002840, i.e., by 40 per cent. of the 
maximum value. It was found, however, that the extreme 
variations of the temperatures observed, when calculated on 
the platinum scale by the formula pt = 100 (R- R,)/(R, - By), 
in which R, R,, and R, stand for the observed resistance at 
the temperatures pt, 100deg. and Odeg. respectively, did not 
in any case exceed 9deg. at 1,000°C., or were less than 1 per 
cent. on the interval at any point of the rate of observation, 
in spite of the larger differences in the samples. It is probable 
that the platinum wires used were free from contamination 
with baser metals outside the platinum group. Wire-drawing 
produced no effect if the annealing was carefully carried out 
subsequently. In all cases, the wires with the smallest 
temperature coefficients had the largest specific resistance, 
and usually gave the lowest platinum temperatures. 

[H. M. Tory, Phil. Mag., October, 1900.) 


THE ACTION OF WATER UPON INDIA-RUBBER. 
BY HUBERT L. TERRY, F.I.C. 


Water does not percolate through rubber with any great 
rapidity, but that it does pass through it to an appreciable 
extent, and at ordinary atmospheric pressure, was demon- 
strated a great many years ago by Thomas Hancock, quite 
the most astute and laborious worker the field of india-rubber 
has known. To quote Hancock’s own words, *' I suspected 
rubber was not entirely impervious to water, and I had the 
curiosity to make a bag of canvas lined with sheet rubber, 
which I filled with water and sealed hermetically.” The 
result of this test is shown in the following series of figures: 


Ib. oz. dr. 

The weight on Oct. 21, 1826 was ............ ET 114 
Ditto Oct, 25. 1821. ð U 8 1 1 2 
Ditto Oct. 3 88ñ§?ĩ7— eei ta 1 0 0 
Ditto Now. 1 hes 14 12 
Ditto Oct. , ¼8ͤ»˙uinPVp oS 15 4 
Ditto Feb: 18111. enia ihre 7 8 
Dit to May 18,ö˖ööĩ asen 3 14 


Two years later the bag, when cut open, was found to be 
quite dry, showing that the whole of the water, rather more 
than 1902., had escaped in the 80 years which had elapsed 
since the bag was filled. It is not every experimenter of the 
present day who has the patience to wait 80 years for his 
results, and although many experiments dealing with the 
absorption of water by rubber have been conducted at various 
times I do not know of any published results which cover во 
much time and which are so conclusive as those published by 
Hanoock. A point, however, which must not be overlooked 
is the fact that the above figures relate to pure or unvulcanised 
rubber, a body which can be shown by means of the micro- 
scope to contain innumerable minute pores. With vulcanised 
rubber the case is quite different, and this product at ordinary 
pressures may be considered as almost impervious to water 
unless it is extremely attenuated, although I am unable, in 
support of thie statement, to give any figures corresponding 
in value to those of Hancock as far as extended observation is 
concerned. 

Reference has been made to the facts that Hancock's 
experiment with pure rubber was conducted at the ordinary 
pressure of the air, and that the impermeability of vulcanised 
rubber relates also to ordinary pressures. That inoreased 
pressures tend to increase the amount of water which rubber 
will absorb may be considered as proved. With regard to the 
action of water upon pure rubber under pressure, it may be 
mentioned that quite recently experiments in relation to thie 
subject have been carried out at the Charlottenburg testing 
laboratory at Berlin, and as one result it was shown that the 
game amount of water absorbed in two hours at ordinary 
pressures was taken up in ömin. when the pressure was raised 
to 8 atmospheres. With regard to the exact amount of water 
taken up by rubber at ordinary pressures the figures given by 
different observers show considerable variation, but this may 
probably be accounted for by the fact of the thickness of the 
rubber sheet not being identical in each case. The Char- 
lottenburg authorities give 8 per cent. to 35 per cent., though 
why the range should be so extensive ia not easily apparent. 
Dr. Obach has given 24 per cent. as the absorption of water 
in four months, and although I can endorse this figure I have 
obtained such varying results with rubber of different 
composition, and have found that so much depends upon the 
details of the experiments, that I am disinclined to give апу 
definite figure myself until I am in a position to treat of the 
matter in detail. An important point in connection with such 
tests is to see that the surface of the rubber is clean, that 
is, that it is free from the various chemicals which the 
manufacturers apply to the surface to destroy the tendency 
of the rubber to adhere when it is rolled up. The exact 
nature of the treatment to which the rubber is subjected by 
the different manufacturers to effect this end comes under the 
category of trade secrets, and need not be entered into here, 
but it is right that the fact should be mentioned, and it is 
also advisable to say that the processes adopted by the 
different manufacturers are not identical. From what has 
been said it will be seen that the sheet rubber employed in 
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one case may have had its tendency to absorb water affected 
to a greater degree than in other cases, and this I venture to 
suggest may account to some extent for the discrepancies 
noticeable in the figures given by various observers in regard 
to the exact amount of water which such rubber is capable of 
absorbing at ordinary pressures. 


If any further proof is wanted about this absorption we 
have the evidence which is derived from the washing and 
drying of the crude rubber in the works. The rubber, which 
is washed on fluted rollers, is hung up in the form of sheets 
in stoves maintained at a temperature of about 100°F. The 
drying process may take four or five days for completion, 
though over 90 per cent. of the water which is present is 
removed in a few hours, especially if a current of air circulates 
in the stove. It is the last few per cent. of water which is so 
difficult of removal, and it is not at all improbable that this is 
fixed in some sort of way, chemical or physical, in the pores of 
the rubber. The thinner the sheet of rubber is, the quicker 
does the removal of this last few per cent. of water take 
place, though where the amount of material to be dried is 
large, the cubic drying space available in a works is not 
always sufficient to allow of the production of very thin 
sheets. 

To turn now more particularly to the action of water upon 
rubber it may be asked whether this is entirely physical or if 
it induces any chemical change in the material. As far as 
we know with any certainty the change can only be described 
as a physical one, the effects being increase of bulk and 
diminution of adhesiveness and tenacity. In driving off the 
water by heat the rubber apparently suffers some injury, 
rendering it more prone to decay, but this, it is at once seen, 
cannot fairly be described as the effect of the water alone. 
When pure rubber is allowed to stand in water for any length 
of time it certainly undergoes some kind of decomposition, 
though I am not aware that the precise nature of the change 
has been shown. Of course the uses of pure rubber are very 
limited compared with those to which the valcanised product 
is put, and in the case of its principal application for cable 
purposes refer to the layer of sheet usually lapped as a first 
coating round the wire—it cannot be said that the question 
of the absorption of water is likely to come into prominence. 
"here may be cases, however, where unvulcanised rubber 
forms the bulk of the insulation, and I am reminded of some 
cables for mining explosion purposes which I saw at the 
exhibit of MM. Geoffry and Delore at the Paris Exhibition, 
and which were described as being insulated with “ natural 
rubber." This term is usually taken to mean raw rubber 
which has not undergone any of the processes of mastication, 
solution or vulcanisation, but in this case presumably means 
the masticated product referred to in this country as “ pure 
indiarubber." 

Although, as has already been stated, the absorption of 
water by vulcanised rubber is infinitesimal compared with 
pure rubber, yet figures given by Payen many years ago show 
that this absorption does take place to some extent, and the 
fact cannot be ignored by those who propose to put vulcanised 
rubber cables in water. In this connection it may be said 
that Mr. Kilgour, in his book on “ Electrical Distribution," 
states that Messrs. Johnson and Phillips believe that the only 
other system of cable which could compare on the score of 
efficiency and permanency with the Brooks’ oil system is that 
in which the cables highly insulated with valcanised rubber 
or gutta-percha are drawn into iron pipes kept full of water. 
This no doubt is all right as regards gutta-percha, which 
remains unaltered under water, but there seems to me to be 
room for doubt as to the permanency of the rubber cable 
when laid in this way ; at any rate, it seems quite legitimate 
to prophesy irouble within the limits of infinity, which the 
term ‘‘ permanent " rather suggests. 


With regard to the important issue of the action of water 
on deep-sea vulcanised-rubber cables, there seems to be a 
considerable difference of opinion, and it may be that the idea 
that rubber is quite unsuitable for this purpose originated in 
the fact that some of the earlier rubber cables proved unsatis- 
factory. Perhaps opponents of rubber for this purpose have 
not paid sufficient attention to the results which have been 


obtained by improvements in the rubber insulation. Messrs. 
Hooper recently wrote to the Indiarubber Journal, in reply to 
an article reflecting on the use of rubber for deep-sea work, 
stating that а valcanised-rubber cable laid by them 25 years ago 
in 2,000 fathoms of water is now in perfect condition. The 
passage of arms which has taken place between Mr. Oscar 
Schafer in The Electrician and Mr. Ira Henry in the Indiarubber 
World has relation more to the probable longevity of the seam- 
less insulation than to any defect which is likely to arise 
from porosity. But from the fact that the United States 
Government has recently given an order to the Safety Insu- 
lated Wire and Cable Co. of New York, to which firm I 
understand Mr. Henry belongs, for 400 miles of rubber insu- 
lated cable for deep sea purposes, it would seem that the 
question of porosity is not one that need be seriously con- 
sidered. In face, then, of what has just been said it would 
seem that the opponents of rubber insulation from the porosity 
point of view had perhaps better reconsider their position, 
which recent experience goes a long way to prove is somewhat 
untenable. Of course, in referring to the action of water 
upon rubber it is always necessary to be explicit as to the 
nature of the rubber, whether highly compounded or not, 
because the composition of the rubber may have a profound 
influence in determining its capacity for absorption. 


THE PARIS EXHIBITION.—IX.* 


(BY OUR SPECIAL CORRESPONDENT.) 


Several other countries besides Great Britain, France, and 
Germany exhibit generating machinery, and, as will have 
been noticed in the table given in my second article, furnish 
electrical energy for the light and power supply of the 
exhibition. The Swiss firms in particular have some fine sets, 
and the eminent firm of engine makers, Messrs. Sulzer & Co., 
have been to them somewhat the same as the Augsburg- 
Nuremberg Co. to the German dynamo firms. Fig. 58 is a 
general view of the Sulzer exhibit. To the right-hand side 
is a 1,700 m.r. four-cylinder triple expansion engine, driving а 
Brown-Boveri alternator, and to the left a 750 н.р. tandem 
engine coupled to a Rieter flywheel dynamo. The four- 
cylinder engine is shown in greater detail in Fig. 54, and has 
the following main dimensions :— 


Diameter of Н P. cylinder 600mm 
Ditto ЬЕР. uw. БЫ 850mm 
Ditto each L.P. cylinder 1,025mm. 
ifl): Meme rr 1,500mm. 
hino ewe rp 85 revs. per min. 
Steam pressurr e 0 . 11 atmos. 


Normal output at 30 per cent. cut-off 
on H.P. cylinder ......... DU EUER 1,700 1. H. P. 1,500 E. H. p. 
Maximum output at 40 per cent. cut-off 
on Н.Р. cylinder ........................... 1,950 I. H. . 1,750 Ek. H. . 

The illustration gives a good view of the valve gear, which 
is of Messrs. Sulzer's usual design, with four-seated valves, 
the regulator acting on the cut-off of the H.P. cylinder, and 
the cut-offs of the other cylinder being adjustable by hand. 
The Brown-Boveri alternator likewise follows the usual lines 
adopted by its makers. It is designed for 1,000 volts, three- 
phase current at 42:6 «^ per second. 

Fig. 56 shows a vertical twin tandem engine, driving an 
Oerlikon 2,200 volts inductor alternator. This develops 
350 k. H. p. at 250 revs. per min. Its cylinder diameters are 
280mm. and 450mm. with a 400mm. stroke. With 11 
atmospheres pressure and at a cut-off of 25 per cent. its output 
is 885 1.m.P. ог 850 E. H.., and at 45 per cent. cut-off it can 
furnish 515 1.н.р.'ог 475 k. H. r. A feature of the engine is 
the single valve gear for each pair of cylinders. The 
Oerlikon single-phase alternator coupled to this machine is, as 
already mentioned, of the inductor type, the stationary field 
winding being a flat coil of copper ribbon placed between the 
two sides of the armature winding. The exciter is placed on 
an extension of the bedplate and is coupled to the main shaft 
at the end not seen in the illustration. Another similar 
machine of the inductor type standing near to this one has an 


* Previous articles appeared in The Electrician of July 20 and 27, 
August 3, 24, and 31, September 14 and 28, and October 5. 
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Ко. 54.— Ѕсілев 1,700 Hr. ENGINE AND Brown BOVERI ALTERNATOR, 
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output of 650kw. at 8,000 volts, with a speed of 250 revs. per | by swallow-tailed keys held by bolts, so that the bolts need 
min., and a frequency of 50 J per sec. only be loosened to remove a pole-piece and its coil. The 

The large machine in Fig. 55 is a 5,500-volt, 1,800 kilo- | exciter is a 12-polar ring-wound machine, mounted on the 
voli-ampere three-phase Oerlikon dynamo driven by ап | same shaft as the alternator, as seen in Fig. 55, and on 
Escher-Wyss engine at 94 revs. per min. It furnishes only | account of the slow speed the commutator is of large diameter 
about 1,000 kilovolt-amperes single-phase at 2,200 volts, | and has many sections. An exciting current of 80 amperes 
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Fic, 55.— EscBER-WYss-OERLIKON ALTERNATOR, 


however, for the light and power service of the exhibition, | to 90 amperes at about 100 volts is required. The adjust- 
the winding of the armature being disposed in parallel to ment of the voltage of the alternator is effected by varying 
permit of this arrangement. The slots in the armature, | the resistance in the field circuit and in the shunt of the 
which is stationary, are open, and the coils are wound first ' exciter, and following a usual practice on the Continent, the 
! handwheels for making these two adjustments are concentric. 
|. The engine is a tandem Corliss one, with 650mm. and 
1,100mm. cylinders and 1,200mm. stroke. The crank-shaft 
| bearings are 400mm. diameter and 750mm. long. A feature 
is a water cooling arrangement for the crosshead guides. 
; Both cylinders are jacketed, the H.P. cylinder with live steam 
| and the L.P. cylinder with steam from the receiver. Each of 
| the four Corliss valves is driven by an independent eccentric. 
The ordinary arrangement is adopted of a fixed cutoff, 
| adjustable, however, by hand, on the L.P. cylinder, and а 
! cut-off on the Н.Р. cylinder regulated by the governor. The 
| latter is of the spring type, and is provided with a speeding 
| gear, by means of which the speed of the engine can be 
adjusted whi]e the engine is running. 

A quaint little barring engine is employed for this engine. 

It possesses three single-acting cylinders, the cylinders them- 
selves being disposed radially to the crank shaft 120deg. apart. 
The diameter of each of these cylinders is 110mm., with 100mm. 
stroke, and the engine runs at 800 revs. per min. . 

Messrs. Rieter & Co. have a fine exhibit, which includes 
— = —— E electrical as well as hydraulic and general engineering appa- 
Fic. 56.—SUL“ER-OERLIKON INDUCTOR ALTERNATOR, ratus. A three-phase alternator shown by this firm has 
the stationary armature within instead of external to the 
and then slipped in position and held by fibre wedges. As | field magnets, the latter being a series of poles radia- 
usual, the armature casting is also supported below, as well | ting inwards from the periphery of the rotating wheel. 
as оп the bed-plate of the dynamo, and on the latter are adjust- In order to rotate the armature, for inspection and 
ing screws to permit of exact centreing. The flywheel | repairs, the latter can be fixed to the field magnet 
magnet has 64 poles with laminated cores held in place by means of wedges, and rotated with it. An interest- 
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ing little detail of this machine is the washers employed 
to keep the field magnet bolts tight. These have a 
small indentation in them as sketched in Fig. 57, which 
coincides with a small hole beneath, and after the nut is 
screwed up one side of the washer is turned up against one 
face of the nut. This effectually prevents the bolts from 
working loose. The Alioth Co., and their French house, 

the Société des Applications Industrielles, also exhibit some 


Fic. 57.— WASHER EMPLOYED ON THE RIETBR ALTERNATOR. 


machinery and apparatus, especially in connection with the 
sub-stations and moving platform, which will be referred to 
later. 


THE SO-CALLED “SKIN EFFECT,” OR THE 
INCREASED RESISTANCE OF IRON WIRES 
TO ALERNATING CURRENTS. 


BY B. HOPPS. 


So few data have been published on this subject that the 
following results and curves may be of some interest. It is a 
well-known fact* that the resistance offered by an iron rod or 
strip to alternating currents depends not only on its length, 
cross-cection, and its temperature, but also on the frequency 
of the current and the magnetic properties of the iron. It is 
found that the resistance increases the higher the frequency 
and the greater the puer of the iron. This increase is 
more especially marked in the case of wire or rod of circular 
cross-section. 

The following are results of tests made on straight lengths 
of iron wires and rods of ordinary commercial value, and to 
ensure а fair average special care was taken to obtain them 
from various manufacturers. An observed current was passed 
through the rod, the volts drop due to a known length being 
measured by means of a low-reading hot-wire voltmeter :— 


Length 
Dia. of | between Volts Cyoles Apparent | True re- | Mic'hms 
rod in volt | Amps. d resistance sistance | рег 
inches. leads in Гор. | sec. in ohms. in ohms. cubic in. 
| inches 
0:975 16 | 912 | 115 | 45 | 00126 T 60:25 
» » 96:0 1:39 67 0-0145 sec 69:4 
» й 914 1:69 102 0:0185 22 88:5 
^ Е 14:5 0°0163 0 ыр 0`00114 5:45 
0-77 120 96:0 1:09 44 0:0114 SS 44:2 
» " 97:8 1:30 64 0:0132 En 51:2 
Е К 96:9 1:56 100 0:0161 T 624 
" " 23:6 0:0325 | 0 8 000138 §'35 
0:505 120 70:5 1:12 | 45 00159 же 26 5 
Е i 76:4 1:40 60 0:0183 eis 30:5 
" 5 63:5 1:51 100 0:0238 “з 39:7 
» 20°6 0:0775 0 8 0:00376 6:21 
0:590 132 63:5 1:39 45 0:0219 m 19:8 
3 5 51:8 1:46 66 0:0282 $ 255 
iy i 55:5 1°88 100 0°0539 8525 35077 
а 5 174 0:116 0 кл 0400667 603 
0278 144 39:5 141 47 0:0357 UM 15:0 
x " 36:6 1:57 65 0:0429 sei 181 
" » 40:8 2:07 99 0`0507 NE 214 
s " Т1 0:104 0 on 0°0135 569 
0:157 96 51:8 1:24 45 0:0389 T 7:84 
- " 26:8 1°27 66 0:0474 - 9:56 
уэ n 27:2 1:54 100 0:0566 inis 11:4 
6 s 4:55 | 0119 0 ee 0:0262 5:28 
0:105 120 156 | r47 47 0:0943 СЯ 68 
" б 15775 | 1:65 67 001035 ТАЛ 
» » 21:8 | 2:51 100 0:01060 eui 765 
RE Й 198 , 15 = 0:0758 5°47 


Proc. I. E. E., 1889, Vol. XVIII., No. 77, p. 16; Electrical World, 1893, 
Vol. XXI., p. 300 ; Trans, Am. I. E. E. 1898, April 18; Wiedemann's Annalen, 
Vol. LIIL, p. 1 353. 


Figs. 1, 2 and 8 show curves derived from the above tables. 
From these results it will be seen that the resistance offered 
to currents of 100 cycles per second by rods of 0-975in. diameter 
is roughly 16 times that offered to continuous current, this 
value decreasing with the smaller diameters of rods to only 


Diameter of Rod in Inches. 


40 50 
ые, Impedance in M iie. 
Fic. 1.—Specific 3 of Iron Rods of varying Diameters at 
00, 70 and 45 cycles per second. 


1:4 times for a wire 0°105in. diameter. Furthermore, one learns 
from the results that there is corresponding to each periodicity 
& certain value for the roger bens resistance per unit length 
below which it cannot be decreased by further increase of 
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Fic. 2, — Specific Impedance at various Cycles of Iron Rods of varying 
Diameters, 


diameter of the rod. For instanoe, the curve for 100 cycles, 
see Fig. 3, shows that no increase of diameter, however great, 
will reduce the apparent resistance per inch length below 
100 microhms per cubic inch. 


o o 
$ 2 8 
Apparent Resistance Microhms 
Fig. 3. 


It is a matter for further experimenting to determine the 
nature of this additional resistance, in how far it is of 3 
reactive nature and in how far it is of the nature of ohmic 
resistance. A delicate wattmeter measurement would enable 
these resistance components to be separated and would be of 
still further interest in connection with this subject. 
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THE LICHT EMITTED BY THE CONTINUOUS- 
CURRENT ARC.* 


BY MRS. AYRTON. 


- Among the curves which Prof. Ayrton showed at Chicago in 1893 
there were several connecting the mean spherical candle-power of 
the arc with the current, for given distances between the carbons. 
The carbons used in these experiments were a 13mm. cored positive 
and a solid negative of 11mm. From these curves he concluded 
that, with the same current, the candle-power increased with 
the distance between the carbons up to a certain point and then 
diminished, so that with any given carbons there was, for each 
current, a definite length of arc at which a maximum candle-power 
was obtained. This new and unexpected result was confirmed by 
Prof. Carhart, who deduced it from his own experiments inde- 
ndently, and announced it at the same meeting, but from a rather 
ifferent point of view. He found that, with a constant current, 
the candle-power reached the maximum with certain difference of 
potential between the carbons. Now, with given carbons and a 
given current, the difference of potential between the carbons depends 
only on the distance between them ; so that the two discoveries relate 
to the same fact—a fact which, until now, has not been explained. 
. In order to study this phenomenon, I plotted curves connecting 
the mean spherical candle-power with the length of the arc for 
constant currents, utilising the experiments of Prof. Ayrton. I found 
that not only did these curves show the maximum point which 


practically no longer changes when the arc is lengthened. This com- 
plete curve for large currents has usually the form shown in the top 
curve in Fig. 2. 

This curve shows that, after separating the carbons, with a suf- 
ficiently large constant current, the light first increases to a maximum. 
as the arc is lengthened, then, with a slightly longer arc, it diminishes 
to a minimum, and, with a still longer arc it increases again to a 
second maximum. 

To verify the first maximum point and the minimum point, 
Messrs. Newton and Good carried out some experiments for me 
at the Central Technical College, and these experiments entirely 
confirm those of Prof. Ayrton and M. Blondel. Messrs. Newton 
and Good compared the candle-power of two 30-ampere arcs, one 
with a length of 1mm. and the other of 2mm., using a 13mm. cored 
carbon and an 11mm. solid carbon identical with those used by Prof. 
Ayrton. The experiments lasted four days, and minute precautions 
were taken to ensure that the conditions were absolutely the same in 
the two arcs, even to the point of interchanging the positions of the 
two arcs. In 17 of the 18 experiments which they made, the 1mm. 
arc had a candle-power greater than that of the 2mm. arc—which 
appears fairly conclusive. | 

th order to see how far it would be possible to predict this singular 
fact, we must examine in detail the different sources of light in the arc. 
There are five, which I arrange in the order of their importance :— 

1. The crater. 

2. The white spot at the extremity of the negative carbon. 
5. The vapour. 

4 and 5. The red parta of the carbons. 


Prof. Ayrton. 
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Prof. Ayrton announced, but that those which related to currents 
reater than 10 amperes had minimum points at a distance 
tween the carbons of about 2mm., the curves having the form 
indicated in Fig. 1. In order to assure myself that for these 
minimum points with large currents Prof. Ayrton’s experiments 
were confirmed by the researches of other observers, I examined 
the remarkable series of experiments which M. Blondel published in 
1897. M. Blondel did not trace the curves connecting luminous 
intensity with length of arc at a constant current, but the connection 
between the luminous intensity with the difference of potential 
between the carbons. As he did not employ currents greater than 
10 amperes, the indications which his curves give of a diminution in 
the totul flux of light with arcs of about 2mm. seemed only to be 
errors of observation. Neverthelees, they existed, and, on plotting 
from M. Blondel’s admirable tables the curves connecting the 
total flux of light with the length of the arc, I found quite a 
number which showed indentations (for 2mm. or 3mm. arcs), 
and one especially where there was an actual minimum 
point. M. Blondel’s experiments were very complete. те 
were made with arcs from Omm. to IImm., i2mm, an 
sometimes even 16mm. long, and they therefore give us the entire form 
of the curves from an arc of Omm. to that at which the candle-power 


* Abstract of a Paper read before the International Electricity Congress 


at Paris. 


As is well known, it is the crater which gives the greater part of the 
light, only all that is produced there does not eucceed in passing the 
negative carbon ; so that when the carbons are very close together 
nearly all this light is shut in. The longer the arc the more light 
can escape from the crater, and the arc does not need to be very 
long to enable, practically, all the light to pass. Thus, supposing that 
the intrinsic brilliancy of the crater (the flux of light emitted per 
square millimetre) does not diminish, and that its area does not 
diminish either, the quantity of crater light which can pass the 
negative carbon must increase continuously but at a diminishing rate 
as the arc is Jengthened. Now as long ago as 1881, Capt. Abney 
(now Sir W. de W. Abney) found that the intrinsic brilliancy of the 
crater was quite constant for given carbons, depending neither on the 
current nor on the length of the arc. In 1896 I pointed out, at 
Toronto, that, far from diminishing, the area of the crater increases 
a little when the arc is lengthened with a constant current. In 
consequence, it would seem as if the curve representing the relation 
between the useful portion of the light of the crater and the length 
of arc must take the form shown in Fig. 3. 

As for the other four sources of light, I have found that the area 
of the white spot is constant with constant current ; consequently, 
its useful light must increase with the length of the arc, for this 
light must also escape more easily as the distance between the 
carbons increases, he light emitted by the red parts of the 
carbons is quite small; but such as it is, I have found that it 
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increases on lengthening the arc, since the lengths of these red 
portions increases. The light emitted by the vaporous are must 
also increase with the length of the arc, since its surface of emission 
must increase at the same time. Thus the light from each source 
increases with the length of the arc, and the curve which connects the 
mean spherical candle-power with this length should, therefore, take 
the form already shown in Fig. 3. How is it then that the shape of 
the curve is entirely different when it is determined experimentally ? 
How is it that, instead of increasing continuously, the candle-power 
shows two maximum and one minimum points 1 

Let us first seek the reason of the first maximum and the minimum. 
For this we must consider again the shielding effect of the negative 
carbon. Up to the present, we have not taken account of the different 
forms which this carbon assumes according to the magnitude of the 
current and the length of the arc. Now I showed in 1895, that the 
shapes of the two carbons change very much when these two vari- 
ables are changed, and that there even grows a sort of very sha 
supplementary point at the extremity of the negative carbon wit 
large currents and short arcs, this point disappearing entirely when 
the arc is lengthened. Fig. 4 gives four reproductions of the arc and 
the carbons, which show clearly the difference in shape of the nega- 
tive carbon with arcs of the same length but different currents, The 
two to the left are arcs of Imm. and 2mm. respectively with a current 
of 6 amperes, and the two to the right are arcs of the same lengths, 
with a current of 28 amperes. The supplementary point is not seen 
at all in the first two; but is very distinct in the 2mm. arc to the 


withthecarbons and the currentsof which weare speaking, the arcabout 
Imm. long gives more light with less consumption of power than an arc 
of about 2mm. long, i. e., the smaller are not only gives more light 
but has actually a better efficiency. Not only that, but I showed in 
1896 that the ratio of the power expended in the arc to the power 
developed by the dynamo increases on diminishing the distance 
between the 5 at 5 {ш ; п {һе гайо và candle- 

wer to power develo the dynamo is ter with a 
сш for а imm. are har for a 2mm. arc. Therefore, with mM 
constant currenta the short arc with the slender negative carbon has 
every advantage over an arc a little longer but with a blunter nega- 
tive; not only does it give more light but it is more efficient. 

Let us see if it gives a better efficiency not only than arcs a little 
longer but also than arcs of every length with the same current. 
From the point of view of economy two things are essential in the arc. 
First, it is necessary that the greatest possible quantity of ene 
supplied to the arc be converted into light, and secon 
that the largest possible proportion of this light be utili 
With regard to the first consideration, I have shown else-. 
where that the power given to an arc i mm. long between solid 
carbons of 11mm. and 9mm. diameter with a current of A am 
ів [(38:88--2:070)A +1166+ 10540] watts. Of this power, as I 
showed at Bristol in 1898, (38:88A + 11°66+3°1l) watts are expended 
at the junction of the two carbons with the arc vapour, and 
(2:07 À ＋T 7-44) l watts are expended in the arc vapour itself. Thus, 
for every increase of 1mm. in the length of arc there is an increase 
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right, and it is seen still more clearly in the 1mm. arc. It ie, 
above all, the distance between the circle of attachment of this 
point and the mouth of the crater which determines the amount 
of crater light which can pass the negative carbon, for the point 
itself does not stop much of the light. Now the distance between 
this circle of attachment and the crater in the two 28-ampere arcs is 


about ка a ea when we consider that the whole extremity of the 


negative carbon is longer and thinner for the 1mm. arc than for the 


2mm. arc, we find sufficient reason for the candle-power of the 


former to be larger, or at least as large as that of the latter. 

To sum up, on separating the carbons of a large current arc, the 
amount of crater light which passes the negative carbon is determined 
by two opposing tendencies, The increase of distance between the 
carbons tends to increase the candle-power, but the consequent 
blunting of the extremity of the negative carbon tends to diminish 
it. When, in increasing the length of the arc with a constant 
current, the first tendency predominates, the candle-power increases ; 
when the two effects balance one another the candle-power remains 
constant, and when the second tendency has the upper hand the 
candle-power diminishes. The first is what took place with the arcs 
of 1 mm. and less and the second when the carbons were about 
2 mm. apart in the experiments of Prof. Ayrton and M. Blondel. 

It would, pernaps, hardly be worth while giving so much attention 
to the possibility of obtaining more light with a quite short arc than 
with 105 er one, were it not for the following very practical conse- 
quences: The difference of potential between the carbons at constant 
current is less with small arc lengths than with great. The power 
expended in the short arc is, therefore, less than in the long arc. us, 


of 3:1 watts only in the power actually supplied to the junction of 
the crater with the arc (for the term 3'1? belongs to the positive 
carbon alone), and an increase of (207A -- 7:44) watts in the power 
expended in the arc vapour. With a continuous current of 10 amperes, 
for instance, the increase of power required at the crater for each 
elongation of 1mm. in the length of arc is only 3 watts; while the 
vaporous arc, which only contributes a minute fraction of the entire 
light, requires 28 watts It is therefore evident that the most 
economical method of converting the power into light is to employ 
as short an arc as өз ble. A short arc therefore, no matter what 1s 
the current, is doubly economical so far as the production of light is 
concerned. It is economical, as I have already pointed out, because 
it utilises a large part of the power developed by the dynamo, and it is 
economical because it transforms a large part of that power into light. 

However, the virtues of the very short arc of 1mm. or thereabouts 
have not, up to the present, been recognised. They have been 
obscured, like the light of the crater, by the negative carbon. What 
is the good of all this economy in the creation of light if, after all, 
it is hidden under a bushel? It is here that the very short arc with 
large currents comes in. In this arc the light created is not shut in 
between the two carbons ; the slender point of the negative allows 
more light to pass than if the arc were two or three times as long, 
but had a blunter negative. Not only, therefore, does a short arc 
transform the greatest possible part of the power of the dynamo into 
light, but if it is also a large-current arc it permits us to utilise the 
greatest possible quantity of this light. In short, the very short arc 
with large currents combines all the conditions necessary for the 
greatest economy. 
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To prove tbat this is not mere theory, we will turn in to 
that rich mine of experiment, the researches of M. Blondel. In 
his investigation with continuous currents, M. Blondel employed, 
among others, four pairs of carbons of the same quality, the posi- 
tive being cored and the negative solid, the diameters being 
18—14, 14—12, 10—10 and 8—6. I have plotted, from the figures 
which he has given in his tables for each of these pairs of carbons, 
curves which connect the efficiency and length of the arc for arcs of 
Omm. to 10mm. at a constant current of 10 amperes. For one pair 
(10—10), the maximum efficiency was badly defined, but for the 
other three the efficiency was a maximum with arcs of 1mm., 07mm. 
and 125mm. respectively. Thus, even with carbons as large as 
18mm. and 14mm. and currents as small as 10 amperes, the most 
economical arc is as short as about 1mm. 

There is one other consideration which tends to economy with 
short arcs: it is that the negative carbon, if not both carbons, is 
consumed more slowly than in a long arc for the eame current. 
There are two reasons for this. First, the short arc extends further 
along the negative carbon and protects it better from the air. 
Secondly, the carbon thrown off from the positive, instead of dis- 
tributing itself and being dissipated, remains on the negative point 
and forms there, I think, that supplementary point which is the 
particular cause of economy in short arcs with large currents. 

The sharpening of the negative carbons with large currents and a 
short arc has thus а very practical value. It allows us to approach 
the ideal conditions for the arc as regards economy. These ideal 
conditions are: (1) That the distance between the carbons be zero, 
and (2) That the extremity of the carbon be infinitely thin. It is 
true that this ideal can never be realised, but it is always well to 

ise the ideal for it points the way to progress. The most 


evident progress in this case would Бе : First, to employ with given 


carbons, the shortest arcs and the largest currents possible, without 
approaching too near to the hissing point. Secondly, to find 
a negative carbon which, when burning in the arc have an 
extremity even longer and thinner than the carbons employed at 
present and which, nevertheless, shall burn much more slowly. 
We now come to the second point of maximum candle-power in 
the curves which connect the candle-power with the length of arc 
(Figs. 1 and 2). This point, as we have already seen, depends neither 
on the changes in the shapes of the carbons nor on variations in the 
four minor sources of light. It is, therefore, to the amount of light 
received from the crater that we must attribute the variation of 
light which produces the second diminution of candle-power after a 
certain length of arc. This diminution differs from the first of which 
we have spoken, as it occurs with all currents, whatever their mag- 
nitude. The light received from the crater can only depend on three 
circumstances : First, the area of the crater ; secondly, its intrinsic 
brilliancy ; and thirdly, the opposition offered to the passage of the 
light by the negative carbon or other causes. I have already men- 
tioned that the area of the crater increases with the distance between 
the carbons, and that Sir William Abney found the intrinsic 
brilliancy absolutely constant. It is true that in one of his 
iments M. Blondel thought he found that the maximum bril- 
liancy of the crater changed from 163 bougies décimales per square 
millimetre with a current of 5 amperes to 210 ies décimales with 
a current of 25 amperes ; but, as he remarked at the time, this kind 
of measurement is very difficult to make, on account of the continual 
change in the position of the crater, so that one must not rely too 
much on this observation. Besides, even if the measurement had 
been exact, it is impossible to believe that the variations observed 
denoted changes in the intrinsic brilliancy of the crater. For if 
this brilliancy is not constant the temperature of the crater cannot 
be constant either. Now the experiments of Rossetti, Nakano, and 
several other observers, and, above all, those of Violle, prove conclu- 
sively that the temperature of the crater is absolutely constant at 


atmospheric pressure. Therefore, it is to no real variation in the 
brilliancy of the crater that these apparent variations can be attri- 
buted, and, in consequence, it cannot be a diminution in the intrinsic 
brilliancy of the crater that can be the cause of the diminution of 
the candle-power of the arc after a certain 5 There only 
remains one way of explaining this diminution. It is by some sort 
of screening other than that caused by the negative carbon, for this, 
as we have seen, screens the light of the crater less and less after a 
length of arc of 3mm. We must, therefore, see if we can find some- 
thing else that screens the light of the crater. | 
Turning over in my mind all the causes which could contribute to 
such a screening action, it occurred to me that, although the light 
emitted per square millimetre of the crater was necessarily constant 
on account of the constancy of its temperature, the same did not 
necessarily hold for the quantity of light which would strike the eye 
or the screen of the photometer. For in passing from the crater to 
the eye, the light 1s obliged to cross a jig full of a substance 
which is called carbon vapour. Now, if this substance could, for 
instance, absorb a perceptible quantity of light, then lengthening 
the arc would increase the quantity of absorbent material which 
the rays would have to traverse, and hence would diminish the 
amount of light emerging from it. It may be objected that there 
is never sufficient vapour to absorb the quantity of light necessary 


1mm. 


Fic. 4.—Diagrams of Carbons with Arcs of Imm. and 2mm. and Currents 
of 6 amperes and 28 am 
Carbons: Positive, 15mm. cored ; Negative, IImm. solid. 


to cause the diminution of ере in question. Perhaps not, 
if it is vapour pure and simple, But far from this being the case, 
as long ago as 1822 Silliman, editor of the paper bearing his 
name, observed that there is always a continuous current of 
solid particles of carbon rejected from the positive towards the 
negative pole; a fact frequently observed since. In 1897, also, 
Herzfeld, as the result of a beautiful experiment, succeeded 
in attracting these particles out of the arc on to a well- 
insulated plate charged at a high potential, and placed at 
8cm. from the arc. e see, therefore, that the arc cannot be 
composed of vapour only; on the contrary, it must have a 
very complex composition of vapour, gas and solid particles of 
carbon. Now, I argued that the solid particles since they are heated 
to a white heat must certainly reflect part of each ray that strikes 
them, and they refract and absorb other parts of the ray. In con- 
sequence this arc, which is termed gaseous, but is not at all purely 
gaseous, must throw a shadow. Hence, on passing the light of a 


crater of an arc through another arc on to a screen, the shadow of- 


the second arc must be cast on the screen. 

To verify this, Mr. Mather was kind enough to try the experi- 
ment for me, and unquestionably the shadow of the second arc was 
defined very clearly on the screen. It had the form shown in Fig. 5, 
which is copied from a photograph taken for me by Messrs. Fithian 
and Denny, two students of the Central Technical College. It is 
very difficult to photograph such a changing shadow, and so delicate 
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a one, between dark carbons, and unhappily the tints of the shadow 
are lost, but one sees distinctly its form and the line of light which 
surrounds it. Mr. Mather was the first to observe this line, and 
immediately recognised its significance. It is that the arc is a lens 
which thus refracts the light that traverses it. From the form of 
this lens it may be deduced that the arc is less dense than the 
hot air which surrounds it, for it has a double convex cylindrical 
form, and if it were denser than the air with this shape its shadow 
would have a white spot of lightat the centre. The arcbehaves, therefore, 
as a negative lens. If the arc only refracted the light of the crater, or 
even if it refracted and reflected it only, this alone would not 
necessitate a part of the light being lost. It would only change the 
disposition of tbe light without changing its quantity. It is true 
tbat, in refracting the light of the crater, the arc bends into the 
negative carbon some rays, which otherwise would reach the eye, 
but]after a geometrical examination of several images of arcs of 
different lengths with the same current, I have convinced myself 
that this absorption, which is always fairly small, actually diminishes 
as the arc is lengthened. Thue, во far as this refraction is concerned, 
the luminous intensity of the arc must increase on separating the 
carbons more and more. No, we have not to do with absorption 
in the carbons, but with an actual loss of light by absorption in the 
S between the carbone. For let us see what must happen when 
the light of the crater traverses the space full of vapour, gas, and 
solid particles of carbon, which is called the arc vapour. 

It may be admitted that the light of the crater is partly reflected 
and partly absorbed by each particle of solid carbon which it meets. 
Hence, no ray which meets a particle of the solid carbon will pass 
straight d the arc. Some rays will, perhaps, not meet any at 
all, others will only meet a few particles, while others again will be 


Fic. 5.— Shadow of the Arc. 


reflected from particle to particle in and out and up and down, 
and at each reflection a part of their light will be absorbed. The 
more particles there are in the arc, the more the light of the 
crater will be absorbed. Thus, if there are more of these particles in 
a long arc than in a short one, this is all that is necessary for the 
light intensity of the arc to diminish after certain lengths For on 
separating the carbons (when there is no longer a supplementary 
point on the negative) there will be an increase in the candle- 
power on account of the increase of the distance between the carbons 
and a diminution on account of the absorption of the light from the 
crater by the solid particles in the arc. 

It only remains to show that there are more solid particles 
in a long arc than in a short one, and this I will endeavour to do. 
The carbon is evaporated at the surface of the crater. Everyone is 
in agreement about this, but how is it that everybody also agrees 
that it remains in this state of vapour even at a distance of lcm. or 
more froin the crater? Water vapour when it leaves the spout of a 
kettle only continues as vapour for a short distance, and then 
becomes mist. What prevents carbon vapour from being transformed 
into mist at a short—a very short—distance from the crater? For 
there is much more difference between the temperature of carbon 
vapour and the air which surrounds the arc than there is between 
the temperature of the water vapour and the air which surrounds 
the spout of a kettle. It is true that the current, in flowing through 
the arc, must heat it, but it heats it equally over its whole 
length ; while the air must cool to a much greater extent that part of 
3 ur which is far from the seat of vaporisation (the crater) 

t 


t which is nearer to it. Thus the arc must have a falling 


- 
curve of temperature which diminishes in passing from the crater to 


the negative carbon. | / 

There is а little experiment which I bave often made, which 
shows clearly that the temperature of the arc quite near to the 
erater is higher than elsewhere, On putting the extremity of a 
very thin carbon pencil in the arc near the crater, one can bend 
this carbon pencil sufficiently to make a perceptible angle by 
pressing it against the positive carbon ; but there is no other part of 
the arc in which this can be done. If, for instance, two of the 
little carbons be introduced into the are and pressed one against 
the other, it is impossible to bend them, and it is the same on pressing 
one of these carbons against the negative, it will not deflect the least 
little bit. That shows, I think, that quite near to the crater the 
arc is so hot that it can soften the carbons, but that further off it is 
too cold to do this. 

Thus it is more than probable that the carbon vapour on leaving 
the crater acts in exactly the same way as water vapour leaving 
the spout of a kettle. For a very short distance it remains 
in the state of vapour, and further on it becomes carbon mist and 
cools more and more as it gets further from the crater. If the layer 
of vapour that is spread over the crater is very thin, and if it has (as 
all pure vapours have) a large specific resistance, the resistance of this 
layer might be great enough to explain the greater part of the 
difference of potential—the back E. M. F., as it is called - which 
always exists between the positive carbon aud the are. The mist, 
on the contrary, which would be mixed with the burning gases, 
would have a relatively low resistance, so that the resistance of the 
gaseous arc would be relatively small; which is what is found in 
рене In any case, if the carbon vapour becomes mist at ‘a short 

istance from the crater (and the solid particles of carbon thrown 
off by the positive would assist this transformation), then by increas- 
ing the length of the arc the quantity of this mist would be increased, 
and the light of the crater would traverse more of the absorbent 
material ; so that the amount of this light that was absorbed by the 
arc would increase with the length of the arc. 


(To be concluded.) 
— — 


RECENT TRAMWAY CONSTRUCTION, WITH 
SPECIAL REFERENCE TO THE DEMERBE 
SYSTEM.* | 


BY WILLIAM DAWBON. 


It is about 35 years since the introduction of tramways into 
the large towns of Europe, and an account of the changes and 
developments which have been made in this means of transport 
would be very interesting from an historical point of view, but of 
little technical or industrial interest. The principles of construction, 
the different systems formerly in use, and the mode of traction have 
all been revolutionised in the comparatively short time which has 
passed since the introduction of tramways into this country, so that 
there is little to learn from the past. It would take up too much 
time to enumerate and investigate all the systems of tramway con- 
struction which were successively tried when tramways were generally 
worked by horse traction, and which have now given place to other 
methods more suitable for mechanical or electric traction. The first 
tramrails were laid on either longitudinal or transverse wooden 
sleepers, but it was found that the wood soon rotted. The sleepers 
were therefore discarded, and experiments made with tramways 
constructed entirely of metal. The Vignoles rail was adapted for 
this purpose, and, finally, rails of the Brocca (or girder) and the 
Demerbe (or trough) type were manufactured. 

The Brocca rail was aftewards adopted in Germany and England 
under the name of the Phwnix or girder rail. This form of rail was 
a modification of the Vignoles rail, as the foot or bottom flange was 
merely widened and laid direct on the soil or on a bed of concrete. 
It is now generally adopted throughout England, but in my opinion 
has not proved a success. When animal traction only was u 
very little attention was given to the fishing of the joints of the rails, 
but on the introduction of steam and electric traction it was soon 
found that the joints were unable to stand the increased strain. The 
fish-plates were increased in length and thickness until in some cases 
they were 3ft. Топ and lin. thick; eight lin. fish-bolts were used, 
sole-plates were Р aced under the ends of the rails, narrow steel 
strips were placed on the top of the bottom flanges of the rails at the 
joints, and the whole securely bolted together with six jin. bolts. 

he joints still worked loose, and it is now recognised that all it is 

ible to do in this direction is insufficient to make a perfect joint. 

n Germany, the ends of the rails were cut obliquely, 
they were halved on to each other, or the ends were notched, and a 
fish-plate placed in the recess. All possible methods have been tried 
to prevent the joints working loose, and numerous patents have been 
. . ⅛˙ D CN MUI . 
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obtained for different ways of strengthening the fishing—all costly, 
and not completely satisfactory in spite of the extra outlay. The 
girder rail joint is undoubtedly defective, and the trouble which 
arises is to be attributed partly to the fact that the top and bottom 
of the fish-plates corrode, as also does the under side of the head of 
the rail. The fish-plates then ise a less space, and are less in 
depth than they were when new. The head and bottom flange of 
the rail is not ürmly gripped by the fish-plates, and аз their proper 
work is to maintain the Level o the ends of the rails under the action 
of unequally distributed forces, the joint soon becomes loose. It is 
not, therefore, surprising that the consideration of the best means of 
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Fic. 1.—Section of the Rail with Fisbplate. 


fishing the joints of tramways has brought to the surface numerous, 
complicated, and often very remarkable methods of dealing with this 
branch of tramway construction. 

The Demerbe system of tramway differs entirely from all other 
types, and possesses in many ways some of the chief attributes of a 


are flat, and the use of screw ends, nuts, and bolts is avoided. The 
rail is inserted into two oblique grooves, one of which is cut so as to 
exactly fit the outer side of the rail, whilst the other is wider, so as 
to facilitate the introduction of the inner side of the rail. In the 
space which is left a wedge of soft steel (D, Fig. 3), a little smaller 
than the opening it has to fit, is inserted and driven up. This 
arrangement of the tie bar enables the rails to be fixed to gauge with 
almost mathematical exactitude. 


In England, as a rule, a concrete foundation is laid the whole 
width of the carriage-way to receive the paving, and when the 
Demerbe rail is filled with concrete in the manner above described 
it becomes attached to the concrete foundation, and is practically 
part and parcel of the carriage-way. It is, therefore, capable not only 
of withstanding the strains caused by the cars, but also all the strains 
and vibrations caused by the ordinary vehicular traffic, without any 
loosening of the joints or displacement of the paving. The girder 
rail is laid direct on the concrete foundation, aad the oblique strains 
brought to bear on the head of the rail by the tramcars and other 
traffic causes the extremities of the foot or bottom flange of the rail 
to have a tendency to crush the concrete, and во allows the rail to 
oscillate on its base. As soon as the rail is subjected to the least 
movement or vibration, a narrow fissure is produced alongside, 
which increases in width as the foot become more movable. Water 
penetrates between the paving and the rail, and in frosty weather 
the paving is uplifted. The joint of the rails is also partly respon- 
sible for these defects, as the water finds an early passage between 
the rails and fishplates, 

It is necessary to take into account another factor which con- 
tributes to ешек away or pulverisation of the concrete. The 
ends of the rails rest on a sole plate, which is intended to maintain 
the ends of the rails at one level. When the cars pass over the track 
the shock is harder at the joint than on the rest of the rail, where 
the movement caused by the car is more elastic, because the sole- 
plate and the concrete do not support the rail with the same rigidity, 
and the rails become dented at the joints even when they are in 
perfect alignment. It follows then that the same rigidity should 
exist at the middle of the rail as at the joint. In the Demerbe 
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Fig. 2. Transverse Section of the Line Paved. 


Fig. 3. 
Connection of Rail 
with Tie-Bar. 
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Fig. 5. 
Section at с.а 
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Fig. 4 Elevation of Fishplate and Joint 


Fig. 6. Plan of the Line. 


perfect tramway. It consists of a hollow trough rail (A, Fig. 1), 
and the fishplate (B, Fig. 1) is placed inside under the ends of the 
rails, and exactly fits its contour, the [nes of application being 
immediately under the head of tbe rail. When this system was 
first introduced the fishplate was pressed into the rail by means of 
bolts, but it was soon found that this was not satistactory, and 
cotters (E, Fig. 1) were used. As the holes in the fishplates and 
rails are cut at different depths, when the cotters are driven in the 
fishplate is forced close up to the underside of the rail. The ends of 
the cotters are then clinched against the side of the rail, and are thus 
fixed and prevented by any possibility from working loose. The rail 
when laid in position in ilis carriage-way is completely filled, by 
means of specially-designed toole, with conerete composed of four 
parts of jn. unscreened granite shingle to one part of Portland 
cement. e tie bars (G, Figs. 2 and 3) used in the Demerbe system 


system this is so, as the concrete becomes perfectly attached to the 
rail, and the ridge of armoured concrete becomes part and parcel of 
the foundation itself. The same resistance is offered to the weight 
of vehicles for the whole length of the rail, no part being found to 
be weaker or more elastic than another. 

In 1894 a short experimental length of the Demerbe rail was 
luid in Leeds-road, Bradford, end to end with a similar length of 
girder rail. Both portions have been subjected to a 5-minute service 
of steam locomotive cars since that time. About three weeks ago a 
Demerbe rail was removed, in the presence of the Tramway com: 
mittee, to ascertain its condition. The rail, joint, and gauge were 
found to be in every way perfect, and it was only after repeated blows 
with heavy hammers that the rail could be detached from the 
concrete foundation, and when raised it dragged up with it part of 
the foundation. No money whatever has beon spent in repairing 
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this pon of Demerbe tramway, but the adjoining portion of girder 
rail bas been several times repaired daring the six years it has been 
laid down. The setts used alongside the Demerbe rail are splayed to 
fit the sides of the rail, and laid directly against it, the rail thus 
serving as a support for the paving : and there is no tendency either 
for the setts to rise or fall as is the case with the girder rail. There 
are in Bradford 404 miles of tramways, of which 364 miles are laid 
on the girder system, with rails weighing 105lb. per yard, and fish- 
plates weighing 80lb. per pair. There are 4 miles of Demerbe tram- 
way, constructed of rails weighing 70110. per yard, and fishplates 
weighing 5141. each, and the Corporation have, further, in course of 
construction an additional 104 miles of tramway, which they are 
putting down on the Demerbe system. 

The detailed cost per yard of single track on the two systeme, based 
on the price of materials delivered at Bradford, is as follows :— 


Demerbe System. s. d. 
Ff! Tv 10 79 
Fish plates ЫКЫ 0 94 
du: P E 1 68 
Lio eec 0 14 
TIT T CT ĩ E ES 0 71 
Track labour, including curve q 2 60 
Rails, &c., carting ......................................... 0 11 
Packing rails (labour) .................................... 0 110 
Half-inch unscreened granite shingle.................. 1 00 
Cement а ое ĩ A лаа к 0 11:5 
gi tp lt e PEPNE 0 32 
19 54 

Girder System, £. d. 
RailsL((ͤ·2d˙uͤw(v.·ãCê . Ä( ( — . . . .. 0 15 112 
Fish-plates ......... Tp TE E TEA 0 1 88 
Marshall's patent ]ойй{в................................. 0 0 99 
Bolts and nuts ......................................... 0 0 54 
Sole-plates ............................................. 0 1 03 
ie- bars көнне 9 ————U——— ͤ [D ü—ẽ 6% 0 0 28 
Unscreened granite shingle ........................... 0 0 40 
Cement а. sedie is ease inene a ыа сараро 0 0 51 
Labour (packing rails) .....................›..›...... 0 O 36 
Road scrapings (for plastering rail).................. 0 0 06 
Track labour Уан opere on Eon TORIO Duos 0 1 39 
Team labour еген dicho Coto piso peu eee PER RS е 0 0 196 
Sole-plates, punching €— — —— € 0 0 19 
Blackemiths жогК....................................... 0 0 13 
Repairs to рипсһев....................................... 0 0 19 
£1 3 14 


Although it will be seen from the foregoing tables that the first 
cost of the Demerbe track is cheaper than the girder track, this 
point is not the most important. There is the cost of maintenance 
to consider, and judging from the condition of the Demerbe track 
in Leeds-road after six years' wear and tear, it does not appear that 
any repairs will ever be necessary during the life of the rail once it 
is properly laid. This life I should estimate to be about 20 years, 
whilst the girder rail has to be renewed in 16 years. 

The opponents of the Demerbe system when they com these 
rails with the girder type, state that the latter rail when laid on two 
supports will carry a heavier load than the Demerbe rail under the 
same conditions. This is quite true, but the Demerbe rail does not 
act, nor is it intended to act, asa girder. It is supported through- 
out its entire length by a ridge of concrete, and the rail merely acts 
as а metallic covering. 

The advantages of the Demerbe system of tramway over other 
systems may be summarised as follows : (1) The system is simple, 
being composed of very few parts. It is also cheaper, and can be 
laid more quickly than tlie girder system. (2) The rail and concrete 
resist the heaviest loads without displacement, depression, or other 
alteration of the track. (3) The cost of maintenance of rails and 
paving is reduced to a minimum. (4) The tie-bars are constructed 
without rivets or nuts. No punching or drilling of the rails is 
therefore necessary, as the lie-bars can be fixed to any part of the 
rail by means of the slots (5) Curves of quick radii are made at 
the worke, and are laid as quickly as straight track. (6) The 
oe support effectually prevents water finding its way under 

e rail. 

Having regard to the very large sums spent annually on tramways 
maintenance, it is of the highest importance that lines should be con- 
structed on a system which promises the longest working life, with a 
minimum of cost for repairs. The writer after a considerable 
experience in tramway construction and maintenance, has no hesita- 
tion whatever in affirming that the Demerbe system possesses points 
which place it far before the girder and other systeme, and he can 
confidently commend it to the consideration of those having in any 
ui Fg do with the development and extension of facilities for 
public transport by means of tramways. And as Bradford is the 
only city in the United Kingdom which has tested the Demerbe 
system, it is perhaps not unfitting that this Paper should form a 
contribution to the British Association when it holds its meeting in 
that city. Ё | _ 
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ELEOTRICITY WORKS ACCOUNTS. 


Newcastle-upon-Tyne Blectric Supply Co. (Ltd.) 

Although there has been somewhat of a retrogression in the 
results shown by the accounts of this company they are, in 
all respecte, most excellent. Owing to a slight increase in 
the management and property charges the total costs have 
also risen, although the works costs have dropped perceptibly. 
All the several items and the aggregate costs are well below 
the average of 1898. As a result of the decrease in the total 
receipts per unit coupled with the increased costs the working 
profit has suffered, it representing 8-88 per cent. of the mean 
capital in 1899 as compared with 9:05 per cent. in 1898. 

As in 1898 there was a special expenditure on dynamo 
reconstruction. In that year the amount thus spent was 
£1,295, last year it was £787. Another item of unusual 
expenditure was that of £876 incurred in opposing the New- 
castle-on-Tyne (Corporation) Tramways Improvement Bill. 
These amounts have been kept from entering the costs columns 
in our analysis. 


The business p well. The lamp connections last 
year raised the total equivalent in 8 c.p. lamps from 53,500 
to 64,156—an advance of nearly 20 per cent. Similarly, the 
output rose to 967,098 unita sold, or 20:8 per cent. Unfor- 
tunately the load factor, which was 10:75 per cent. in 1898 
has fallen to 10:58 per cent. 


Aberdeen Municipal Electric Supply Works. 

In our second table we give a summary of the accounts of 
the Aberdeen undertaking for the two periods—one of seven 
months and the other of twelve months — which ended respec- 
tively July 31, 1899, and July 81, 1900. The resulta of the 
working during the latter period affords a striking comparison 
with the operations of 1898, while the costs figures attained 
last year are highly satisfactory, even considered in relation 
with the high load factor of 126 per cent., which obtained 
during the period. Among the generating costs the fuel item 
represents the average of 1898 under similar conditions. The 
remaining three items are all much below those averages. 
The chief seat of theimprovementin the aggregate costs as com- 
pared with those of 1898 is in the management and property 
charges. This collective item has dropped nearly 0:28d., and 
at its present figure of 0:48d. presents an excellent result. 

Turning to the business done it will be noticed that the 
output has made the splendid advance of 105 per cent., or 
from 412,353 to 846,012 units cold. Of the total, 15-5 per 
cent. of the output sold was supplied to the tramways and 
1:64 per cent. for public lighting. It is no doubt due to the 
acquisition of the tramways as a customer that the very 
beneficial rise in load-factor is due, In 1898 this factor was 
9:23 per cent.; last year it had risen to 12 62 per cent. An 
examination of the figures near the foot of our analysis will 
show how this improved load has been the means of 
increasiog the earning power of the generating plant installed 
in the station. In 1898 the revenue and expenditure per 
kilowatt of plant capacity were respectively £3. 7s. 7d. and 
£7. 12s. bd. Last year the respective figures were £4. 12s. 
and £12. 1s. The scheme of payment for the tramway supply 
is that i& be paid for at cost price, inclusive of interest and 
sinking fund charges. Exclusive of the tramways, the 
equivalent in 8 c.p. lamps connected during the year ended at 
June 31 last was—in arcs 1,830, in glow lamps 9,529, and in 
motors 18,709, being a total (exclusive of the tramways) of 
30,068 8 c.p. lamps. The total number of motors now on the 
mains is 63, representing 198 нр 
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NEWCASTLE-UPON-TYNE. ABERDEEN. 
Du e Worked “er TE 5 -upon-Tyne Electric Supply Со. (Ltd.) Aberdeen Corporation. 
ate of Commencement o y [stations. | March, 1894. 
System of Supply ..................... rose -curr. transformers in houses and sub- || Three-wire continuous-current. 
Chief Engineer . R. C. Jackson. J. A. Bell. 
— —— . (:uiOiſ—ęê MM 1F 
YEAR ENDED DEC. 21, 1898. DEC. 31, 1899. DEC. 31,1898. | JULY. 31, 1899. JULY 31,1900. 
QUANTITIES— 
Units generated i N 1,275,233 1,517,311 471,965 oni ane poro 
©. OTD (ТОТА)... erro ts 803,789 967,098 412,353 ; 846,012 
„ Bold to comsumers .................. 774,788 938,165 376,088 232,172 781.3751 
„ sold for public lighting, &c. . 29,021 28,955 56,265 21,481 64,637 
н 3 Works 3 18,884 * 0 u^ 8,478 28,933 
UNITS SOLD per 8 c.p. LAMP CAPACITY 198 ү — — 
Maximum supply demanded ............ 853 kilowatts 1,043 kilowatts 5104 kilowatts 530 kilowatts/ 765 kilowatts‘ 
Number of public lamps .................. 14 14 arc 36 arc, 200 glow 55 are, 168 glow 76 arc, 80 glow 
Number of consumers sel 788 986 595 440 —- 
Connections to mains in 8-c.p. lamps... 53,500 64,156 35,794 42,127 71,9957 
CAPACITY OF PLANT IN 8-c.p. LAMPS 40,600 42,800 31,250 36,860 36,100 
CAPACITY OF PLANT IN KILOWATTS 1,300 ‚370 1,000 1,180 1,156 
| | Per k 
CAPITAL— Total. any. | Total Capacity. |} Tota Кун] тош. |Р НУН] Total. | capacity. 
VVT 210000 £769 | | so 27500 £670 |£67000 | £568 £82,000 ‘£710 
Loan (including Debenture charges) ^. = — Эа 67,000 670 67,000 568 | 82,000 710 
FF 78,149 601 | 107626 786 62,741 627 66,811 566 | 81,953 709 
КЫЛТА ЛЕКТЕ 58,149 99 f 5 E. — = ён "x 
Loan (including Debenturecharges) 25,000 19:2 18,100 13:2 62,741 62:1 66,811 56:6 81,953 709 
AUTHORISED, NOT RECEIVED (TOTAL) EST == — =< 4,259 4°26 189 0:169 47 0:041 
Foi rur Sis loe elio ТЕ 46,851 | 36:1 1606 te = d s — M 
e(uneáiied) ........... T — — ; . s — — — РЕР. — 
Loan (including Debentures) ....., — = — — 4,259 4°26 189 0:160 47 | 0'011 
RESERVE OR SINKING b. ors ^i S — som | 30 | sos | 261 | 5:95 449 
DEPRECIATION PUUDPDPUU 7700 592 [ 20500) 150 ( 4325 i5] Xl I TEL| 9 
EXPENDED (TOTAL) . ...... ... . . .. 98,183 755 | 126,024 92:0 65.107 661 15.149 637 101.240 875 
Lands and buildings РОТЕ — e 24,463 17:9 9,564 9:56 9,589 812 | 17688 153 
FFF ²˙rꝛaAʃ̃˙Ü 1 ˙˙r nt" = — 64,715* | 47:9 28,559 28:6 51,555 267 39,363 34-1 
in к... A teatro nnne = — 55,944 25:2 21,984 28:0 34,005 28˙3 44,189 382 
Iiscellaneouns — 901 0:658 — — = — — | — 
BALANCE OF CAPITAL ACCOUNT – 20,0347 | -154 1 18,3974 | -134 - 3,366? | -337 ! 8.3380 -T07 !-19,287" - 167 
,;RBVENUE-— Total. Per unit sold Total. Per unit sold Total. Per unit sold Total. Fer unit sold Per unit sold] Total. rer uni unit sold 
— — ., b 5 7 7 ана 214.642 4375d.| £17,440 4326d. | £7,622 4438d. | £4,805 44934. |£13,926 | 39534. 
Ravens from supply ............ ........ 12,965 38754. | 16,020 5'9754. 7,068 4-115d. * 4-14 2d. | 12, Tum 3'6504. 
meters, &c. ............... 1,079 0°322d. 720 0°179d. nil -— ni — ni 
: public lighting 588 01764. 581 0:144d. 551 0:323d. 518 03544, ЖА | 02991. 
. sale of lamps, &с. ...... 1 — 1 —- — — => — А 
miscellaneous sources.. 9 0:0034. 1187 0:0294. — — — -- 151" 0:0374. 
EXPENDITURE— 
TOTAL COSTS ............................ £6,504 1944d. | £8,044 ‘996d. | £3,379 1967d.| £2,081 1:946d. | £5,321") 1°510d. 
Wee ͤöZ—:¾W̃ eros iiri; 4.515 1:349d. 5,318 1:319d. 2.166 12614. 574 1472d.] 4.266 1 211d. 
Generation of Hlectricityq ... 3,947 I'180d. 4,7 10 I'169d. 1,958 I'141d. 1,452 I:958d. 4,018 | 1:138d. 
Fuel (including cartage, &c.) ...... 2.034 0:5054. 770 0:448d. 563 0˙527d. 2,429 | 0°690d. 
Oil, waste, water, stores 94 1:1804 | 528 00814. 182 0:106d. 91 0°085d, 296 | 0:084d. 
Wages at station 5,947 1 1,795 0:4464. 659 0:3794. 512 0:4794 932 | 0°2654. 
Repairs & maintenance at Station | 552 01574, 556 0°207d. 286 0°268d 556 | 01014. 
Distribution of Electricity ) ( 444 0:110d. 208 OT Id. 127 01134 253 | 00724 
WARN, RED. ˙ ²˙ d dne YA ribus | | ДТ 0:0544. — = е = а Res 
Repairs, renewals of mains, &c. ... | | 568 01704 | 221 0"056а. 208 01214. 121 01134 255 | 00724 
FREES TARE . г | 164 0:041d. — — к= a = = 
зс or S зем ECT EE Бес К Ne 
MANAGEMENT CHARGES, . 1.989 0:591d. 2,726 0:676d. 1,213 07706d. 506 0473d. | 1,512 04294. 
F arx. SXERSARI Cava — — — — — -- — — — — 
Tn o 3915 0°1174. 477 01184, 520 0:303d. 82 0°07 7d. 740 | 0210d. 
MUI ³˙· coin ted boites 1,598 O. Nd. 2,249 0:528, | 693 0*403d. 424 03974. 772 | 02194. 
Balariti ETE E TTU vais vids views | ( 1,541 0°333d. 556 0:196d. 191 0:1794. 345 | 0:098d. 
r 508 очтва. | 297 0:074d. 130  0:076d. 73 0:068а. 118 | 0:055. 
Establishment charges 1, ix | 235 | 00584. | 87 | 00514, 71 | 0:066d. 216 061d. 
Law charges, &с...................... 3769 | 00954. 140° 000824. 89^ | 00334. 93°! 0:0264. 
| 
to t 4 t 
төй. BBs r. | Tet БЫ ee, eee таа. eee Toten eee жы, TS 
WORKING PROFIT FOR YEAR .........| £8,140 | 9057 | £9,396 8°38% £4,242 | 742% | £2,724 | 358675 £8,605 9.76% 
Carried to Depreciation Fund ~f) pase) 258% 144, roy ff Mes 1832 320 | 1575 | Base 1955 
Net int. on loans (incl. Deb. charges) 1,476 1:64% 1.217 1:0867 | 1405 | 245% 1,019 1:49% 2,345 | 2 667. 
BALANCE FROM LAST ACCOUNT ...... 652 | 0725; 991 0887. — — = — -204 02317 
Do. AVAILABLE for DISTRIBUTION, &c 5021 | 558% 7.154 6:387 — — — woe 2,284 259% 
JJ QA — — E — 1269 022% 294 0:289% | 
ORDINARY DIVIDEND PAID ............ 8 a: 8% = — — — = — | — 
% of TOTAL COSTS to GROSS REVENUE 44:47 4617 44°47 4337 3827; 
Expenditure per kilowatt capacity ... £5. 0s. 01. £5. 17s. 5d. | £3. 7s. Та. £1. 14s, 3d. £4. 12s. Od. 
REVENUE PER KILOWATT CAPACITY £11. 5s. 2d. £12. 14s. 7d. £7. 12s. 5d. £4. 1s. 51. £12. 1s. 0d. 
Expenditure per 8-c.p. загар capacity.. Is. dd. 5з. 9d. 2s. 2d. ls. 134. 28. 1134. 
REVENUE PER 8-С.Р. CAPACITY ...... 1a, 21d. 4 пФ ү? ңа, ae 1 28. А 
REVENUE PER 8-C.P. CONNECTED ... 8. 514. s. 54d. s, 3d. 8. 3: s. 105@. 
Price charged for lighting, per unit ... a d. 4 444.4 | 6d. to 3d. = to T g 0 to o 
„ for power, per unit 2d. to 3d. od. | 4d. to 14d. to 1d.“ d. to 1d.“ 
n Ik public lighting eee By contract — _ By contract | 64. to 3d. 6d. and 84.2 1:95d. per unit. 


" NEWCASTLE. UPON-TYNE. —REMARKS—a Uver- expende «d. bln- 
clusive of insurance charge. с Of which £1,295 is amount of 
“ special expenditure on dynamo reconstruction during year. 
d Less by varying discounts. e Includes £646 on public are lamps. 
J Includes £107 profit on installatiun work, &c. g Inclusive of £90 
to auditing, £155 law expenses and £128 insurances. A Includes £63 
depreciation of plant and machinery, £737 reconstruction of 
dynainos and £348 to “ reserve fund.” т After deducting parliamen- 
tary expenses written off, £876. 


j Exclusive of the equivalent of the tramways. 
| clusive of £515 received from tramways. 


ABERDEEN.—REMARKS—a The g glow lamps ate of 16 c. p. and 32 c. p. b Over.erpended. с Includes 
£72 engineer's travelling expenses, £34 candidates expenses and £34 insurance. d This deficit comes 
about through а charge of £695 cost of new insulators to copper strip mains, necessitated by increase of 
pressure and is met by the reserve fund. е For period of seven months. f On January б, 1599. g On 
maximum demand system—‘‘ public lighting being computed." Л Includes insurance £20, epzineer's 
travelling expenses £39 and compensation for personal injury £30. i Includes tramways demand. 
k Inclusive of 131,173 units sold RA tramways, / In- 
m Includes £1,003 from tramways for EN ity for trac 
n For attendance on harbour lamps after deducting £169 pr DR E deti ог 
insurance, £15 auditing апа £39 compen:ation for damages. 


from tramway department for services of electrical engineer E. sat > constr 55 0 ‘of W e fe line. 
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EFFICIENCY OF THE CONTINUOUS-CURRENT ARC. 


In Mrs. Ayrton’s Paper on The Light Emitted by the 
Continuous Current Aro,” read before the International Elec- 
tricity Congress at Paris, we have a record of an investigation 
of high practical importance as well as of scientific interest. 
Taking up a discovery of Profs. Ayrton and Cannanr, pub- 
lished at Chicago in 1898, Mrs. Аүктон, in the present Paper, 
seeks the cause of the result established by them—viz., that 
for a given constant current, so long as it is not too small, as 
the arc length is increased by the separation of the carbons 
from contact, the light emitted rises first to a maximum, then 
falls to & minimum, and finally rises again to a second 
maximum value. It is evident that the centre of practical 
interest and importance lies in the first maximum point, since, 
if this point is sufficiently high in respect to the second 
maximum and also in relation with the rate of increase of 
power taken up in the arc with increase in its length, this first 
point represents the condition of maximum efficiency of light 
radiation. Although Mrs. Arg rox satisfied herself by experi- 
ment that there existed the first maximum and minimum 
points, and has thereby confirmed some of the results of 
Profs. Аүвтох and Слвнавт and M. Вгохрокт, to the same 
effect, she appears to have relied on the valuable data supplied 
by experiments of the last-mentioned of these three inves- 
tigators in arriving at the conclusion that the point of 
maximum efficiency of light radiation at the aro is the first 
and not the second maximum point. It would have been 
most interesting from a practical point of view had 
Mrs. Ayrton published the four curves connecting the ratio 
of the mean spherical candle power to electrical power taken 
up in the arc with the various lengths of arc. Mrs. AYRTON 
tells us that even with carbons as large as 18mm. and 
14mm. and currents as low as 10 amperes the most 
economical arc is as short as one millimetre at least for 
the cored positive and solid negative carbons used by 
M. BrowpEL. It is now some years since Mrs. Аүвтом, in 
her discussion of the stability of the arc, indicated that short 
aros and large currents were the conditions for obtaining the 
highest ratio of available power at the arc to that developed 
in the supplying dynamo or taken off a constant-pressure 
service. We now learn that short arcs and large currents 
are also indicated when a maximum available light emission 
for a certain power consumption in the arc is in view—at any 
rate, with cored positive and solid negative carbons—and 


THE ELECTRICIAN, OCTOBER 12, 1900. 


929 


that there is the additional advantage of a smaller carbon 
consumption with the shorter arcs. 

Unfortunately, in attempting to realise in actual practice 
the ideal conditions enunciated by Mre. Ávgrox, a certain 
amount of difficulty is met with as regards the steadiness of the 
light. The closer we fulfil the ideal conditions the closer we 
have to work to the unstable condition of hissing. Further, 
with a short arc the proportionate variation in its length with 
& poor feed action is much greater than in a long arc. On the 
other hand, given a good feed, short arcs are in themselves the 
steadier. In public arc lighting, perhaps, these conditions for 
maximum efficiency have been worked to, on the whole, as 
far as possible, but it is interesting to note that the bulk of 
private arc lighting is carried out under conditions far removed 
from those conducing to economy. Perhaps the chief reason 
for this is that the low elevation at which lamps of this class are 
installed necessitates the use of many lamps of small capacity 
in order to secure passably uniform distribution of light. 
Take the case of enclosed arc lamps. The reason for their 
very extended use may be found in their saving of carbon and 
attendance,—items which represent a large proportion of the 
total cost of the maintenance of arc lamps. While keeping 
in mind this characteristic of enclosed arcs, it is interesting 
to compare the aro conditions in this type of lamp with 
the conditions for efficiency set forth by Mra. Ayrton. 
As compared with the one millimetre or slightly less 
length of arc in the ideal lamp, power is expended in the 
enclosed lamp on something like 12mm. length of arc. This 
length to some extent secures the light from being obscured 
by the lower carbon, yet even this advantage is discounted 
owing to the very blunt burning of the negative as well as the 
positive carbon end. Further, owing to the necessary employ- 
ment of a comparatively small current—generally half that 
used in an open lamp of similar capacity—the ratio of the 
power consumed in the arc to that taken from a constant- 
pressure circuit is much the lowest in the case of the enclosed 
arc lamp. 

The latter part of Mrs. Avrron’s Paper, in which an explana- 
tion is sought of the observed fall of the total light from 
the arc after the second maximum value of the light has been 
passed with increase of arc length, is of less practical import- 
ance. This investigation is, however, exceedingly interesting 
from the point of view of theory. Especially so is the account 
of the ingenious experiment of throwing а shadow of the arc 
itself and the resulting evidence of its refracting power. This 
part of Mrs. Ayrton’s researches, together with her deductions 
from them, is more fully dealt with in a conclusion to her 
Paper which she has just sent us as we go to press; and we 
hope to publish this with our comments in a future issue. 


STABILITY OF TEMPERATURE IN AN ELECTRIC 
CONDUCTOR. 


BY H. E. WIMPERIS, B.A., WH. SC. 


It is well known that the electrical resistance of most 
metals increases with rise of temperature, the law being 
nearly linear. This fact suggested to the writer that possible 
cases of instability of temperature might ocour in the case of 
a conducting wire, along which a constant current flowed. 
Thus in Fig. 1, AB is a wire of some conducting metal and a 
constant current is kept flowing between A and B. Consider 
a small length CD of the wire, and let it be raised (by a flame, 
for instance) to a higher temperature than the neighbouring 
portions of the wire; the resistance of CD is increased and 
therefore the heat generated by the current at that portion 
will be greater, since the term (current) resistance is 


increased, and its temperature will tend to rise still further. 
There are two phenomena that tend to oppose this rise of 
temperature, and they are the increased radiation from the 
wire and the fact that heat is conducted away through the 
material of the wire itself. | 
The latter of these two results can be made of very slight 
importance by suitably designing the wire. Whether or no 
the temperature of CD will rise or fall on the flame being 
removed depends upon which is greater, the increase of 
heat owing to increase in resistance or the decrease of 
heat due to increased radiation. It is obvious that similar 
problems may be examined in which constant voltage 
is maintained or in which cooling instead of heating occurs. 
In Fig. 2 temperature and heat change are plotted as co-ordi- 
nates; the dotted lines are curves of increase of C'R plotted 
with respect to temperature, and the firm lines are curves 
showing the loss of heat owing to radiation for different 
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temperatures. Thus P and Q would be points of equili- 


brium, since at P (for example) PM would represent 
both heat gained from the electric current and heat lost by 
radiation, and these are shown equal; hence the point P is 
oneof equilibrium. Having established the fact that P and Q 
are both points of equilibrium, it next becomes necessary to 
determine whether they are point3 of stable or unstable equili- 
brium. Consider the equilibrium at P, and let the tempera- 
ture increase from OM to ON ; then the heat supplied by the 
current increases from PM to P,N, and the heat lost by radia- 
tion from PM to P,N. In this case it is evident that the loss 
of heat is greater than the gain, and the temperature will, 
therefore, sink to its original value OM; the point P is a point 
of stable equilibrium. 
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A somewhat similar investigation will show that the point 
Q is a point of unstable equilibrium, since if the temperature 
increase it tends to increase still more, and if to decrease to 
decrease still more. The discriminating condition between 
stability and instability being, which is greater, the slope of 
the radiation curve or the slope of the resistance curve at the 
point considered? Finally, it is found that instability is 
impossible with any metal known. Imagine a wire in 
equilibrium at a temperature of 200°C., and let the 
temperature of surrounding objects be 20°C. 

The curve for this case is shown in Fig. 8. OA represents 
the temperature (absolute) of surrounding objects, the dotted 
Jine OCPD is the curve of resistance (with respect to tempera- 
ture), O is the absolute zero of temperature, APB is the curve 
of heat lost by radiation, OF is the temperature (absolute) of 
the wire itself. The curve APB is determined from the fact 
that it must pass through the point A, owing to the fact that 
the net radiation between bodies at the same temperature (a 
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curious physical fact) is zero, and it must pass through P as 
P is a point of equilibrium by the hypothesis of the case. 
Abundant experiments have shown that the law connecting 
resistance of & metal with temperature is nearly linear and 
always passes through or near to the point of absolute zero. 
These facts, taken together show that the slope of the 
radiation curve at P must be greater than the slope of the 
resistance curve at that point. Hence P is a point of stable 
equilibrium—it is noteworthy that with surrounding objects 
at the zero of temperature instability might occur. P would 
be & position of instability if the radiation curve were the 
broken one shown at AHPK, but radiation curves are always 
convex to the axis of temperature. The writer tried a few* 
experiments with an iron wire before the above form of 
solution occurred to him; they may be summed up thus: 
(1) A current was passed through an iron wire so that the wire 
was just not red hot, a flame was applied and taken away. 
Red heat spot slowly died away—without current it dis- 
appeared very rapidly. (2) Current was cut off and flame 
applied—flame was removed and red heat spot allowed to die 
out. Current was again put on after a few seconds interval 
and red heat spot shone out again and then died 
away. Current was of same amount as in Experiment 1. 
(8) Same current was applied and red heat spot obtained by 
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flame (flame being then removed). The writer tried to determine 
whether spot would go to rightor left before dying out. It was 
difficult to determine any motion—if any it was to right. Cur- 
rent was then found to be flowing so as to move spot to right. 
In this last experiment the motion of the spot (if any really 
occurred) was due to the fact that owing to difference of 
temperature in different parts of the wire a thermo-junction 
effect was set up, helping the current at one end of the heat 
spot and retarding it at the other end. 


ON THE CONSTRUCTION OF DYNAMO-ELECTRIC 
MACHINES. t 
BY MAURICE LEBLANC. 


In every dynamo the useful fields are those which pass in the same 
manner through both the inducing and induced circuits. The other 
fielde, called fields of magnetic leakage, have always a detrimental 
action. Further, it seems legitimate to say that the best dynamo- 
electric machine is that in which the magnetic leakage is reduced to 
a minimum, and, secondly, that in order to reduce such leakage to 
a minimum, it is necessary to bring the inducing and the induced 
circuits as near together as possible. То this end it is desirable: 
(1) To dispose the circuits, the one in notches running in the 
direction of the length of the internal surface of a ring of laminated 
iron, the other, in similar notches, running the length of the external 
surface of another laminated ring concentric with the first, the two 
1 ings being separated by a very small air-gap (see Fig. 1). (2) To place 
the end connections on two concentric cylinders, projecting on both 

* The writer is indebted to Mr. Miles Walker, of St. John’s College, for 


suggestion of a graphical in preference to a mathematical treatment. 
. Paper read before the International Electricity Congress at Paris. 


sides of the rings and as near together as the necessities of construc. 
tion will permit E Fig. 2) In the case of machines of the induc- 
tion type in which the fleld is generated by alternating current: of 
high uency, the necessities of the case have resulted in this ty 
of machine being employed. I believe that there would be also the 
greatest advantage in employing the same design for continuous. 
current machines and for alternators, and that on these lines machines 
could be congtructed which would be, from every point of view, more 
economical than those now in use. 


Fia. 1. 


In machines of thistype, however, the анаа force developed 
by the currents in the induced circuits will be of the same order so 
far as strength is concerned, as that developed by the inducing 
circuits It results then that if we wich to obtain currents at constant 


voltage, which is generally the case, it will be necessary to vary the 


Fic. 2. 


strength of the exciting current to a very consideratle de as the 
load on the machine varies If this type of machine is to be utilised, 


as I propose, the variations in the exciting current must be obtained 
automatically, and by means as simple as those employe in the case 
of ordinary compound-wound continuous-current machines. We will 
now see how this result can be obtained in each case, 
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I.—ContTinuous-CURBENT MACHINES. aar AR 


The arrangement which it will be best to adopt is shown in Fig. 3 
The armature is similar to that of all continuous-current machines in 
which the connections are placed upon the surface of a cylinder. In 
the notches in the fixed ring which surrounds it, there are placed: 
(1) A winding, SS, a reproduction of that оп the armature and 
arranged in series with the armature winding. This winding is £0 
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disposed that it develops a magnetising force equal and of opposite 
sign to that developed br the armature. In these circumstances, the 
circuit of the machine comprised between the brush / and the 
terminal c may be considered as having no appreciable self-induction, 
since it cannot generate any flux other than the magnetic leakage 
which may occur along the air-gap between the two rings. (2) A 
winding, arranged asa shunt between the brush F, and the terminal e, 
and which generates a flux in the direction of the diameter vv at 
right angles to a line joining the brushes. The production of the 
useful flux is thus less costly in that no other flux is superimposed 
upon it, and no increase occurs in the reluctance of the magnetic 
circuits of the machine when the load upon it із increased, as is the 
case in ordinary machines. An arrangement whereby the reaction of 
the induced circuit of a continuous-current machine is directly 
annulled by a magnetising force, produced by a special winding, which 
1з 1n every direction equal but of opposite sign to that developed by 
the armature, has already been proposed, I believe, by Messrs. 
Fischer-Hinnen and Ryan. 

When this arrangement has been applied to machines designed in 
the ordinary way it is true that no great benefit has resulted ; but 
this was natural, seeing that the machines were not adapted for the 
improvement. This will, however, no longer hold if we employ, as 
I propose, the carcase of an induction machine in the manufacture 
of a continuous-current machine, The absence of armature reaction 
would allow of the length of each pole being increased as far as 
desired, and of the reduction of the air-gap to the minimum required 
for mechanical clearance. Machines could then be constructed in 
which the brushes required no shifting, in which the production of 
the field cost practically nothing, and in which the weight of copper 
on the field was practically the same as that on the armature, The 
machines would then be very light and consequently very economical. 
Further, as the machines would have no appreciable armature 
reaction, it would be possible to vary their voltages between the 
most extreme limits when they were employed as generators, and 
similarly to vary their speeds when run as motors. 


II.—ALTERNATORS. 

In a continnous-current machine it is necessary for the commuta- 
tion that the direction of the flux developed in the machine should 
be constant if one does not wish to have to shift the brushes as the 
load varies This condition has no longer to be fulfilled in the case 


of an alternator. It will suffice, therefore, to provide a single 
exciting circuit, and so to alter the strength of the current in this 
circuit that, as the load varies, the voltage remains constant. 

But asin the preceding case, the chief function of the excitin 
current will not be to generate the inducing flux, the strength o 
which the designer will arrange to be as great as possible by the 
reduction of the air-gap to a minimum and by keeping the iron far 
from saturation. The principal function will be to develop a 
magnetising force equal and opposite to that erected by the armature 
windings. The intensity of the exciting current should therefore be 
varied considerably with the variations of load on the machine, and 
the necessary variation ought to be obtained, if possible, automatically. 

As a general rule one regulates the voltage of an alternator by 
varying the field of its exciter. We will now see if it is possible to 
retain, this mode of regulation and to render it automatic: (1) Ву 
employing аз exciter a continuous-current machine whose field is 
produced by alternating currents acting through a rectifier or a 
transformer-rectifier ; and (2) by employing more than one circuit to 
produce the field of this exciter, as in the case of an ordinary 
compound-wound machine, certain of these circuits being in parallel 
and the others in series with the armature circuits of the alteraator 
we wish to excite. 

In order to fix our ideas, let us assume that we wish to excite a 
three-phase alternator, and that we employ for the purposes of exci- 
tation the special exciter with two poles shown diagrammatically in 
Fig. 4. Upon the same axis OO are placed the two rings A and B, 
and 450090 the ring A is wound the circuit S, consisting of three 
bobbins situated 120deg. apart, Si, S2 and S} These bobbins are in 


series with the circuits Pi, P4 and P, of the alternator, through the 
intermediary of collecting rings and brushes, as shown in Fig. 5. 
Round the ring B is wound a circuit comprising three bobbins 120deg. 
apart, 21, Z, and ,. These bobbins are connected as shunts between 
the three terminals of the alternator I., II., and III., and a neutral 
point, M, to which are also led the ends of the bobbins Si, Sz, and S, 
In series with each of the circuits Z, X, and Z, there i: 
face E Ped a coil, the self-induction А of which is adjustable 
see Fig. 5). 

The rings À and B, with these windings upon them are displaced, 
relatively to one another, by a certain angle E, which will be dealt 
with later. A continuous-current winding, Z, is then added, which 
encloses at the same time both rings A and B. This winding 
terminates in a collector CC (see Fig. 4) Two brushes, at the 
oppone ends of a diameter, bear upon this collector, from which is 
obtained the direct current for exciting the field of the alternator. 


I 


P 
Fio. 5. 


The rings A and B rotate in the interior of two iron rings D and E, 
which serveto complete the magnetic circuits for the fields nerated 
by the windings on A and B. The sections of rings A and D are so 
proportioned that the magnetic circuit of A is always far from 
saturation, while the section of E, on the contrary, is such that it is 
magnetically saturated when the alternator produces its normal 
voltage. Finally, a winding Z', with the same number of turns a3 
the circuit Z, is given to the rings D and Е, This winding covers 
both rings simultaneously, and through it circulatesthe current from 
the collector CC, as is shown by the arrows in Fig.6. The ends of this 
winding are so chosen that its magnetising force 1s equal and opposite 
to that of the winding Z. 

The spindle OO is arranged to rotate in synchronism with that of 
the alternator, in any suitable manner ; and the direction of rotation 
must be such that the fields produced by the windings S aid X remain 
fixed in space. Under these conditions the winding Z will produce 
а continuous current just as though it were subjected to the action 


Б 
E 


Winding Z' 
Fio. 6. 


Field Magnets 
of Alterhator 


of a fixed circuit excited by a direct current. But whatever may be 
the strength of the current furnished by the winding Z it will pro- 
duce no appreciable field, owing to its magnetising force being 
counterbalanced by that of the winding Z'. 

I shall now proceed to show that if this exciter is properly 
dimensioned the alternator which it excites will give a constant 
voltage, no matter what the load, without the necessity for shifting 
the brushes of the exciter. As has been said above, if the alternator 
has been properly designed the resistance of those portions of its 
magnetic circuit which are of iron will be negligible compared with 
that of the air-gap, and we may consider its coefficients of self- 
induction as constant. And the same will hold good of each of the 
circuits of the winding S of the exciter. | 


l. Angle of displacement of the rings A and B.—Let us designate 
by r and i the resistance and the coefficient of self-induction of each 
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of the circuits formed by the union in series of one of the armature 
circuits of the alternator and one of the windings S of the exciter. 
Let a be the frequency of the generated currents. According to 
what we have just said, the ratio 27^ will be constant, 


Qral 


Let tan w=- and ес -. The angle £ thus defined is that 


: 
through which it will be necessary to displace one of the rings rela- 
tively to the other, as has been eaid above. The ring B should be 
displaced relatively to A in the direction of the rotation of the ringa. 

2. Proportions of the ring A and of the windings S and X.—Let the 
armature of the alternator be short-circuited, and let the brushes of 


J 


45? 
о I 
Fic. 7. 


the exciter supply current toa resistance equal to that of the exciting 
circuit of the exciter. Let us then excite this exciter with a con: 
tinuous current from an outside source. Further, let the machine 
rotate at its normal speed, and let the brushes be shifted until the 
current from the exciter brushes is а maximum. Then note the 
values of the current J furnished by the exciter for different values : 
of the exciting current. The curve connecting J and 4 will be a 
straight line (see Fig. 7). The ring A and the windings S and Z ought 
to be so arranged that this straight line makes an angle of 45deg. 
with the line Oi. The necessary adjustment will be facilitated by 
75 ош of а variable resistance in the field circuit of the 
ernator. 


189 


Kia. 8. 


З. Proportions of the ring B and of the winding У. Let us now open 
the armature circuits of our alternator, leaving the exciter circuited 
through the same resistance as before, and let us again rotate the 
alternator at its normal speed, exciting it from an outside source. 
The position of the brushes should be the same as in the preceding 
case. We then measure the strength, J, of the current, and i of the 
exciting current and the voltage A at the terminals of the alternator. 
Let the voltage be plotted as abscisse, and the currents i and J as 
ordinates (see Fig. 8). Then the variations of 4 will be represented 
by a straight line, Оз, and those of J by a curve, OJ. The ring B and 
the winding х should be so designed that the curve OJ, which rises 
at first more rapidly than the straight line Oi, cuts it at a point in 
the abscissa, of which Oh, represents exactly the voltage h, that the 


Q h, h 
Via. 9, 


alternator should furnish. The precise adjustment will be arrived 
at by altering the self-induction bobbins А in series with the windings 
У, Zp and E, | 

Let R= Jr. Ax, and let us designate by a the strength of the 
current given by each of the armature circuits of the alternator at 
the voltage h, by ¢ the градзе difference between the current and the 
voltage, and by e the E.M.F. which the rotation of the alternator 
ought to develop in the armature circuits to give the voltage h under 
these conditions of load. 

It can easily be shown that the E M. F. e сап be determined as a 
function of the quantities h,, a and ф, by the geometric construction 
represented in Fig. 9. Along a straight line OA let us take a length 
Oh, proportional to the voltage №. From the point h, draw a straight 
line OP, whose length will bear the same proportion to the product 
Ra that Oh, does to the voltage h Then the angle y, between the 


lines OP and Oh represents the phase difference between the E. M. F. 
e and the voltage h,. 

We may consider the three E.M.F.s h,, Ra, and e as developed by 
the rotation of three fields of strengths Оф. Oy, and OX such that 


oo . These fields will rotate simultaneously with a speed 
a with respect to the armature of the alternator, which we assume 


to be bipolar (Fig. 10). The field OX will be generated by the 
field circuit, its rotation will depend only upon that of the alternator, 
while the phase of the movement оѓ the field Оф, defined by the 
angle + between OX and Оф will vary with the load on the alter- 
nator, and the directions OX and Ow will enclose between them an 
angle B= (w - >). 

t us now examine the case of the exciter, when each circuit of 
the armature of the alternator gives a voltage h, with a current a, the 
angle ф having a determined value. The winding X creates in the 
rings B and E a field Оф’ (Fig. 11) which rotates with reference to 
it as the field Оф rotates with respect to the circuits of the armature 
of the alternator. But the ratio of fields Оф and Оф is not constant. It 
varies with the voltage h according to a law which could be deduced 
from the curve OJ in Fig. 8. The winding S develops in the rings 


Кю. 11. 


Fic. 10. 


A and D a field Ow’, which із at each instant proportional to the 
product Ra, and the direction of which always inakes an angle 
В=(о – ф) with the direction of the field Оф, owing to the displace- 
ment given to the rings A and B. 

From Figs, 7 and 8 we see that, 


| оф Oy’ 
1 — Оф — Ov f 
if h=h, then Do Ow 
. Och Ow’. 
if h> h, then O^ Ow 


When h=h,, the Fig. 11 is similar to the Fig. 10, and as the direc- 
tion Оф' is always the same as the direction Оф, the direction OX’ 
corresponds with the direction OX, | 

The rotatory movement of the field UX’ with respect to the rings 
A and B only depends upon the rotatory movement of the alternator, 
If the latter advances, the movement of the rings A and B is equally 
retarded. The direction OX’ is thus fixed in space, and is invariable 


P S 


Fic. 12. 


with reference to the brushes of the exciter as long as the voltage 
developed by the alternator is equal to hy and when this is the case 


we have 
Ox’ OCH” Oy’ 
e h Ra 
But the exciter has been so proportioned that when the field Ov 
exists by itself, and has a direction at right angles to the line of 
contact of the brushes, its action produces a direct current capable of 
developing in each of the armature circuits of the alternator an 
E.M.F. equal to Ra ; and the field OX' also having its direction at right 
angles to the line of contact of the brushes, will generate a current 
through the agency of the exciter capable of developing, by the 
agency of the field circuit of the alternator, in each armature circuit 
of the alternator an E.M.F. equal to e. But this is precisely the 
E.M.F. which should be produced if the alternator is to yield a 
voltage h, under the same conditions of load. 
Now let us suppose that the voltage h is less than the voltage 4. 
The E.M.F. between the brushes, and consequently the strength of 
the exciting current furnished by the exciter, will be proportional to 
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the sum of the projections of the lengths Оф’ and Ov’ upon the 
direction OX', considered as invariable and at right angles to the line 
of contact of the brushes, The angle +, between Оф’ and OW, will 
always be equal to the angle y between Oy and Оф of Fig. 10. 
Similarly, the angle 8 between Оф’ and OW’ will always be equal to 
the angle 8 between Оф and Ov. 


Оф сов у Oy cos (8-7) Of’ 
But we shall have MAU CES 


The strength of the exciting current will be greater than would be 
necessary to maintain a voltage h at the terminals of the alternator. 
The latter, therefore, will increase until it has reached the value h,. 

Similarly, if h> h, we have 


Оф' cos у + Ov сов (8 4) Оф 
—— ox Оф 


and the voltage will decrease until it has again become equal to h,. 
Thus the alternator will always give a constant voltage, no matter 
what its load. 

I think that I have shown in what has preceded that a rigorous 
solution of the problem of compounding an alternator for constant 
vollage, when its coefficients of induction are constant (a condition 
easy of fulfilment) can be obtained if the machine is constructed on 
the lines of the induction type of machine now in actual use. 

We may try to apply the same method of compounding to alternators 
of the polar type, in which the fields are always strongly saturated ; 
and though it will not be possible to arrive at the same rigorous 
solution, since the induction coefficients of these machine vary with 
their load, nevertheless, the variations of voltage occasioned by 
sudden changes of load may be sufficiently limited to allow of the 
output of the machines being determined by the heating of the con- 
ductors and not by the fall in voltage. Take the angle e as equal 
to 7,2, and proportion the ring В and the windings > and Z, so that 
the machine gives the desired voltage on open circuit. Then the 
ring A and the winding S will be arranged so that the machine will 
give the same voltage at full load. It will be useless in this case to 
eaturate the magnetic circuits of the rings B and E. In Fig. 8 the 
curve OJ will be represented by a straight line, and the straight line 
Oi by a curve similar to curve OJ. There will always meet ata 
point, m, the abscissie to which will measure the voltage that the 
alternator is to give. 

The exciter described above as an example only presents the general 
iype. It consists of two magnetic circuits. in which are developed 
separate revolving fields: the one by windings in series with the 
alternator armature, the other by windings in parallel with it. The 
two fields operate simultaneously upon a winding of a direct-current 
machine provided with a commutator. 

This arrangement seems to be essential, and ought to be followed, 
whatever be the type of exciter or of transformer-rectifier which 
may be substituted for that described above. We will endeavour to 
prove this. Suppose we employ an exciter or a transformer-rectifier 
consisting of a single magnetic circuit. Then the E.M.F. e that the 
rotation of the alternator should develop in each of its armature 
circuits, when those circuits give a vcltage h and a current of 


strength J is e RT T) +19, and the exciting current should be, at 


each instant, proportional to the E. M.F. e. This current could be 
produced by means of a commutator, between the rings of which an 
alternating E.M.F. equal to e was generated. 

In order to simplify the problem, we may remark that the pro- 


duct rj being always small compared to the product 1% no great 


error will be committed by substituting for e, e'—h 4-1 : : 

This E. M.F. may be obtained in the following manner: Let P be 
one of the armature circuits of the alternator that we wish to excite 
(Fig. 12). In the figure it is shown in series with the primary 
circuit of a transformer, Т. 

. The secondary, Z, of this transformer is placed in a shunt circuit 
between the neutral point O and the free end of the circuit P. In 
this circuit is the commutator € and a condenser Г, the capacity of 
which is 80 adjusted that the apparent coefficient of self-induction cf 
the secondary circuit Z is counterbalanced, In these circumstances, if we 
designate by m the coefficient of mutual induction of the two circuits 
of the transformer, the voltage at the terminals of the exciter will be 


equal to hem. Take m as equal to l. But we have supposed a 


condenser to be employed, and this is not practicable. If we take it 
away the circuit containing the rectifier will remain with a coefficient 
of self-induction L. Let us call i the strength of the current in the 
secondary circuit Z, then the voltage at the terminals of the rectifier will 
be equal to he "7 +L Е and this expression differs entirely from 


that of the E. M. F. e. If we wish to make the effective product of 
di Of gy a 7 
L 47 small as compared with the product m a it will be necessary 


to give to the primary circuit of the transformer, which is in series 


with one of the armature circuits of the alternator, an enormous 
coefficient of self-induction. This will tend to greatly reduce the 
power of the alternator. In the arrangement we have adopted the 
seeondary circuit Z of the transformer T is replaced by a winding of 
a direct-current macbine provided with a collector, and its action 
annuls the effects of self-induction. Consequently it plays the part 
of the condenser T' in the case examined above. It would be possible 
for us to do away with the transformer T, and to employ instead, in 
series with the alternator, the circuits of an exciter which would be 
subject to the action of an inducing circuit I excited by a direct 
current of constant strength furnished by an outside source (see 
Fig. 13), but we can see at once that this method of excitation 
would not permit of an exact compounding unless the cos ф of 
circuit were constant. But this condition is never realised, for the 


C 
Fig. 15. 


sudden variations of load occasioned by the starting of induction 
motora are always accompanied by a momentary, yet considerable, 
variation of cos G. 

CONCLUSION. 


I believe that I have shown, in what has preceded, that there is 
the greatest advantage, both from the point of view of the best 
utilisation of material and of output, in adopting the induction 
type for both alternators and direct-current machines, and that it 
will be most profitable to excite them by means of currents, the 
strengths of which vary automatically with the loads on the machines, 
since the chief function of the field circuit will ba not to create a 
useful field, but to give in every direction a magnetising force equal 
but of contrary sign to, that developed by the armature, 

Further, I think I have proved that nothing is easier than to 
obtain such an automatic regulation of the exciting current, and the 
porani of constructing machines according to the principles we 

ave laid down has been demonstrated in practice. 

At the Paris Exhibition, in the exhibit of the Société des 
Etablissements Postel-Vinay, there is shown a transformer-rectifier 
form of motor which may be regarded as a direct-current machine of 
the induction type. Further, in the exhibit of the Grammont fiim 
there is a small alternator of 75kw. running at a speed of 800 revs. 
per min. which is also of the induction type. This machine is 

rovided with an exciter identical with that described above. There 
is aleo а 1,000 H. Pp. alternator of the polar type, running at 94 revs. 
per min., and designed by M. Routin, in the same exhibit.* It has 
an exciter somewhat different to that I have described, but equivalent 
toit. There are also many machines similar to that exhibited by 
M. Postel-Vinay, which have been in service for several yeare, and 
their number is ever increasing. 

The 75kw. alternator is certainly of small dimensions considering 
its output. It has been tested with the most satisfactory results, 
and by its means I have demonstrated — 

1. That the excitation of machines of this description is automatic. 

2. That a constant voltage can be obtained from the alternator under 
all conditions. 

5. That the brushes of the exciter wear exceedingly well. 

4. That machines of this type run perfectly in parallel with machines of 
other types. 

As regards the large machine, it was first tested at the exhibition 
itself, and in these circumstances it was impossible to adjust its 
exciter exactly to the work it had todo. But it may be stated that 
the condition of its brushes іа very satisfactory, and that the strength 
of the exciting current rises gradually with the load on the machine. 

Elsewhere there are shown other methods of compounding alter- 
nators, devised by MM. Blondel and Boucherot and exhibited by 
MM. Sautter and Harlé and by the firm of Breguet. 


pamamaraan aa 


The Pollak-Virág Fast-Speed Telegraph.—According to the 
Daily Chronicle Messrs. Pollak and Virág have devised an 
important modification in their fast-speed telegraph. It will 
be remembered that in the original apparatus, the signals 
were received in the form of а wavy line, similar to that 
traced by the siphon recorder, on a slip of sensitised paper. 
According to our contemporary’s report, the accuracy of which 
we, of course, do not vouch for, the inventors have devised 
а modification by means of which, instead of this record, 
messages can be actually printed on the photographic paper 
in ordinary round-hand Latin characters at the rate of 1,000 
words per minute. 


JJ н eS SL TT 8 
* This maehine was described in The Electrician of Sept. 28, p. 845. — Ep. E. 
a 
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FUEL FOR GAS MOTORS.* 


BY PROF. AIME WITZ. _ 

Among the advantages of gas-motors, is the fact that they can be 
fed with the most diverse of gaseous fuele, from rich combustibles 
‘like acetylene to gases as poor in calorific power as blast-furnace gas. 
In order to burn these different substances, the proportion of gas and 
air must be adjusted, a perfect mixture of the two obtained, and the 
degree of compression and mode of firing properly arranged. With 
а suitable carburetter, even liquid hydrocarbons of very different 
density and volatility—from petroleum ethers or gasolines to petro- 
leum burning oile—can be used. To this great adaptabiilty of the 
motor is due the fact of its use in town and country, in the vicinity 
of a coal-gas works, or other gas-making plant, either as a stationary 
engine or for automobile purposes, and in sizes the capacity of 
which vary from a few kilogramme-metres to 1,000 н.р, The 
1,000 HP. motor is to-day a practical realisation of the dreams 
of inventors; for it is possible to connect, in series or other- 
wise, two cylinders similar to that of the motor shown in the 
Belgian section by the John Cockerill Company of Seraing. 
This machine is on the Delamare-Cockerill system of mono- 
cylindric type. Its cylinder measures 1:300 metres in diameter, 
and its stroke is 1:400 metres. Before a commission of expert 
epgineers it has proved itself equal to producing from 560 Н.Р. to 
670 н.р. when burning blast-furnace gas of 985 calories per cubic 
metre. It absorbs akoni 2,120 cubic metres per hour to give 
670 H.P. According to the original statement of a famous inventor, 
emelting is really a secondary operation of a blast furnace, which 
may be regarded as a gigantic gas producer yielding 150 tons of pig- 
iron on the one hand, and 600,000 cubic metres of gas on the other. 
Reckoning half this gas for heating the blast and for other purposes, 
there remains a suplus of gas, trom a blast furnace of 150 tons, 
sufficient to produce 3,500 H.r. in gas motors ; 1,000 H.r., and some- 
times not so mucb, is obtained with difficulty when the gases are 
used to raise steain. 


The gas-motor has thus taken up its place as an adjunct to the 
blast furnace, and produces the most satisfactory results. Similar 
‘success awaits the engineers who shall use it with gas from coke 
furnaces. The producers of Dowson, Gardie, Lencauchez, Duetz, 
Pierson, Fichet and Heurtey, Bénier, and others, have paved the 
way forthe future success of the gas-motor. In the earlier period of 
producer-gas making, it was necessary to use special coals, preferably 
anthracite, freed from powder, non-caking, with little ash, and 
yielding no fusible clinker—in short, a coal of such special character 
tbat only a high price could procure, But now it has gradually 
become possible to use ordinary anthracite coals of moderate price, 
eo that the cost of the producer-gas has been greatly imi- 
nished, and the poseibilities of the producers greatly increased. 
Electric power works, pumping stations, printing presses, looms, 
and spinning and other mills have taken their motive power 
from it with most satisfactory resulta A 100 н.р. motor, 
working 3,000 hours per annum, fed with anthracite coal costin 
25fr. per tonne, furnishes 1 horse-power hour for, at peni rate, 40, 
an advantage of about $c. over a good steam engine in which coal at 
20fr. is burnt. Its first cost is much less. The producer. gas 
varies from 1,200 calories to 1,600 calories per cubic metre. Gas 
producers are very suitable for coke; but the present high price 
of this fuel is not likely to encourage its use. A producer has 
recently been put down in Messrs. Brunner, Mond, & Co.’s chemical 
works at Northwich, in which small and bituminous coal can 
be consumed; and the recovery of the bye-products has proved 
most satisfactory. The complete apparatus is really a miniature 
gas works; but the cost of the kilowatt hour is placed at 
about 4c. (excluding interest and depreciation of plant), with 
Crossley motors of 25 нр. power, a figure which justifies the 
expense of a complete plant. The Riché producer, using wood, 
gives a comparatively rich gas of 3,000 calories, which has been 
found to work well in Charon motors. It is an apparatus susceptible 
of many different uses in districts where wood for fuel can be 
found, and for this reason ought to extend the usefulness of the gas 
motor. 


The water gas of Tessie du Motay has not been much used as a 
fuel for gas motors. The facts that the plant must have coke, and 
that it acts intermittently, are, no doubt, the explanation. The 
Dellwik producers, which give a gas of 2,000 calorics, had a measure 
of success in Germany ; while the tendency in America is to revert 
to the Lowe producer, as modified by Merrifield. Few experiments 
on the feeding of motors with water gas have been made ; yet it has 
been shown that the engines behave as well with water gases as 
with mixtures of the latter and Siemens gas, whatever may be the 
. proportion of nitrogen. 


* Paper read before the International Gas Congress at Paris. 
. 1 J. reckon 3 рег. .сері, for. intereat, 3. per cent. for depreciation of 
buildings, and:6 per cent. for that of machines and materials, 
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MM. Biedermann and Harvey have suggested the supply of carbon 
dioxide to gas producere. The gas (CO,) would be reduced to carbon 
monoxide by contact with the incandescent coke. Should this idea 
become practicable, it would be possible to 5 the waste 
of the motor, and so complete the cycle of changes involved in the 
uee of producer or water gas as fuel. The high temperature of the 
escaping gas would doubtless be enough to maintain the reaction ; 
and the heat of the waste gases would thus be recovered. Unfor- 
tunately, tbe nitrogen would accumulate in the recovered gas (due to 
the air supplied to the motor); and the whole volume of waste gas 
could not therefore be operated upon. The outline of this process, 
which has been mentioned in the third volume of “Traité des 
Moteurs à Gaz," suggests experiments which would be perhaps more 
interesting than practically useful, but which would nevertheless 
bear upon the theory of the question. 

In regard to gases obtained by destructive distillation, their 
edem power Mes nom E gas o dried wood, " 5,350 
Or gas, and 7,500 for canne а, ese are av gures ; 
but I have found coal gas —the so-called house gas—to vary {ош 5,000 
calories to 6,000 calories.“ Ordinary house gas was that first supplied 
to motors, for which they were designed and made, from the S pes 
of Philippe Lebon to those of Lenoir and Otto. With gases at 
10c., 15c., 20c., and 25c. and motors of 4 H.P., 10 H P., or 30 fl. P., the 
гое, рег horse-power per hour can be found from the following 
table :— 


Horse-power of 


motors, 10 centimes. 15 centimes. 20 centimes. 25 centimes. 
4 11 centimes 14 centimes 17 centimes 20 centimes 
10 97 „ 1237 „ 157 „ 187 „ 
30 85 „ — 15. 145 „ 175 „ 


These figures — which are not advanced as exact, since the factors are 
variable — show, at any rate, that up to 10 нг, the gas motor has 
nothing to fear from any other motive power, even with gas at 
20c. ; while for 30 н.р, the price of the gas ought not to exceed 
15c. 

It is true that the gas motor on the town main possesses advan- 
tages which would obtain support for it, even if the cost per unit of 
energy were greater. These are briefly : No other plant, no furnace 
or fireman, no stock of fuel, put in or out of action at once, and no 
expense when not actually in use. Moreover, it can be placed prao- 
tically anywhere ; and, if properly constructed, it is so nearly 
noiseless as not to raise objection from neighbours, The last point 
has not always been realised ; but this has more often been due to 
e [uus of the motor and its accessories than to the machine 
i 

In towns, the applications of gas-motors have not developed to 
the extent which might reasonably have been anticipated from the 
improvements of the past 10 years. Now that 1 m.r. per hour can be 
obtained by the consumption of 500 litres of gas of 5,350 calories 
per cubic metre at OC. and 760mm, the use of such motors ought 
to be profitable and economical in many industries It is astonish- 
ing to find that the Paris Gas Co. sold only 10,013,000 cubic metres 
of gas in 1899 for use in motors in Paris and the suburbs, "This is 
scarcely Ard of the total make—say about 3 per cent. In Ger- 
many, certain works supply 17 per cent. of their gas for motors, 
although the price of gas is not less than here nor the motors 
superior. It may therefore be hoped that the progress in this 
direction which has been evident in Paris in the nens year owing 
to the exhibition, will continue, and that there will be an increasing 
demand for gas for use in motors The enrichment of house gas by 
catburetting has been tried, but it stems as though this is of no 
advantage to the consumer who uses the gas as & motive power. 
Acetylene gas, of which premature hopes were entertained, has not 

iven any very encouraging results, in spite of the able work of 

M. Ravel, Cuinat, Franck, and many others. I am not aware of a 
single application in this direction. All that has been done has been 
to show that the gas motor can work with such a rich gas; but it 
still remains to make it practical Experimental resulte confirming 
the preceding statement are in favour of the gas-motor which, as has 
been mentioned, can be fed with blast-furnace gas of 900 calories, or 
with acetylene of 14,000 calories cubic metre. M. Lencauchez 
has also shown (in the analysis of a number of more or less official 
reports) that the thermal yield of motors varies appreciably with the 
richness of the gaseous fuel. The trials I have made at Seraing and 
Differdange confirm this statement, inasmuch as the horse power 
per hour could ba obtained with 3 metres of gas of 980 calories, 
equivalent to 549 litres of gas of 5,350 calories. This number corre- 
sponds to а yield in actualjwork of 21:7 per cent., and in indicated 
work of 255 per cent. But I have never obtained more than 
21˙1 per cent. and 26 per cent. 


* This relates to the calorific power at constant volume (steam con- 
densed), as determined by means of my eudiometric bomb. I obtain 
complete combustion, which is not always the case with poor gases in 
calorimeters which burn the gas at constant pressure. 
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THE USE OF CONDENSERS.* 
‘BY P. BOUCHEROT. 


All the applications of condensers to industrial alternating currents 
may be considered as the consequence of electric resonance, and 
therefore of the cscillating discharge or charge. If C is the capacity 
of the condenser, L the coefficient of self-induction of the discharge 
circuit, and R the resistance of the circuit, the discharge is continu- 
ous for R? 41 / C, that is to say that the discharge current which has 
at the moment of the closing of the circuit a certain value, diminishes 
to zero without passing through negative values. On the other hand, 
the discharge is oscillatory for R? < 4L/C, where the discharge current 
does not become zero until having paesed through a series of positive 
and negative values. The periodic time of such a discharge is 
constant, that is to say, the time which elapses between two zero 
values of the current is the same at the beginning or at the end of 
the discharge. It does not depend in consequence on the actual 
value of the electric charge and is given by the expression 


T=— 2 
1 Hi 
LG 4L 


In the particular and exclusively theoretical case when the resist- 
ance of the circuit is zero, the periodic time becomes T —2x у LC, а 
formula which, singularly, follows that of the periodic time of oscilla- 
tion of a pendulum in a vacuum. In this case the energy stored 
primarily in the condenser cannot be dissipated as there is no 
resistance, and in consequence no RI, so that the discharge lasts 
indefinitely, that is to say, there exists for an indefinite time an 
alternating current in the circuit with the periodic time T —2» Y LC. 
It is evidently quite a theoretical case as one supposes that R=0, 
which is an impossibility. But if it is not possible to make R=0 it 
is easy to compensate constantly the loss of energy RI? by the intro- 
duction into the circuit of a source of current very weak compared 
with the energv acting in the circuit. If it is desired to make the 
amplitudes of the oscillations of the current independent of the time, 
this added E. M.F. must be of the same frequency as the alternating 
current due to the circuit formed by the condenser and the selt- 
induction or the resonating circuit, t.e., the periodic time of the 


E. M. F. must be T=2x LC. If it is, there will be resonance by 
analogy with the acoustical phenomena, but the circuit will only 


resonate for a current with a frequency corresponding to T —2x LC. 
For this current only, may Ohm’s law be applied when taking account 
of the E.M.F.s of induction or capacity. Let me remark that this 
E. M. F. may be introduced into the circuit in any manner, and all 
kinds of applications are possible І will examine the most 
important, and, to avoid repetition, I will say at the outset that a 
condenser and a self-induction are in all cases adjusted until the 
relation between the two is 4x?LC/ T? =I. 


I. Condenser in Series.—Let us open this resonating circuit, and 
connect in it & source of alternating current—for inatance, an 
alternator whose frequency is exactly T=2r /LC. Under these 
conditions the current which will flow through the circuit will be 
exactly what would flow if there were only resistance— i.e , if the 
self-induction and capacity were absent. This is what is implied 
when it is said that the capacity neutralises the effects of self- 
induction if it is properly adjusted to it. A curious detail is that if 
we have, for instance, 100 volts at the terminals of our circuit— 
t.e., 100 volts produced by the alternator— we could quite well have 
1,000 volts or 10,000 volts at the extremities of the induction coil or 
between the plates of the condenser, in consequence of the large 
quantity of energy which can be stored up in each of these apparatus 
in comparison with that furnished by the alternator during one 
period. The condenser can thus be employed to annul the effects of 
eelf-induction in a circuit. If, for instance, it is desired to раза 
through a circuit a larger current than that which the self-induction 
would permit with the pressure available, it is only necessary to 
include a suitable condenser. This property has been applied in 
certain simple alternate-current motors for the exeitation of the field 
magnets, and may be applied usefully whenever one wishes to 

produce an alternating magnetic field without the apparent power 
furnished by the apparatus being much greater than the actual power 
expended by the Joule effect, and without being obliged to have an 
E. M. F. greater than that corresponding to the ohmic drop in the 
excitation of the circuit. 

П. Condenser in Shunt. —Let us close our resonating circuit as it 
was at first, and let us connect between the two plates of the con- 
denser a source of current. This source must have the same frequency 
as above. Under these conditions the current which the alternator 
will farnish to the condenser and that which it will supply to the 
self-induction and resistance may each be much greater than their 
виш — i. e., greater than the total current furnished by the alternator 


^ * Abstract of a Paper read before the International Electricity Congress, 
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in the two circuits. The latter will be strictly equal to the current 
which, at the pressure of the alternator, would give a power equal to 
the Joule effect, while each of the shunt currents will be greater in 
consequence of the superposition of the current of resonance. This 
property permits of the reduction, by means of condensers, of the 
magnetising currents absorbed by all the apparatus which de not 
produce their own magnetic fields, such as transformers, reaction coils, 
asynchronous motora, &c. 

In the application to transformers and asynchronous motors, con- 
densers may be shunted either to the primary or the secondary. If 
resonance is produced in one or other of these circuits the source of 
energy need not supply exciting currents. One can even produce 
resonance in a tertiary circuit which, in the asynchronous motor, 
may be wound either on the stator or rotor. These different com- 
binations have been proposed and tried on transformers and both 
single-phase and polyphase asynchronous motors. 


III. Splitting up an Alternating Current.—We now come to other 
«тыш of condensers in which the effects produced follow in а 

ightly less evident manner from resonance, because other currents 
of equal importance are superposed upon the resonance current 
properly so-called and complicate the phenomenon. At the head of 
these applications must be placed the splitting up of an alternating 
current into two currents differing 90deg. in phase. By connecting to 
a source of alternating current two shunted circuits, one containing a 
resistance p and a self-induction whose reactance is p, the other contain- 
ing aresistance p and a condenser whose reactance is — p, the two shunts 
are the seat of alternating currents differing 90deg. in phase. So 
far, this a ement has no particular interest, but if one replaces 
each of the resistances by one field circuit of a two-phase asynchronous 
motor, and at the same time modifies the reactance of the circuit so 
as to take account of the reactance of the motor circuits, an 
asynchronous motor can be driven with a simple alternating current. 
This application of condensers would be one of the most important ; 
but even if an industrial condenser was to be had it would still 
meet with serious difficulties in its realisation, from the fact that the 
capacity ought to vary every instant with the load. 


IV. Constant Current Regulatton.—Condensers can also be used 
in combination with induction coils to obtain circuits with currents 
by means of constant E.M.F., and inversely. They permit, there- 
fore, of a series distribution from any number of circuits branched 
on to a source of constant pressure, as, for instance, on an ordinary 
alternating-current supply circuit. For this it is only necessary to 
connect on to the constant-pressure mains a constant-current circuit 
and to shunt to it a condenser in series with a self-induction coil. 
The condenser and self-induction must be adjusted to constitute a 
resonator. Naturally each resonator must be connected to the 
constant-pressure circuit through the intermediary of a transformer, 
and this transformer having a self induction, the self-induction of the 
resonator may be eliminated and the system reduced to a transformer 
and a condenser. The same result may again be obtained more 
advantageously by the employment of a double resonator, constituted 
as follows : T'wo self-induction coils and two adjusted condensers are 
grouped to form a quadilateral ACBD in which the smaller 
apparatus are on opposite sides. Then by connecting the two 
opposite angles AB of the quadilateral to a source of constant E. M. F. 
one receives in a circuit placed between the two other points D and 
C a current which is constant whatever the impedance of the circuit. 
I will not dwell longer on these applications, but will only point out 
that the employment of two resonators, or more accurately of two 
condensers and a self-induction coil (or two self-induction coils and 
& condenser) permits the connection of two alternators in series, and 
aleo the realisation of an apparatus equivalent to an ordinary trans- 
former transforming a current of constant pressure to another current 
of-constant pressure. 


V. Excitation of Allernators.—Just as condensers can furnish 
current for traneformers and asynchronous motors they can aleo be 
used to excite alternators, and different systems of alternate-current 
generators could be devised in virtue of the following mechanism, 
which is, besides, the whole secret of resonance. In general, in an 
induction machine, au E. M.F. is the differential coefficient of a flux 
With respect to time, but with its sign changed. Its phase is there- 
fore a quarter of a period behind the flux. If this E.M.F. is 
connected to condensers the current advances a quarter of a period 
on the E. M. F., and is therefore in phase with the flux, and in conse- 
quence can produce the flux. Condensers placed as a shunt to the 
armatures of an ordinary alternator can, by suitable arrangements in 
the alternator and by modifying its proportions, produce the field of 
this alternator. 

We will cite two more systems of generatora which can be excited 
by condensers. In the first there is no field magnet. A fixed arma- 
ture and a moving armature with the same number of poles, the 
same number of phases, and the same number of turns, are both 
the seat of induced currents with the same frequency and the 
rame pressure, in consequence of the rotation of the magnetic 
field, which moves in the two ac a speed half that of the moving 
armature, and is produced by elcvtromotive forces obtained with 
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the aid of condensers. In the second there are only two circuits, 
both fixed, and each with a coefficient of self-induction varying 
periodically and of the form А (1+ sin 2wt), and between them a 
coefficient of mutual induction А cos оѓ. But what is particularly 
interesting with all these generators, excited by condensers, is that 
by this meana one can realise in these machines the tame methods 
of excitation as with continuous current dynamos. If the condensers 
are placed in shunt the characteristic of the machine is the same as 
with a continuous-current shunt dynamo, The E.M.F. is a maximum 
at no load and diminishes when the machine is loaded, and the 
curve bends round if a certain load is exceeded. If the condensers 
are placed in series, the characteristic is that of a series continuous 
current machine, i.e., the E.M.F. of the machine is zero on open 
circuit, but increases when the resistance of the external circuit is 
increased. Finally, on combining the two preceding methods 
of excitation one can realise a machine whose characteristic is that 
of a compound continuous current dynamo. Just as in these 
machines, the connection corresponding to a long shunt and a short 
shunt compound dynamo can be made, and one can also over- 
compound the machines. 

This concludes the enumeration of the most important applications 
of the condenser and shows the importance this apparatus might 
attain in the great alternating current industry if two main reasons 
had not opposed its vnd ride up to the present. These two 
reasons are first, its price, which so far has been too high for the 
majority of и and second, the phenomena of resonance 
themselves which, in certain cases instead of being useful became 
harmful and destroy the dielectric of the condenser. Various 
materials have been tried for the dielectric. Among the solid bodies, 
glass (Jablochkoff, 1880) and mica, which seem only to have given 
medium results, paraffined paper, ebonite, oiled paper, paper coated 
with wax, and, more recently, stearate of lead and pure paraffin 
without support. Some liquid dielectrics have also been tried. Of 
all these dielectrics it seems to me that paraffined paper has been 
tried the moet. I have not found detailed information with regard 
to the other eubstances. Paraffin has the disadvantage that its 
melting point is low and that it is easily inflammable, and it is to be 
wished that a dielectric might be found with the same insulating 

ualities and the same specific inductive capacity as paraffin, but less 

usible and less inflammable. It seems that at present the price of 
condensers applied under normal conditions for ordinary frequencies 
of 40 ^u to 50 T per second and for pressures between 600 volts and 
3,000 volts, lies between 80f. and 150f. per kilowatt, a lkw. con- 


denser being considered as that in which rs E? sC = 1,000. The price 


is practically proportional to the power, one condenser for 100kw. 

being virtually 100 condensers for 1 Кж. As a result, the price, which is 

small when compared with that of small machines costing 200f. to 

500f. per kilowatt, is very large compared with the price of large 

machines which cost from 70f. to 80f. per kilowatt, so that up to the 

present the application of condensers has been confined to small 
wers. 

But the second reason against the use of condensers up to the 
present in large installations is, perhaps, more important 1 is the 
accidental 5 of very high pressures resulting through 
resonance effects, from sharp variations in the load, short circuits, 
failures in insulation, or in one word, from the numerous incidente 
which must occur in the work of a central station. It is certain that 
the phenomena of large increases of pressure which have been shown 
many times by the puncture of cables, for instance, do not occur 
everywhere, but only in large high-pressure installations in which 
there is a capacity shunted to iio line: It seems therefore that even 
if their price does not oppose them, the adoption of condensers in 
large installations is dangerous both for the condensers themselves 
and for the whole installation. But I think that there must bê a 
capacity at which the harmful effects pass through a maximum, and 
beyond which the increase in capacity has rather a beneficial effect, 
moderating the sharp rises in pressure. I should not be surprieed if 
certain installations were already in the neighbourhood of this 
maximum, thanks to the capacity of their cables, and that in these 
installations the addition of condensers of large power, when their 
price is more reasonable, will be an advantage, not onty by an 
improvement in the power fuctor but also with regard to the 
conditions of security. 

Now it only remains to say a few words about other apparatus 
which can act to a certain extent as condeneers, ^ Over-excited 
synchronous motors employed for this object do not seem to me to 
be an advantageous solution, because their cost is almost as high as 
that of condensers, and because of the loss of energy which they 
occasion, the necessity of starting them, and the maintenance and 
attendance on them and their exciters I think it is preferable in 
this case to add generating units at the central station. On the 
other hand, I believe that synchronous motors can be used advan- 
tageously when they actually act as motors at the same time. Elec- 
trolytic condensers (capacity of ацын) constituted by electrodes 

lunged into a solution of carbonate of soda absorb much energy. 
heir resistance is practically equal to their reactance for a frequency 
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of 40 s per second. It is, therefore, only in quite special circum- 
stances, such as the etarting of single-phase motore, that they can be 
аре. One must not think of leaving them in a circuit. In 
short, I do not think tbat this apparatus can be substituted for 
the condenser properly so-called, and that efforts should be made 
to make the condenser a less costly and really industrial apparatus. 


ON THE PHOSPHORESCENT GLOW IN GASES.* 
BY JOHN B. B. BUBKE, M.A. 


When an electrodeless or ring discharge is sent through some 
highly rarefied gases, a 1 glow is produced, which usually 
lasts for several seconds and in some instances as long as one or two 
minutes. А long series of experiments has been carried out to 
investigate the properties and nature of the glow, and some of the 
results already obtained show that the phosphorescence is due to 
molecules, which do not carry a change of electricitv, but which 
nevertheless produce conductivity as they move through a gas, and at 
the eame time are rapidly broken up or destroyed in the ionised 


as. 
i The method of producing the electrodeless discharge was one of 
the two originally шр by Prof. J. J. Thomson. The inner 
coatings of two large Leyden jars were connected to the terminala of 
a powerful Wimshurst machine, and the outer coatings were con- 
nected by a coil of a few turns of wire. Whenever a spark passed 
between the terminals of the Wimshurst, rapid alternating currents 
were set up in the coil, which at pressures below 1 cm. gave rise by 
induction to the p of a discharge having the appearance of 
a ring through the gas in a bulb placed inside the coil. At lower 
pressures, within certain limits, which in air lie between 0 7 mm. 
and 0:02 mm., the gas becomes phosphorescent, and it was this phoe- 
phorescence or afterglow that formed the subject of investigation. 

The glow is easily produced in ordinary commercial oxygen, but 
in electrolytic oxygen it is difficult to obtain, whilst iu air it is most 
persistent. Hydrogen does not give a glow, whether pure or with 
slight traces of oxygen, but oxygen appears to be a necessary element 
in the production of the phosphorescence, yet it is not due to 
oxygen alone, Thus Newall had found that the colour of the glow 
in oxygen is different according to the nature of foreign bodies 
present ; thus in oxygen with carbon the glow was white, 1n oxygen 
and nitrogen yellow, and in oxygen and sulphur blue. The colour 
of theglow in cyanogen is white, the same as in mixtures of oxygen and 
carbon, aud in air yellow, as in mixtures of oxygen and nitrogen. 

When the ring discharge is seut through a bulb at the end ofa 
long tube 2m. in length and 2cm. io diameter the afterglow, which 
starts at the bulb, travela down the tube with a velocity of about 2m. 
per ғес., but in narrower tubes the velocity is much reduced. That the 
glow is not due to electrostatic effects which creep along the glass 
tube, is proved by the fact that when a brass tube, well earthed, is 
interposed between the glass tube and the bulb, the glow travels 
down as before, showing that the phosphorescence is a volume effect 
in the gas) The glow can be made to diffuse through narrow brass 
tubing Imm. io diameter, but in this case the rate of diffusion is 
very small. 

wo large bulbe were connected by a brass tube of Imm. diameter 
with a tap, and well earthed, and when the ring discharge was sent 
through one the glow diffused slowly into the other bulb when the 
tap was open, but not when it was closed, showing that an actual 
diffusion had taken place, in the first instance, from one bulb into 
the other, aud that the glow in the second bulb was not due to any 
induced effects due to the discharge in the first bulb. 

The diffusion of the glow through eo narrow a metal tube put to 
earth shows that the glow cannot consist of electrified particles. 
The glow in the second bulb lasts three or four times as long as that 
in the first, through which the discharge has The only 
difference between the gas in the two bulbs is that that in the first 
has been ionised, whilst that in the second has no trace whatsoever 
communicated to it by the spark, since the ions are stopped, and 
cannot diffuse through the narrow tube. "Thus the brass tube and 
tap act a» a veritable Maxwell's demon, which lets through the 
phoephorescent molecules but catches the ions. 

The view that the glow is rapidly destroyed by ionised gas is con- 
firmed by the fact that when a discharge from a small induction coil 
is sent between two electrodes in a side tube projecting from the 
second bulb the glow then is rapidly destroyed. 

An E. AI. F. will not stop the phosphorescent particles ; never. 
theless the glow conducts, as can be shown when the glow reaches a 
pair of electrodes placed close together in one of the one tubes 
already described. This conductivity may be due to the breaking 
of the phosphorescent molecules by the ions a'ready produced by 
the spark. 


* Abstract of a Paper read before Section A at the meeting of the 
British Association at Bradford. | 
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SOME NEW ELECTRIC HEATING APPARATUS. 


Messrs. O. Berend & Co. have sent us the following particulars 
of some new patterns of electric heating apparatus made by the 
„Prometheus Co. of Bockenheim, for which company Messrs. 
Berend are sole agents, The electrical energy is converted 
to heat through resistances formed of thin films of precious 
metals, such as gold, platinum, &c., deposited on an insulating 
base of mica, enamel, or other suitable material. Resistances up 
to 25,000 ohms, it is said, can thereby easily be obtained. 
À mica strip VV thick, coated under the 
* Prometheus patents with a film of metal is employed, with a resist- 
ance of about 120 ohms. It is estimated that a room of about 
3,500 cubic ft. capacity may require some 2,000 to 2,500 large 
calories per hour to warm it, and, allowing a margin for wasted heat, 
30 of these resistances would therefore be required at 110 volta. 
The weight of the mica strip is practically nil, and the terminals or 
connections can be kept very light; the combination therefore 
absorbs but little heat and practically the whole of the energy is at 
once available. In practice, to ensure durability, it is desirable that 
the temperature of the strips should not exceed 450°C.; this 
corresponds to 70 watts or 75 watts per strip. At 90 watts to 
100 watts the strips show dull red in the dark and oxidation would 
then occur. 

The stoves designed by the “ Prometheus Co.” for these strips are 
circular, and, of course, the number of strips employed depends on 
the size of the stove. The strips are mounted in two rows on a frame 
fitting into a circular case, the outer row, therefore, radiates heat 
directly, and a continual current of air passes up and is heated between 
the two rows. As each strip is independent and connected to the circuit 
in parallel, any one can be replaced or removed without altering any 
connection: The smallest pattern of stove contains 12 strips, 
weighs 5lb. and takes six to eight amperes at 110 volts; the 
next size contains 24 strips, weighs 10lb., and takes from two 
to 16 amperes at 110 volts; and the large size contains 
48 strips and weighs 151b. The two latter are fitted with a step 
switch enabling the stoves to be used from quarter to full power in 
four steps. Messrs. Berend estimate that in ordinary conditions the 
small size radiators will be sufficient for heating rooms of from 700 
to 900 cubic fect, the medium size for rooms of 1,400 to 1,800 cubic 
feet, the large size for rooms of 2,500 to 2,800 cubic feet capacity. 

The bases of the stoves are eaid to remain quite cool, and the 
apparatus may therefore be used anywhere. To give the stove a 
cheerful appearance when working, a ruby lamp is arranged behind 
the mica strips and shines through and between them, shedding a 
cheerful light throughout the room. 


— — —— 


AUSTRALIAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


Electric Power for Gold Dredging.—The first electrically- 
driven plant for the recovery of alluvial gold by dredging 
with centrifugal pumps has recently been introduced in 
Victoria by the Hon. J. A. Wallace, M. L C., at Sandy 
Creek, near Yackandandah. The generating plant consists of 
a 500kw. polyphase steam-driven Stanley induction alter- 
nator situated some half mile from the barges. The power is 
transmitted on temporary overhead construction. Each 
dredging barge contains a 250 m.r. motor driving a Wallace- 
Hedley gravel pump by means of a 2tin. Worral friction 
clutch and rope gearing ; also а similar 150 н.г. set for the 
hydraulic pumps. 
suction and 40[t. head. The small size and consequent mobility 
of the electrically operated barges, as compared with those 
containing a complete steam plant, give them a very important 
advantage in such work, and this method of driving will pro- 
bably-be largely adopted in the near future in the extensive 
dredging fields of Victoria and New Zealand. 


Electric Pumping of Sewage.—The Sydney (N. S. W.) autho- 
ries are moving rapidly in electrical matters. The latest 
introduction consists of an extensive system of electrical dis- 
tribution of power for pumping sewage. Hitherto the muni- 
cipal authorities situated on the shores of Port Jackson have 
poured their sewage directly into the sea, converting the 
water into а condition belying the title of **the most beautiful 
harbour in the world." In future the sewage is to be raised by 
21 electrically-operated. pumping stations into a high-level 
system, whence it runs by gravity well out into- the ocean at 
Bondi. The power is supplied to these stations at 500 volts 


The main gravel pumps work with 20ft. 


from the Government generating station at Ultimo by means 
of cables carried partly overhead and partly underground. 
The arrangement will prove very useful in raising the load 
factor on the station as well as in solving a difficult problem 
in sewage disposal. Power from the same source is also to be 
supplied for operating the Pyrmont and Glebe Id. swing 
bridges. 

Proposed Legislation.—In view of the approach of Federa- 
tion, the Electrical Association of New South Wales is pushing 
forward some legislative questions of great importance to the 
electrical industry. The free trade colony is dreading that the 
non-technical federal legislators in drafting the new tariff may 
consider electricity as a luxury and retain the 25 per cent. 
duty at present in vogue in most of the colonies. In view of 
the importance of the industry and its dependence on outside 
manufacture, 10 per cent. is suggested as a limit in the federal 
tariff. Legislation is also called for in order to give statutory 
powers to undertakers of electrical supply. At present no 
such powers exist except in so far as created by special acts 
of Parliament in individual cases. The expense involved in 
the passing of such an act has usually proved quite prohibitive 
even when there is a universal demand for the light. Recent 
legislation has helped to remove this difficulty as far as 


Victoria is concerned. 


Electric Traction.— Electric traction is making rapid pro- 
gress in Australia. In Sydney the Government are replacing 
section after section of the old steam trams by the trolley 
wire. The opening of the latest section of some two miles to 
Cook’s River was celebrated by the Electrical Association of 
New South Wales in а charaoteristically colonial way by a 
‘trolley car party." The authorities do not contemplate 
extending the capacity of the power house at Rushcutter’s 
Bay, the necessary plant for the whole network being installed 
in the central generating station at Ultimo. Private enter- 
prise, too, is not idle. А line has been opened from Rockdale 
to Lady Robinson’s Beach, New South Wales. The plant 
for working this line is à most up to date character, consisting 
of direct coupled Willans-Siemens generating sets running at 
400 revs., Babcock and Wilcox boilera fed by electrically 
driven pumps and working up to 800lb. per square inch, and 
Chloride accumulators. The system has proved very success- 
ful. In Brisbane the tramway company are seeking powers 
for large extensions, and in Melbourne in spite of their 
ideal system of cable cars, the suburban authorities are pro- 
posing a trolley line connecting the suburbs with each 
other directly, the cable system being entirely a radial one. 
In Adelaide matters are delayed pending a decision as to 
the authority by whom the work is to be undertaken. 
Messrs. Callenders and the Westinghouse Companies have 
a bill before Parliament seeking powers to convert some 
50 miles of the present horse lines. In the meanwhile the 
suburban authorities have formed a trust with the same 
object, and if they prove successful in getting the City Corpo- 
ration to join them and in raising the necessary capital 
£800,000), the Government have expressed their intention of 
giving them the necessary powers. In this case they will 
probably get the firms already mentioned to undertake the 
equipment on а short lease. If they are not suocessful, 
the Government intend to undertake the conversion them- 


selves, as has been done in Sydney. The main difficulty 


hitherto in the completion of the municipal scheme is a pledge 
which the City Corporation was drawn into some months 
back to support а fourth proposal made by an outside company 
promoter. This gentleman has now failed to fulfil his finan- 
cial guarantees, and, the Corporation being thus freed, no 
great difficulty is anticipated in carrying out the municipal 
proposals with the financial support of the constructing com- 
panies. The improvement in the tramway service is certainly 
very necessary, the average speed of the present horse trams 
being only some 5 miles to 6 miles per hour. 

Proposed Power Station for Kalgoorlie (W.A.).—Electrical 
development progresses very slowly in the Australian mining 
centres. At Kalgoorlie (W.A.) the mines hitherto have only 
attempted to employ electric. power. for lighting by means of 
isolated steam plants.of 5kw. to 50kw. capacity. In addition, 
the town is supplied from a small municipal plant of 250kw. 
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A syndicate has recently been formed proposing to erect a 
central station of 5,000 n». capacity, from which energy for 
lighting and power for mining and milling will be distributed 
to the surrounding mines. 

Barron Falls Water-Power Scheme.—The question of the 
electrical utilisation of the Barron Falls (Q.) has been unfor- 
tunately postponed by the interference of a Conservative 
Labour Ministry who recently captured the Queensland 
Treasury Benches for a few weeks on a catch vote. The 
former Government had drawn up an agreement with 
the Chilligoe Railway and Mines Co. for the utilisation of 
75,000 н.р. for 50 years for a total rental of £42,000. The 
power is to be employed by the Company for lighting, traction, 
and power on the Chilligoe Mines, and it is to be hoped that 
the proposals, which are favourable to both sides, will shortly 
be taken up again by а more liberal government. 


CORRESPONDENCE. 


— —— 


COHERERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: There seems to be & tendency to regard the metallic 
cohesion which occurs under the influence of an imperceptible 
spark as a theory, whereas it is a fact. I observed the fact 
10 or 11 years ago, and published it in the Journal Inst. E. E. 
for 1890. Prof. Hughes had observed it before, so had 8. A. 
Varley before that. I spoke of it as an apparent extension 
or reaching of the force of cohesion across a molecular gap 
under the influence of, as it were, an electrical fur. 

Whatever it be due to, there can be no question that metals 
such as brass and iron, when in light contact, do cohere under 
the influence of electric waves, for they can be felt to have 
stuck together. So also filings mat themselves visibly 
together on a glass plate, and can even be got to hang as a 
string, one suspended from another. 

Prof. Chunder Bose's observations and further investigations 
are interesting enough, and I am glad to call attention to 
them, but no amount of investigation or ‘‘ correspondence ” 
can disturb the above physical fac*. There may be, and 
apparently are, anti-coherers which act in an opposite 
direetion, but certainly there are coherers.— Yours, &o., 


The University, Birmingham, Oct. 6. OLIVER J. Горак. 


An Electrical Theory of Gravitation.—The Electrical World 
of New York of September 29th contains an article by Prof. 
Reginald A. Fessenden on An Explanation of Gravitation.” 
In this article Prof. Fessenden gives a sketch of his electrical 
theory of gravitation—a theory which is, at all events, an in- 
genious dovetailing of various ancient and modern hypotheses 
connected with gravitation and electricity. The author starts 
by commenting on J. J. Thomson's theorem that the addition 
of a charge toa body increases its inertia, owing to the electro- 
magnetic reactions induced by the motion of the body. Then, 
taking the modern corpuscular theory of the atom, he affirms 
that the enormous charges carried by the intra-atomic cor- 
puscles suffice to explain the very considerable inertia possessed 
by a piece of ordinary matter. ‹' Inertia,” he concludes, is 
an electromagnetic induction effect, due to the corpuscular 
charge.” Next, the author mentions the result of Quincke's 
experiments on the expansion of dielectrics submitted to 
electrostatic stress, and states that, in general, on introducing 
a dielectric into an electrostatic field the density of the ether in 
the region as well as the density of the matter changes. This 
change of density of the ether must be very great in the 
strong electrostatic field near an atomic corpuscle. Thus, 
using Newton's suggestion as to the cause of gravitation, 
Prof. Fessenden concludes, ** gravitation is a secondary effect, 
the electrostatic intensity due to the corpuscular charge causing 
& change of density in the ether surrounding it, this latter 
giving the gravitational attraction.” Throughout the article 
the author seems to assume that the corpuscles of an atom 
are all charged similarly. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


=r 


Asylum Lighting.—The Fife Lunacy Board have authorised 
their consulting engineer (Prof. F. G. Baily) to obtain estimates from 
ош or five electric lighting firms for the electric lighting of the 
asylum. 


Ayr.—The accounts of the Electricity Department for the year 
ended May 31 have been issued. The total receipts (including 
public and private lighting) amounted to £5,244. 15s. 2d., and the 
expenditure to £3,479. 10s. 11d., leaving a balance of £1,765. 4s. 3d. 
Interest (£1,539. 12а. 8d.) and sinking fund (£930. 88. 3d.) came to 

2,461. Os. 11d., leaving а net deficiency of £695. 163. 8d. 499,355 
units of currents were generated ; 257,600 were supplied for public 
lighting and 168,039 to private consumers, and 12,000 units were 
used on the works. There are 82 arc and 117 incandescent electric 
lamps employed for public lighting, and the total maximum supply 
demanded was 256kw. The loans sanctioned amount to £50,000, 
and the amount borrowed to £42,977. 7s. 8d. 

A report from Mr. W. A. Chamen, city electrical engineer 
of Glasgow, was submitted to the Ayr Council on Monday. 
Mr, Chamen strongly urges the Corporation to change their present 


system—high-tension alternating current—to low-tension continuous 


current, This change was recommended by the Works committee, 
and the Council unanimously approved the recommendation. 
Tenders for new plant were accepted. 


Birmingham.—The work of convertiag the Bournbrook electric 
tramway route to tne overhead trolley system has been commenced. 
The work is being carried out under the supervision of committees 
of the Council. 


Bradford.—The accounts of the Electricity department for the 
half-year ended June 30 were presented at the meeting of the Cor- 

ration on Tuesday. The chairman of the Electricity committee 

Mr. T. Shaw) said that the total income was £17,723. 9s 5d, 

compared with £13,256. 122. 1141. in the corresponding period last 
year. The total expenditure, including interest and sinking fund, 
was £16,751. Is. 34d., against £11,523. 103. 4d. The net profit for 
the half-year, therefore, was £972. 8+. 111, against £1,733. 28. 74d. 
The number of consumers was 1,17*, against 965. "The total 
nuinber of units consumed was 1,419,409, against 996,807, an increase 
of 45 per cent., irrespective of current supplied for public lamps. 
The total profit since the opening of the works in Sept, 1839, after 
paying interest and sinking fund, amounted to £26,986. Os. 61d., 
and the total amount written off for depreciation had been 
£14,372. 17s, leaving £12,613. 33. 63d. to be appropriated as the 
Council might direct. The accounts were adopted without discussion. 

At the same sitting Mr. Е. R. Hartley moved — 

That, in the opinion of this Council, it is desirable that the Corporation 

should have control of the supply of coal required by the Corporation for 
use in their various undertakings, and that it be an instruction to the 
town clerk to insert in the bill to be promoted in the next session of 
Parliament a clause empowering the Corporation to become the owners of 
and to work a colliery or collieries, with power to borrow the necessary 
moneys required. 
Mr. Hartley contended that, in the interests of the city, some such 
step was necessary. He had taken the increase in the price of coal 
at 5s. per ton, although others had put it at 7а. 6d., and on that basis 
he estimated that the extra cost of coal required by the Corporation 
this year would be equal to 10d in the £ on the rates. The con- 
sumption of coal in the whole of the city was 14 million tons per 
year, which meant that the city would pay for its coal an increase in 
price of £375,000, The total rates of the city were £100,000 per 
year, so that the increase in the price of coal was equal to doubling 
the rates. He proposed that the Corporation should have the means 
to provide for its own coal supply, апі not be dependent on а 
monopoly. Ald. Wood, who seconded, said the Manchester Corpora- 
tion had taken the matter up, and he thought no harm could be done 
by trying to secure à mine. Mr. Land pointed out that the Corpora- 
tion had to have contracts with something like 20 collieries in order 
to make certain of a proper supply of coa!. Eventually the resolution 
was carried by a large majority. , 

At a special meeting of the l'ramways committee on Wednesday it 
was decided to recomm:nd the City Council to enter into an agree- 
ment with the Shipley Council for working the proposed tramways 
to Shipley. It was also decided to apply for powers to construct 
reveral additional lines connecting with the existing tramways. 


Brighton.—In the bill which the Corporation have decided to 
promote next session power is to be sought to enable the Corporation 
to purchase and hire out to consumers or wiring contractors electric 
motors, cooking, heating and ventilating apparatus. Feeder No. 11 
is to be extended to the south side of Grand Junction-parade at an 
estimated cost of £2,500. 


Bristol.—The Electrical committee have decided to make an 
alteration in the charge for electricity for motive power and heating. 
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In future the minimum charge of £1. 5s. per quarter per kilowatt 
supplied will be abolishel, except in cases where the consumer has 
an alternative source of supply, and the charge will be 14d. per unit 
only, irrespective of quantity used, subject to discounts, and with 
no charge for motor hire. Motive power customers will be required 
to enter into a special agreement, providing, amongst other things, 
that if the electricity supplied under the agreement is used for light- 
ing, either directly or indirectly, the Corporation shall annul the 
agreement without notice to the consumer, and thereupon the latter 
ehall pay for the electricity supplied to him according to the then 
existing rate for electricity for lighting, Extensions of the lighting 
mains have been authorised. 

The Dock committee reported to the Council on Tuesday that they 
had been requested by the Petroleum Company to furnish a supply 
of electric current, and, being in a poeition to give a supply from 
their new works at Avonmouth, recommended they be empowered 
to make the necessary arrangements Ald. Pearson, chairman of the 
Electrical committee, questioned the advisability of two committees 
supplying electricity, possibly in competition with each other. 
Some time ago the Electrical committee were asked if they were 
prepared to supply electric current at Avonmouth, and declined, not 
realising the large demand that was likely to arise. Had they been 
informed the demand would have been so large, it would have been 
worth while considering whether the supply could not be economi- 
cally given from the centralstation, It was, he feared, too late for 
his committee to intervene now. The report was agreed to, and the 
company will be supplied with current by the Dock committee. 


Burnley.—The Corporation intend to reconstruct the tramways 
in this district, and notice to this effect has been Been to the various 
authorities into whose districts the system extends. 


Bury.—Messrs. Lacey, Clirehugh and Sillar have been appointed 
consulting electric tramway engineers to the Council. 


Bury St. Edmunds.—Sanction to a loan of £800 for public 
electric lighting has been obtained, “ but no part of the loan may be 
applied in providing incandescent lamps." 


Cable Communication with China — The cable which was laid 
been Chefoo and Tientsin for the German Government was opened 
for the transmission of messages oh Thursday last, and Kiao-Chau 
thus becomes connected up with the international cable system of the 
Eastern Extension and Great Northern Companies. 


Canterbury.—The consulting engineer (Mr. Robert Hammond) 
has been requested to report as to further extensions of the electricity 
enerating plant necessary and the probable cost. An order has 
n placed with the Western Electric Co. for an extension of their 
cable contract. 


Cardiff.—At a meeting of the Electrical committee last week the 
electrical engineer (Mr. N. Appelbee) reported that the consumption 
of electric energy had increased to considerably above the maximum 
of last winter. Provision had been made fora 50 per cent. extra 
consumption on last year’s maximum, and when that was reached, as 
was anticipated, they would have machinery standing by to provide 
half as much energy again. 

Owing to the increase in the price of coal, the Cardiff Gas and Coke 
Co. have given notice to terminate their existing agreement for the 
public lighting on March 25. The town clerk is reporting on the 
matter, and with a view to increasing the demand for electric current 
it has been decided to issue circulars pointing out the great advantages 
of electric light, 


Chester.—The Council will promote a bill to reconstruct existing 
and construct new tramways. The undertaking of the local tramway 
company has been acquired for £18,000. Power to adopt electric 
traction will also be songht. 


City of London.—At the meeting of the Common Council yester- 
day (Thursday) the Streets committee presented a scheme for the 
testing of all electricity meters within the City under the direction 
of the electrical inspector at the expense of the City of London and 
the Charing Cross and Strand Electricity Supply companies, each 
company to contribute, in addition to other expenses, £200 per 
annum to the Corporation in respect of the electrical inspector's 
salary. Under these circumstances it was proposed to increase the 
inspector's salary from £350 to £500 per annum. Under the scheme 
the Corporation will be relieved of all expenses in connection with 
the appointment, at present amounting to £350 per annum. 


Coburg (Victoria).— The borough engineer (Mr. Pullar) is 
preparing a report on the question of erecting electricity works. 


Colne.—The Technical Schools are to be lighted electrically. The 
electrical engineer (Mr. A. G. Cooper) recently sent out circulars to 
ascertain tlie amount of support likely to be accorded to the proposed 
electric lighting scheme, and up to the present favourable replies 
have been received for nearly 3,000 8 c p. lights. 


Colwyn Bay.—Owing to the increasing demand for electric 
current, the engineer (Mr. Jones) has been instructed to prepare 
plans and specifications for additional plant. 


nsett.—The Council have resolved to adopt public electric 
lighting, and refuse destructor works are to be erected in conjunction . 
with the electricity undertaking. Terms have been come to with 
the Northern Counties Electrical Supply Co. for obtaining a 
provisional electric lighting order. 


Darlington.—The Light Railway order granted to the Imperia! 
Tramways Co. has now been issued, and the Town Council are 
dissatisfied with its terms. Objections will be lodged against its 
confirmation by the Board of Trade. 

The Electric Light committee will supply electric current about 
Christmas. 


Derby.—Application has been made to the Local Government 
Board for sanction to borrow £35,000, the estimated expenditure on 
electric lighting account during the next two years. The cha/rman 
of the Electric Lighting committee (Mr. Butterworth) announced on 
Wednesday that the revenue from the sale of electric current 
increased last year by £1,593, or 16% per cent. Expenditure 
increased by £1,267, principally owing to the high price of coal. 
Establishment charges had, however, been reduced, and the com- 
mittee had been able to pay interest on capital, which now amounted 
to £105,000, to pay off £2,507 of borrowed capital, and the profit 
balance was £113. New plant, which would cost £8,650, was 
urgently required, and extensions of mains would absorb £7,500, 
whilst a new chimney would also have to be built. The equivalent 
number of 8 c.p. am connected had increased during eight months 
of the current year by 9,000, compared with an increase of 7,809 
during the whole of last year. 


Devonport.—The Council have instructed Mr. C. Chadwell to 
prepare plans for the construction of the St. Budeaux electric tram- 
ways, but owing to the pressure of other work, application is to be 
made to the Board of Trade for an extension of time to construct the 
lines. The Council have offered to lease the lines to the Devonport 
and District Tramway Co. for a term of years, at a rental of £50 per 
mile, with the addition of such sum as is required to pay interest 
and sinking fund on the cost of construction, and one-third of the 
sum requited for interest and sinking fund on the cost of rebuilding 
Camel' Head Bridge. The company are also to pay the Согрога- 
tion’s costs in obtaining powers for the St. Budeaux lines, and are to 
take electric current from the Corporation's mains. 


Dudley.—An inquiry wa: held on Friday into the application of 
the Council to borrow £10,000 for electric lighting. The consulting 
engineer (Mr. К. P. Wilson) said the loan was required for the “ free" 
wiring of premises. Tha Corporation were going to charge 61. рег 
unit for the first two hours per day, and 14d. per unit after. Dudley 
would be the first place in England where so low a price as 14d. per 
unit had been charged. At present they were only supplying current 
for the tramwaye, the charge being 2d. per unit for the firat 150,000 
unite, and one-tenth of a penny less for every additional 50,000 up 
to 400,000 units. The tramway to Stourbridge had been at work a 
year, during which р the consumption had been 196,000 uni's, 
and they anticipated a demand of 270,000 units for lighting. There 
was no opposition. 


Dudley-Cradley Electric Tramway.—O wing to the non. arrival 
of the Board of Trade certificate, traffic on the new Dudley-Cradley 
Heath electric tramway has been suspended. 


Eccles.— The Council have decided to promote a bill for, inter 
«lia, powers to double and alter the existing tramways, to construct 
new lines, and to adopt electric traction. 


Electricity in Mining.—At a meeting of the Mines Drainage 
Commissionera at Dudley the chairman (Mr. J. B. Cochrane) regretted 
he could not speak more encouragingly of the Tipton mining dis- 
trict. They looked to shortly having electric pumps at work, and 
to mine-owners opening out their mines. When these advances were 
made, there would come a good time for South Staffordshire mining. 

At a meeting of Rezende (Ltd.) on Wednesday the chairman 
(Mr. N. Brown) said the Umtali Falls (Rhodesia) were near their 
mine, and from the outset it had been the directors intention to use 
the power there available, but owing to conflicting claims they did 
not feel it safe t» order the necessary machinery, but on the day that 
matters were put on a propér business footing with the Chartered 
Company they immediately proceeded to order the water power 
and electrical plant, the specification and tendera for which had long 
before been obtained in anticipation. "They had the right to half the 
power of the Falls, and the plant, which was now in course of ship- 
ment, was calculated to deliver about 150 н.р. effective at the mine. . 
Until the plant was erected and started they could not bring their 
additional 10 head of stamps into use. Two Pelton water wheels 
would drive a two-phase electric generator, which would produce. 
current at 2,500 volts. This current would be conveyed about 
1j miles to the mine, where it would be utilised in driving the 
motors, working the mill, rock breakers, cyanide works pump, mine 
pump, hoisting gear, rock drills and other machinery, besides 
supplying electric light. Until this installation was complete they 
were dependent on wood and oil fuel. The plant ordered had now 
пед и ану all shipped, and some of the material was actually 
m Umun. 


940 


THE ELECTRICIAN, OCTOBER 12, 1900. 


“ Engineering Magazine." —The October issue contains articles | connection with these matters, the budget for the present year showed 


on “Electric Power Distribution in Great Britain, The Commercial 
Organisation of the Machine Shop,” “ Centralisation of Steam 
Condensing Plant,” and “ The 1,000 miles Automobile Trials.” 


Fatality.—On Saturday last the first fatal accident on the Central 
London Railway occurred. A conductor on one of the trains named 
Field had occasion to take exception to a passenger smoking ina 
non-smoking carriage, and, in order to discover whether the smoking 
was still going on, very iucautiously opened the gates which divide 
the carriages, put his head out into the tunnel to look through the side 
window, and in doing во his head seems to have caught a projecting 
lamp, and lie was rendered insensible, His body then fell on to the 
permanent way receiving numerous injuries which proved fatal. A 
verdict of accidental death was returned at the inquest beld on 
Wednesday. Field's action was in direct contravention of the rail- 
way company’s regulations, which prohibit the opening of a gate 
whilst the train is in a tunnel. In Кш the ends of the carriages 
are to be fitted with glass panels, and the probability of any such 
accident occurring will be reduced to a miniinum. 


Fifteen Years' Inland Telegraph Messages —The number of 
messages forwarded from telegraph offices of the United Kingdom 
for the year ended March 31, 1836, was 39,146,283. In 1890 this 
number had increased to 62,368,034, in 1895 to 71,589,064, and in 
1900 to 90,115,123, the annual increase having been continuous 
throughout. 


Finchley.— The Council have declined to join the local authorities 
of Enfield, Edmonton, Wood Green, and Southgate in the suggested 
joint electricity supply scheme for these districts. The Council are 
willing to take a supply of electricity in bulk on suitable terms 
when available. 


Folkestone.—The Council have decided to apply for pailia- 
mentary powers to construct electric tramways at an estimated cost 
of about £93,000. It is proposed to adopt. the conduit system in the 
centre of the town and the overhead system in the outskirta 


Glossop.—The Urban Electric Supply Co., which recently 
acquired the provisional electric lighting order from the Council, has 
entered into a supplementary contract in reg ird to the construction 
of electric tramways in the town. 


Harrogate.— S inction to borrow an additional £10,000 for electric 
lighting extensions has been obtained by the Council, 

Hastings. Extensions of the electric lighting mains, estimated to 
cost £1,149, have been sanctionel by the Council, and application 
has been made for sanction to borrow this amount. 


Heckmondwike.—Sanction to a loan of £14,343 for electric 
lighting has been approved by the Council. 

Hexham.—A special meeting of thé Council has been called to 
consider the electric lighting question. 

Irvine.—A proposal “that steps be taken to ascertain the capa- 
bilities of the Burgh’s coalfields fur the generation of electric current” 
has been remitted to a committee of the whole Council. 


Islington (London).— Arc lamps are to be erected from Hornsey- 
road, along Benwell.road, to Drayton-park, at a cost of £1,450. 

Light Railway.—The Sheerness and District Light Railways 
Order has been submitted to the Board of Trade for confirmation. 
Objections by 27th inst. 

Lincoln.—The Corporation are advertising for tenders for a dry- 
back, marine-type boiler and a high-speed engine coupled to a 
continuous-current dynamo, a motor and centrifugal pump, and 
accessories, "T«nders have to be in by Nov. 15. 

On the recommendation of the Electricity Works committee it 
has been decided to grant the city electrical engineer (Mr. C. 8. 
Vesey Brown) a gratuity of 100,s. for his services in connection 
with the Corporation (Tramways) Act (1900). 


At the last meeting the chairman of the committee (Ald. Harrison), 


eaid the increase in the amount of current supplied during the last 
quarter was 40 per cent, over the corresponding quarter of last year. 

Liverpool .— The School Board have decided to wire the Hightown 
Truant School for the electric light at a cost of £749. 


London County Council — А Tuesday's meeting it was agreed 
to loan Battersea £20,090 for electric lighting; £3,187 to Islington 
for electricity meters; and £5,147 to Battersea for arc lamps and 
standards. 

Oa the recommendation of the Building Act committee, approval 
was given to plans for the extension of the Hampstead electricity 
generating station, and for the construction of a generating station 
for the Bermondsey Vestry. 

The Highways committee, in their report, point out that for the 
firet time the result of the Council's working of its own tramways in 
South London could be noted, the result being in every way satis- 
factory. Traffic ds e had exceeded by £8,000 those of the most 
successful year of the London Tramways Co., whose undertaking the 
Council had purchased, The system of 44. fares had been largely 
extended, the service generally improved, and a 60-hour week estab- 
lished for the employcs, and, in spite of the expenditure incurred in 


that £12,000 was available for relief of the rate: 

Long-Distance Telephony.—II. M. Consul-General at Christiania, 
Norway, has forwarded to the Foreign Office a despatch reporting 
that telephonic communication has been established between 
Christiania, Gottenburg, Milmó and Copenhagen. The rates for 
conversations between these Danish and Norwegian cities are аз 
under: First zone on Danish and Norwegian exchanges east of 
Porsgrund and south of Lillehammer, 2 kroner, and 50 ore extra for 
each zone beyond the first in each country, for every ordinary con- 
versation of three minutes' duration. Express and prepaid conver- 
sations are charged thrice these rates. 20 ore extra is charged for 
sending a messenger or a summons toa particular individual. 


Lowestoft.—The Council have decided tə promote a bill for 
powers to construct electric tramways. This decision has ъзез come 
to owing to the refusal of the Board of Trade to insert in the Royal 
Plain-Kessingland Light Railway order grante 1 to the National 
Electric Traction Co, the terms of an agreement between the Coancil 
and the company entered into in May last. In dealing with this 
question at the last meeting of the Council the mayor stated that a 
great deal of negotiation had taken place between the Council 
and the promoters ending in an agreement which the Council 
Ет vital in the interests of the Corporation, and as the В зага 
of Trade had not seen theie way to incorporate the terms of that 
agreement in the order the Council had no other course but to give 
the company notice to determine that agreement, which would leave 
the Council at liberty. Of course, if the Council constructed the 
tramways on their own account, they might expect opposition from 
the company, who, through no fault of their own, lost the benefit of 
their order. Therefore, he thought the clanse of the resolution in 
regard to she leasing to the company of the tramways in the borough 
was very fair and honourable, and if carried was likely to terminate 
in benefit to both parties. 


Lytham.—At the Council meeting last week, in answer to a 
question from Councillor Mellor in regard to electric lighting (the 
5 order being about to expire), the chairman (Mr. E. R. 

ight wood) explained that they had been so staggered with the 
estimate placed before them by their conzulting engineer that they 
considered they had better let th» matter drop for the present. 


Manchester Post Office Fire.—It is gratifying to learn that, 
notwithstanding the friction existing between the National Tely- 
phone Co. aod the Post Осе, the former tendered very acceptable 
assistance to the Manchester postal authorities on the occasion of the 
big fire which occurred at the postal telegraph office a few days back. 
For this good service the Post master-General has officially expres:ed 
his 5 By the aid of the company the work of maintain - 
ing and restoring telephonic and telegraphic communication between 
Manchester and the rest of the world was materially facilitated. 


Matlock Bath.—The Northern Counties Electricity Supply Co. 
have submitted terms to the Council for the erection of electricity 
works. 

Middlesbrough.—4A meeting of the Electric Lighting committee 
was held last week t» consider the positions of the 40 are lamps 
which it is proposed to erect in the principal thoroughfares. Tha 
consulting engineer (Mr. Hammond) submitted plans, The 40 arcs 
are to displace 147 existing gas lamps. Twenty of these arcs are to 
be switched off at midnight, and the total estimated cost is £800 per 
annum, against the present cost for gas by the 147 lamps of £782. 

Moffat (N.B.).—A committee consisting of Messra Brown, Easton 
and Stevens has been appointed by the Burgh Commissioners to 
consult Mr. W. J. G. Forman in regard t» а scheme for the eree 
tion of electricity works in the district. In a preliminary report 
Mr. Forman puts the estimated cost at about £2,500, and proposes 
to utilise water power in the generation of current. 


Molesey (Surrey).—The Council has obtained a report from 
Mr. A. T. Snell on the proposals of Edmundson's Electricity Cor- 
poration in regard to establishing electricity works. Mr. Snell is 
of opinion that the offer of the company is a fair one, except in ofe 
provision, the effect of which would be to prevent the Council from 
putting down their own plant within 21 years. The advantages to 
the Council, if the offer were accepted, Mr. Snell summarises a3 
under: (1) No immediate outlay of capital, and no immediate 
responsibility; (2) the maximum price for street lighting, 214. per 
unit, is lower than the ('ouncil could themselves generate current 
for some years to come, having regard to the relatively few 
street lamps (about 200) anl the probable small demand fur 
private supply during the first few yeara; (3) the maximum price 
for private lighting, 7d., 4d., апд 2d. (on the maximum demand 
system) is fair to commence with, and will probably work out on an 
average to about 61. per unit, which is cheaper than gas at 4s., light for 
light. The revenue earned by the company from the district would 
probably be insufficient to pay a dividend on the capital for some 
years, and as 11 districts were prope to be supplied, half of which, 
in Mr. Snell’s judgment, offered more remunerative fields than East 
and West Molesey, it was possible that this district might suffer for 
some time from an inefficient or defective supply, due to want of 
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lant at the power station. Granting the choice of company supply, 
Mr. Snell suggested a number of conditions for inclusion in any 
agreement between the Council and the company. After discus:ion 
the Council decided to apply for a provi:ional order as suggested. 


Municipal Telephony.—The Eastbourne Town Council have 
decided to apply for a licence to establish a municipal telephone 
exchange. 

Nelson.—The Council have notified the Burnley Tramways Co. 
of their intention to purchase so much of the company’s undertaking 
as lies within the borough. 


Northampton —It has been decided by the Council to apply for 
parliamentary powers to construct and work electric tramways in 
this district. 

Oldham.—The Electric Lighting committee recommend that 
а be made for sanction to borrow £157,000 for the erection 
and equipment of a new electricity station at Greenhill for the 
purpose of supplying electric current for lighting, power and trac- 
tion. At lust week's Council meeting the chairman of the committee 
(Ald. Harrop) said the old station was started in a state of fear 
for the purpose of кер companies out of the town, and not for 
the love of the work. Consequently, the present site was very 
cramped, and was a great inconvenience and expense. Seeing the 
success of the work, the committee thought it best to start in an 
adequate way, and they would provide for the next 20 years by the 
new works and system of working now proposed. The price for 
current was now one of the lowest in the country, being 3 41d. per 
unit for lighting and 3:39d. for other purposes. The total of the 
various estimates for the electric extensions amounted to £156,510. 
The recommendation was agreed to. 


Paisley.—At Tuesday's meeting of the Council a statement was 
presented dealing with the financial condition of the electricity 
department. The capital expenditure to date is £94,832. 153. 1d., 
after allowing £500 for contingencies, or £14,832. 15s. 1d. in excess 
of present borrowing powera No allowance has, however, been 
made to cover the cost of laying additional mains and connections. 
Mr. J. Balderston Whyte, C.A., who presented the report, stated 
that three engines supplied to the station by Messrs. S. Z. de 
Ferranti (Ltd.) are to be removed, and two engines are to be supplied 
of equal capacity without further expense to the Corporation. 

Pietermaritzburg (South Africa. — The Municipal Council have 
resolved to construct a system of electric tramways. The work will 
be carried out under the superintendence of the borough electrical 
engineer. The gauge of the track is to be 4ft. 8h'n., and the pattern 
of car chosen is the 8-wheeled double-deck. Electric current will 
be supplied by the electric light depattment. 


Pleasley (Notts.).—An offer of the Shirebrook Colliery Co. to 
light the district by 32 c.p. incandescent electric lamps, at £2 per 
lamp per annum is to be considered at the next meeting of the 
Parish Council. 

Poplar.—The official opening of the electricity station built by the 
Poplar District Board of Works took place on Monday last. Poplar 
is one of those districts which has held a provisional order for many 
years, and would probably not have made use of it even now had not 
8 company рей for powers in the same district. The order dates 
from 1893. The works have been designed by Mr. A. Blackman, who 
remains as resident engincer. Mr. Blackman who was formerly 
Corporation electrical engineer at Aberdeen, a “Kennedy” 
station, has adopted the pressure of 230 volts on the three- 
wire system. is is somewhat surprising, as, so far, the load 
on the station is chiefly for public lighting, and the area 
of the district amounts to 5 square miles For the street 
lighting there are 165 10-ampere and 7-5-ampere arcs and 
200 16 cp. incandescents. he mains are B.I.W. lead- 
covered cable laid in ducts of U-section, with spigot and socket 

„joints and brick covers. The equipment of the works themselves 
includes four Babcock-Wilcox boilers, with an aggregate horse-power 
of 1,200, and four Belliss triple expansion engines diiving four-pole 
150kw. Mather and Platt machines Both condensing and feed- 
water is obtained from a canal, and the pumps of the surface 
condenser are driven off the crank shaft of the engines. The bat 
is made up of 200 15-plate Hart cells, with a capacity of 600 ampere- 
hours and for а maximum discharge current of 160 amperes. The 
* Wright" system of charging is employed, with rates also on the 
“ Wright” system for power supply, and a system of “ free” wiring 
has been adopted in order to encourage private consumers. 

Redcar.—The Council have already decided to embark in 
municipal electricity supply, and they are now recommended to 
obtain powers for the construction of electric tramways between 
Redcar and Saltburn. Should the Council decline to take this step 
& company will proceed to obtain powers. 

Rochdale.— Electric current was supplied to some of the shops in 
the principal thoroughfares on Wednesday evening. There are at 

resent 35 customers, and the Town Пап, Technical School, Central 

rd School and the new Board School at Hamer Bottoms are 

being wired. The supply pressure is 220 volts, and the charge is 6d. 
per unit for lighting aud 3d. for power. 


. Eyde (I. W.) — Sanction to a loan of £30,000 for 25 years has been 


obtained by the Council. 


Sheffield.—In our issue of Sept. 7 we gave an abstract of the 
report of the city electrical engineer (Mr. S. E. deed on the 
position of the electricity undertaking and of the steps to be taken 
to meet the anticipated increased demand for current for power. 
Mr. Fedden recommended that certain modifications of the existing 
system should be effected, and reported that to carry out his 

roposal, the following additional expenditure would be necessary 
or 1901: Additions and alterations in boiler house, £3,500 ; 
2,000kw. of new plant complete, £23,000 ; additional feeders, £5,000 ; 
contingencies, £1,995 ; total, £41,895. This extension would fill up 
the present station, and Mr. Fedden therefore recommended that the 
erection of a larger station should be taken in hand without delay. 
The Council's consulting engineer (Mr. Robert Hammond), who was 
instructed to consider this report, now announces that he is in com- 
plete agreement with Mr. Fedden, and considers that hitherto 
municipal electricity works have been started on far too sinall 
a scale. He is in entire accord with Mr. Fedden аз to the adyisa- 
bility of putting the works in a position to supply electric energy at 
a low rate for motive power. Mr. Hammond states that, as 
consulting engineer to many of the towns affected by the bills 
promoted during the past session of Parliament he had the advantage 
of hearing the whole of the evidence tendered by the promoters, and 
of gathering the feeling of the House of Commons Committee on 
these and similar schemes, and he was glad to say that the Committee 
fully affirmed the principle cf “peaceable possession for good 
behaviour.” The Committee laid down the precedent that where а 
local authority was able and willing within a reasonable time and on 
reasonable terms to affurd a supply of electrical energy for power 

urposes it should not be competed with by a company.” 

hile not sharing the opinion of the promoters of the power bills 
that electrical energy will be adopted by large steam users in pre- 
ference to steam, Mr. Hammond was decidedly of opinion that there 
was a very large field for the substitution of electrical energy for 
steam in a host of small industries, and that opinion had recently 
been confirmed by a visit which he had made to the principal cities 
on the Continent. That visit afforded him au opportunity of con- 
sidering the relative merits of polyphase and continuous-current 
motora, and excellent work was being done by the use uf the former. 
In those circumstances Mr. Fedden did well to consider whether 
the central area should be supplied by continuous currents or 
whether certain modifications could bə made in the existing 
system in order to avoid the heavy capital outlay entailed 
by conversion. With the data befure him last year, it cer- 
tainly seemed to Mr. Hammond desirable to consider care- 
fully the advantages attaching to a partial conversion of the 
system to continuous-current supply. Не had on the present 
occasion had fuller data laid before him, and he had also had the 
advantage of a lengthy conference with Mr. Fedden, with the result 
that he was able to state hia complete conformity with Mr. Fedden’s 
proposed plans. Mr. Hammond states that the introduction into 
Sheffield of the sub-station system, which had been found satisfac- 
tory in Leeds, would largely diminish the losses in distribution. He 
was also in agreement as to the desirability of reducing the 
periodicity of the present system from 100 t5 50. As the earliest 
possible delivery was highly important he advised the Council 
to endeavour to secure one or, if possible, two of the seis at 
present in use at the Paris Exhibition. With regard to the estimated 
expenditure of £41,895, he understood that the figures were 
based Bids actual quotations, and, roughly checking them, they 
appeared to him to be well within the mark. To those figures, 
however, must be added the cost of substituting the sub- 
station for the house-to house transformer system, and also 
those incidental to the changed periodicity as far as the tranformers 
were concerned. He would suggest, also, that in applying to the 
Local Government Board provision should be made for a capital 
outlay on motors, in order to put the Corporation in a position to let 
these machines out on hire, a plan which had met with great success 
at Bradford. Finally, he agreed that the carrying out of Mr. Fedden’s 
scheme would put their present works on a footing to give the best 
poesible results as a whole. Mr. Hammond's report was considered 
at the last meeting of the Electric Light committee, but nothing was 
decided in regard to it. It was reported that the deputation 
appointed at the last meeting had concluded that it was unnecessary 
to make the proposed visit to Paris, and that Mr. Fedden had gone 
alone to the Exhibition, and also to Nuremburg and Frankfort. 


South Shields.—In а report to the Electric Lighting committee 
the borough electrical engineer (Mr. J. A. Jeckell) states thatzas the 
distributing mains are now laid in a large number of streets, it is 
advisable to light all the streets as an additional source of income, 
and he suggests that if the Town Improvement committee would 
light all the streets electrically where low-tension mains are laid the 
price of current might be reduced to the following: 2 16 c.p. lamp’, 
le. per week ; 2 25 c.p. lamps, 1s. 6d. per week ; 3 32 c.p. lamps, 
23. per week. "The price for arc lamps to be reduced to £20 per 
annum when 100 or more are taken. The committee resolved that 
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these prices be adopted on the Town Improvement committee 
agreeing to light electrically all the streets where low-tension mains 
are laid. 


Stafford.—An inquiry will shortly be held into the application 
of the Council to borrow £10,000 for electric lighting extensions. 


Stirling.—The County Hall is to be wired for the electric light at 
a cost of £160. 


Stirling and Bridge of Allan Tramways.—In a report just 
issued by the directors of the Stirling and Bridge of Allan Tram- 
ways Co. (Ltd.), it is stated that a provisional agreement has been 
entered into with the British Electric Traztion Co., and in conse- 
quence negotiations are proceeding with the local authority in regard 


to extensions and the adoption of electric traction. 


Stratford-on-Avon.— As the Council have decided to appl for a 
pone order, the application of the United Electric Light and 
ration Co. is to be opposed. 


Sunbury.—The Twickenham and Teddington Electric Supply Co’s 
application for a provisional order is not to be opposed by the 
District Council. 

Swindon.—Application for sanction to a loan of £31,000 for 
electric lighting 1s to be made. 


Warwick.—The British Electric Traction Co. notify that they 
will apply for a provisional electric lighting order. 


Waterloo (Liverpool).— A proposal by a syndicate to construct 
& pier, together with an electric tramway about three-quarters of a 
n length, is under the consideration ofthe Health committee of 
the Council. 


Watford. — Messrs. Preece and Cardew have been appointed 
consulting engineers to examine and report upon the existing elec- 
tricity works. In a preliminary report by Major Cardew, the Council 
were recommended to obtain an additional Babcock-Wilcox boiler, 
a feed water-heater and softener, as proposed by their electrical 
engineer (Mr. Colebrook), at an estimated cost of £1,700. This 
recommendation has been approved, and a tender from Meesrs. 
Babcock and Wilcox has been accepted. 


West Bromwich —As announced in our last issue the Electric 
Lighting committee have decided, on the recommendation of their 
consulting engineer (Mr. Robert C. Quin), to fix the charge for 
electric current for lighting purposes at 6d. per unit until an equiva- 
lent of 100 hours maximum demand has been reached in each 
quarter, and 2d. per unit alter. Current for power is to be supplied 
at 3d. per unit until an equivalent of 78 hours’ maximum demand 
has been reached in each quarter, and 1d. per unit after. The 
* free" wiring system is to be adopted, the cost of wiring to be 
spread ower 10 yeara. The following table show the estimated cost 
of wiring, and the annual purchase payments :— 


Number of Estimated cost Estimated annual 


lights. of wiring payments. 
8 £4 110 20 8 2 
6. suse 6 10 11 013 1 
10 B. 5.1 а 016 4 
I4 — ж IL-9 X. —— es 1 211 
20 aes I6; T qd — uus 112 9 
99. wee 28 12 hh 217 3 
430 32141 ͤjg[— à 8 6 
48 ам 99 5 3 ss ó 18 7 


Consumers who pay the whole of the annual payments within the 
firat year will be allowed 10 per cent. discount; during the second 
year 74 per cent. ; during the third year 5} per cent. ; during the 
fourth year 23 per cent.; after the fourth year no discount. The 
committee further recommended that contracts be entered into for 
the supply of materials for wiring houses, and for the labour necessary 
for carrying out the work. It has also been resolved to hire out 
motors, but the conditions are still under consideration. An 
animated discussion arose on the report, which was eventually 
adopted. Application has been made for sanction to borrow £10,000. 
Owing to the large demand for current for power the station 
buildings are to be extended. 

West Yorks —A scheme for the erection of electricity works for 
supplying current for lighting and power in the districts of Slaith- 
waite, Linthwaite, Marsden, and Holmfirth is being prepared by 
Mr. А. H. Gibbings A conference of representatives from the 
districta interested was held last week at Huddersfield, when 
Mr. Gibbings submitted particulars. It is probable that parliamentary 
powers will be applied for. 

Whitby.—At a recent meeting of the Council contracts were let 
for the supply of electricity generating plant, and it was decided to 
advertise for tenders for a loan of £9,000 to defray the cost. 


Worksop.— Sanction to a loan of £15,570 for electric lighting has 
been received by the Council, the period of the loan being 25 years. 


Electro-Harmonic Ooncert.—Members and their friends are 
reminded that the first (smoking) concert takes place this (Friday) 
evening at 8 o'clock, at the old haunt, St. J m Hall Restaurant, 
Regent-atreet, London, W. Mr. J. Wilson Swan, F.R.S., will preside. 


NEW BOOES AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, ? and 3, Salisbury-court, Fleet- 
street, London :— 

t TuE Авт or ELECTROLYTIO SEPARATION OF Merats.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
t^eats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


*"'ELEOTROMAGNETIO THROBY.”—By Oliver Heaviside. Vol. I., 13s. 6d. 
Vol. II., 12s. 6d. 

“ ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

ension of the theory of testing as applied to electrical lines in g-neral. 
y 8vo, fully illustrated. 103, 6d., post free. 


% WIRELESS TELEGRAPHY : SIGNALLING ACROSS Space wirsout WIRES 
BY ELEOTRIO Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations, bringin 
this latest application of electrical science quite up to date. New an 

nlarged Edition, ба. nett. Now ready. 

„ ELEcTRIO LAMPS AND ELEcTRIO LiaHTriNG," by Prof. J. A. Fleming, 
M. A., D.Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, to. New and Cheaper Edition, 6s., post free. 


TRADE NOTES AND NOTICES, 


(Notices for insertion under the above heading must reach the Office nt 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.) 


TENDERS INVITED. 


Cardiff County Borough invites tenders for slow-speed veitical 
engines, elow-speed converters, and boilers and economisers, & :. 
Specifications cau be obtained from the tramways engineer (Mr. A rtiuc 
Ellis), Old Post Office-buildinga, Cardiff, and tenders must be sent to 
Mr. J. L. Wheatley, town clerk, Town Hall, Cardiff, by 23rd inst. 
An advertisement gives further particulars. 


Bradford Corporation invite tenders for a 30-ton electric travelling 
crane for their Valley-road electricity works. An advertisement 
gives further particulara, and specifications may be obtainel from 
the city electrical engineer (Mr. R. A. Chattock) "Tender: to town 
clerk (Mr. Frederick Stevens), Town Hall, Bradford, before 
95th inst. 


Belfast Gas and Electric Light committee invite tenders for steam 
pipes, pumps, &c., condensing plant, boilers, mechanical stokers anl 
superheaters, coal and ash-conveying plaut and switchboard exten. 
sions. An advertisement gives further particulars, and specifications 
may be obtained from the city electrical engineer (Mr. Victor A. Н. 
oo Tenders to towa clerk (Sir Samuel Black) by noon 

ov. 23. 


The directora of the Acme Wood Flooring Co. (Ltd.) require tenders 
for the electric lighting of their mill premises at Victoria Park, 
London, N.E. Specification, &c., may be obtained at the offices of 
the consulting engineers, Messrs, Tavlor and Field, 14, Victoria-street, 
Westminster, S. W. An advertisement gives further particulars. 


The Directors of the Great Western Railway Co. invite tenders for 
telegraph and other stores for twelve months from Dec. 1st next. 
Samples and patterns may be seen at Swindon from 9th to 18th 
inst., and specifications may be obtained at office of stores superin- 
tendent, Tenders to secretary (Мг. G. K. Mills), Paddington Station, 
London, W., by 22nd inst. 


The Secretary of State for India invites tenders for (1) a complete 
electrical installation for supplying power to a factory from a waterfall 
3 miles distant, and (2) a complete hydraulic installation to develop 
9855 500 н.р. Tenders to India Office, Whitehall, S. W., by 2 p.m. 

ct. 16. 


Bermondsey (London) Vestry invite tenders for steam, feed 
exhaust, and drain pipes, feed pumps, water storage tank and sundry 
ironwork, and also for steam dynamos, battery charging motor, 
booster, and balancer. Tenders to vestry clerk by Oct. 15. 


The Postmaster-General is inviting tendera until 22nd inst. for 
red fir telegraph poles and for creosoting. Forms of tenders from 
Mr. Chas. E. Stuart, controller of stores, General Post Office, London. 


London County Council. require tenders for 12 months’ supply of 
ud goods and electrical stores. Tenders t» clerk, County 
Hall, Spring-gardens, S. W., by 29th inst. 


Whitechapel (London) Electrical committee require tenders for a- 
hand-driven overhead travelling crane for their electricity station. 
Tenders to chairman must be delivered by noon 23rd inst, 
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Sunderland Corporation invite tenders for 24 car bodies, trucks, and 


electrical equipment, "Tenders to chairman Tramways committee by 
noon Oct. 15. 


Maidstone Corporation invite tenders for surface condenser and 
feed pumps. Tenders to town clerk before 10 a.m. Oct. 16. 


The Streets committee of City of London Corporation are again 
inviting tendera for a mechanically-driven dust cart. Tenders to 
town clerk (Sir J. B. Monckton) before Nov. 10. 


Aberdeen Town Council invite offers for 25 electrical tramcars, and 
for equipments for six horse cars about to be converted. "Tenders 
before noon of Oct. 17. 

Aberdeen Council require tenders for materials and construction of 
works in connection with the permanent way of their new electric 
tramways. "Tenders to burgh surveyor by 18th inst. 


Glasgow Corporation require steel straipht track and curved rails 
and fish-plates. Tenders by 23rd inst. 


Dundee Gas Commission require tenders for three steel water tanks 
for their electricity works. "lenders to clerk by noon Oct. 15. 

French Post and Telegraph authorities invite tenders until 18th 
inst. for 850,000 porcelain insulatora Tenders to le Sous-Secretariat 
d'Etat des Postes et des Télégraphes, 103, rue de Grenelle, Paris. 


TENDERS REOBIVED AND ACOBPIBD. 


The War Office have accepted the tender of Messrs. Pritchetts and 
Gold for supplying and fixing storage batteries and stands for each 
of the three Spithead forts. There will be 33 cells at the Spitbank 
fort and 41 at both Horses and Noman's Land forts, and in all cases 
the boxes will be of teak lead-lined. 


The contract for steam dynamos, balancers and boosters for the 
new Worksop electricity works has been awarded to Messrs. Witting 
Bros. (Ltd.), 49, Cannon-street, E.C. The generating sets consist 
of Messrs. Witting's standard multipolar machina direct- coupled to 
Messrs. E. Scott and Mountain’s high-speed engines. 


Tunbridge Wells Council have accepted the tender of Mr. J. 
Jenkins for the erection of a brick chimney shaft at the electric 
lighting station for £3,835. 2a. 4d. 

Heckmondwike Council have accepted the tender of Mr. G. F. 
Cooke for arc lamps and posts in place of Messrs. Veritys, who 
. declined to accept the contract owing toan error in tendering. As 
Mesers. P. C. Middleton & Co. (Ltd.), who had obtained the contract 
for generating den have gone into liquidation, the consulting engi- 
neer (Mr. W. C. C. Hawtayne) has been instructed to communicate 
with the next three lowest tenderers. 

Stafford Council have accepted the tender of the Electric Construc- 
tion Co. for re- winding the armatures and field coils of the dynamos 
at the electricity works at £322; and in consequence of the insula- 
tion of the feeder and distributing cables having been found to be 
defective, the necessary work for re-insulating and re-laying the 
cables on Callender's solid syatem is to be carried out at an estimated 
cost of from £2,300 to £2,500. 


Wigan Corporation have accepted the following tenders for the 
supply of electric tramway plant :— | 

Estler Bros., steel poles and section pillars, 

Robt. W. Blackwell & Co., flexible bonds and castings. 

Bergtheil and Wil:on Young, overhead construction material, 

Naylor Bros., bracket aria. 

The contract for trolley wire has not yet been let. 

Ayr Corporation have placed an order with Messrs. Siemens Bros. 
& Co. for three sets of continuous-current generating plant at £5,862 
for lighting, and with Messrs. D. Bruce Peebles & Co. for two trac- 
tion generators, each of 200kw., at £4,380 for the tramways. 


Glasgow Tramways committee have arranged with Mesers. Macart- 
ney, M‘Elroy & Co. to proceed at once with the erection of the 
overhead work for the tramway extensions in Alexandra-parade, 
Cumbernauld-road, Keppochhill-road, and Great Western-road, and 
with the Lorraine Steel Co. to proceed with their contract for the 
epecial track work. 

The contract for the wiring and fitting of the Horton Asylum, 
Epsom, for the electric light has been let to Messra. F. Troy & Co. 

Stockport Town Council have accepted the tender of Messrs. Dick, 
Kerr & Co. for 20 top-seat cars at £675 each. 


The London County Council have entered into a three years’ 
contract with Mr. F. J. Coleby for the maintenance of the electric 
bells at the chief fire station, at £315 per annum. 


Watford Council have accepted the tender of Messrs. Babcock and 
Wilcox for a water-tube boiler at £930. 


APPOINTMENTS VACANT AND FILLED. 


Motherwell Corporation invite applications for the position of 
burgh electrical engineer. An advertisement gives further particu- 
lara, and applications must b» sent to the town clerk (Mr. James 
Burns) by 20th inst. 


Bray (Ireland) Council notify in an advertisement that they will, 
at their meeting on 22ad inst, elect an electrical engineer to take 
ch of their electricity works. Applications to clerk (Mr. P. 
MacDonnell), Town Hall, Bray. 

A mechanical engineering assistant is required for the office of a 
municipal „ of a large town in the Midlands. Candidates 
must have had experience in electric tram way construction and steam 
practice. Applications by 26th inst. See advertisement. 

Leyton District Council require a shift engineer for their elec- 
tricity department. An advertisement gives further particulars, and 
applications must b3 sent to the engineer and manager (Mr. F. 

arman Lewis), Cathall-road, Leytonstone, by 20th inst. 

A first-class mechanical engineer, a shift engineer, a sub-station 
assistant, and a time and store keeper are required for a continuous- 
current electric lighting station near London. See advertisement. 

A laboratory assistant in electrical engineering is required for the 
Municipal Technical School, Manchester. Applications to director 
(Mr. J. H. Reynolds). See advertisement. 

A switchboard attendant is required for a London low-tension 
supply station. See advertisement. | 

West Bromwich Corporation require a borough electrical engineer. 
Commencing salary, £250 per annum. Applications to Mr. Alfred 
Caddick, Town Hall, West Bromwich, by 17th inst. 

Belfast Corporation require a principal for their proposed technical 
institution. Salary £600 per annum. Applications by 22ud inst. 


A head master is required for the Walthamstow Technical 
Institute. Applications to clerk tə District Council by 26th inst. 


Mr. C. S. Davidson, of Leyton electricity works, has been appointed 
clerk of works to superintend the laying of- electric lighting mains, 
&c., at Barnes. 

Mr. J. Erskine Murray, D.Sc., F. R. S. E, of the Marconi Wireless 
Telegraph Co., and formerly of the Heriot Watt College, Edinburgh, 
has been appointed lecturer and demonstrator in physics at 
Univers'ty College, Nottingham. 

Mr. G. A. Bruce has been appointed resident electrical engineer to 
the borough of Lowestoft at a salary of £200 per annum. | 

Mr. Gardiner has been appointed manager of the tzlephore 
department of the Tunbridge Wells Town Council at £156 per annum. 

Mr. Bolam has been appointed assistant engineer at the Bristol 
electricity works, vice Mr. Dowson, resigned. 

Mr. J. R. P. Lunn, of Huddersfield, has been appointed borough 
electrical engineer at Darlington. 

Mr. H. W. Clayden, clerk of works under the consulting engineer 
(Mr. Robert Hammond), has been appointed resident electrical 
engineer at the Middlesbrough electricity works, 

Mr. C. C. Atchinson, at present clerk of works, has been appointed 
resident electrical engineer at the Rochdale electricity works at a 
salary of £200 per annum. 


BUSINESS NOTICES. 


We have received a communication from Messrs. Polland & Co., 
5,St. Nicholas-buildings, Newcastle-on-Tyne, intimating that arrange- 
ments have been completed for the disposition of the business to the 
Union Cable Co., Ltd., 23, College Hill, Cannon-street, London, E C., 
as from Aug. 24 last. Debts due to Messrs. Polland & Co. will be 
received by the Union Cable Co, and debts due by Messrs. 
Polland & Co. will be discharged from 23, College Hill, Cannon- 
street. E.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Wm. Haines, electrician, &c., 261, Bury New-road, Whitefield, 
Lancs., has been adjudicated bankrupt. 

In the bankruptcy of T. W. Greaves and W. G. Randall (lately 
trading as T. W. Orava & Co.), electrical engineera, &c., 130, East 
India Dock-road, London, E., and Greenwich, the first meeting of 
creditors will take place on 18th inst, and the public examination 
on Nov. 15, at Bankruptcy Buildings, W.C. 

An amended notice in the London Gazelte states that the first аса 
final dividend payable in the bankruptcy cf B. Symmons, electrical 
engineer, Brighton, is 2s. 5$d. and not 2s. 8$d. as previously 
announced. 

Official; notice is given that the liquidator (Mr. J. D. S. Bogle, 
91 and 93, Palmerston-buildings, E.C.) in the liquidation of th: 
London Metallurgical Co. (Ltd.) has been released. 

The Land aud Water Electric Power Syndicate ny is to be 
wound up voluntarily. Mr. S. B. Saunders, Bush-lane House, 
London, E.C., and Mr. J. B. Childe, Bradford aud London, are Joint 
liquidators, with Messrs. Hutton, Firth and Ingham as a committee 
to assist the liquidators. 

The Aluminium Co. (Ltd.) is being wound up voluntarily, and 
Mr. P. S. Court, 13, Abchurch-lane, London, E.C., is liquidator. 


944 THE ELECTRICIAN, OCTOBER 12, 1900. 


Plant for Sale.—A 1, 200 н.р. three-phase generator, at present 
in operation at the Paris Exhibition, is offered for sale. Ап adver- 
tisement gives further particulara, and offers must be addressed to 
“L, T.” 815, c/o Haasenstcin and Vogler, Berlin, W. 8. 

Oldham Electric Light committee invite tenlera for two 40kw. 
shunt-wound dynamos and u spare armature, which will be for 
dieposal in December next. An advertisement gives further par- 
ticulars, and offers must be sent to the superintendent (Mr. Arthur 
Andrew), Gas and Water Offices, Oldham. 


Telegraph Stores Sale.—The Postmaster-General invites tenders 
for the purchase of old stores, including about 40 tons of gutta 
percha, 90 tons of copper wire, plates &c., indiarubber covered 
copper wire, tools, &c. ‘fenders by 10 a.m. 18th inst. 


Parsons’ Turbo Generators and Alternators.—A new pocket 
list of the various units of Parsons' turbo-generators and alternators 
supplied during the past five years or now on order is issued by 
Messrs. C. A. Parsons & Co., and can be obtained on application. 
An illustration is given of the 1,000kw. turbo-alternator supplied to 
the municipal authorities of Elberfeld, Germany. Altogether about 
150 units of this type of plant have been ara for lighting, power 
and traction. The largest customer in the list for this type of plant 
is the Metropolitan Electric Supply Co., who have 20 machines 
installed, the Newcastle and District Electric Lighting Co. being a 
good second with 11 machines, Blackpool Corporation following with 
eight. 

Brush Traction Trucks —The Brush Electrical Engineering Co. 
inform us that plant has been put down at the Falcon Works, 
Loughborough, for the manufacture of traction trucks, this being the 
first aemp! made in this country to manufacture these trucks. 
Three standards have been adopted which are calculated to cover the 
general needs of eleciric traction. These standards comprise the 
four-wheel single type, the four-wheel bogie type and the maximum 
traction type. The special shop which been equipped for this 
рр at Loughborough has been placed under the control of 

r. E. Cook, an engineer who has hal large experience in this 
branch of manufacture in the States. 


Johnson and Phillips Oables — Mes:rs. Johnson and 
Phillipss Electric Cable Works are issuing a list of stan lard sizes 
of conductors for electric supply mains in hanging card form, and 
copies of this card can be obtained by the trade free on application. 


Exports of Blectrical Apparatus and Material —The очо 
list gives official particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 3 to Oct. 9, 
with the ports of destination :— 

Africa. —Alexandria, £413; Саре Town, £311; Durban, £2,422; 
Port Elizabeth, £385 (including £366 telegraph material) ; Port Said, £20. 
Argentina—Buenos Ayres, £226 (telegraph material). Australasia— 
Brisbane, £50; Fremantle, £66 ; Hokitika, £11; Lyttleton, £286; Mel- 
bourne, £3,210 (telegraph material); Perth, £244 ; Sydney, £990 (includ- 
ing £139 telegraph material); Welliogton, £329. Belgium —Ostend, 
£581. Brazil - Rio Janeiro, £47. Ceylon - Colombo, £321. China— 
Shanghai, £169. Denmark — Copenhagen, £74 (including £44 telegraph 
wire). Germany—Hamburg, £200 (telegraph material). Gibraltar, £351 
(including £18 telegraph apparatus) Holland — Amsterdam, £110; 
Rotterdam, £250. Hong Kong, £488 (includivg £368 telegraph material). 
India—Bombay, £40 ; Calcutta, £1,676. Straits Settlements — Singapore, 
£44 (including £30 telegraph material). Sweden—Stockholm, £260 
(telegraph material) West Indies —Jamaica, £112. Total £15,656 against 
£20,925 in the corresponding week last year (Oct. 4 to Oct. 10). 

Fifteen Years’ Exports and Imports. From the recent ly- issued 
* Statistical Abstract” for the United Kingdom for the years 1885 
to 1899 we find that the exports of telegraphic wire and apparatus, 
electric lighting apparatus and parts thereof, and the imports of 
general electrical goods, were as under :— 


Expo:ts.— Telegraphic Wire and Apparatus. 


1885 £770,004 ..... 1890 £1,602,205 ...... 1895 £782,375 
1886 932,667 ..... 1891 1,434,020 ..... . 1895 857,174 
1887 817,385 ...... 1892 909,917 . 1897 997,802 
1888 521,055 1895 1,052887 ..... 1893 985,285 


1639 1,038,540 1891 1,336,614 ...... 
Electric Lighting Apparatus and Parts thereof (except Steam Engines). 


1885 No record ...... 1890 £281,248 ..... 1895 £335,929 
1886 88,679 ..... 1891 239,194 ...... 1896 382,438 
1887 99,905 ...... 1892 174,641 ..... 1897 448.732 
1888 166,409 ...... 1895 215,366 .. 1898 514,632 
1889 211,049 ..... 1891 245,354 ...... 1899 610,758 


Imports.—General Electrical Goods. 
1885 to 1896. No sepirate record kept. 
1897 £242,185 1898 £367,572 ...... 1899 £613,593 


Imports of Electrical Goods into the United Kingdom.—The 
value of the electrical goods and apparatus imported into this 
country during September was £97,107 against £148,317 in the 
preceding month. The total for the nine months ended Sept. 30 
was £794,699. | 


14,582. R. CHAVARRIA-CONTARDO. London. 


PATENT RECORD. 


: —— 

The following list of Applications for Patents and Specifications published 
has been compiled. for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 

Nots.— The undermentioned Applications are not open to public inspection — 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions, When complete speci- 
cat ion accompanies application, an asterisk is affixed. 

August 9, 1900. 
14,288. J. SZCZEPANIK and L. KLEINBERG. London. 
electromagnetic apparatus for jacquards. 
14,289. A. W. B. Pearson. London. Improvements in electric switches.“ 


August 10, 1900. 

14,337. A. BRÜGGEMANN and DEUTSCHE WAFFEN UND MUNITIONS FABRIKEN 
London. An electric releasing apparatus for pneumatic pressure 
brakes. 

14,547. T. Ropinson. Liverpool. Hygienic appliance for sound trans- 
mitter mouthpieces. (Date applied for under Patente, &c., Act, 
1883, sec. 105, Jan. 30, 1900, being date of application in United 
States.)“ 

14,554. THe Ерізох Оке MILLI xd SvNDICATE (LTD.). London. Improve. 
ment in magnetic separating apparatus. (T. A. Edison, United 
States.) 

14,555. THe Epison Ове Милдхо SrNDiCATE (LTD.). London. Improve. 
ments in magnetic separating apparatus. (T. A. Edison, United 
States.) 

14,557. К. ps KaNDÓ. 
apparatus.“ 

14,568. C. рк KAN p. London. Improvements in liquid rheostats 
operated by means of compressed air.“ 


August 11, 1900. 

14,375. Н. O. FARRELL. Manchester. Improvements in and connected 
with electrical fuse boards. 

14,383. E. W. Lewis, Coventry. Improvements in or relating to ele:- 
trical igaition devices for explosion motors having two or more 
су linders. 

14,584. W. CARTER and J. Buwrer. Bristol. Improvements relating to 
rail poiats and overhead switches in electric tramways. 

14,409, J. Harris, London. Improvements in electric meters.“ | 

14,420. J. G. Lorrain. London. Improvements ia combiuel electric 
meters and demand indicators. (A. Wright, at present on the 
High Seas.) 

14,422, А. Н. ADams. London. Improvements in switches and apparatus 
for use in starting and controlling electric motors. 

August 13, 1900. 

14,449. E. E. BaARTLETT. Liverpool Improvements relating to double · 
pole, three-way, and similar electrical switches. 

14,450. E. E. BanTLETT. Liverpool. Improvements relating to electrical 
controlling and regulating switches. : 

14,465. P. ScHoor. London. Improvements in apparatus for electrolyeis. 

14,488. R. Happay. London. A method of electrically reversing the 
direction of elevators driven by electricity. (A. Stigler, Italy.) 

August 14, 1900. | 

14,506. А. G. Вкооккз. London. Improvements in and relating to 
dynamo-electric machinery. (С. L. Cotton, United States.)“ 

14,55). Н. H. Lake. London. Improvements relating to the insulation 
of electric conductors. (N. Tesla, United States.)“ | 

14,552. Н. Tucsy, London. Improvements in conduits for electric 
conductora, water, or the like. | 

14,557. J. J. Bats. Liverpool Improvements in or relating to conduits 
for electric conductors. 

14,558. G. F. R. BLocHwANN. London. Improvements relating to the 
transmission and receiving of te'egraphic signals. ‚ 

14,568. R. Happan. London. Improvements in toll-collecting machinea 
for telephones, (The American Toll Telephone Co., United 
States 


Improvements in 


London, Improvements in electrical contact 


Improvements in and con- 

nected with electric furnaces.* i 

August 15, 1900. 

14,608. S. H. Holl DEN and CHAMBERLAIN AND HooKHAM (LTD.). Improve- 
ments in electricity meters. 

14,633. P. LAPERTOT, G. VILLARD and L. Pianaup. Liverpool. An 

improved system of electric lighting and apparatus or devices 


therefor. 
August 16, 1900. БОР 
14,688. H. E. Mour. London Improvements in or connected with incan- 
deacent electric lamps. 
14,691. S. W. Maquay and T. G. CHAMBERS. London. Improvements 
connected with electric primary batteriea for traction purposes. 
14,704. C. G. G. BRAUNERHJELM. London. Improvement in transmitters 
for electrical waves or the like appartus. (Date applied for 
under Patents, &c., Act, 1883, sec. 105, Jan. 26, 1900, being date 
of application in Sweden.) | : 
14,712. G. E. Gouranp and H. L. SHoRr. London. Improvements in 
apparatus for recording, reproducing and transmitting souuds. 
14,715. W. E. Evaxs. London. Improvements in and relating to thermo- 
electric apparatus, (La Société Ginestes et Cie, France.) 
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14,743. 
14,759. 


14,868. 
14,877. 
14,895. 
14,895. 


14,906. 
14,915. 
14,924. 
14,930. 


14,945. 
14,971. 
14.972. 
15,001. 


15,019. 
15,021. 


15,075. 
15,095. 


15,123. 


15,148. 
15,167. 


15,163. 
15,169. 
15,175. 


15,193. 


15,225. 
15,226. 


15,221. 


15,246. 


15,265. 
15,285. 


15,513. 
15,532. 


15,534. 


15,563. 


15,578. 


15,379. 


August 17, 1900. | 
Н. F. CLAYTON. Huddersfield. Improvements in electric cutouts 
and the like.* | 
E. Н. TYLER and A. G. Hansarp. London. 


electric traction. 
August 20, 1900. 
W. A. PHILLIPS and C. E. Kent. London. Improvements relating 
to the insulation of electrical conductors. 
J. DEgNUsL and M. Junka. London. An improved dynamo- 
electric machine and regulator therefor. 


Improvements in 


L. B. ATKINSON. London. Improvements in electrical measuring 
instruments. 
F. К. Si««s. London. Improvements in electric ignition plugs 


for internal combustion engines. 


August 21, 1900. 

J. Mitwes. Liverpool. Improvements in or connected with 
sectional conductor street or road electric railways. 

T. Watson. Sheffield. А new automatic life-saving guard for 
electric cara, motor cars, &c. 

H. Rosg, J. HALIrAX and C. H. ANTROBUS. London. Improve. 
ments in electric accumulators. 

J. T. KNowLEs, of the firm of D. Young & Co. London. Improve- 
ments in galvanising apparatus. (The New Process Coating Co., 
United States.)* 

М. I. Barrp. London. 


phone stations.“ 
August 22, 1900. 

J. SwiNBURNE. London. Incandescent electric lampe. 

D. G. GRAHAM, Glasgow. А new ог improved arrangement for 
automatically lubricating the spindles of dynamos. 

A. Honic. London. Improvements in electric measuring instru- 
ments. 

К. H. GouLD. London. Improvements relating to the recovery 
of tin, and the simultaneous generation of electric energy. 

V. ALEXANDROFF. London. Improvements in the manufacture of 
carbon electrodes for arc lamps. 


August 25, 1900. . 
Н. R. Boissier. London. Improvements in electroplatiug 
apperatus.* 
THE Reason MaNuracruRING Co. (Lrn.). London. Improve- 
ments in electrical demand indicators (A. Wright, High Seas.) 
August 24, 1900. I 
NETTLEFOLDS LIMITED and W. E. Symons. London. А new or 
improved electrical arc lamp. 


August 25, 1900. 

T. GnEENSMTTH and M. В. WILD. Manchester. A new or improved 
electrical hauling apparatus. 

THE British THomson-Hovuston Co. (Lrp.). London. Improve- 
ments in systems of electrical distribution. (W. J. Davis, jun, 
United States.)* 

THE British THomson-Houston Co. (Ltp.). London. Improve- 
ments in commutators for electric machines, (J. T. H. Dempster, 
United States.)* 

Tae British Tuowsox-HousToN Co. (Lrp.). London. Improve- 
ments in rectifying alternating electric currents. (E. Thomson, 
United States.)* i 

А. G. BLoxam. London. Improved apparatus for igniting by 
electricity combustible mixtures in internal combustion motors 
and the like. (A. Schoeller, Germany.) 

R. J. REYNOLDS. London. А new or improved method for 
adjusting electrodes. 

August 27, 1900. 

Н. Bremer. Germany. Improvements in electric arc lamps.“ 

J. A. Prestwich. London. Improvemente in kinematographic 

` apparatus. 

H. S. ELWORTHT. London. Improvements in or relating to 
machinery for the production of electrical energy. 

E. SANDER. London. Improvements in the manufacture of 
electrically conducting bodies. 


August 28, 1900. 

С. A. CLARK. Glasgow. Au improved joint-box for electric 
cables. 

Тнк British THoMsoN-HousroN Co. (LtD.). 
ments in systems of electrical distribution. 
United States.) 

P. B. L. LOMBAUD-GERINx. Liverpool. 
motor trolleys for electric current.* 

W. L. Wise. London. Improvements in apparatus for stopping, 
starting, and reversing electric motors. (The Skodawerke Actien- 
Gesellschaft, Austria.) 

А. Н. ApAus. London. Improvements relating to switches and 
apparatus for uee in starting, controlling, aud reversing electric 


motors. 
August 29, 1900. 

G. Cook g. Sheffield. Improvements relating to the electro- 
deposition of metals upon articles of china, earthenware, aud the 
like. 

Тнв BRITISH THOMSON-Houston Co (Lrp.). London. Improvements 
in means for generating alternating electric currents. (A. D. Lunt, 
United States.)* 

THE British Тномвох.Носѕтох Co. (Ltp.). London. Improve- 
ments in regulating dynamo-electric machines. (C.P. Steinmetz, 
United States.)* 


Improvements in switchboards for tele. 


London. Improve- 
(A. D. Lunt, 


Improvements in auto- 


15,880. Тнк BRTrISH Тномвох-Носвтом Co. (Lrp.). London. Improve- 
ments. in systems of electrical distribution. (С. P. Steinmetz and 
W. Le Roy Emmet, United States.)* 

15,881. Тнк British THomson-Hovston Co. (LTD.). London. Improve- 
ments in thermal electric cutouts. (W. Le Roy Emmet, United 

15,582. Тнв British THomson-Houston Со. (Ltp.). London. Improve- 
ments in systems of electrical distribution. (C. M. Green and 
J. G. Callan, United States.)* 

15,404. W. P. Тномрзох. Liverpool. Improvements in incandescent elec. 
tric lighting devices. (The Voltohm Elecktrizitits Gesellschaft, 
A. G., Germany.) 

15,19. К. Нлррлн. London. Improvements relating to the supply of 
current to electric vehicles by inductive means. (E. Sussmann- 
Kellborn, Germány.) 


August 30, 1900. TT 

15,457. E. SANDER. London. Improvements relating to the production 
of electrical conducting bodies specially applicable for use in 
electric incandescent lamps. 

15,470. A. J. Boutt. London. Process of forming metallic electro plates. 
(E. Andreas, Germany.) 

15,475. A. J. Воот. London. Process for the forming of electrodes. 

| (E. Andreas, Germany.) 

15,475. Е. E. Berron. London. Improvements in and in connection 

with the distribution of electrical supply. 


August 31, 1900. 
15.479. Е. E. BeEzTON. Dover. Improvements in electric arc lights. 
15,480. W. RouTLEDGE. London. Improvement in or relating to over- 
head systems for the transmission of electrical energy. 


September 1, 1900. 
15,591. A. J. Boutt. London. Improvements in automatic interruptors 
for electric circuits. (F. Katzenstein, Switzerland.) 


September 3, 1900. 
15,605. E. P. Grove. Bromley. Improvements in and relating to 
automatic frogs for the overhead equipment of electric tramway. 
15,642. L. J. P. HoLLvB and Н. Місмлі. London. Improvements 
relating to electric incandescent lamps.* 


September 4, 1900. 

15,701. J. MArrnzws and W. Davies. Birmingham. Improvements in 
electrolytical apparatus. 

15,710. Н. Н. LAKE. London. Improvements relating to electric storage- 
batteries, (W. R. Bowker, United States.)* 

15,715. R. Hackinc. London. Improvements in or relating to overhead 

| trolley wires or conductors for electric traction, overhead electric 
cables, or the like. 

15,717. Léon Dion. London. Improvements relating to electric railways 
working on the closed conduit system.* 

15,718. H. H. LAKE. London. Improvements relating to the preparation 
of conducting material chiefly designed for the manufacture of 
brushes for dynamo-electric machines, (J. B. Fay, United States.) 

15,721. Н. T. CEbERGREN and G. M. T. Pistz. London. Improvements 
relating to telephone systems.* 

15,725. С. B. КІкс, jun., Е. R. SurrH and J. J. RATHBONE. London. 
pres means and appliances connected with electric arc 
amps. 

15,750. E. TatHamM. London. An improved material or compoeition 
suitable for use as an electrical cement and insulator. 

15,746. G. C. FRICKER. London. Improvements in arc lamps. 


SPECIFICATIONS PUBLISHED. 


NoTz.—All Specifications can now be obtained at the uniform price of 
8d. each. 
1899. 


16,569. Katz. Accumulator electrodes. 

16,926. Darwin, GRIFFITHS and WHETHAM. Electric measuring and 

indicating apparatus. 

17,159. Ноокнам. Electricity meters. 

17,504. Сорріх. Means and apparatus for recording the deflections of 
pointers, magnetic needles, coile, and the like, and the fluctuations 
of electric currents, and for utilising such deflections or fluctua- 
tions to actuate or control various other mechanisms or apparatus, 

MonaAN, Transmission dynamometers or torque indicators. 

AITKEN. Central battery telephone exchangs systems. a 

FREDERICK Foss (Executors of the late Frederick Hall Snyder). 
Amalgamation and coating of metals or alloys of metals with 
metals or alloys of metals by the aid of electricity, and apparatus 
therefor. 

Імноғғ, RAscHEN and UNITED ALKALI Co, (Lrp.). Means to be 
employed in the electrolytic manufacture of chlorates. 

British Тномѕох-Нооѕтох Co. (Lrp.) and HorpEw. 
electrically re-winding clock or similar mechanism. 

GEHRE. Apparatus for periodically producing electric current by 
means of irregular motive power. 

BLONDELL, WEISSMANN and Wyopts. Electric lighting systems. 

CLARK (Courtney) Magnetic separatora. 

Pick. Electric tramcars with overhead collectors. 

CRRVERA-BA VIERA. Method of and means for transmitting and 
receiving electric waves for the production of signals and for 
imparting motion to machines or apparatus, 

SEVENOAKES. Combination electric light fittings. 

Sykes. Troughs for electric cables. 

CuRWwEN, Electric arc lamps. 

Bowman. Electric bell, 


17,593. 
18,565. 
18,645. 


19,120. 
19,261. 
19,440. 
19,445. 
19,856. 


19,941. 
20,084. 


Means for 


20,145. 
20,516. 
20,480. 
20,544. 
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1900. 
246. HEADLEY. Automatic electric switches or cutouts. 
2,929. CuaPMAN and Barr. Electrolysers. 
5,755. Juxa, BRECHER and Krrrxl. Manufacture of electrical insulating 
material. 
6,479. Risse. Electric accumulator plate. 

. 7,106. Murpeuy. Electric railways on a surfaze-contact system. 

8,829. Ѕкоркѕ and HERD. Safety lock with electrical door-opening device. 

8.866. Newton (Carleton) Electric signalling apparatus. 

8,880. ErcHwepE. Means for recording the number and duration of tele- 
phonic conversations. 

8,945. Вошт (Hatch). Electric motors particularly app'icable for 
propelling boats. 

‚9,110. PauL (Paul) Contact-pieces for transmitting the current from 
the fixed base to the revolving or swinging top of electric search- 
light projectors. 

9,413. GiBBs. Electric motor suspension on electrically - propelled 

vehicles, such as tramcara and the like. 

9,768. McTicHE. Manufacture of electric rail хау rail bonds, and other 

electric couplings or terminale. 


9,836. Larkin. Conduits of electric rail ways. 
9,873. Hewirr, LiNDsTROM AND Hewitt. Electric motors, batteries, and 
connections thereof for propelling autom biles and like vehicles. 
9,879. Krayn. Electric iacandescent lamp». 
10181. Guirrinc. Means for electrically generating steam. 
10,518. Квп, (Wiegand). E'ectric storage batteries and conducting plates 
therefor. 
10,557. Hynes and RaNDaLL. Electrical apparatus for surgical and other 
purposes. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
— — 

ELECTRIC RAILWAYS CO. (LTD.) — This company was registered on 
Oct. 1, with & capital of £75,000 in £1 sharee, to apply for and obtain 
parliamentary powers, concessions or other rights for the construction of 
railways, tramways, electrical and other works, electric light installations, 
&c., and to carry on the business of electrical and mechanical engineers, 
railway and general contractors, electricians, suppliers of electricity, &c. 


CROMPTON & CO. (LTD.)—The annual return to Aug. 12 gives the 
capital as £162,C00, in 54,000 shares of £3 each, all of which have been 
taken up, and £3 per share has been called up on 52,000 shares, 


CITY NOTES. 


— iita. ee 


MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 29,°,d. per oz (Oct. 11). Consols (23 per cent.) 982 - 98] for money, 
984—988 for account; 23 per cent. 961—963 (Oct. 11). Stocks and 
Shares Continuation Days, Oct. 24 and Nov. 11; Ticket Day, Oct. 25; 
Pay Days, Oct. 12 and 26; Mining Share Carry-over Daya, Oct. 25 and 


Nov. 10. 


AKKUMULATORENFABRIK AKTIBNGESELLSCHAFT BERLIN —HAGEN. 
—A dividend of 10 per cent. has been declared for 1899-1900, the same 
as last year. 

BRITISH MOTOR TRACTION Co. (LTD.) —At the statutory meeting held 
last week the chairman (Col. Harris) announced that the reconstruction 
of the company had been effected. It is stated that numerous actions 
are pending against alleged infringers of the company’s patents. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The directors recommend 
a dividend of 5 per cent. per annum on the ordinary shares (tax free) fur 
the half-year ended June 39. 


DIRECT UNITED STATES CABLE CO. (LTD.) - An interim dividend of 
3s. per share, tax free (being at the rate of 5 per cent. per annum for the 
quarter ended Sept. 30), has been declared payable 26th inst. 

ELECTRIC RAILWAY AUD TRAMWAY CARRIAGE WORKS (LTD.)—The 

ordinary general meeting of this company was held last week, when thie 
directora reported that the profit shown for the period was £3,914. 48 114., 
and they recommended that this amount be carried forward. All the 
share capital had been fully subscribed and paid up. Notwithstanding 
the great pressure in the building aud engineering tradee, the work of 
completing the necessary buildings and tbe installation of the machinery 
was carried out with a minimum of delay. The works are now in full 
operation and in a most efficient state. In starting the new industry at 
Preston great difficulty arose in securing and educating the necessary 
abour, but the directors are able to announce that there is now a full 
complement of skilled men, and they look forward with confidence to the 
result of the working of the current year. Large orders have been received 
for cars at remunerative rates, and it is hoped that the output of 699 cara 
per annum mentioned in the prospectus will be exceeded. 


GENERAL ELECTRIC CO. (1900) (LTD.)— As announced in our last issue, the 
proepectus will be issued early next week of a new company, with the above 
title, formed to take over the General Electric Co. (Ltd.), registered in 1889. 
The share capital of the new concera is £800,000 in 40,000 5 per cent. cumu- 
lative preference and 40,000 ordinary shares, each of £10. There will alao be 
an authorised issue of £200,000 in 4 per cent. first mortgage debenture stock, 
bringing the authorised capital up to £1,000,000. Subscriptions will be 
invited for £150,000 debenture stock and £180,000 preference shares, 
(total £330,000) at par, the venders taking in part payment of the 


purchase price £50,000 in debenture stock, £70,000 in preference 
shares, and £250,000 in ordinary shares at par, £130,000, the remainder 
of the purchase money, being taken in E The new company takes 
over the old company as from March 31, 1900, and the price fixed by the 
vendors for the business as a going concern is £676,139. Oa. 7d., less debts 
and liabilities on March 31, 1900, and profits for the year to that date 
(which are reserved to the vendors), $176,129. Oz. 7d., making the net 
purchase money £500,000. A certificate of the profits of the old compiny 
dui ass last three years is given by Messre. Edwin Guthrie & Co., C.A., as 
under :— 


To March 31, 1838 ........................... £51,546 10 7 
Ditto: 189 societe 57,034 0 0 
Ditto 19000 tnn 76,801 12 5 


or an average of £61,795. 2з. 3d. per annum for the period covered. The 
nominal capital of the old company was £200,020, of which £177,000 was 
called up. Of this latter sum £152,000 represents calls received, and 
£25,000 is considered as paid. 

The prospectus states that the present issue will provide £132,841 for 
extensions of the works and further working capital. The works, offices, 
and businesses taken over by the new company are set out in the prospectus 
as follows :— 

67, 69, 71, 88, and 92, Queen Victoria-street, 30, Cannon-street, and 
56, Upper Thames-street, London, E.C.; 120, Union-street, Borough, 
S.E. ; Victoria Bridge, Manchester, and Peel Works, Adelphi, Salford ; 
56, Barwick-street, and Ileene Works, Sherlock.street, Birmingham: 
71, Waterloo-street, Glasgow; 16, St. Andrew-street, Dublin; and 
13, Weetgate-road, Newcastle-on-Tyne. 

No mention is made in the prospectus of the business of the Incandescent 
Electric Lamp Co. (Ltd.), with which the General Electric Co. has been so 
closely identified, 

No new blood is introduced on the directorate of the new company, the 
management remaining in the hands of the old directors, Messrs. G. Byng, 
M. Byng, H. Hirst, and A. Eckstein. Mr. G. Byng, who has been con- 
nected with the company and its predecessors in business since 1880, 
апа who has acted aa managing director since the incorporation of the old 
cornpany in 1889, becomes chairman of the new concern. 

The subscription list opens on Tuesday, Oct. 16, and closes at or about 
4 p.m. on Wednesday. It is a remarkable sign of the vitality of the 
electrical industry that a new company with a capital of £1,000,000 
sterling can be introduced to the public on such short notice, This is 
the more surprising, seeing that the prospectus announces that none of the 
capital has beenzunderwritten ; but it may be claimed in this particular 
instance that the company is old-established and well known. 


MUNICIPAL LOAN.—The Reigate municipal issue of £55,000 3 per cent. 
redeemable stock for electricity works and other improvements has proved 
a failure. It is said that only eight tenders were received for £6,900. 


NEWCASTLE-UPON-TYNE ELECTRIO SUPPLY CO. (LTD)—At an 
extraordinary meeting, held last week, the circular which was abstracted 
in our last issue was discussed. The chairman (Ald. Т. G. Gibson) pointed 
out that the sites selected for the two generating stations were advan- 
tageously situated, and in addition to the lighting of the new districts for 
wbich they had parliamentary powera the directors were considering the 
question of ccnstructing electric tramways between Newcastle and North 
Shields. A private syndicate had been formed which would make appli- 
cation to Parliament for the necessary powers. The various resolutions 
proposed by the directors were approved. 


NEW 8T. HELENS AND DISTRICT TRAMWAYS CO. (LTD.) —The first 
annual meeting was held at Liverpool on Monday. The chairman (Sr 
John A. Willox, M.P.) moved the adoption of the report, which appeared 
in our last issue, and sail that sonre time ago the Corporation of St. Helens 
obtained parliamentary powera to construct electric tramways in the 
borough and the adjacent districts. They granted a lease of the whole 
system to their company for 21 years. The Corporation undertook to lay 
down the rails and the electrical equipment and to supply the motive 
power, and ths company the rolling stock and the staff for working 
the lines. The rent began to accrue from the date of the lease, 
but while the rental was thus accruing the electric tramways were 
not ready for use. At the outset the company was, therefore, 
at some disadvantage financially. It was seven months after the 
company came into existence before their first electric section — 
that between St. Helens and Prescot—was opened. Siuce then other 
sections had been opened, and the wurk was being pressed forward vigor- 
ously. At June 50 only about one-half of the tramway system kad been 
completed, but eince then other sections had been finished and opened, 
and they жега not without hops that іа a comparatively short time fully 
20 miles of tramway would b3 completed. Tie directors made no com- 
plaint against the Corporation of lack of energy in pushing forward the 
work, as they all knew that there was a great demand for electrical plant 
and apparatus, and that contractora were unable to finish their work 
within the stipulated time. The delays at St. Helens might no doubt 
have arisen from uvavoidable causes, and they must endure them 
with patience, but the result, all the same, had been rather hard on 
the company. They had been paying rent, providing rolling stock, and 
incurring all the charges of administration, and had not been able to recoup 
themselves by receipts from traffic. However, the directors had provided 
for an ample equipment of cars, and as each section of lines was passed by 
the Board of Trade the service in that eection was commenced 
the very next day. The cars were roomy, handsome, and well 
appointed, and had given entire satisfaction to the travelling public, and 
the service had been maintained on all the routes with regularity. 
The Corporation's supply of power had been adequate aud uninterrupted, 
and the efficiency of the company's service was undoubtedly largely due to 
that fact. The receipts on the sections of line now working were large 
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and progressive. The relations between the Corporation and the company 
were harmonious, and all they now wanted was to get their lines into 
operation; when that was realised he thought the shareholders would 
have reason to be satisfied with the result. The 15 was adopted. 

ORIENTAL TELEPHONE AND ELECTRIC (LTD.) — An interim 
dividend of 24 per cent. (5 per cent. per edis ia the paid-up capital of 
the company (tax free) has been declared. 

REUTER’S TELEGRAM CO. (LTD.)—An interim dividend at the rate of 
5 per cent. per annum (free of tax) for the half-year to June 30 has been 
declared, payable 135th inst. 

SOOIETE ELECTRICITE ET HYDRAULIQUE (CHARLEROI, BELGIUM).— 
The report of the directors of this company states that the British 
business, which is entrusted to Messrs. Witting Bros., 49, Cannon-street, 
London, E.C., has made great progress during the last 12 months. Ав a 
matter of fact, the order books of the latter firm show sales for upwards of 
17,000 H P. of machinery during the period mentioned. 


STOCK EXCHANGE MNOTICES.—The 17th inst. has been appointed a 
special settling day for £150,000 A per cent. debenture stock of the St. 
James and Pall Mall Electric Light Co. (Ltd.), and the stock, together 
with £348,777 4 per cent. débeutüre stock of the Western Telegraph Co. 
( Ltd.) has been ordered to be quoted in the official list. The committee has 
also been asked to allow 10,000 ordinary £5 fully-paid shares (Nos. 1 to 
10,000) of the Folkestone Electricity Supply Co. (Lid.) to be noted in the 
official list. This is a renewed application. 


WESTERN UNION TELEGRAPH CO.—The total earnings for the year 
ended June 30 were $6,165,000 net, the gross increase being $804,258 and 
the net increase $296,631. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week Б Ine. No. | AGGREGATE. 
Line. ended E i Dec. weeks Amount e. 

. 100 | £ | £ £ f 
Birmingham Tramways! Oct. 6 4, 570 + 250 13 59,717 + 2,644 
Black pool Corporation... „ 4 675 + 241 77 25,146 |+ 6,489 
EFF; „ 6 407 — 15 14 18,070 „ 112 

Bolton Corporation.. „ ME um 
Bradford Corporation... c | 547 ＋ 173 27 14,057 + 3,035 
Brisbane Trams ......... Aug. 22 | 1,841'+ 479 7 15,059 + 2,665 
Bristol Trams & Carriage Oct. 6 | 3,305 + 362 14, 49,576 + 458 
Buenos Ayres & Belgrano Sept. 9 3, 025 f 316 10 22241 — 274 

Central London Railway Oct. 6 | 5,105 – 105 10 47,510 
City & South London Ву. „ 7 | 1616 ＋ 597 14 21,257 + 8,033 
Cork Elec. Trams . ... „ 4 458 f. 67 40 16,625 |+ 1,385 
Dover Corporation ....| , 6 24+ 22 27 6,689 |+ 359 
Dublin & Lucan Rly, [ D % 8 f. 21 14 1,590 2% 
Dublin United . . ... „ 5 5,651 |+ 657 14 54,087 | 7243 

Dublin Southern Dist...) „ 5 ' 856+ 116 14 15,5% |f + 

*Glasgow Corporation. „ 6 | 9,M1 + 212 ... | T 
Hull Corporation . .... „ 6 1,276 + 655, 14 18,510 |+10,155 
„Liverpool Corporation... Sept. 29 8,920 1 2875 39 305,057 1+ 37,636 
Li 1 Overhead Rly. Ost. 1592! 130| 14! 24272 |+ 1,193 
*Sheffield Tramways ......| 7 | 2291 |+ 640 40 88,794 | 431.330 
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Amount | Last PREVIOUS Prico | RATE PER 
у {== eb Drm . МАМИ, Wxxx's Prick, Wednesday, Окхт. Dry Оов. 
BHARE. | DEND. | OcT. 3. x Oct. 10. | YIELDED. 
\ I | 
| ELECTRICITY SUPPLY COMPANIES. 5 8. d 
100,000 1 „ | Bl'ekh'th& Gr’nw’ch D'st'ct Elec.Lt.Ord.(fa lly pd. ] { ] $ za - 
6,000 10 10/0 | Bournemouth and Poole Elec. Supply Ord. ......... ... 12 13 12} 13} 3 14 1 - 
6,000 10 4/6 | Do. 4% per Cent. Cumulative Pref. ..............| 10 11 10 11 | 4 110 xa 
£70,000, Stock | 19/8 Do, 44 per Cent, Debenture Stock (red.) 100 103 101 101 46 7 * 
19,661 5 | 32/6 Brompton & Kensington Electricity Supply por 7 8 7 8 | 815 0 — 
12,000 5 | 3/6 Do. 7 per Cant. Preference . . . . . e .. . . 8% 9 8} 9% $13 8 | Marchand September 
20,000 8B | — Calcutta Elec. Supply Ordinar (fally paid) 3 | 62 6 | 6 64 — e 
50,000 5 4/3 | Oharing Cross & Strand Electricity Supply Corp. 9 10 y 10 412 6 | February - August 
20,000 5 2/3 Do. 4} per Cent. Preference .......... -sosse 64 Е 5} 53 818 3 | 
34,000 5 2/6 | Chelsea Electricity Supply Ordinary 6h 71 e ou | 60.6 | миса cours 
£160,000 | Stock 44% Do. 4% per Cent. 8 Stock (rod. тй „1 110 113 110 113 4 011 June and December... 
$1,200,000 | $1,000 57 | Chicago Edison Ist Mort. 5% 30 yr. Gold Bonds s(red. d.) „| 100 110 100 110 41011 | April and October...... 
70,579 10 | 8/0 Cit = London Electric Lighting Ord. — 1 84 9 t 9 4 4 3 | February and August 
40,000 10 67 6 per Cent. Cumulative Pre exl! ME 2 12 13 4 9 0 | January and July...... 
£400,000 | Stock 5% * Do; 5 per Cent. Debenture Stock (red.) asd MAÁ 129 124 129 818 2 | June and December. 
40,000 10 4/0 | County of London and Brush Prov. Ordinary. 51 94 84 9g 6 6 4 
20,000 10 6/0 Do. брег Cent. Cumulative Preference. 11 12 11 12 5 0 0 | Marchand Feptember 
£200,000 | Stock 44% Do. 44% Deb. Stock Certa. (all pd. уе * безе 107 110 107 110 . oe 
15,000 107 | Kensington and Ig pegia de ied artsa T 12 13 12 13 416 КЕ 
10,000 5 6% Do. 6 per Cent. lst Preference ..... ....« 65 7 6 7 4 2 7 | January and July. 
110,000 3 .« | London Electric Supply Ordinary . . . .. 1} 2] | — 1 = E Mp" s 
49,840 5 3/0 Do, 6 per Cent. Preference . em 108 44 . MEM 44 54 591 бе» 
£250,000| Stock 4% Do, 4 per Cent. lst Mortgage Debentures... e| МО 103 10) 102 319 3 | Mar., June, Sept.,Dec. 
85,000 10 6/0 | Metropolitan Elec. Supply Ord. ....... . 14 13 14 318 7 April and October...... 
£220,000 | Stock 47 Do. 4+ per Cent. Deb. Stock First Mortgage vw] ARA 114 111 114 31811 June and December... 
£250,000| Stock | 347 Do. 33 рег Cent. Mort. Deb. Stock (red.) 5 97 100 $7 100 | 810 7 es 
6,452 10 | 6/0 | Notting Hill Electric Ordinary. . . „ 14 153 li 15 410 4 | Maro селге ев ster: 
10,000 5 5/0 | Oxford Electric Ordinary оаа аан еы, _ `$ 6% 55 d 3 16 11 * 
800,000 1 1/6 Rand Electric ..... dees esse sed esse esd gessese $98 | re š ?; {1 10 18 2 — 
£135,000 | Stock 5% | River Plate El. Lt. & Tr’ct’ n, , Ltd., 57 lat Mor.Deb...| 75 55 75 85 618 о January and July 
15,000 $100 82 Royal Klectric Company of Montreal Shares ..... a-| 165 185 165 1*5 4 6 6 | April and October....... 
£115,500 100 44% |* Do. 4k per Cent. Ist Mortgage Debentures 103 105 103 106 4 411 Т " 
40,000 5 5/0 St. James's and Pall Mall Electric Ordinary 15 16 15 16 410 8 February and August 
20,000 5 3/6 Do. 7 per Cent. Preference ..... 8 sid 8 н 4 9 817 8 | 50 90 
12,000 5 .. | Smithfield Markets Electric Supply Ordinary... 2 2] 2 2} one - 
250,000 | Stock 47 De. AY DebediuTéS. "assa cc; sesira . 95 85 95 à E - 
65,000 5 — South London Electric Supply Ordinary... 28885 3 4 3 4 i^ БЕ 
79,900 5 5/0 Westminster Electric Supply канау 7 de | 13 13 12 13 5 0 0 | Маге ага September 
29,437 5 im Do. Do.. Va * — төн өбө obs inane li 12 11 13 "i - 
| ELECTRIC RAILWAYS TRAM NAYS, 40. 
15,000 10 4/0 | Blackpool and Fleetwood Tramways........... sui» 44 16 14 16 315 0 - 
£167,900 100 5% | Brisbane Tramway б per Cant. Dabentures ...„.. 10! 103 101 103 417 1 - 
50,000 10 74% Bristol Tramways and Carriage Ordinary ...........| 213 224 22 23% 3 811 | February and August 
25,000 10 47 Do. CumaulativePreference(fully pd) . 10g 10% 10 101 315 4 
4100,00 Stock 4% Do. 4 per Cent. Debentures ...., " wen 118 120 118 12) 3 8 1 February and August | 
13,600 10 5/0 | British Columbia Electric наев 5% Pref. . i. 0 10) | 10 10} 415 3 | May and November . 
45,000 10 11/0 | British Elec. Trac. Ord. ... . 3 15 131 111 6 17 11 
50,000 10 6/0 Do, 87 Cum. Pref. . CI d C 13 13 13 13 412 4 | February and August 
£200,000 | Stock 5% Do, 5 per Cent. Perp3t: aal Dabontures .... 12) 123 12) 123 4 14 ose 
£150,000 | Stock 52/2 ро. Do. (issued Feb. 5, 1900) .........../ 12) 133 129 123 4 1 4 - 
40,000 5 30 | Buenos Ayres & Belgrano 67 A“ Cum, Pref, ..... 41 6 4} 5 6 0 0 өөө 
27,500 5 eee Do, «pn „eee e eee ee eee ee eee eee Ф 0 600 60% 6200 "ТТТ 31 4} 31 1 eee eee 
£320,000 | Stock 5% Do. брег Cent. Debentures _. 101 107 101 107 411 8 өөө 
£190,000 | Stock 13/9 Do. 5% 2nd Deb. Stk Prov. Certs. (all pi.) ..“ 96 99 98 99 5 1 0 ve 
206,297 10 3/0 | Central Londor Ordinary ......... . . . 10 10% l0ł 103 | 21519 Jane and December 
£855,000| Stock 13% | City and South London Rallway Gon. Ordinary 53 61 68 61 | 2 5 2 | February and August 
87,500 10 1/5,1 Do. (Nos. 22,501 to 60,00)) ..... T E ВИ 5 6 6 6 . Т » 
£150,000 | Stock 5% Do 6 per Cent. Perpetual Preference (1891).. .| 133 143 138 143 8 911 ба 90 
£200,000 | stock 5% Do (1898) ..... пан. 100 ABS 130 135 3 14 1 T 
624,315 Stock 47 Do. 4 per Cent. Parpati aal Debentare . IDA 120 12) 12) 125 8 4 5 | May and November ... 
20,000 10 74% Imperial Tramways Ordinary. . . eere T 2} 21 20 2] 3 12 6 | March and September 
10,000 10 67 Do. 6 per Cent. Preference ........... 0428996 забе а 14% 15 lik 15 | 3913 8 ” „ 
£300,000 | Stock 44% |t Do. 44 pər Cent. Dabanture ..... 113 115 | 113 115 3 17 11 | January and July. . 
30,000 10 1/3 Kidderminster & District E. L. & Tr'ot' n 6% Pref, .91 10} vj 191 417 7 May ana November .. 
37,600 10 3% Liverpool Overhead Railway унау) A АДЕ 83 9 83 9 4 811 February and August 
10,000 10 57 Do. 5 per Cent. Preference. 1 13 13 | 13 13} | 815 6 = 20 
£125,000 | Stock 47 | Do. 4 per Cent. Debenture ..... 10% 106 104 106 3818 0 January and July. | 
£60,C00 100 27 Mont: eal Sur't R’lw’y St', lg 57 Mor “Dal )3. (190: ) ns 101 1)) 4 15 6 - 
£140,000 100 43% Do. Sterli g 44% Debentu “es (1922) T TTA * 103 105 4 6 4 m 
24,000 $ sia New General Traction Ordinary .... — 31 3} 31 34 fee zm 
60,000 5 6/0 Do, 6 per Cent. Cumulative Preference —— 44 5 4% 5 6 00 | May ................ 
4,000 10 p Oldham, Ashton and Hyde Elec. Tramway Ord....... 18 13 17 19 ien February and August | 
4,000 10 0 DO. 9 рег Vent. l'referenog ee sees eee“ ДО 101 10k 10} EIS. X. | as сә 
13,334 10 .. | Potteries Electric Traction Ordinary ee Ш 1 lle 12 ido | T 
20,000 10 5/0 Do. 6 per Cent. Cumulative Preference 9 10 94 10 415 3 | February and August | 
£125,000 | Stock 44% Do. 44 per Cent. Debanture Stock . . . 101 107 101 107 T 2 | 
040,000 ! Stock 3% Waterloo and Оу Ordinary e oat i 2 95 94 97 8 2 2 June and December... 
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ovwT | Last PRxvYIOUS Price RATE PER Busness Dons 
* — — Divi- МАМИ, Wxxk's PRIOR, bia = Ta Окхт. Dry Don. Durıxo WEEK 
"| SHARE. | DEND. OcT. 3. Oct. 1 YIELDED. Expo Ост. 1? 
ў TELEGRAPHS. 
£ 8. d. Highest | Lowest 
496,900 100 4X African Direct Telegraph 4% Mort. Deb. (red.) .. „ 98 103 99 _ 103 817 8 | January and — 2 RP - 
25,000 10 * Amazon Tel egrap — * „„ eee ove . soo June and Decem ee ose s.. 
£119,700 100 5% Do. 5 Oen Debentures | [IIITDIIIITTTITILIITTIIIL 85 90 85 90 5 ll I s... [II] eee 
£822,720 Stock 15/0 A lo. can "жез "безет SEER Ree EE JB UULTUS 59 62 53 61 6 0 8 Feb., May, Aug., Nov. 59 oof 
£3,088,640 Stock 30/0 . Preferred ТТТ ГЕРОЕ ТҮТТҮ 109% ll 109 110 6 10 1 LI] Г] 110} 103 
£3 088,640 Btock 27/0 Do. Deferred rr 11 11 10$ 111 12 0 0 ,» , пу; 10 
$13,333,300 | $100 811 e Cable Capital Stock ........ MENORES AEWA ! ee, 1138 165 175 411 5 | Jan., Apr., July, Oct. — A. 
&1,589,196 | Stock 4% |* Do. 4рег Cent. Debenture Stock . . . . . 100 102 100 102 818 5 „ 102 10:3 
16,000 10 6/0 Cuba Submarine Ordinary IT — * ——(˖⸗ẽ᷑ẽ‚kä„: ТЕ 64 73 64 7% 10 0 0 February and August ... LIII 
6,000 10 10/0 Do. Preference 10 per Cent. ТТТ 15 16 15 16 6 5 0 ” [I] ore eee 
12,931 5 2/0 | Direct Spanish Ordinary ...................... — 4 5 + 5 4 0 0 | April and October...... sis - 
,000 5 6/0 Do. 10 per Cent. Gamulative Preference ...... 9 10 9 10 5.00 - - 
£30,000 50 44% Do. 4% per Cent. Debentures . . ..., 100% 104% 1007 104% 4 6 7 January and July... e ри 
60,710 20 5/0 | Direct United States Cable. Gun] 4. AM 10} 111 6 4 6 |Jan., Apr., July, Got. 11 1013 
£111,000 100 44% | Direct West quus Cable 47 ‘Reg. Deb. (rod) " iie es 99 102 99 102 4 8 O | June and December ... - EET 
£4,000,000 | Stock 65/0 | Eastern Ordinary ...... . 149 154 411 6 | Jan., Apr., July, Oct. 1501 1494 
£1,826,888| Stock 17/6 Do, 3} per Cent. Preference Stock . . 99 102 99 102 89 0 » 75 10 9 * 
41,482,268 Stock 4% |* Do. 4 per Cent. Mort. Deb. Stock (red.) .....| 114 119 l4 119 3 8 1 | May and November... lli ‘ee 
,000 10 2/6 | Eastern Extension . aaar io veu el! 29 154 15 154 410 4 | Jan,, Apr., July, Oct. 153 Lui 
320,000 | Stock 4% Do. 4 рег Cent. Bobenturs Stoch 113 118 113 118 8 8 6 | February and August » T 
£300,000 100 4% "Eastern and S. African 4% Mort. Deb., 1909 ... 93 102 99 102 318 6 | Februaryand August 100 994 
£200,000 25 47 Do. 4 per Cent. Mauritius Sub. Debs.(red.)..| 100% 103% | 100% 1037 | 317 8 | May and November. x 
180,227 10 4/8 | Globe Telegraph and Trust ..... сааба ЛОБ. ME 101 11 413 4 Jan., Apr., July, Oot. 11 1 
180,042 10 8/0 Do. 6 per Cent. Preference ania аас баьа 15 15% 15 15 817 6 » » l 16 
160,000 10 5/0 | Great Northern of Copenhagen q 81 85 81 35 811 5 | January and July...... ee - 
£84,300 100 44% | Halifax & Bermuda Cable 44% lat Mort. Deb. (red. 2 93 101 98 101 4 9 1 | June and December .., та - 
7,000 25 . to s das dba saben seed e oksa 49 53 49 E3 414 4 | May and November ... ote - 
£100,000 100 6% London Platino-Brazilian 6 per Oent. Debs., 1904 .. 103 106 103 106 5 13 2 | March and September ^ A 
£100,000 100 4% | Pacific & European Tel. 47 Guar, Debs. (red.) 100 103 100 103 817 8 | June and QUEM ME: - өөө 
1 ‚839 4/0 Reuter’s 55 „ „„ „%%% „%„%„%%„%„ 999 ttt 2353535 „„ „ „60 ГҮҮ 7 8 7 8 $ 0 0 April and Ootober... of LLLI 
8,381 £100 Cert. 6% Submarine Cables I „„ „%„%„%„%„%„%„ „ „„ 4 6 6 6 126 131 126 131 4 13 5 oe 
,609 1 West African Telegraph ............................ 3 3% 34 4 9 3 | December and Jul - — 
E171, 100 100 6% Do. p por Oent. Debentures (redi). „ а”. DR, 201 98 101 419 0 March and Septem 101 - 
,008 ee Weat Coast of America... ПЕЕ t 1 i 1 soe vee ove 
£150,000 100 4% |* Do. 4 per Cent. Debentures ........ Sn ee) Te М 109 103 813 4 January and July. . А ove 
88,821 10 1/0 | West India and Рапата....................... KS ERR. 1 1 1 2 May and November .. 13 - 
84,663 10 6/0 Do. 6 per Cent. lst Preference .................. 64 7$ 7t 8 0 0 » » ose ve 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference .. — боо 6 7 6 7 8 11 6 å = 
£80,000 100 8X 1" Do. 5 per Cent. Debentures ...,..,.................. 105 108 105 108 413 6 January and [J uly... oes oes 
207,990 10 3/0 | Western Bit (late Brazilian Submarine) өнгә ME 15} 141 15} 4111) | Mar., June, Oct., Deo. 15 14,1 
£76,000 100 5% ;* Do, Брег Cent. Debs. (2nd Series, 10009 ay 103 106 103 106 4 14 4 June and December .. 2 es 
£313,777 | Stock 4» Do.  4per C.nt, Deb. Stock (red.) . . . . . e * 100 103 318 5 Б оэ 5 — - 
TELEPHONES. 
44,000 £5 4/0 | Ohili Telephone (fully paid) . /——À 2} 34 21 34 514 64 ove — 
224,850 10/0 1jd. | Consolidated Telephone Con. and Manfg. . us T - - July . eee ee ое. өөө vee 
72,680 24% | Monte Video Telephone Ordinary ..... arieone-redde\evers t t 5 0 0 | November ............... ése one 
86,492 1 1/0 Do. брег Cent. Preference ............. ONT 1 1 5 0 0 of - — 
530,000 RE WE ЖМА ааа ы аны еы OK HAN NA EU 44 4 i 4 6 6 4 | February and August 4 4} 
15,000 10 6/0 Do. 6 per Cent. Cumulative lst Preference ..| 13 15 13 15 100 » » 1'à 131 
15,000 10 6/0 Do. брег Cent. Cumulative 2nd Preference ..| 13 15 | 13 15 100 | n » — oe 
250,000 2/6 Do, брег Cent. Non-Cumulative 3rd Pref, ... 5i 5g 5 5 415 3 » » 5i —— 
2,000,000 Stock X |* Do. ae Stock 34 рег Oent. (red.) . 97 107 97 10) 810 8 | Juneand OE з TA one 
171,504 0 8 Orien tal ПОТЕ ЕТТ ГЕТ 6325 „% „„„%/ꝗꝙ,j 1 1 4 8 11 Аргїї ала October... ee LLLI 
58,000 5 4/6 | United River Plate . . „ 5 4 5 613 4 | July .. —— I m 
16,689 5 2/6 Do 5% Cumulativo Preference. — — 4i 5 4 5 415 8 ДЕА and ‘December .. - ent 
£179,917 | Stock ex 15 Do, 5 per Cent. Debenture Stock (red. 8 ..| 104 107 104 107 413 6 " „ ^ - 
ELECTRIC MANUFACTURING &o. COMPANIES. 
70,000 1 8d. | Alliance Electrical Co. 5% Cum, Pref. . . . 6 . i 4 ү: 4 811 vee e ө 
125,000 1 74d. | Aron &lectricity Meter 6 per Cent. Oum. Pref, ...... 1 7 7 8 | Marchand September - — 
85,000 1 558 British * Works Co. Ordinary . БАКС АА i 1 i tee ve * — 
50,000 1 eds Do. er Cent. Cumulative Preference ....., .. see eee ve s. 
£50,000 100 417 Do. v Mortgage ieee TETTI ETITI ET] 97 9) 97 99 4 4 2 eee 90 ecc 
40,000 $ 5/0 | British Insulated Wire Ordinary ..... ........ 11 12 11 12 43 4 ө e s.. 
40,000 5 3/0 Do. 6 per Cent. Preference . . . 6 of 5 d 416 0 eee - - 
100,000 5 1/6} | British Westinghouse 6% Preference ................... 4 a.) 4 5 e e^ j ө 
90.060 2 1/21 | Brush Biectrical Boginsering a . 1 2 1 2 6 0 0 | September ............... 114 —— 
15,731 2 eee Do. EI paid... ones eee BOP „„ eee res see eee see LI eee 
, 2 1/22 Do. Sper Cent. Pref, Non-Gam * 2] 28 24 23 1 . " 20, - 
15,731 2 see Do. £l paid... ees T" wee | “+, ... ... 
£125,000 | Stock 44% Do. 4% per Cent. Perpetual 1st Deb. Stool... 106 111 108 111 4 011 Na ch and 89 t*mber vin eos 
£125,000| Stock 447 Do. Perpetual 2nd Debenture Stock. . .... 102 104 102 104 4 7 2 Ja ma y ana July nen et In 
33,000 5 10/0 | Callender's Cable Construction Ord. weno “Lane 198 12$ p 5 11 1 90 РА 135 Š 
40,000 5 2/6 Do. брег Cent. Cumulative Preference ...... .. 5 54 5 4 10 1l „ „ € T 
£90,000 | Stock 44% Do. 4% per Cent. lst Mortgage Deb. (red. .. е 110 114 110 114 81311 | November and Мау... ө, - 
300,000 1 0/9} | Castner-Kellner Alkali Co. (fully paid) .. M 1 1} 1 11 6 8 0 E їз zm 
£150,000 | Stock 44% Do. Al ver Cent. First Mort Deb. (red.) 97 100 97 1^0 410 0 - T 
60,000 0/74 NE. a 8 Ship n Ordinary о..000 20000 1 1 } 1 6 10 0 March TM „%% 99999998 n ove m 
60,000 1 0/71 Do. 6 per Cent. amulative q VE ZIITIIITI | 14 là 5 6 8 soe y eee 
5 000 3 2“ | Crompton and Co. (Nos. 1 to 32,098) ..................... 3 44 831 4 5 5 10 | January and July. 3i “ 
£100,000 100 5% |+ Do. per Cent. First Mortgage Deb. (red.) -* 99 102 99 102 418 0 » » . ө 
‚000 1 0/71 | Davis and "am 6 por Cant. am. Pref.. | 1} { ji 668 «в - - 
99,261 5 1/9 Edison and Swan United e А? "Bharee) (£3 paid)... 1 2 1; 2 8 0 0 | February and August Nes * 
17,139 5 2793 Do. £5 paid) ' 3% 4 3% 4t 613 4 2 Ми с " 
£344,023 | Stock 47 Do. per Cent. Mortgage Dob. ‘Stock (red. 155 90 92 90 92 4 7 5 June and December... - - 
£100,000 | Stock 27/1 Do. 5% 2nd Deb. Standing Prov. Certs (all pd) 9: 10) | 95 1)0 гга - T ec 
35,500 6/0 Edmundson’s Electricity Corporation Ord. ...... se... 4 5 (| 4 5 6 0 0 | Half-yearly .....,....... - T 
£15,000, Stock 417 Do. 44 per Cent. Firat Mort. Deb. (red. ) nu" ad) 103 10) 103 18 0 | А - 
112,100 2 1/2; Electric Construction Co. (Limited) ....... TU 2 2 2 2} 5 6 з January and July .. , 
25,000 | 2 2/91 Do. 7 per Cant. C 1m 1lative Preforenca .. з 21 3i 21 35 462 July. 
£182,500 Stock 44 Do. 4 per Cent. lat Mortgage Deb. (он )- X 10; 10» 102 105 8168 2 January and July... - 
30,000 40 Henley'8 Telegraph Worka Ordinary aise. agen gi 12} 124 12 134 511 1 February and August 13} 121 
30,000 5 23 Do. 44 per Cent. Preference . 5 54 5 ok 4 110 " - ў . 
£50,000 Stock 43% | Do. 4% per Cant. Mortgage Dəb. Stock (rei, ).. 103 112 108 112 i 0 4 „ „ | eee 
50,000 10 5/0 | India Rubber, Gatta Percha, &c,, Works ..... | 29} 213 20 21 811 6 » » 2)} 20 
£300,000 100 4% Do. 4 par Cent. lst Mortgage Dab. (re 1.) 9 102 9) 103 315 ő MarchandSeptember 10) i 
37,350 12 12/0 | Telegraph Construction and Maintenance ..... 31 31 31 33 41% 8 , March and July ..... ..| 3) | 8 
£150,000 100 4% Do. 4 per Cent. Dabeature Bonds, 1909 101 101 100 101 3 16 11 January and July ..... nee | ont 
20,000 5 9/0 Do. Manufacturing Ordinary ...... T 104 111 104 113 5 44 Pan ion E 
20,000 5 2/6 Do. 5 per Cent. Camulative Preference... : 5 54 5 m 4 10 11 eos - m 
30,000 5 7/0 Willans and Robinson Ordinary ....... Ен 10} 11 10# 11 6 4 4 | April and October... — .. — 
30,000 5 3/0 Do. 6 por Cant. Cumulatſve Preferenos i 7 6 7 4 29 » " rs AR 
£100,000 Stock 114 Оо. 4ł per Cent. Ist Mortgage Debentures ... 106 107 105 107 4 0 4 May aud Novombar... 


In calculating the yield on this security, allowance bas Oa INIRE 
t The London Stock us Oommittee refuses to quote 
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Ox another page we give the conclusion of Mrs. Aygron’s 
Paper on “The Light Emitted by the Continuous-Current 
Arc.“ The explanation arrived at, that the arc column 
selectively absorbs the more illuminating rays of the light 
from the crater seems unavoidable, and is one which will 
probably meet with ready acceptance by all who have studied 
the subject. To explain the increase of this absorption with 
increased arc length obviously requires either that the thick- 
ness of the absorbing medium, or that its absorbing power 
increases with increase of arc length. We hardly think 
there is yet sufficient reason to choose the latter explana- 
tion in preference to the former. Mrs. Ayrton considers 
that in long ares there oceurs a condensation of carbon 
vapour to mist, and that the solid particles of this mist 
selectively absorb the visually brighter rays while reflecting 
the violet. However, without going into the mechanism by 
which the absorption is effected, it would seem better— 
provisionally at all events—to explain the increased absorp- 
tion merely by the probable increase in the thickness 
of the vapour through which the light from the crater 
has to pass in long arcs. M. BroNpxr's measurements of the 
light radiation of the arc were, we believe, made with his 
lumenmeter, which measures the total flux in one operation. 
Polar diagrams of the light radiation with short and long 
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Abroad, 84., or 16 conte, or 80c., 


arcs at constant current would probably be fruitful of indica- 
tions as to the cause of the greater absorption of the light 


emitted with long arcs. It would be a laborious task to pro- 
duce them, but perhaps Mrs. Ayrron, whose steady and 


patient research in this special subject has been already 
fruitful of such good results, will be tempted to conclude her 
present investigation in this manner. 

— — 


Ir will be remembered that when the City of London 
Electrio Lighting Co. applied to the London County Council 
for sanction to an alteration in its standard supply voltage, 
under the Southwark Electric Lighting Order, from 100 volts to 
200 volts, the Council only consented to this modification 
under conditions which were prohibitive to a dividend-earning 
company. After changing the wiring in consumers’ premises 
at their own cost, the company were further to allow its 
consumers a reduction of 15 per cent. in the price charged for 
electrical energy; they were to undertake to impose no extra 
charge to consumers who objected to being changed-over to the 
higher pressure, and finally were to guarantee the house wiring 
for a year. The company wisely availed itself of its right to 
appeal to the Board of Trade against this action of the London 
County Council, and it will be seen in our report of the 
Council’s proceedings in another column that only one of the 
London County Council’s conditions has been allowed, viz., that 
justly specifying that the company should bear the cost of 
any necessary re-wiring of the premises of a changed-over 


consumer. 
cee 


ANOTHER important matter which has been pending for 
some time is an appeal from the decision in the case of a 
police court prosecution brought by the London County 
Council against the London Electric Supply Corporation 
for not maintaining a constant supply of electrical energy. 
The summonses taken out against the company in May 
hàd been dismissed by the magistrate, but he had stated 
a case for asuperior Court. On the assurance of the company 
that it was highly improbable any similar failure of supply 
would occur in the future, the Council has now decided to 
abandon further proceedings. On previous occasions the 
magistrates have always held that undertakers failing to 
supply were absolved from the penalties in the Board 
of Trade regulations if the failure had occurred through 
accident or unforeseen emergency, and it is probable 
that, if the Council had made the appeal, this view of the 
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matter would have been upheld. It would, however, have 
been advantageous to the electric supply industry to have 
obtained an opinion on the case in the Court of Appeal. 


— — 


Tue article on American cable manufacture, reprinted in 
another column of this issue, will be read with interest by 
both cable makers and cable users in this country. Of course, 
the general principles of cable manufacture must be the same 
all the world over, but on important points of detail it appears 
that American practice differs from British. For instance, 
if Mr. Maver is correct in stating that conductors are 
not usually stranded unless of a greater diameter than a 
quarter of an inch, American users of cable must be 
satisfied with considerably less flexibility than is con- 
sidered necessary in this country. The insulation of paper- 
covered conductors is now rendered more flexible than 
formerly by not laying on the strip so tightly, a necessity 
recognised, we believe, by British cable makers some years 
ago, but on the other hand, it would seem that the Americans 
have not yet imitated some manufacturers here in substituting 
layers of tape (‘‘half lap") in the same direction for the 
te reverse lap” universally in vogue at one time. Seamless 
rubber insulation has also been tried and found wanting by 
our manufacturers, the reason assigned being usually that 
the modified sausage-machine employed for covering wire in 
this manner demands an inferior and more plastic india- 
rubber compound than that which can be laid on by the 
longitudinal, or by the taping process. Even with rubber 
cables of the latter class, deterioration has usually been traced 
to the properties of the material itself rather than to an 
opening of the seam. 


WE publish this week а description of the most recent 
form which the Pornrak-VinaAc system of high-speed telegraphy 
has taken. Our readers may remember that just over a year 
ago we published an account of this system as then de- 
veloped, and gava some of the results which the inventors 
had obtained with their apparatus under favourable con- 
ditions. Speed of transmission up to 100,000 words per 
hour were obtained, while the average rate proved to be 
between 1,800 and 1,500 words per minute. By an ingenious 
addition to the original form of their apparatus the 
inventors have now made it capable of recording its 
messages in ordinary handwriting. In doing this, speed 
has been lost, but even yet a rate of transmission of 
about 1,000 words per minute is said to have been 
attained. This performance involves the writing of about 
80 complete characters per second. The permanent recording 
of so great a number in so short a time has been rendered 
possible by the great advance made in recent years in the 
preparation of sensitive papers; indeed, the success on a 
practical scale of this new high-speed system depends largely 
on the reliability of that material When employed on 
ordinary lines under the conditions of daily practice one 
may expect a considerable reduction in the speeds mentioned, 
but be that as it may, Messrs. PoLLax and Virie are to be 


congratulated on a most important invention in the art of 


telegraphic signalling. 


AFTER much discussion, in August last the Marylebone 
Vestry, anxious to emulate the example of the neighbour- 


ing parishes of Hampstead, Islington and St. Pancras, 
authorised a sub-committee to conclude negotiations with the 
Metropolitan Electric Supply Co. for the purchase of the 
portion of that company’s undertaking within the parish of 
Marylebone, at an estimated cost of between £900,000 and 
£1,000,000. It appears from the report of the proceedings of 
the Vestry (reprinted in another part of this issue) that this 
resolution, although passed on August 2ad with only one 
dissentient, needed confirmation by a subsequent vote, and 
this vote, taken on Tuesday last, negatived the former resolu- 
tion. The Marylebone Vestry will, therefore, not bequeath 
to the Borough Council succeeding it next month an electric 
light undertaking that had cost nearly a million pounds. 


—— — 
ELSskwRHERE in this issue will be found an abstract of an im- 
portant Paper by Dr. Barnes, of the McGill University. This 


Paper describes the methods and discusses the results of a long 


series of refined experiments undertaken primarily with tha 
objeot of finding the value of the mechanical equivalent of 
heat in terms of the international electrical units. A new 
method of calorimetry was employed by Dr. Влвмез—а 
method whose reliability seems adequately certified by the 
results of these exhaustive experiments, and bids fair to 
become a classical method for the calorimetry of liquids. 
Овіғғттиѕ, in his Paper on his determination of the 
mechanical equivalent (Proc. Roy. Boc., 1898) showed that the 
accuracy of modern electrical standards is comparable with 
the degree of accuracy to be hoped for in the determination 
of J; so that this connection between the electrical and the 
fundamental mechanical units might serve as a check on 
the more direct methods of establishing the values of electrical 


quantities in absolute units, if the direct mechanical methods 


of determining J involve errors of experiment not larger than 
those inevitable to the electrical methods. Since the epoch 
of Rowrawp's masterly researches on the value of the 
mechanical equivalent the direct mechanical methods of 
determining J have attained a high degree of accuracy, and, 
in consequence, the determination of the value of J in 
electrical units may be made a step towards reducing those 
units to absolute measure. 
— 

Dr, Bagnes, in his Paper, takes, implicitly, this view of the 
case, for he uses the value of J found by the direct mechanical 
method by Вкухогрв and Moorsy to correct the value he had 
assumed for the E.M.F. of his Clark cells. The moral seems 
to be that whon we are dealing with potential differences 
whose exact values we must know to within a small fraction 
of 1 per cent. we must not rely too confidently on even the 
most carefully constructed cell. This is not surprising ; for, 
when we consider how in many other circumstances, and with 
regard to others of the electrical qualities of a substance, the 
minutest trace of impurity in the substance gives rise to com- 
paratively large variations in the specific value of the electrical 
quality considered, the marvel is that the values of the E. M. F.s 
of different Clark cells agree so perfectly even as they are 
known to do. 
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Institution of Junior Engineers.—Sir Lowthian Bell, Bart. 
F.R.S., has been elected president of this Institution, in 
succession to the Hon. C. A. Parsons, F. R. S. 


Electrical Engineers (R. E.) Volunteers. — Among the casual, 
ties at Vlakfontein on Oct. 10 we notice Lieut. J. H. Stubbs- 
of the Electrical Engineers (R. E.) Volunteers, wounded. 


University College, Liverp ool.— A bequest of £1,000 has 
been made by Mr. Holbrook Gaskell towards the building and 
equipment of a new physics laboratory in oonnection with this 
institution. 


Röntgen Society.— The first meeting after the recess will 
be held on Thursday, Nov. 1, at 20, Hanover-square, at 
8 o'clock, when the President, Dr. J. B. Macintyre, will 
deliver his address. 


Fuel for Gas Motors, —It should have been stated that the 
excellent translation of Prof. Witz’s Paper on this subject, 
published in our last issue, was reprinted from our esteemed 
contemporary the Journal of Gas Lighting. 


The Lighting of Ladysmith— We referred to the fact, a 
month ago, that the Ladysmith Town Council was considering 
the question of the public lighting of the town. According 
to the British and South African Export Gazette the Council 
has now decided on electric light and is inviting tenders. 


Date of Interruption. 


Latakia— Cypruns . . ⁊ June 21, 1899 
Tangier— Tarifa Jan. 3, 1900 
Ceara—Maranam . aes Feb. 20, 1900 
Para — Maran amm q . Mar. 2, 1900 
Méle-St. Nicolas— ap Haitien Mar. 7, 1900 
Zanzibar —Mombas ss q . Sept. 20, 1900 
Pararmaribo—Cayenne ................................. Oct. 6, 1900 


Hackney Vestry Electric Supply Station.—The ceremony of 
laying the foundation stone of the Hackney Vestry electric 
supply station took place yesterday afternoon. The works, 
designed by the Vestry’s consulting engineer, Mr. Robert 
Hammond, are to be on the three-wire system, with a declared 
pressure of 240 volts on each side. There will be four 
engines, two Willans and two Belliss, driving eight Lundell 
dynamos, with a total capacity of 1,800kw., the engines run- 
ning non-condensing. A large proportion of the capital 
expenditure has been allocated to mains, which will include 
86 miles of conductors. These will be B. I. W. lead-covered 
triple concentric cable laid solid“ in earthenware troughs. 


Obituary.—We regret to announce the death of M. Adolph 
Cochery, one of the four honorary members of the Institution 
of Electrical Engineers. М. Cochery, who reached the 
advanced age of 88, was a member of the French Senate, and 
was at one time Minister of Posts and Telegraphs, having 
been industriously engaged in political work since 1848, when 
he was appointed principal private secretary to M. Crémieux, 
Minister of Justice at the time of the Revolution. He 
was also a conspicuous figure in the negotiations for the 
conclusion of the Peace of 1871. During his term of 
office he was responsible for many improvements in the 
French postal, telegraph, and telephone services. He was 
honorary member of the Instidtution of Electrical Engineers 
since 1881.——-We regret to announce the sudden death on 
October 1st of Mr. J. E. Hudson, president of the American 
Bell Telephone Co. John Elbridge Hudson was born at 
Lynn, Mass, in 1889. He graduated at Harvard College, 
and in 1880 became general counsel to the American Bell 
Telephone Co. Five years later he was appointed general 
manager to the company, in 1887 he was made vice- president, 
and since 1889 he filled the position of president. 


Telephony with Belgium—An announcement has been 
made in the daily press purporting to have been inspired by 
the Assistant Engineer-in-Chief to the Post Office, to the effect 
that a telephone cable has been laid between England and 
Belgium, that it has been tested and found satisfactory, 
and that telephonic communication will shortly be opened 
between the two countries. We are authorised to state that 
there is no foundation whatever for this report. The 
question of telephonic communication between the two 


countries has, it is true, been discussed by the authorities, 
but nothing definite has been decided -upon, although 
from a technical point of view there ig very little doubt 
that successful telephony could be maintained across the North 
Sea. А telegraph cable of the ordinary four-core post office 
pattern was recently laid between Benacre (near Lowestoft) 
and Zandvoort (Holland), but it has not been proposed to 
use it for telephony, even if this would be feasible. lt is not 
improbable that telephonic communication might be estab- 
lished shortly between England and Brussels, but if so, it will 
be vid one of the Channel telephone cables—-Calais and 
Lille. 


Charing Cross and Hampstead Railway.—That much-talked- 
of scheme, the Charing Oross, Euston and Hampstead Electric 
Railway, has definitely been taken over by a syndicate of which 
Mr. Yerkes, the American financier, is the head. It is expected 
that work in connection with it will be started in February 
next, and that its construction will take at least two years. It 
is proposed to place the power station at Highgate-road, and 
to divide the northern part of the railway into two lines, 
one from High-sireet, Hampstead, to run down Haver- 
stock Hill, and the other from a station adjoining the 
Midland Company’s Kentish Town station. These two lines 
will unite at High-street, Camden Town, and run to Euston 
station, thence under Tottenham Court-road to a junction 
with the Central London Railway at Oxford-street, and from 
there across to Charing Cross. The Sprague multiple unit 
system will probably be employed, in which each car is а 
motor car, and the whole train can be controlled from the 
platform of any car. A 2}-minute service during part of the 
day and an all-night service are contemplated, and it is 
expected that the complete journey from Hampstead to 
Charing Cross will take only 20min. | ub 


The Metropolitan Electric Supply Co.—We learn that a 
large contract for motor-generators has just been placed with 
Messrs. Witting Bros. by the Metropolitan Electric Supply Co. 
As is generally known, the Metropolitan Company are gradually 
converting their old single-phase system into a continuous- 
current system, two-phase current being supplied from the new 
generating station at Willesden to the various sub-stations in 
the company’s area, where at present it is merely distributed 
as alternating current after transformation to a lower pressure, 
but motor-generators producing continuous current are now 
to be added. The present contract is for the equipment of 
the new Manchester-equare sub-station. It comprises six 
polyphase synchronous motor-generators of 500kw., each 
machine consisting of a 900 в.н.р. motor directly-coupled 
to a multipolar continuous-current generator of 500kw. In 
addition to the six large sets, there will be three auxiliary 
motor-generators of 70kw. to 80kw. for starting and 
exciting the large machines, and for helping with the day 
load. The two-phase current received from Willesden, 
at 10,000 volts per phase, is first transformed down to 
1,000 volts per phase for the motor generators. The sub- 
station equipment will be of a highly interesting nature, as 
special arrangements are necessary in such cases to ensure 
the perfect parallel working of the large synchronous 
motors at all loads, the problem of feeding such large 
synchronous motors, placed at the end of a long transmission 
line, possessing both inductance and capacity, being by no 
means an easy one, when the power is supplied from a steam- 
driven station, as is the case in question. We are informed 
that Messrs. Witting Bros., who are the agents for the 
Charleroi firm, Electricité et Hydraulique,’ have taken 
the present contract under heavy penalties and stringent 
guarantees. 


The Tesla Patents.—A decision, considered to be of some 
importance on the other side of the Atlantic, has been given 
in the United States Circuit Court of Connecticut with regard 
to the three Tesla patents, Nos. 881,963, 882,280 and 882,279 
of May 1, 1888. The following were the claims at issue in 
the three patents :— 

Patent No. 381,968. 


l. The combination, with a motor containing separate or independent 
circuits on the armature or ficld magnet, or both, of an alternating-current 
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generator containing induced circuits connected independently to corre- 
sponding circuits in the motor, whereby a rotation of the generator 
produces a progressive shifting of the poles of the motor, as herein 
described 


5. The combination, with a motor having an annular or ring-shaped 
field magnet and & cylindrical or equivalent armature, and independent 
coils on the field magnet or armature, or both, of an alternating-current 
generator having correspondingly independent coils, and circuits including 
the generator coils and corresponding motor coils in such manner that the 
rotation of the generator causes a progressive shifting of the poles of the 
motor in the manner set forth. 


Patent No. $82,280. 


The method herein described of electrically transmitting power, which 
consists in producing a continuously-progreseive shifting of the polarities 
of either or both elements (the armature or field magnets or magnets) of a 
motor Ly developing alternating currents in independent circuits, including 
the magnetising coils of either or both elements, as herein set forth, 


Patent No. 382,279, 


1. The combination, with a motor containing independent inducing or 
energising circuits and closed induced circuits, of an alternating-current 
generator having induced or generating circuits corresponding to and 
connected with the energising circuits of the motor, as set forth. 

2. An electro-magnetic motor having its field magnets wound with 
independent coils and its armature with independent closed coils, in com- 
bination with a source of alternating currents connected to the field 
coils, апа capable of progressively shifting the poles of the field magnet, as 
eet forth. 

5. A motor constructed with an annular field magnet wound with inde- 

ndent coils and a cylindrical or disc armature wound with closed coils, 
in combination with a source of alternating currents connected with the 
field-magnet coils, and acting to. progresively shift or rotate tbe poles of 
the field as herein set forth. 


The action was brought by the Westinghouse Electric and 
Manufacturing Co., the owners of the Tesla patents, against 
the New England Granite Co., and the judge declared that the 
patents were valid, and had been infringed. 


Effective Length of the Air-Gap with Toothed Armatures.— 
In the Industrie Electrique of September 10th M. C. F. Guilbert 
points out that the usual method of estimating the effective 
width of the air-gap in dynamos with toothed armatures is 
liable to error. Dynamo designers usually calculate the 
magnetic flux through the air-gap in machines with toothed 
armatures by taking the section of the air-gap as the mean 
between the total polar surface and the surface offered by the 
teeth; but this, M. Guilbert says, takes too low a value for the 
effective length of air-gap, which introduces an appreciable 
error when designing apparatus with unsaturated iron, such 
as alternating-current motors. Ву а simple application of the 
integral calculus, M. Guilbert arrives at the following more 
accurate expression for the reciprocal of the magnetic resist- 
ance of the air-gap :— 
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or for the effective length of the air-gap, 
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In these formule, L is width of the machine, /i and I the 
widths of an armature tooth and the corresponding aro of the 
pole-piece, and à the actual distance between the polar surface 
and the exterior of the armature core. For the case of 
machines in which both the polar surface and the armature 
are slotted the following formula is given :— 
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l and !' are here the circumference of the armature divided by 
the number of teeth in the stator and rotor respectively, 


while l, and l’, are the actual widths of the teeth of the stator 
and rotor respectively. 


Action of Sunlight on Lead Peroxide.— Herr Schoop has 
recently stated that electrolytic peroxide of lead is reduced by 
direct sunlight, and supported the assertion by the following 
experiment. He sated a sheet of soft lead with a paste 
made of peroxide of lead and sulphuric acid, left it to dry in 
the air, and then cut it into three portions, one of which he 
exposed to direct sunlight, another to diffused daylight, while 
the third was put in a dark place. After the lapse of some 
hours he found that the colour of the two samples exposed to 
light had altered considerably, the hue of that which had 
been exposed to direct sunlight having turned to a foxey red, 
and this change of colour Herr Schoop attributed to a change 
in the chemical composition of the lead peroxide. In the 
opinion of Dr. Peters, expressed in No. 16 of the Centralblatt 
für Accumulatoren und Elementenkunde this change of colour 
cannot be taken as a proof of change in chemical compo- 
sition, for in the course of experiments on the formation of 
Planté plates he tested the correctness of Herr Schoop’s 
assertion. Dr. Peters took two lead plates which had 
received an electrolytic coating of peroxide, washed them in 
running water whilst protecting them as far as possible from 
the action of light, and dried them in the dark. One of these 
plates, a, was left in the dark, whilst the other, b, was 
exposed for two to three days to daylight, 36 hours to 40 hours 
of which was direct sunlight. The hue of the plates became 
lighter, although not to the same degree as noticed by Herr 
Schoop, and this change of colour depends on the thickness 
of the peroxide layer, which was probably thinner in Herr 
Schoop’s experiments than in those conducted by Dr. Peters. 
At the expiration of the time named the amount of lead 
peroxide on the plates was determined by a titration method, to 
be described later, and it was found from the result of several 
analyses of the two plates that plate a which had been kept 
in the dark contained a lower percentage of peroxide than 
plate 5 which had been exposed to the light, which seems to 
show that sunlight has no chemical action on lead peroxide, 
and that any lightening in hue of the peroxide plate which 
takes place is due to some physical cause, or to an alteration 
in the molecular groupings rather than to any change in 
chemical composition. With reference to these experiments 
on the effect of direct sunlight on lead peroxide, it will be 
remembered by many of our readers that Mr. R. E. Crompton 
in 1890 called attention to the fact that secondary batteries 
which were exposed to strong light had not the same capa- 
city as those which were not thus exposed, and that those 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(TO-DAY) FRIDAY, October 19th. 
INSTITUTION OF MECHANICAL ENGINEERS, 

8 p.m. First General Meeting of the Session. Paper to be read and 
discussed: “ Observations on an Improved Glass Revealer for 
Studying Condensation in Steam Engine Cylinders, and Ren- 
dering the Effects Visible," by Bryan Donkin. 


FRIDAY, October 26th. 
Puysicat Society. 
ó p.m. Mecting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) “ Exhibition of Experiments Illustrating 
Certain Phenomena of Vision, by Dr. Shelford Bidwell, F.R.S. 
(2) “ Оп the Concentration at the Electrode in a Solution, with 
Special Reference to the Liberation of Hydrogen by the Electro- 
lyeis of a Mixture of Copper Sulphate and Sulphuric Acid," by 
Dr. J.S.Sand. (3) “ Electromotive Force and Oamotic Pressure,” 
by Dr. R. A. Lehfeldt. 
IXSTITUTION OF JUNIOB ENGINEERS, 
S p.m. Annual General Meeting at the Westminster Palace Hotel. 
SATURDAY, October 27th. 
INSTITUTION OF JUNIOR ENGINEERS. 
3 p.m. Visit to the London Hydraulic Power Co.'s station, Millbank- 
street, Westminster. 
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THE NEW MUNICIPAL POWER STATIONS IN LIVERPOOL. 


The Corporation of Liverpool decided in 1898, on the 
advice of Mr. A. Bromley Holmes, the city electrical engineer, 
to meet the rapidly-increasing demand for electrical energy 
for lighting and for tramways by the erection of two large 
power stations. The sites selected for these stations were 
properties owned by the Corporation, and situated at Pump- 
fields, in Vauxhall-road, and Lister Drive, in West Derby. 
They are about 21 miles apart, and a line joining them passes 
approximately through the centre of Liverpool. The Pump- 
fields station is adjacent to the Leeds and Liverpool canal, 
which furnishes a supply of condensing water and facilities for 
the delivery of fuel, and the Lister Drive station has a siding 


tion of the plant, and for the photographs from which our 
illustrations are made. 


Pressure of Supply.—The distribution of electrical ener 
for the tramways is at 500 volts pressure with an earth 
return, and the distribution for lighting and power is on the 
three-wire system of 460 volts between the outer conductors, 
the middle wire being earthed at the station. | 


Engines.—Willans' single-acting, three-crank, triple-expan- 
sion, running at a speed of 230 revs. per min., with an output 
of 1,200 1,н.р. on continuous load and 1,500 т.н.р. for short 
periods. Main dimensions: Cylinder diameters 15in., 201in., 


+ 


—-, 


"nA. 


SWITCH ROOM 


OD 
HOUSE 


00 


BOILER 


noc 


TRAMWAY 


| COAL STORE 
NZ 
[= = 
$ 


Б Е 
COAL STORE [p 
4 | 
i 
d 
| о o о о 0 о 
2 CC CC DO CC CC OD 


BOILER 


HOUSE 
Front {||| 
Entranc | | 
il 
| 
z ø BOILER HOUSE : oue ОХ ЗЫ BOILER HOUSE 
o A} — Ti e 2222 eee oD сс сс со сг 
с | , а | ә 9 9 ә о ә 


— ` 


LIGHTING SWITC 


A | | 
р | | 
[ | 
I | | | 
A | | | 
VA а — "EMEN: "o 7 
SSS Sees! Бышык] esa eel | 
COAL STORE 
— — — 


Railway Lines for Coal Wagons 


Scale of Feet 
40 


10 20 30 60 70 80 


GROUND PLAN OF THE LIVERPOOL CORPORATION GENERATING STATION AT LISTER DRIVE. 


from the London and North Western Railway. As there is no 
natural supply of water for condensing at the latter station, a 
cooling tower is in course of erection. 

The two new stations, which are almost identical in size 
and equipment, are now complete. Mr. Holmes has been 
responsible for their design, while the buildings have been 
constructed from the designs of Mr. Thos. Shelmerdine, the 
Corporation surveyor, by Messrs. Morrison & Sons, contrac- 
tors, Liverpool. The works are now in daily operation. 

In each station the plant is divided into four independent 
sections consisting of seven boilers and economiser and three 
steam dynamos and accessories. The engine rooms are 247ft. 
long and 50ft. wide, with a boiler house 53ft. wide on each side. 


We are indebted to Mr. A. Bromley Holmes, the city elec- 
trical engineer, for the greater part of the following descrip- 


and 84£in.; stroke lOfin.; diameter of crank shaft 11ір. 
The bearings are lined with white metal. The engines are 
fitted with a high-speed sensitive governor and speed regulat- 
ing gear, and also with automatic expansion gear; the 
armature of the dynamo forms the flywheel. 
Dynamos.—Siemens’ multipolar machines with an output 
of 1,420 amperes at 550 volts. The field magnets are shunt- 
wound, and are mounted on a steel ring made in halves and 
strongly bolted together, carrying 10 inwardly-projecting 
steel poles. The armature winding consists of copper bars 
individually insulated and securely fixed in slots formed 
in the armature core, which is built up of a number of 
segments of sheet steel, supported on a cast-steel spider, and 
held together by bolts passing through steel end plates. Itis 
provided with ventilating ducts. Each slot contains four 
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insulated solid bars of copper. The winding is of the drum 
type, and the bars аге, во connected as to form a multiple- 
circuit single winding. The connections are arranged on 
what is known as the barrel system, which provides good 


‘mechanical support and at the same time reduces to a 


minimum the probability of breakdown of insulation. 
. The commutator is 57in. in diameter and consists of 560 
segments of hard copper insulated by mica. It is 80 arranged 
‚ав to permit of removal of sections without the necessity of 
taking the whole commutator to pieces, and is long enough to 
allow of axial adjustment of the brushes to equalise the wear. 
The brushes are of carbon. They are carried by spindles 


Front VIEW or STATION. 


projecting from the rocking gear in the usual way, there 
being 16 brushes to each spindle. The brushes are carried 
by aluminium holders and held with a uniform pressure upon 
the commutator by means of steel springs. Flexible copper 
strips are used to form the connection between the brush 
holders and the gun-metal bar to which the cable connections 
are made. The spindles, referred to above, are fixed by 
insulated bolts to horizontal projections from a cast-iron rin 
forming part of the rocking gear, and this ring can be rotat 
for adjustment of the brushes in the usual manner by means 
of a worm wheel. 


suction and discharge branches are 16in. in diameter and the 
discs each 8ft. Gin. in diameter. Each pump is designed 
to pass the required quantity of water when running at a 
speed of 365 revolutions per minute. The engines are of the 
two-crank double-acting, high-speed enclosed compound type 
and are fitted with a system of forced lubrication. The 
cylinders are 11in. and 19in. diameter respectively, the stroke 
being 8in. in each case. The cranks are arranged opposite 
one another, and the oil is supplied to the working parts by 
means of a valveless oil pump from one of the eccentrics. 
These engines are of the same design as Messrs. Allen’s 
standard two-crank electric lighting engines. 


Е 


| Back View or PuMPFIELDS STATION SHOWING COAL CONVEYER. 


The water flows from the condensers, by gravity, in pipes 
along Vauxhallroad to a branch of the canal adjacent to 
Leeds-street, between which point and the station a large 
cooling area is provided. 

At Lister Drive the condensing plant is being supplied 
by the Klein Engineering Co. It consists of a counter- 
current jet condenser and steam-driven air and circulat- 
ing pumps, and the condensing water is cooled by means 
of two Klein chimney coolers. The condenser is fitted 
with an automatico exhaust relief and oil separator. The 
exhaust steam from each set of the three engines is carried in 


GENERAL View or ExONR Room. 


Condensers.—At the Pumpfields station the condensers are 
of the Korting ejector pattern. There is a separate condenser 
for each engine, and they are supplied with water from an 
overhead tank, into which it is pumped from the canal 
adjoining the works. The condensers pass each 55,000 gals. 

.of water per hour. The condensing water is raised from the 
canal by Allen’s steam-driven centrifugal pumps to overhead 
tanks. Each pumping engine consists of a centrifugal pump 
coupled directly to a high-speed enclosed engine, each pump 
being capable of delivering 4,000 gallons of water per minute 
against a head of 50ft. The pumps are of the Conqueror 
centrifugal type having casings and discs of cast-iron. The 


INTERIOR OF STOKE-HOLD. 


one main trunk to the condensing plant. The position of the 
oil separator is at a height which allows for the oil running out 
automatically by means of a barometric tube. This arrange- 
ment keeps the oily matter out of the condensing water and 
allows the latter to be used for boiler feed. The condensing 
vessel is fixed outside the engine house, and is so arranged 
that the steam is admitted at the end where the hot water is 
taken away, the air being drawn off at that end where the 
cold water enters, that being of course the coldest point. The 
air is taken away by means of a separate air pump coupled to 
a water circulating pump, which latter not only takes away 
the water from the condenser, but also lifts it to the cooler. 
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The роюра are of vertical type, and with compound steam 
cylinders, the air pump being on the Edwards principle. 
By this arrangement the ground space required is very little, 
the space occupied by them being about 14ft. by 9ft. 

In the piping arrangement provision is made which renders 
it impossible for any condensing water to enter the steam 
cylinders of the main engines. The exhaust steam main 
trunk is carried to a height of some 34ft. above the injection 
water level before entering the condenser, and should any 
condensation occur in this piping before arriving at the 
barometric height provision is mado for clearing it or 
drawing off such water through the air-pump. There is also 
provision made between the condenser and cooler for tapping 
the water (where its temperature is the highest) for feeding 
purposes. The coolers work entirely by natural draught, the 
draught being increased by means of a casing with which the 
cooling stacks are surrounded. 

Boilers.—The boilers at Pumpfields have been supplied by 
Messrs. Tetlow Bros., and at Lister Drive, by Galloways 
Limited. They are of the Lancashire type, 80ft. long and 
8ft. diameter; flues 8ft. 2in. diameter, each fitted with five 
Galloway tubes. Shell plates are of steel jin. thick. The 
circular seams are double-rivetted with lapped joints, and 
the longitudinal seams are butt- jointed with straps inside and 
outside which are treble-rivetted. The flue plates are jin. 
thick. Each boiler is fitted with Sin. parallel slide steam 
stop valve, a safely valve for high steam and low water, 
and a duplex safety valve and the other usual fittings. Each 
boiler is also fitted with Vicars’ mechanical stoker. 


Economiser.— Each section of seven boilers is provided with 
a Green’s economiser and vertical direct-acting steam feed 
pump in addition to the injector with which each boiler is 
fitted. The economisers in both of the works contain 720 pipes, 
arranged in six groups of 120 tubes each, the sections being 
ten pipes wide. They are constructed for 160lbs. pressure 
and fitted with patent internal lids. In each economiser 
there is a heating surface of about 7,200 sq. ft. 

Coal Supply.—At Pumpfields the coal is delivered from a 
canal barge or from a cart on to a horizontal canvas belt 
conveyor, which delivers the fuel on to an inclined belt con. 
veyor which elevates it into a large storage chamber situated 
over the mechanical stokers. An ample storage area for fuel 
is also provided on the space between the station and the 
canal. At Lister Drive a railway siding runs on each side of 
the station, from which the fuel is delivered into a wrought- 
iron storage chamber over the mechanical stokers. 


Ashes.— The ashes are raised from the stokeholds by 
elevators on to a platform, from which they are delivered 
into the railway trucks or carts for removal. 

Accumulators.— Each station is provided with an accumu- 
lator chamber, with accommodation for four batteries of 
240 cells each, each battery being capable of giving a 
discharge of 200 amperes for one hour, or 80 amperes for 
four hours. The accumulators are used to equalise the load for 
the tramway service, and to assist in balancing the load on 
the two sides of the three-wire supply for the lighting service. 


Switchboards.—At each station there are two switchboards, 
one for the lighting service and one for the tramways. The 
dynamos on one side of the station are connected to the 
tramway switchboard, and on the other side of the station to 
the lighting switchboard. The two switchboards are so 
connected that any set of plant may be used either for the 
lighting or for the tramway service. By this means it is 
possible to work the plant in the station in such a way that 
each set may run the same number of hours annually. 

Balancers.—At each station balancers are provided for 
equalising the load on the three-wire mains, and motor 
generators are employed when charging the accumulators. 

Motors.—The coal elevators, ashes elevators, mechanical 
stokers and economisers are driven by electric motors varying 
from 2 нр. to 12 н.р. 


At the present time there are the equivalent of 182,000 
lamps of 16 с.р. connected to the supply mains of ће Corpora- 
tion, and more than 150 electric cars are in daily service on 


the tramways. The number of units supplied daring the 
half-year ending June 80, 1900, was :—- 


For tram ꝓę ́²⁶ä⸗äqai!f̃ ²¼ů—̃ ͥ̃dͤͤʃô 2,197,937 
For lighting and power . 2,245,225 
“/ ͥ A аазыны 4,411,162 


In addition to the two large stations described above, 
electrical energy is distributed in the central portion of the 
city from the Oldham.place, Highfield-street and Paradise- 
street stations, each having a capacity of about 9,000 н.р. 
Small supplementary plant is in operation at the Smithdown- 
road and Cobbs Quarry refuse destructors of the Corporation. 
Sub-stations for the distribution of electrical energy have been 
constructed at Fairclough-lane and Lodge-lane in connection 
with the new power stations. Finally, the residential district 
of Sefton Park and Princes Park derives its supply from the 
Lark-lane station, which with the three town stations referred 
to above were purchased by the Corporation from the Liver- 
pool Electric Supply Co. (Ltd.) in the year 1895, Our map 
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shows the situation of the various stations and sub-stations. 
The dotted line indicates the city boundary, the two large 
circles are drawn at в radius of 2 miles from the Pumpfields 
and Lister Drive stations respectively, and the smaller circle 
(1 mile radius) indicates the central area of the city where the 
excess winter demand chiefly comes from. 


ROCHDALE CORPORATION ELECTRICITY WORKS. 


Although Rochdale is one of the most important towns in 
Lancashire, with a population of 75,000, the question of 
electric lighting did not assume practical importance until 
early in 1897, when it was referred to the Gas committee, 
under the chairmanship of Alderman Petrie. The committee 
immediately proceeded to visit various electricity works in the 
neighbourhood, and subsequently decided to appoint Mr. E. М, 
Lacey to advise, in conjunction with Mr. T. Banbury Ball, the 
gas engineer to the Corporation. The preliminary scheme 
was prepared and submitted to the committee in August, 1897, 
&nd this having received the approval of the Corporation, 
instructions were forthwith given to prepare the plans and 
specifications of buildings, plant, and mains. The necessary 
borrowing powers having been obtained, the contracts for the 
plant and buildings were placed as follows :— 


Siemens Bros. & Co. (steam dynamos, balancers, &c.)...... £4,640 0 0 
Oldham Boiler Co. (боПеге).................................... 1,160 0 0 
Green & Sons (есопош1вегв).................................... 527 0 0 
Mirrlees, Watson and Yaryan Co.(condensing plant)...... 885 0 0 

E. Danks & Co. (pumps, feed, steam, and exhaust | 
pipes, tanks, . SR ene ve epi eds 1440 0 0 
Carrick and Ritchie (travelling crane) ..................... 198 0 0 
Cowans Ltd. (switchboard) ..............................›»›..› 848 0 0 
Pritchett and Gold (accumulators)........................... 1152 0 0 
W. T. Glover & Co. (cables) q z . 4,978 16 10 
Chamberlain and Hookham (meters )))) 465 15 0 
W. A. Peters & Sons (buildings) eee 11,200 0 0 
Total contracts . £21,292 11 10 
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The system adopted by the Corporation is a three-wire 
system with balancing machine and accumulators, the supply 
io consumers being at a pressure of 220 volts or 2 x 220 volts. 
A suitable site was found adjacent to the Corporation gas 
works, situated alongaide a river from which water cin be 
taken for condensing purposes. The buildings, which have 
been designed by Mr. T. Banbury Ball, comprise a 
handsome suite of offices facing Dane-street, engine house, 
boiler house and 
accumulator house 
and а chimney 
150+. high by 6ft. 
Gin. diameter. 

The boilers are of 
theLancashire type, 
80ft. in length and 
8ft. in diameter, con- 
structed for a work- 
ing pressure of 
150lb. Automatic 
stokers driven by 
а Lundell motor 
have been fitted to 
these. The boiler 
fittings аге Бу 
Messrs. Hopkinson 
& Co. The econo- 
miser consists of 
256 tubes. Its 
scrapers are driven 
bya Lundell motor, 
directly coupled 
through worm gear- 
ing to the scraper 
shaft. 

Messra. F. Pearn & Co. are the makers of the feed pumps, 
which are of three-throw type geared to electric motors by 
means of worm-gearing working in an enclosed oil bath. 
Each pump is capable of delivering 2,000 gallons of water 
per 100: against a steam pressure of 110lb. per square 
inch. 

The motorsareen- 
closed, each having 
two commutators 
for series parallel 
running, and were 
constructed by 
Messrs. Wilson 
Hartnell. The 
feed pipes are 3in. 
cast-iron, arranged 
to feed either 
through the econo- 
miser or direct to 
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maintaining a vacuum of at least 25in. on the exhaust pipes. 
On test a vacuum of 26іћ. was obtained. The air pumps 
are driven through spur gearing by an electric motor, con- 
structed by Messrs. D. Bruce Peebles & Co. The circu: 
lating pump is driven directly by its motor, which is also 
of this firm's manufacture, Both motors are of the enclosed 
type. | 
The engine room has been provided with a 10-ton travelling 
crane by Messr& 
Carrick & Ritchie. 
The span is approxi- 
mately 38ft. and the 
lift 20ft. 

The generating 
plant consists of two 
three-crank Belliss 
tandem compound 
engines, self-lubri-. 

coating, and ar- 
ranged to work 
either condensing 
or non-condensing. 
Each of these en- 
gines is directly 
connected to a two» 
pole Siemens dy- 
namo. These dy- 
namos have each an 
output of 180 kw. 
as shunt machines, 
but a series coil has 
been added in order 
that the machines 
may be used either 
as simple shunt 
machines for the ordinary town supply or as compound 
machines for the tramway supply. | 
The switch-gear is of the edgewise type. It was constructed 
by Cowans Limited to the designs and specifications of the con- 
sulting engineers, Messrs. Lacey, Clirehugh and Sillar. The 
board is built up of strong black marble sections, and consists 
of accumulator, 
feeder, and dynamo 
panels, the feeder 
and dynamo panels 
being so construc 
as to be inter 
changeable. All 
switch-gear and 
connections are on 
the face of the 
board, with the ex- 
ception of the volt- 
meter wires, and all 


the boilers. The metal work hasbeen 
branch feed pipes to во fixed that it may 
the boilers are in be removed, re- 
duplicate. A cast- fixed, or replaced 
iron tank, having a without the neces- 
capacity of 8,000 sity of touching the 
gallons, has been back of the board 
provided for town The board is pro- 
water, and another vided with four 
cast-iron tank to dynamo panels and 
hold 2,500 gallons two booster panels, 
for the hot-well. ! three omnibus bars 

The steam pipes View ix ENGINE Room. and24 vertical bars. 


are of lapwelded 
steel, and the branch pipes to the engines of solid-drawn 
copper. All joints are made with corrugated brass rings. 
The steam pipes are lagged throughout with Leroy's lagging, 
and painted two coats. The exhaust pipes are of best quality 
cast-iron. Messrs. E. Danks & Co. were the contractors for 
the whole of the pipework, pumps, &c. 

An electrically-driven surface condenser was supplied by 
Messrs. Mirrlees, Watson and Yaryan. This condenser is 
capable of dealing with 12, 000lb. of steam рег hour, and of 


The general design 
of the board is such that the switch gear and instruments 
of each dynamo or feeder are in one line of parts. The 
instruments were constructed by Messrs. James White. 
ni overall dimension of the board is only 9ft. by 9ft. бш. 
hi 


The accumulators consist of 252 cells, capable of giving 
a discharge of 60 amperes for a period of 10 hours, or 
250 amperes for a period of one hour. These cells have been 
supplied by Messrs. Pritchett & Gold. 
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| On the taking over of the works by the Corporation in 


September last, Mr. Atchison was appointed borough eleo: 
trical engineer. Current is already being supplied in some parts 
of the town. During the last few months a fair number of 
applications for current have been received, and, having regard 
to the demand for traction which will arise on completion of the 
Corporation tramways, the committee will very soon find it 
necessary to take into consideration the question of extensions, 

We are indebted to Messrs. Lacey, Clirehugh and Sillar for 
| the above particulars, and for the photographs from which our 
illustrations have been made. 


Cables have been laid in all the principal streets. These 
cables are insulated with fibrous material substantially cased 
in lead, and the distributor cables are further protected by 
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THE BRITISH THOMSON-HOUSTON СО.'В ELECTRIC 
CRANES. 
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The British Thomson-Houston Co. has just issued an interesting 
pamphlet on electrically-operated cranes. An illustration on the 
front page shows an artistic conception of “travelling cranes” flying 
rather low in the midst of typical Japanese flora. The apparatus 
described in the article, however, may be considered to M elec- 
trically driven without the assumption of Prof. J. C. Bose's electrical 
hypothesis of vital functions. 

The company prefer three-motor cranes, one for each motion, 
and fit these with series-wound motors. As the speed of such 
a motor decreases in proportion to the increase of load, it is 

ractically self-regulating, allowing the maximum load to be 
lifted at a definite speed, and all lighter loads at a propor- 
tionately greater speed. This has the futher advantage 
that empty tackle can be lowered at a maximum speed 
which conduces to the efficiency and rapidity of the service. Shunt 
and compound-wound motors maintaining practically a constant 
speed at all loads are only employed for single motor equipments. 


T SWITCHBOARD. a 
two laps of iron sheathing, and are laid directly in the 
ground. The contractors for the cable work were Messrs. 


W. T. Glover & Co. 
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OVERHEAD TRAVELLING CRANE AT THE DUBLIN UNITED Tramways Co.s POWER STATION. 


H 


Some time previous to the completion of the works, 
Mr. C. C. Atchison was appointed clerk of the works, and 
he has superintended the erection of the whole of the plant. 


The type of enclosed motor chosen (“C.E.” up to 5 B.H.P. and 
“О.Е.” for larger sizes) will stand an overload of 100 per cent. for а 
short time without injurious heating. The motors are rated on the 
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basis of the maximum horse-power developed continually for one 
hour, the temperature rise measured at any accessible part not to 
exceed 75°C. above the surrounding atmosphere. 

Magnetic blow-out controllers are adopted, and for the smaller 
sizes, these have only one handle both for controlling the epeed and 
reversing the motion. A practical modification sometimes employed 
consists of two of these controllers connected by means of a simple 
form of universal gearing which is operated by onelever. This is so 
contrived that any two motions of the crane can be controlled by 
means of this one lever, the arrangement being such that the move- 
ment of the lever indicates the direction in which the load is travel- 
ling. Thus one of these apparatus can be employed for the hcisting 
and traversing motor; when the lever is raised the load will be 
hoisted, and when it is moved over to the right or left the load will 
move to the right or left respectively, whereas if the lever be moved 
upwards in a diggonal direction the load will be both hoisted and 
traversed in the direction indicated by the lever. 

An electromagnetic brake is operated by the hoisting motor and is 
во arranged that when the load is at rest and the controller is in the 
off“ position the brake is automatically applied, but as soon as the 
current is supplied to the motor the series electromagnet controlling 
the brake releases the latter. The current is conveyed to the motors 
onthe crab by means of a number of bare copper wires stretched 
Írom end to end of the main girdera, and generally attached to the 
inside of these. They are supported at either end by insulated turn- 
buckles which enable the wires to be strained up as required. The 


CRAB OF DUBLIN TRAVELLING CRANE, 


collectors attached tothe crab consist each of asliding contact formed 
by means ef a copper hook which supports the wire, or else of a 
eimple slide. Two bare copper wires stretched from end to end of 
(Бе longitudinal travel convey current to the crane from the main 
cource of supply. Attached to the main girders are two standard 
trolley wheels, so arranged as to raise the copper wire when ng 
under it, the weight of the wire itself facilitating good electrical con- 
tact. Our illustrations show the overhead travelling crane built for 
the new power station of the Dublin United Tramways Co. The 
following are its main dimension and data :— 


Maximum length of longitudinal travel. 141ft. 
Span (centre to centre of gantry rails). 78ft. 
Height of gantry rails from floor .. .. . .. . . . 27ft. 
Bottom chord of roof principal to floor level .. 35ft. 
Load, maximum... . . . . . . 25 tons. 
Speed, longitudinal traverse, fully loaded  ...... not less than 60 per min. 
Ditto, croes traverse, loaded ....................... ditto ditto 
Speed of hoist, fully loaded .. . . 4ft. per min 
Ditto loaded to 10 Wi tL[ . . . . . БО. per min 

Height of lift (of load) ... . . . . . . 26ft. 
Longitudinal distance between centres of stan- 

chions supporting gantry гаіїв..................... 25ft. | 
Qirder . ee ee 6ft. deep at centre; 2din. at ends. 
Crab rails... . . . . . . . e e 6 681b. per yard. 


Crab wheels— Cast iron traverse, 12in. diameter, chain barrel grooved. 
End carriage wheels, double flanged, 2ft. 6in. imr d ; wheel base, 12ft. 


Voltage of motors... . . . .. . .. ИРЕ 


of motors 
Controller type R 15. Number... . 5 controllers. 
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THE POLLAK-YIRÁG WRITING TELEGRAPH. 


In Vol. XLIII. of The Electrician, at p. 895, will be founda 
fairly full description of the Pollak-Virág system of high-speed 
telegraphy as perfected in the summer of 1899. Our readers 


will remember that the receiver then described consisted of a 
telephone whose diap was moved by impulses received 
from the line. To the diaphragm a rod was attached which 


moved one of three points on which a small concave mirror 
reposed; and the beam of light reflected from the mirror 
registered the movements of the telephone diaphragm on 


Fia. . 


sensitised paper, which was moved forward uniformly on a 
drum. The small mirror was held in position on two pointed 
prongs of one pole of a stationary permanent magnet and one 
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movable prong constituting the other pole of the magnet by 
having cemented on its back a small piece of soft iron. It is 
to this movable prong that the rod from the telephone 
diaphragm was attached. 

During the past year the inventors have greatly improved 
their apparatus. Fig. 1 shows the most recent type of 
diaphragm and mirror connection, while Fig. 2 gives a good 
idea of the arrangement of the parts of the complete receiving 
apparatus. By this apparatus messages are received and recorded 
in a zig-zag line as before; but now the record is traced in lines 
running from left to right of a broad strip of sensitised 


paper. This left-to-right movement is produced as follows: 
The source of light is a 

M "m f stationary glowing filament, 
nv v [1 which is surrounded by the 


cylindrical metal mantle L 
(Fig. 2). In this mantle a 
helical: slit is cut, the helix 
having one complete turn. In 
consequence, when the mantle 
is appropriately turned about 
its axis, the source of the 
light falling on the mirror 
moves in effect uniformly 
‘from right to left, and hence 
the spot of light formed on 
the paper by reflection from 
the mirror moves uniformly 
from left to right. A series of 
motions of the mirror about 
& horizontal axis is recorded, 
therefore, on the paper as 
. an up-and-down zig-zag line 
running from left to right, 
and commencing at the left 
end of a new line on the com- 
pletion of every filled one. On the commencement of a despatch 
the revolution of the helically-slit mantle and of the sensitised 
paper feeder R is automatically started. At the close of the 
despatch the paper strip is cut, and the movement of the 
unexposed paper stopped, while the exposed strip is carried 
forward by clockwork into the developing bath C, then into 
a neighbouring fixing bath, and is finally pushed through a 
slot in the outer cover of the apparatus. 

. The apparatus in Fig. 1, however, yields only the zig-zag 
writing, of which a sample is given in Fig. 2 of our former 
article quoted above. For the recording of a message in the 
characters of ordinary handwriting, a double apparatus (Fig. 3) 
is necessary. This differs from the apparatus just described 


Fic. 4. 


ПОО 


ТТ 


Earth 


in having two telephones, and in having the concave mirror 
supported upon one fixed point and two movable points. One 
telephone moves the mirror about a horizontal axis, the other 
about a vertical axis, so that acting simultaneously the tele- 
phones can cause the reflected spot of light to trace any desired 
curve. А double-line wire is used. One telephone is, as before, 
in the loop of this wire; the other is between the loop and the 
earth. For producing the horizontal motion a positive current 
and a negative current of approximately equal voltages are 
required ; for the vertical movements a positive current and 
an equal negative current and a positive current of double 
their voltage serve. Corresponding to these are obtained 
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motions to left and to right, and up-and-down motions of 
equal amplitude, and a downward motion of double this 
amplitude. Fractions of this amplitude are obtained by 
shortening the duration of the contact at the sending end. 
This contact apparatus consists of a perforated paper strip, 
five slip rings connected to the batteries, and two brushes 
connected to the line. The size of the holes in the paper 
determines the duration of the contacts between the brushes 


and rirgs. 

If the ordinary . PERFORATIONS. 

written Latin charac- CCC 

ters be dissected it“ 8 ET 

will be found that ow 8 e ө Fic. BA. 


certain of them, such 
as m, v, p, can be re- 
solved into elements 
each consisting of a 
down and up stroke 
commencing and 
ending at the same 
height above the line. 
The letter m consists, 
for example, of three 
such elements, the 
letters v and p each 
of two. In order to 
cause the receiver to 
write letters which 
can be analysed in 
this way the currents 
sent from the sending 
end to produce verti- 
cal movements in the 
receiver are regulated 
with respect to direc- 
tion, intensity, and | | 

duration. This is done by perforating the paper strip 
with larger or smaller holes in three rows I., IL, IIT. (as in 
Fig. 5) corresponding to the three rings operated by one brush. 
A hole in row I. exposes to the brush the ring supplying a 
negative current of known voltage, in II. the ring supplying a 
positive current of equal voltage, in III. the ring supplying 
& positive current at double that tension. And the effect on 
the mirror of the receiver of holes punched as in Fig. 5 is 
shown above the plan of the perforations in the same diagram. 
It is a matter of trial to fix on that size of hole which allows 
just sufficient time for the current to exercise its full 
effect on the telephone. А larger hole then merely 
broadens the loop the spot of light traces on the moving 
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VERTICAL. 


HORIZONTAL. 


RESULTANT 


Earth 
sensitised paper in the receiver; while a smaller hole 
displaces the spot of light to a distance which is a fraction of 
the full amplitude. The perforations necessary to produce the 
elements of the letters m, v, p are shown in Fig. 4, where 
the elements are, moreover, so combined and spaced as to 
write the letters distinctly and in order. 

But the written Latin characters include many composed 
partly or wholly of closed curves, and these cannot bewritten by 
the mere up-and-down movements so far described ; properly- 
timed to-and-fro horizontal motions are necessary in addition. 
Such letters are therefore resolved into and compounded from - 
vertical and horizontal components. The movements of the 


F 
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receiver mirror corresponding to each of these components are 
each produced by separate current impulses, and the time 
intervals between these impulses are chosen and obtained by 
deciding on the spaces to separate conseculive holes in the 
perforated tape. 
tains a closed curve or loop. Its vertical components 
merely, are written by the mirror as in the left-hand 
portion of the diagram in Fig. 6. This up-and-down 
zig-zag is the result of stimuli sent into the line through 
the perforations I., II. acting alone. The first hole, in row I., 
causes the curve 7, 9, 10 to be described on the moving 
paper; the second hole, in row II., produces the curve 
10, 12, 13. But when a hole is, as shown in the figure, 
punched in the row IV. so that a current deflecting the spot 
of light from right to left is sent into the line, as soon as the 
spot of light in its upward motion due to hole I. reaches the 
place marked 8, a deviation to the left is produced—in spite 
of the forward march of the paper—which carries the spot of 
light to 9. Here the current through hole I. ceases, and the 
spot of light returns to 10, where it is immediately, in conse- 
quence of the coming of hole II., given a downward motion 
towards 11. Here the effect of hole LY. dies out, and the 
mirror, in restoring itself to its normal position, then writes 
on the moving paper the broad loop 11, 12,18. Thus the 
second of the two telephones, by its production of horizontal 
to-and-fro motions of the mirror’s normal, makes it possible 
to write letters containing closed curves. 

In this manner any character of the alphabet can be written. 
The character must be analysed at the sending end into its 
horizontal and vertical components defined as above and 
compounded at the receiving end by the two telephones. The 
telephone T,, Fig. 2, gives the spot of light the vertical 
motions dictated by holes in rows I., II., III. ; the telephone 
T, the horizontal motions demanded by the holes in rows 
IV., V. The construction of the complete word “ telegraf ” 
on these principles is shown in Fig. 8. Fig. 8a gives a plan 
of the perforations in the sending strip; b gives the 
written record due to the telephone T, operated from the 
rows I., II., III.; c represents the effect on the telephone T, 
of the holes in rows IV., V.; and d is the resultant of the 
vertical and horizontal components. 

The sources of current are two comparatively small 
batteries connected to the rings, line, and earth, as shown in 
Fig. 9. From the first battery P, are taken equal positive 
and negative currents corresponding to rows I. and II. of the 
perforated paper, and also a positive current of double 
the value corresponding to row III. From the second battery 
P, are taken a strong positive for the leftward deflection of 
the spot of light and а weak negative for the rightward 
deflection. It will be noticed from this diagram that, as 
before mentioned, only the telephone T, is included in the 
loop of the double line, the telephone T, receiving its impulses 
after they have passed as two oppositely-directed currents 
of equal strength through the telephone T,. 

The self-induction and the capacity of the wires and the 
effects of the natural oscillation-periods of the telephone 
diaphragms are compensated in a manner virtually identical 
with the method employed by Messrs. Polläk and Virag a 
year ago, and described in our article above cited. These 
compensating coils and condensers sre diagrammatically 
positioned in Fig. 9, where I, and I, are inductance coils 
and C, and C, are condensers. By modifying the condenser 
C,, moreover, the phase difference between the horizontal 
and vertical motions can be adjusted to a certain extent. As 
& final detail we ought to add that the perforating of the 
paper sending-strip is accomplished by a simple machine 
which punches simultaneously all the holes corresponding to 
any required character. 

There is in this system of telegraphy no need for the 
syntonising of the sending and receiving apparatus, for varia- 
tions in the speed at either end merely broaden or narrow the 
letters ; and, therefore, the inventors claim that this system is 
simpler and more reliable considered merely from this point 
of view. Besides, with the aid of a distributor (such as 
Bandot's), about 80 sets of apparatus can work on one line. 

At some recent trials, allowed by the Hungarian Minister of 
Commerce, a distance of 400km. (nearly 230 miles) from Buda- 


Take for example the letter 7, which con-- 


pest to Pozsony and back was spanned by two pairs of telephone 
wires, and most excellent results were obtained. The rate of 
transmission—-at which rate very good writing was produced 
—reached 1,000 words per minute through a resistance of 
2,000 ohms. 
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ELECTRICITY WORKS ACCOUNTS. 


Hampstead Vestry Electric Supply Works. 

In our first table this week we present an analysis of the 
last accounts of the Hampstead undertaking. These accounts 
indicate a maintenance of its past excellent progress. A study 
of the costs column will show that while all the several items 
of generating costs, except repairs and maintenance at the 
station, have increased, the reduction in this item to less than 
half its former value has resulted in materially lower total 
generating and works costs. The fuel item, even in view of 
the higher coal prices in force, seems still decidedly too high 
at 1:24d. per unit sold. 

The management and property charges, already in 1898-9 
presenting an excellent figure, was last year reduced to 0:424. 
per unit. 

Consequent upon the virtual reduction at the beginning of 
the year in the prices charged for supply by the change of the 
maximum demand limit of two hours to one hour, the average 
total receipts fell from 5:694. to 6:18d., and the revenue for 
supply from 5:034. to 4:694. per unit. In spite of this 
material decrease, however, the working profit has only 
dropped from 11:5 per cent. on the capital to 11:8 per cent. 

During the year the lamp connections were increased by 
28:4 per cent., and the output by nearly 42 per cent. The 
load also was even more satisfactory in character last year 
than in 1898.9, the load factor having increased from 1355 
per cent. to 18:5 per cent., both high values. 

The system of charge for the public arc lighting was altered 
from Lady Day, 1899. Formerly the charge was 6d. per 
unit with discounts, now the charge is fixed at £28 per 
annum per are lamp, this charge representing the actual cost 
of supplying the current, together with renewals, &c. As the 
result of the new tariff is an actual decrease in the revenue 
from this source notwithstanding the increased number of ато 
lamps, there must have been a eona eh made formerly. 

The capital outlay per kilowatt installed shows a drop from 
£93 to £79, while the plant capacity has increased from 
1,843kw. to 2,056kw. Since last year considerable station 
building extensions have been taking place. Four 500kw. 
alternators, two by Siemens and two by Ferranti, with Belliss 
engines, have been or are in process of being installed. Other 
plant is being installed, including a 60kw. exciter by Cromp- 
ton, with Belliss engine, and six Davey-Paxman boilers (each 
to evaporate 10,0001. water per hour). 

To meet the outlay on these extensions the Vestry have 
applied for the necessary sanction to raise a loan of £97,178. 

Guildford Blectric Supply Co. (Ltd.) | 

By the substantial reduction which the directors of this 
little undertaking made in the tariff, they effected a most 
beneficial change in the rate of progress. | 

Although, naturally, the receipts per unit sold fell consider- 
ably, the output last year increased by no less than 101:5 per 
cent., while the lamp connections advanced during the year 
by over 56 per cent. In addition to this, the very low load- 
factor shows a satisfactory tendency to rise. In 1898 it was 
5:84 per cent., last year it had risen to 7°62 per cent. 

To these changes in the nature and extent of the business 
done is attributable, no doubt, the lower costs which are 
presented by the 1899 accounts. Even taking into account 
these better conditions, the works costs are all well under 
what might fairly have been expected of them. The manage- 
ment and property charges have also been very considerably . 
reduced but still stand at a figure admitting, we are sure, of 
further reduction. That, notwithstanding the reduced receipts, 
the working profit in relation to the expended capital should 
have been increased is an excellent result. 

The net profit was just sufficient to wipe out the preceding 
year's deficit of £223, so that the undertaking now makes 
fresh start unhandicapped. 
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Guildford Electric Supply Co. (Ltd.) 
November, 1896. 
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UNDERGROUND SUBWAYS. 


During the last few weeks the streets of the City of London 
have been in a state of disorder, rendering them in places 
almost impassable. The Post Office and the Charing Cross 
and Strand Electricity Supply Corporation are jointly respon- 
sible for this state of affairs, in their work of laying down cable 
for competing with the existing telephone and electric light 
services in the City. Ав this condition of the thoroughfares of 
our great metropolis will, in all probability, continue for some 
time, although work is going on in the principal thoroughfares 
both night and day, and as it discloses the multitude of pipes 
already laid under the streets for gas and water supply and 
hydraulic power, as well as electric light and telegraphy, the 
question is naturally revived in the minds of the general 
public: Would it not have been better to build a subway in 
which all these cables and pipes could be placed, and 
where they could be repaired, renewed, and extended without 
disturbing the surface of the roadway? As a matter of fact 
short lengths of such subway already exist both in the City 
and in other parts of London. The City Corporation own 
about 24 miles under various streets, and through these 
passages run a large number of pipes and conduits, including 
some belonging to the City of London Electric Lighting Co. 
and the Post Office, besides gas, water and hydraulic 
power mains. The London County Council are also the 
possessors of about an equal length of subway, and the 
Metropolitan and District Railway Companies have on 
some occasions permitted the use of their tunnels to the 
National Telephone Co. These few miles of subway are, how- 
ever, practically unimportant in view of the large number of 
mains of various classes requiring periodical replacement and 
repair and the number of cables still to be laid in the metro- 
polis for the extension of the electric light and the telephone 
services. The Corporation of the City of London, realising 
this rather late in the day, brought in a bill during the last 
parliamentary session, extending their powers with regard 
to the construction of such subways, and asking for powers 
to compel owners of mains to make use of these passages. 
This bill, with certain modifications at the instance of the 
PostmasTeR-GENERAL and others whose interests were affected, 
was duly passed and became law. It attracted little attention in 
Parliament at the time, probably because the clauses in question 


did not constitute the entire bill, although they formed the 
greater part of it. 


The bill was an omnibus bill of the 


usual kind; the important parts relating to Public Service 
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Works and Structures over Streets and Publio Lighting in 


Streets being sandwiched in between a set of clauses providing 
for the construction of a crematorium at Ilford and a clause 
permitting the Corporation to enforce bye-laws for the proper 
maintenance of water-closets, privies, cesspools, &c. Both 
these are excellent objects, and from certain points of view 
may even rank equally with the question of subways for mains, 
but they were calculated to draw attention away from the part 
of the bill most liable to meet with opposition. 

The act is being printed, and the Streets Committee is 
considering what action it shall take with reference to the 
proposed subways, so it will not be amiss at the present 
moment to examine more closely its scope. In the preamble, 
reference is made to the notice given by the PosrMAsTER- 
GENERAL of his intention to break up all the principal 
thoroughfares in the City, as well as to applications 
by the National Telephone Co. for permission to lay 
wires underground, and to the fact that the Charing Cross and 
Strand Company had obtained a provisional order and would 
shortly require to open the streets also ; but of course it was 
then too late to build a subway in time to render unnecessary 
this disturbance to traffic by two or three independent 
corporations. Thefirstimportant provision in that part of the act 
itself which we are considering is that the City Corporation, a3 
a preliminary to commencing the building of any such “ public 
service works," is to deposit with the Board of Trade 
particulars and drawings of the subway it proposes to construct, 
and to send copies to the companies having pipes or wires in 
the streets in question or having the right to lay them there. 
Any of these companies can lodge an objection within 28 days, 
in which case the matter is to be submitted to an arbitrator 
appointed by the Board of Trade. Once such a subway 
is laid under a street, the Corporation will have far-reaching 
powers with respect to it. It will be entitled to compel the 
removal into the subway (at the Corporation’s cost, however) 
of any pipes in the street ; all new mains will have to be laid in 
the subway ; and, moreover, any company desiring to interfere 
with the surface of the street in order to repair or renew a 
pipe other than a service pipe not in the subway must give 
the Corporation seven days’ notice. As this latter provision 
would be a great hardship in the case of faults arising in 
electric light mains or telephone wires, there is a clause 
waiving it in case of emergency. Hitherto the Corporation 
have had certain compulsory powers with respect to the 
existing subways, but although they have been able to compel 
the laying of mains in the subways rather than in the street, 
they have had to give a free wayleave and charge no rent. 
In the new act, however, a clause is inserted entitling the 
Corporation to a rental. The rental to be charged is not 
specifically stated, but it is to be determined with regard to 
the saving to the company which is using the subway instead 
of having to break up the streets. This clause will, one would 
think, be fruitful of disputes. The Corporation will be 
empowered to make bye-laws with respect to the use of the 
subways and the work carried on there, but these bye-laws 
will have to receive the approval of the Board of Trade before 
being enforced. 

We now come to the protecting clauses in the act. A 
16-line paragraph without stops, and commencing with the 
words Provided that, makes the Corporation responsible 
for any damage to a company by the removal of its wires into 
the subway, such as presumably might arise from the supply 
through a main being interrupted. Next, the emergency waiving 
clause already alluded to, and two clauses protecting the Metro- 
politan, Metropolitan District, and Great Eastern Railway Com- 
panies from interference. The City of London and the Charing 


Cross and Strand Electric Supply Companies have also secured 
the insertion of a provision excluding from the com. 
pulsory clauses of the act any of their mains laid in 
streets previous to the completion of the Corporation 
subways in those streets, the same applying to streets, 
notice to lay mains in which has been given previously to 
the construction of the subways. Finally, the Postmaster- 
GENERAL maintains the rights he has had hitherto under the 
Telegraph Acts of 1868 and 1899; he can make use of the 
subways or not as he likes, and if he has a wire in a subway 
he has the right to veto the placing therein subsequently of 
any other pipe or wire which he thinks would be injurious to 
his property there. 

The remainder of this omnibus act is only of interest 
electrically by a clause empowering the Corporation to “ affix 
to the external wall of any building fronting any street within 
the City any brackets wires pipes lamps and apparatus as 
may be necessary or convenient for the public lighting of the 
streets within the City“; providing, however, for compensation 
to any persons sustaining injury by this action. 

It is open to question whether any substantial advantage 
would now be gained by the building of a regular network of 
subways such as the Corporation evidently contemplated when 
they drafted the present act. By the time such subways 
could be built, the two electric supply companies would have 
assured their position in the principal thoroughfares. Con. 
sequently the compulsory powers of the Corporation with 
respect to the subways would be confined to the renewal and 
repair of the gas, water, and hydraulic power mains, or the 
mains of any new company—such as the one proposing to lay 
on real sea-water in London. The electric lighting com- 
panies might find euch subways convenient when they 
lay additional feeders to their existing mains, but they 
would not be compelled to employ them if they did not 
choose to. The same applies to the Post Office, which would 
also have a free hand. It is doubtful, however, whether 
these services would elect to have the gas and water mains 
as such close neighbours. A subway exclusively for electric 
mains would have been a boon if it had been available at the 
present crisis, but it is to be hoped, at any rate, that by the 
time such a subway could be finished the distributing 
networks in the central and most crowded parts of the City 
will be completed, and that nearly every office will have its 
telephone. 


REVIEWS. 


(Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 
New London Boroughs: the Electors’ Guide and Handbook. 
Edited by Ковевт DoNALD. (London: Edward Lloyd, 1900.) 6d. 
Public interest has becn so absorbed with the General 
Election that another important election, which is pending, 
is liable to be almost forgotten. The citizens of the newly- 
formed London boroughs will have to elect their representative 
councillors on November 1. Mr. Donald’s little handbook comes 
very opportunely therefore. It gives a list of the new boroughs 
and of the parishes constituting each of them, and this is embel- 
lished by sketch maps and enlivened with a recital of some 
of the characteristics of the various districts, and useful infor- 
mation as to their areas, rateable values, &c. This section 
of the book would be rendered still more usefal, however, by 
an enumeration of the principal streets bounding the different 
boroughs. The remainder of the book contains the complete 
text of the London Government Act, 1899, with extracts 
from the other acts to which it refers, these extracts being 
necessary to understand fully its scope. We recommend this 
sixpenny volume to the large namber of our readers who live, 
or have interests in, the great metropolis. 
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Preliminary Practical Magnetism and Electricity. By Јонх 
Нвкревзох, D.Sc. (London: Longmans, Green & Co. 1900.) 1s. 

This little book is intended as a laboratory manual for 
beginners in electrical science, and contains a well-arranged 
series of elementary quantitative experiments needing for 
their execution but the simplest apparatus, For each experi- 
ment the necessary theoretical knowledge is briefly and 
lucidly outlined in a short Preliminary,” the apparatus 
distinctly specified, the operations to be performed by the 
student plainly indicated in order, and a table for the regis- 
tration of data and resulis suggested. It is a book that will 
be appreciated by both students and teachers. Appendices, com- 
prising hints on the conducting of the experiments, directions 
for the making of various simple pieces of apparatus, and a 
priced sketch of the complete equipment of a laboratory suit- 
able for the course set forth in the book, add very greatly to 
the value of the little manual from a teacher's point of view. 

We are, however, sorry to note in several of the para- 
graphs preliminary to an experiment rather serious mis- 
statements quite unpardonable even in a very elementary 
text book. For instance, above Experiment No. 12 On the 
Source of Energy in a Voltaic Cell,” it is stated, in connection 
with thetheory of the simple voltaic cell, that the difference 
between the amounts of energy in the zinc and the zine 
sulphate (formed by the working of the cell] represents the 
energy expended [in heat] in the electrical circuit.” Again, 
on page 20 it is stated that “it is only when the resistance of 
the external circuit is very large compared with that of the 
battery that adding cells will increase the current.” 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р’Агве.] 
Retardation of Discharge.— Jaumann was the first to show 


that a spark-gap is not always broken through by an appro- 
priate difference of potential, but that sometimes several 


seconds may elapse before the discharge passes. This 
retardation was studied by Warburg, and more recently by 
R. Swyngedauw. The latter first produces a gradual rise of 
potential by lowering the capacity of a condenser in the 
circuit. Having determined the potential at which the dis- 
charge sets in (the earth’s potential being at one of the 
knobs), he next produces various abrupt potentials lasting 
for a small fraction of a second, and finds the higher poten- 
tial now required for discharge. The difference between the 
two is then a measure of the retardation. The apparatus 
employed is shown in the diagram, where AA“ is a wooden 
lath driven by an electromotor at a known rate, Lis the spark- 
gap, с а hollow metallic cylinder, I a tongue connecting with 
a Holtz machine, a condenser, and an electrometer, l’ another 
connecting to earth, and s a metallic knob serving to alter- 
nately charge and discharge I through the brushes attached 
to B. The author finds that there is no retardation if the 
knobs are kept brightly polished. He also finds that ultra- 


violet light only lowers the discharge potential when it plays 
upon the knobs during the time they are being charged, but 
has no effect after the charging process is completed. 

LR. SwvNoEDAUW, Journ. de Physique, September, 1900.) 


New l'elegraphone.—An improved telegraphone for demon- 
stration purposes is described by E. Ruhmer. The steel band 
on which the records are made is wound on four rollers 
arranged in a rectangle, and the winding is so arranged that 
the band is continuous, and for a reproduction of the record 
it is not necessary to reverse the band and start it again, but 
simply to let it run on. The cores of both the recording 
and reproducing magnets are parallel to the breadth of the 
band, and not perpendicular to its surface. They are 
made to touch it. For the guidance of the wires, four 
brass combs are mounted near the rollers. The whole 
apparatus is driven by а Pg н.р. electromotor, which imparts 
to the band a velocity of Эш. per second. The duration of 
speech is two minutes. That is not much for a phonograph, 
but, of course, it can be increased by increasing the number 
of rollers or the distance between them. Several hearing 
magnets can be arranged, and if it should be necessary to 
repeat a short passage that can be done by mounting a i 
magnet on another part of the wire, and switching it on as 
required. The author mentions a German sentence, giving 
the same words when reversed, which he has successfully 
reversed on this apparatus. It is: Ein Neger mit Gazelle zagt 
im Regen nie. 

(Е. Romer, PAysikal. Zeitschrift, October 6, 1900.) 


Terrestrial Magnetism in France.—Btarting from Toulouse 
Observatory as a centre, E. Mathias has made a detailed 
survey of the distribution of the magnetic elements in the 
South of Franoe, with special reference to the horizontal 
intensity, which shows a more regular gradation than the 
other elements. Instead of plotting the isodymamics on a 
map, he makes the difference in H a function of the latitude 
and longitude, thus 


AH = „(А long.) + y(A lat.), 


and determines the coefficients r and y. The mean of 54 
observations distributed over eight Départements surrounding 
Toulouse yields —1:26 for z and - 7:42 for y, AH being 
expressed in units of the fifth decimal order and for the epoch 
1896, and differences of latitude and longitude being expressed 
in minutes of arc. These values are not of merely local 
interest. By means of the coefficients, which are practically 
the same for the whole of France, and possibly for a larger 
area, the author has re-determined Moureaux's experimental 
values, and found his own values to agree with them within 
the errors of observation. Declination values treated simi- 
larly do not yield simple coefficients, as the declination, and 
the dip too, are affected by considerable irregularities, such 
as the maximum over Corsica. 


[E. Matulas, Comptes Rendus, October 1, 1900.] 


Platinum Thermometry.—An important piece of work has 
been carried out at the Kew Observatory in connection with 
platinum thermometers. C. Chree reports on a series of tests 
of six platinum thermometers by means of a Callendar- 
Griffiths resistance bridge. He enumerates no less than 
18 sources of error which may affect the measurements, 
among them being thermo-electric currents, heating due to 
the battery current, error in the temperature coefficient, 
insufficient immersion, and slowness in acquiring the tem- 
perature to be measured. The effects of insufficient immersion 
are as dangerous in platinum thermometry as they are in 
mercury thermometry, Heat is conducted in from the outer 
air through the leads, or outwards in case of high tempera- 
tures. Unless the total immersion exceeds 10cm., the error 
is likely to exceed 0:01°C. The platinum thermometers 
tested were found to be four or five times slower in acquiring 
thetemperaturesto which they were exposed than mercury ther- 
mometers. An immersion of 8:5 minutes in ice and 2:5 minutes 
in steam suffices to bring the reading within 0°0005 of its 
stationary value. The author suggests a number of farther 
experiments to determine the effect of long exposures to high 


THE ELECTRICIAN, OCTOBER 19, 1900. 


965 


and to low temperatures, the variation of the boiling point o 
sulphur, and the behaviour of new platinum thermometers 
under a variety of conditions. | 

LC. Снвке, Proc. Roy. Soc., No. 435, October 3, 1900.] 


‘High Nesistances.— The usual method of measuring resist- 
ances, viz., that in which a current is sent through them and 
measured by a galvanometer, and in which the whole of the 
joulean waste takes place within the bad conductor itself, and not 
in the surrounding medium, fails when the resistance becomes 
about 10,000 megohms. It is just at that point that the loss of 
charge method begins to be useful. О. N. Rood is making 
an interesting series of experiments with the latter method, 
in which one of the ends of the bad conductor is attached 
to one coating of a charged condenser, and the other to a 
sensitive aluminium-leaf electroscope, which hands on to 
the earth any charge that succeeds in reaching it. The 
current observed has many striking analogies to a current of 
pitch. The latter takes some time to reach the end of its 
path, and if at any time a leak is made in the middle of the 
path, the pitch will flow into the hole from both sides. Such 
а phenomenon can be observed in a glass rod, connected as 
above described, when the electroscope connection is after- 
wards made in the middle of it. Electricity flows slowly from 
both ends into the new channel. In the case of ebonite, the 
electroscope end never attains the potential of the condenser 
end. It often acquires an opposite potential, probably due to 


some kind of induction. 
(0. N, Roop, Am. J. Science, October, 1900.] 


Stmple Relay for Space Telegraphy.—A simplified relay for 
use in Hertzian wave and coherer experiments has been 
devised by W. B. von Czudnochowski. Its general construc- 
tion resembles that of an electric trembling bell. The axes 
of the electromagnets are horizontal, and the trembler ” 
hangs vertically down by their side. Its extreme point is 
provided with a platinum contact attached to a German-silver 
arm. The armature is rather heavy, and is weighted with an 
adjustable brass ball. It is covered with tissue paper next 
the magnet, and to avoid adhesion as far as possible 
the contact piece is so adjusted that it touches. the 
insulated electrode before the armature touches the magnets. 
The armature is suspended by means of a thin German- 
silver spring, and its normal distance from the magnets is 
only Imm. The whole apparatus is very cheap, and quite 
sensitive enough for most wave experiments. Thus the 
waves from a small Hertzian oscillator consisting of two 
straight cylinders 5cm. long and lom. in diameter can be 
detected over a length of 80 metres or 40 metres, and all the 
Hertzian reflection experiments can be made with it. It is 
even found that in the case of vertical propagation three 
ceilings, worked in stone and iron, when interposed in the 
path of the waves, do not sensibly affect the indications of 
the relay. Its sensitiveness can be readily adjusted. 
| [Vox Czupnocuowsk!, PAysikal, Zeitschrift, October 6, 1900.) 


ELECTRICITY SUPPLY FOR SMALL TOWNS. 


BY C. S. VESEY BBOWN, A.M.INST.C.E, 
City Electrical Engineer, Lincoln. 


Two Papers on this subject were read at the Huddersfield 
Convention of the Municipal Electrical Association, one of 
which was contributed by the writer of this article. Further 
prominence has lately been given to the question by the 
publication of the Board of Trade report on provisional orders 
granted in 1900. With the exception of those orders con- 
cerning London, practically the whole of the provisional 
orders obtained were for small provincial towns and districts, 
in some cases with as low a population as 3,500. In the 
Paper mentioned above the writer endeavoured to point 
out the absolute necessity of putting down machinery and 
cables which had stood the test of several years’ experi- 
ence, and above all to avoid anything in the nature of 
experimenting in any shape or form; to employ experts 
who were capable of saying yea or nay as to the qualities of 


the machinery offered ; and that the surest way to success was 
to avoid anything which required a large annual cost in 
maintenance, or, in other words, to buy “ standardised " 
machinery. Unfortunately, the ideas which prevail in 
England on local government do not tend to the erection 
of large power supply stations distributing over an area 
containing these smaller towns, such as would be 
and has been the practise on the Continent and in 
America, and therefore one is forced to the conclusion that 
at any rate for the next 10 or 20 years each small town 
will operate it own generating plant. It is to be hoped that 
the general principles which will actuate each of these towns 
will be the same, and that, at least, the systems of distribution 
will be so assimilated that in the event of the establishment of 
central power supply works, the connection of these distri- 
buiiag systems will not involve complicated and expensive 
means of regulation and transformation. 

Reverting to the Board of Trade report, there are several 
interesting details given which show that this department of 
the Imperial Government is anxious to help forward the 
electrical industry. Inquiry into the finances of several local 
authorities has revealed the fact that the Board are not willing 
to grant statutory powers to local authorities who are unable 
to fulfil their obligations. 

It would be interesting to know whether the Board of Trade 
and Local Government Board have sufficiently investigated 
the position of many other local authorities to see whether, 
before granting statutory powers for electric lighting, if the 
systems for drainage and disposal of sewage are adequate to 

e needs of the town or district; if sufficient has been done 
to properly metal and pave the roads and footpaths under the 
local authorities’ jurisdiction ; if efficient accommodation is 
made for infectious diseases beyond that provided by the poor- 
law authorities; or, again, is the water supply all that it 
should be, and many other points of far more importance to 
the welfare of the people than the question of being in 
possession of a monopoly for the supply of electricity. 


If these matters had been properly investigated before 
provisional orders were granted, it is not unreasonable to 
suppose that the electrical industry would be in a more 
flourishing condition than it is now, and there would not be 
any excuse to offer or odious comparisons to make when 
comparing the electrical industry on the Continent with 
English progress. 

It is perhaps too late now for an alteration in tho law with 
respect to the granting of provisional orders, but the writer 
is firmly of opinion that if each town and district was 
originally made the owner of the right to supply electricity, 
and given, say, five years in which to make up its mind to 
supply under statutory powers, and if nothing was done to 
carry out these obligations to transfer the concession, either 
by auction or some equally convenient means, that there is 
not a town or district in this country which would not be 
operating an electricity works at the present day. 

In the provisional orders granted in 1900 there is evidence 
that the local authorities who have consented to companies 
obtaining powers have in nearly every case made an agree- 
ment as to terms of purchase if it is thought desirable to 
take over the works before the 42 years specified in the 
1888 Act. These terms of purchase vary from seven years, 
with 12 months’ notice, to 14 years, with two years’ notice. 
In some cases the premium on the capital is fixed, and in 
others the price to be paid by the local authority is specified 
as the fair market value of the undertaking as a going 
concern." 

As it is probable that similar bargains will be made in the 
ensuing and following sessions it will not be out of place to 
consider these terms with reference to the consumer, the 
local authority and the electrical industry. In all cases it is 
naturally felt that whatever premium on the capital outlay is 
paid it is somewhat in the nature of a reward for '' pioneering ” 
the undertaking against the competition of the gas works and 
to put the concern into such a state that there need be no foar 
that on the local authority taking over the works there will be 
no call on the local district rate to make up deficiency of 
income to pay interest and redemption of capital. 
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It is generally admitted that the capital cost of an elec- 
tricity works is higher than for a gas works to supply the same 
area; the generating expenses of the two are about equal, 
probably less in the case of electricity where traction is 
supplied from the same plant; the distributing expenses are 
less in the case of electricity, but not sufficiently so to enable 
the electricity to return the same proportion of dividend that 
a gas undertaking is able to do, due no doubt to the residuals 
which are a well-known factor in gas manufacture. Following 
out this reasoning it is not unreasonable to suppose that, price 
Feing equal, the electricity undertaking will return say 6 per 
cent. where the gas undertaking returns 10 per cent. Probably 
18 months will be lost in getting to work, and another 18 months 
in gaining sufficient clientcle to make the undertaking pay. 
The ‘‘fixed premium” investor, therefore, who undertakes to 
rell his works at the end of 8 years from the date of the order for 
the capital outlay plus 15 per cent., will have in five years to 
earn а dividend at the rate of between 9 per cent. and 94 per 
cent. In other words, he will require to charge a relatively 
higher price than if his undertaking was carried on on the 
game lines as the fair market value investor, who hopes 
to obtain the corresponding amount of premium or reward by 
selling at such a price as will bring as many consumers into 
his net as possible, so that he may be able to argue before the 
arbitrator on the value of the undertaking that he has at least 
done his duty to the consumer by sclling him electricity at as 
low a figure as is compatible with an annual return of, say, 
6 per cent. on the capital invested for the time the works have 
been in operation. The local authority’s position between the 
two is clear. If the “ fixed premium” undertaking is bought 
it brings with it higher prices than a works bought on the 
e fair market value price, and no sooner has it acquired the 
works than there is a general outcry to reduce the price and 
bring electricity within the reach of all, or, in other words, 
run the concern for the succeeding two or three years at a 
loss, and make up the deficiency from the rates. 

The electrical industry in either case will be the better off, 
as will be quite understood, but it is hoped that in order to 
pay the relatively higher dividends on the fixed premium“ 
works there will be no inflating of capital due to the system 
of employing ‘‘ middlemen” firms to supply the plant at 
wholesale prices, and allow the investor to charge list prices 
for his works, a difference amounting to as much as 20 per cent. 
in somecases. In this case the electrical industry would suffer 
by the probable decrease in the output of machinery. 

The writer is quite of opinion that local authorities when 
making these bargains with companies willing to fulfil the 
obligations required by the Electric Lighting Acts should not 
fix a premium, but rather pay for the undertaking on the 
basis of the fair market value, or, in other words, payment by 
results, and his reasons for this conclusion are that if the 
company charge such a price for electricity as will not brin 
it within the reach of all, then their reward will be small an 
they have not pioneered the undertaking; on the other 
hand if the price is low enough to satisfy all classes of con- 
sumer, then there is no object in the local authority paying 
any premium so long as the undertaking is run on these lines 
and it is tacitly understood that the company are properly 
and efficiently carrying on their business in an equitable 
manner both for the investor and the consumer. 


An Economy Switch."—A correspondent has sent us an 
interesting circular from a German firm descriptive of an 
‘‘economy switch." This contains a coil of bare wire serving 
ав a rheostat, so that it can be employed as a dimmer in 
an ordinary lamp circuit. The following quotation from the 
circular speaks for itself : — 

I also beg to point out that the original price is saved in current in a 
very short time. А 16 c.p. incandescent lamp uses as a rule 3d. worth of 
current in a night, whereas a 16-candle incandescent lamp used with an 
economy switch requires only 2d. worth. The faving in current, then, for 
oue night is 21d. The economy switch costs 128. (ex my works here), and 
therefore the price is saved in current in 66 nights. You will further save 


during the first year: 560-66 * 24 ca. £2. 15&, and every year after 
560 x 2} S. £3. 75. 6d. per annum. 


Carrying this principle further by employing a lamp of 
sufficient size in the first instance, the consumer might save 
the entire cost of his installation within the year. 


THE LIGHT EMITTED BY THE CONTINUOUS- 
CURRENT ARC.* 


BY MRS. AYRTON. 
(Concluded from page 924.) 


It is hardly likely that rays of all colours should be absorbr 
with equal facility by the arc mist, and, indeed, there are certa. 
indications that this is not so—-that the absorption is distinct] 
selective. 

Dr. Russell and Sir W. Abney have shownt that crater light 
very like sunlight, but has a slight excess of orange and green ra,» 
8 slight deficiency of blue. They measured the light in such 
direction that they were, as far as possible, getting rays from the ert 
only, that is to вау, in a direction iu which as few rays as poss ле 
from the arc itself reached the spectroscope. They were rea. ly, 
therefore, measuring the crater light as seen through a small 

uantity of arc mist, when they found it yellower than sunlight. 
Bat this very light, when it has penetrated through the , ist 
of a long arc, is purple iu colour, as may be deduced from 
the colour of the opalescent globes surrounding arc lamps 
when the arc is long. And this colour has nothing to do with 
the fact that our being accustomed to the yellow light of gas 
and incandescent lamps after dark makes a pure white light 
appear blue, for even in broad daylight the globes surround- 
ing arc lamps in which the arc is long appear bright purple. 
Indeed, I have seen the inside of a screen surrounding a long 
arc, flooded with purple light as if lighted by a stained glass window, 
and retaining this colour even when daylight was let in on it. There 
can, therefore, be no doubt that the light of the crater becomes tin 
with violet or purple as it passes through the arc, and that the tint 
deepens as the arc lengthens. If light became coloured in this way 
by being passed through coloured glass, we should say it was because 
the glass absorbed rays of certain colours and allowed other rays to 
pass. Why, then, should not this explanation apply to the arc 
mist ! 


White 
Negative Light. 


* violet 
Mist Light. 


White 
Crater Light. 


Fis. 6.— Light from Crater, Miet, and White Spot passing through a 
Narrow Slit on to a White Screen. 


What probably happens is this. All the arc, except a thin layer 
quite close to the crater, consists of incandescent in which solid 
carbon particles are continually forming and fi ing. The vapour 
and gases must, of course, absorb a minute—p ћу an inappre- 
ciable— portion of the light that issues from the were 
all, there would probably be no maximum of given 
length of arc ; but the solid carbon particles ii. 111186 have to be 
reckoned with. If the light were simply reflected from each of 
these that it encountered, and suffered only the small amount of 


absorption that would naturally take place, the whole quantity-of 
light absorbed might still be too small to ne biet each ray may 
be reflected from particle to particle, and sc “е mist 


hundreds of times before it finally emerges, , each reflection part 
of the light that the particle is capable of ak orbing is absorbed, and 
а ray that has suffered much internal reflection must emerge in a 
very different state from that in which it le?“ 

Suppose, now, that the carbon particles w- ag 
the orange light and a certain amount of tne zieen, vuc allowed all 
the violet light to pass. "Then, after eacl the 
light would become more and more violet, uL. ..... wnich had 
encountered many particles would be entirely violet. No incan- 
descent gases give a dazzlingly brilliant light, so that when one 
looked at the arc mist alone, screening off the whole direct light 
from both carbons, the part of the crater light that was transmitted 
to the eye from the solid particles would entirely swamp the feeble 


ann ter = 


* Abstract of a Paper read before the International Electricity Congress 
at Paris. 

* Report on the.Action of Light on Water Colours, c. 5,453, 1888 
pp. 25 and 69, 
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‘ight emitted by the gases, and one would only perceive a brilliant 
.olet or purple light. А 
A very simple experiment will suffice to show that the light 
nitted by the arc mist is violet, while that emitted by the crater 
id the white hot spot on the negative carbon is white. If a thin 
:tal plate containing a horizontal elit а (Fig. 6) about ,',in. in 
dth, be held vertically near an arc so that the slit is about equi- 
stant from the ends of the two carbone, and if the light from the 
;с that passes through the slit be received upon a vertical white 
ееп a (Tig. 6) a foot or two away, this light will form three 
:rizontal bands on the screen, the upper and lower ones being white 
A the middle one of a bright violet. The alit is, of course, simply 
. pinhole horizontally elongated, so that the npper white light must 
змеей from the negative carbon, as indicated by the lines in Fig. 6, 
vii lower from the crater, and the middle violet band must be 
lig by the arc mist. 

A still simpler experiment is that of shading the upper carbon, 
and part of the arc with any opaque body, one's hand, for instance. 
The shadow on the screen will then be found to be edged with a 
broau band of reddish violet light, this band being the portion of the 
screen tbat is illuminated by the mist, and the negative carbon alone 
(the red-hot part of this carbon pve the rosy tinge). Below the 
band is the part illuminated by all three sources—crater, mist, and 
white hot spot, and this naturally looks quite white when contrasted 
with the violet band. A diagrammatic illustration of this experiment 
is given in Fig. 7; ab is a metal plate, cd the white screen on 
which the light falls The portion above is entirely in shadow, that 
between c and d is lighted by mist and negative carbon alone, and 
that below d is illuminated by the crater as well as by these. 

We have, then, three facts to reconcile with one another. 

1. The arc mist emits a violet light, while that of the crater and 
white spot is practically white. 


Shadow. 


Violet 
Light. 


White 
Light. 


Fic. 7,—Band of Violet Light bordering the Shadow of a Metal Plate 
which is cutting off the Light from the Crater of an Arc. 


2. The light of the whole arc, including all the sources in it, 
becomes more violet as the arc is lengthened. 

3. The total amount of light received from all sources in the arc 
diminishes when the arc is lengthened beyond a certain point. 

If it were not for the last fact, the first two might be accounted 
for on the supposition that the space between the carbons was filled 
with incandescent vapours and gases which emitted a violet light 
brilliant enough to give the white crater light a strong violet tinge. 
In this case, Ve d as the light from each of the sources in the 
are Ке! „ , increase continuously as the arc is lengthened, 
condition 2. ' 7 ^ '.' would not be accounted for, and consequently 
this explanation Ф664 not suffice. If, however, the violet tinge of 
the long arc is caused by the absorption of rays other than the viet 
rays, then all the facts are accounted for, and it is easy to'see héth 
ver the light of the яте should be more violet as it is lengtheped, 
and why ale quantity of light emitted should gin to 
diminish ы... , Lare was long enough for the increase in fhe 
amount of crater light that can get разі the negative carbon to ‘be 
more than counterbalan¢¢d by the increase in the quantity df that 
light that was absorbed by the mist. 


cn 43. ›‹ А 
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Aber: al reflection would also explain a curious 
anon.... Зе Swinburne in the discussion on avery able 
Paper by Mr. Tratter¥on the light of the arc. Mr. Trotter exhibited the 
curves |” . Abney which showed that crater light 


only differed frbin Stinlight in having a slight excess of orange and 
green rays and a slight deficiency of blue rays. Mr. Swinburne 
pointed out that as crater light and sunlight were so very nearly of 
the same colour, the sun and the crater must also be nearly of the 
same temperature ; but that, as the sun gave above ten times as. 
much light per square millemetre as the crater, the emissivity of the 
sun must be ten times as great as that of the crater, which was 
incredible, This objection is perfectly valid if sunlight and the 


3 of the Institution of Electrical Engineers, 1892, Vol. XXI., 
р. LI 


light emitted by the crater are really so nearly of the same colour. 
But Sir W. Abney was only able to measure the light received from 
the crater after it had passed through a certain quantity of the 
mist, for it is impossible for the crater light to get out without 
passing through soms mist. Suppose, then, that the light emitted 
y the crater were very much yellower than the sun, but that even 
in passing through this small quantity of mist it was robbed of a . 
considerable portion of its orange and green rays; then when it 
reached the photometer its colour would by this means have been 
brought much nearer to that of sunlight than it had been when it 
left the crater ; it would have been rendered bluer in the course of 
transmiesion, and would appear therefore to have been emitted by a 
surface of much higher temperature than the surface of the crater 
actually is. Thus, if the mist does really absorb any considerable 
ortion of the orange and green rays, Mr. Swinburne's objection no 
onger holds, for the crater light is prohably far yellower when it is 
emitted than when it is measured. 


CABLE MANUFACTURE IN THE UNITED STATES.* 
BY WM. MAVEB, JUN. | 


The metal used for the conductors of underground electric cables 
is copper. Practically the only rival of copper for electrical pur- 
oses, outside of iron for overhead telegraph lines, is aluminium. 
his rivalry, however, extends only to overhead wires where the 
matter of diameter of the wire is not very material, the diameter 
of an aluminium wire being 1:27 times greater than that of a copper 
wire of equal conductivity. The weight of an aluminium wire, on 
the other hand, is one-half that of a copper wire of equal conduc- 
tivity. At the present price of aluminium, which is slightly less 
than one-half that of copper, it would, therefore, be economical to 
use aluminium wire for overhead purposes, and this has been done 
recently in several instances. For underground purposes, however, 
it would seem that the greater diameter of the aluminium wire for a 
given conductivity must De it at u disadvantage, as compared 
with copper, on account of the greater amount of insulating material 
and |lead required to cover the aluminium wire. The ircreased 
space that the latter wire would occupy in the underground ducts, 
where space is often quite a serious consideration, is also a 
disadvantage. | 
The process of manufacture of the cable may be taken up at the 
wire factory, where the copper is received in billets, or ingots, 
weighing about 200lb., which are first rolled into rods by rolling 
machines or mills. The ingots while red hot are passed through 
roll after roll, the rolls gradually reducing the wire to а 
desired size. In the first stages the rods are passed back and 
forth by men on each side of the mills, but as the rod increases 
in length and diminishes in diameter, it is passed from one 
set of rolls to another by curved guides. These rolls will break 
down 50 tons of copper per day of 10 hours from the n to a rod 
or wire equal to No. 5 B. & S. gauge (No. 7 B. W. G.). This process, 
however, does not leave the wire as uniformly round as desired ; 
hence the rods are usually subjected to a * drawing " process, which 
consists in drawing the wire, while cold, by means «f suitable 
machinery, through dies of hardened steel It is usually necessary 
to repeat this drawing process several times with dies of gradually 
diminishing diameter, until the desired gauge of wire is finally 
reached. The drawing process hardens the wire and also materially 
increases its strength ; at the same time it renders the wire less 
pliable. 'The strength of the copper wire thus hardened appears to 
rest very largely in a thin shell formed by the drawing process, 
for when the shell is nieked, even if only very slightly, the 
wire breaks readily at that point. Before each drawing the 
wire is covered with flour paste, baked on the wire in an oven., 
This acts as a lubricant while the wire is passing through the die 
When the wire has been drawn to the desired size, it is annealed to 
the required degree of softness and pliability by heating, the extent 
of the apnealing defending upon the use for which the wire is 
designed. : For the conductors used for overhead telegraph and 
telephone purpose it is not annealed after the final drawing, or but 
very slightly, antl this wire is termed '*hard-drawn." But for 
larger wires, such as No. ОО or No. 0000 D. & S. gauge (0 364in. and 
0:460 in. diameter, respectively), the wire is always “ soft-drawu." 
The. wire used in cables is always soft-drawn, regardless of the size, 


to insure flexibility. 


The wire being thus reduced to the desired diameter, the treatment 
which it will next undergo will depend on the nature of the insu- 
lating material with which it is to be covered. If a rubber compound 
is to be used, the wire will be tinned, it being supposed that this is 
а protection against any possible deleterious effects of the sulphur 
used in vulcanising the rubber. The tinning is effected by passing 


* Abstract of an article on “ Electric Cables for High-Tension Service, 
How they are Made and Tested in the United States,” in Cassier's 
Magazine. 
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the wire through a vat of molten tin. When the insulating material 
is fibre or paper, the wire is not tinned. 

The wire is now practically ready for use in the cable. There is, 
however, another matter to be considered first, that is, whether the 
conductor of the cable is to be “solid” or stranded. When the 
diameter of the conductor does not exceed 0:257in. diameter (No. 
2 B. & S. gauge), the conductor is usually solid ; that is, it consists 
of one wire. Above this size the conductor is stranded, chiefly to 
obtain greater flexibility of the cable. 

The work of stranding the wire is usually done in one process. 
The wires of the strand are wound on reels, which are placed on 
suitable spindles, on frames around the stranding machine, the reels 
for each layer of wires being in the same circle. The circle of reels 
for each layer is, of course, placed a suitable distance behind or 
before its neighbouring circle, tbe reels for the larger layers being, 
naturally, behind those of the smaller. The centre wire of the 
strand s from its reel, which is stationary in one place, and is 
held taut by a take-up drum or reel. The wires of the first layer are 
wound around this wire, and the wires of the second layer are wound 
snugly around the first layer, and so on, the reels of contiguous 
layers of wire being caused to revolve with their respective frames, 
in opposite directions, which gives the respective layers of the strand 
a right and left-hand lay. Machines for such work may be designed 
to carry 130 reels of wire, weighing 1,0001}, each. 

As previously remarked, the insulating material of high-tension 
cables is now either a rubber compound or paper saturated with a 
resinous oil. Gutta-percha, which has been used so extensively—in 
fact, it may be said, exclusively up to this time—as the insulating 
material for long submarine cables, is not used at all for high or low 
tension cables in cities, its low melting point, about 120*F., being 
fatal to its employment for such purposes, inasmuch as this tempera- 
ture is frequently encountered incity streets, Indeed, a temporary 
overload of a conductor might raise the temperature to this point, in 
which event the conductor would settle to the lead armour or 
sheathing of the cable, thereby, of course, ending its usefulness. 

The pure rubber used in the rubber compounds employed as an 
insulating material is brought to the factory in balls, which weigh 
from 5lb. to 601), While this is termed “ pure rubber,” it is quite 
impure in a strict sense, and during the purifying process it under- 
goes a shrinkage of about 20 per cent. The first step in its preparation 
consists in soaking for about 12 hours in water at a teniperature of 
about 200°F. or 212°F. After undergoing this boiling process the 
ball is passed through corrugated rolls or mills, by which the rubber 
is pressed into a thin rough sheet about the size of a sheep’s hide. 
As the rubber is thus passed and repassed through this mill streams of 


Fic. 1.— Diagram Illustrating the Operation of an Insulating Machine. 


water are caused to fall upon it, washing away the impurities which | 


the roller exposes. After the sheets have been thoroughly washed 
they are taken to a drying room, where they are usually kept for 
two, three, or more weeks. 'lhe sheets are then taken to the 
* break-down” mille, where they are passed repeatedly through rollers 
which аге kept at a temperature of about 200°F. This reduces the 
sheet to a homogeneous, plastic mass of pure rubber. The rubber 
is then folded into thick sheets and into the mixing room. 
Here, as the pure rubber is passed time after time between the rolls, 

the attendants add the ingredients, which make the completed 
compound, in such proportions аз may be deemed advisable for any 
particular case, the proportion of such added ingredients, or adulter- 
ants, and pure rubber varying with every manufacturer, 

The ingredients LO тушы) a well.known rubber compound are as 
follows: 151b. Para rubber, 4:510. litharge, Glb. whiting, 4:51b. blue 
lead, 70z. sulphur. The amount of pure 1ubber used in the better 
classes of cable varies from 35 per cent. to 50 per cent. The various 
ingredients are added gradually to the rubber during the process of 
mixing, which requires for its proper operation a high grade of 
thop skill The mills are kept at a temperature of about 200°F. 
during the process. In the mixing room of one large manufacturing 
company 6,00011,. of the insulating compound are prepared in a day 
of 10 hours. 

When thoroughly mixed, the rubber compound is ready for placing 
over the wire. This is done in two general ways, first, by the use of 
insulating machines somewhat similar to the machines used in 
making rubber tubing. In the second method the compound із 

. formed into a strip which is placed over the conductor. In the 
latter process the wire is rolled off a drum or reel, and passes through 
а guide to and between a pair of grooved wheels, where the rubber 
strip is lapped closely around the wire, the pressure causing the 

- edges of the strips to adhere, and at the same time the surplus rubber 


is removed by suitable cutting edges on the grooved wheels. This 
produces a seam in the insulation. 

The principle of the insulating machines used in the first-named 
method is shown in Fig. 1. Here the prepared compound is fed by 
an attendant into an opening in the machine ; a worm draws the 
compound towards the die through which the wire is passing, and 
the wire is covered with the compound to the thickness desired, this 
being regulated by the excess of diameter of the die over the diameter 
of the wire. The compound is maintained in the desired plastic 
condition while in the machine by suitably arranged water jackets, 
the temperature of which is governed by valves which admit steam 
or cold water. The rate at which the wire may be covered in this 
way depends largely on the size of the wire and the thickness of the 
covering, which is termed the “wall.” This method produces 
what is termed a *teamless" insulation. The wire, while being 
drawn through the die, is held by guides directly in the centre 
of the die to ensure an equal distribution or centering of the com- 
pound over the surface of the wire. The conductor, after issuing, 
covered, from the insulating machine, is drawn along a table throug 
powdered talc, a distance of 40ft. ог 50ft., to a drum, upon which it 
is carefully coiled. The wire thus covered may then be taped prior 
to vulcanising, or it may be vulcanised without taping, but in the 
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Fia. 2, — Elevation of a Lead Press. 


largest sizes of cables it is customary to first tape the insulated wire. 


The tapi S paratus consists of a revolving disc on the face of 
which a reel holding the tape is suitably supported. The insulated 


wire or cable passes through a sleeve in the centre of the disc, and 
as it does, the reel, in the act of revolving with the disc, wraps the 
tape spirally around the cable. The latter passes from the iron take- 
up drum, to a reel, and is then ready for vulcanising. The process 
of vulcanising the compound consists in p!acing the wire and reel in 
ап oven, where it is subjected to a steam or dry heat at a temperature 
of 2509F. to 300?F. Steam heat is preferred by many manufacturers 
as giving the best resulte Much care is required in the process, and 
the most favourable temperature and the length of time required to 
bring the compound to the desired degree of hardness and tenacity 
are matters of experiment, "They vary with different compounds. 
At this point the manufacture of paper-covered cables may be 
considered. This consists essentially of winding strips of manila 
paper in reveraed layers to any desired thickness over the conductor. 
When the conductor is covered it is wound on a suitable reel whicb, 
with the conductor, is placed in a *' bake" oven, where it is subjected 
for hours to a temperature sufficiently high to drive all the atmo- 
spheric moisture out of the paper. The oven in which this baking 
is done is tightly sealed, except at a vent at the top. An attendant, 
by holding his hand above this orifice, is able to tell when the drying 
has proceeded sufliciently far by the nature of the air which passes 
out. After proper drying, the reel and conductor are immersed in 
a vat of boiling resin oil, often termed London oil, and as the baking 
process has rendered the paper exceedingly hygroscopic, it absorbs 
the oil n avidity. - Ё T T 
Formerly the paper was over the wire as tightly as poesible, 
but this plan has y abatidoned for several с. one of them 
being that it imparted too great rigidity to the completed cable, with 
the result that the cable could not be bent without breaking the 
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insulation. Further, it retarded the heat in the bake oven from 
reaching into the inner layers of the paper to such an extent that 
the outer layers were injured by too long exposure to the heat of the 
oven. „when the paper was put on under strong pressure, the 
compound could not КАШУ penetrate to the inner coile, and as the 
ability of such cables to resist high electrical pressure is largely due 
to the presence of the oil, the importance of this latter point is 
obvious By placing the paper layers more loosely over the con- 
ductor the layere slip easily over one another when the cable is bent, 
and the heat and the oil more readily penetrate to the inner layers, 
thereby improving the insulation resistance and increasing the 
pressure-resisting quality of the covering. 

The conductors thus insulated are now ready for bunching into 
cable form. For the high- tension cables here particularly referred 
to three insulated conductors are usually employed. These are laid 
up in a strand, or spirally, and are taped, the interstices being filled 
in with jute, after which the conductors are ready for lead-coveripg. 
In other instances the conductors are bunched, and a “ jacket” of 
paper strips or rubber coinpound, as the case may be, is put around 
the conductors thus bunched. This latter method is sometimes 
termed * split " insulation, because of the fact that the insulation is 
divided between the jacket and the insulation over each conductor. 


All cables intended for use in underground conduits in cities are 
now lead-covered to protect the insulating material from destruction 
by the acids, alkalies, &c., found in such conduits. In the case of 
paper or fibre cables it is absolutely necessary that they be covered 
with lead to protect them from moisture in the underground con- 
duits. Rubber cables are, of course, moisture-proof, and if nothing 
but water were to be encountered in the conduits they would not 
require to be lead-covered. Rubber immersed in salt or fresh water 
appears to be imperishable, barring mechanical injury. 

The lead-covering of the cable 1s an interesting process. Fig. 2 
shows the appearance of a vertical type of lead-covering machine, in 
which the lead is put on hot. The framework and the other parts 
of this machine are of massive construction to withstand the heavy 
pressure which is applied in putting on the lead casing. The pillars 
of the frame are of solid iron, about 10ір, in diameter. Тһе work- 
ing parts of the machine are a solid iron ram, about 15in. in diameter, 
operated by hydraulic pressure. The ram passes down several feet 
into a vault in the ground, the hydraulic pressure being applied at 
the lower end. In the dia on this page D is the die block, Ca 
hollow cylinder into which molten lead is poured ; L is the lead 
ram, or plunger, of solid iron, Sin. in diameter, rigidly bolted to the 
framework. Its lower end fits snugly into the receptacle in the 
cylinder C, as indicated by the dotted lines. As the die block must 
be changed to suit the size of cable to be lead-covered, the frame 
WWW is provided to permit of its easy removal. There is a curved 
к in the die block, which reaches to the guide through which 
the cable is seen to pass. The die block rests on the top of the lower 
ram, and the cylinder C rests on D, in which respective positions 
ey are held by bolts. 

n Preparing the lead and machine for the operation of lead- 
covering the insulation, the operation is practically as follows : The 
hydraulic ram is dropped down, and carries the die block and 
‘cylinder with it, withdrawing the cylinder from the lead plunger L, 
which is stationary. The cylinder is then filled with molten lead, 
which is termed a “charge.” As it is not desirable to place the lead 
in a melted state over the insulation, the charge is allowed to chill 
somewhat before the operation of covering is begun. The time for 
this varies with the size of the cable, and may be from 3 minutes to 
4 minutes. To prevent undue chilling of the lead, gas jets are placed 
around the cylinder. At the proper time hydraulic pressure is slowly 
applied to the rain. The pressure exerted on the end of this ram, 
which, in some cases, amounts to 500 tons, causes the cylinder to rise 
up against the plunger, with the result that the lead is pressed down 
into the die, forming a tube or casing around the insulated conductor. 
At the same time, by suitable take-up reels, the cable is drawn 
through the die block. In other types of lead-covering machines the 
hydraulic pressure is applied from the top. 

The lead is frequently alloyed with a small percentage of tin 
about 2 per cent. This was done originally to protect the lead 
from the attack of acids, &c., but its utility in this respect is ques- 
tionable. The tin, however, adds a certain amount of rigidity to the 
cable, which is useful in facilitating the operation of drawing it into 
the underground ducts. The tin, at the eame time, adds a difficulty 
to the process of lead-covering the cable, the small percentage above 
mentioned almost doubling the pressure that would be required to 
put on the lead pure. The rate at which the cable may be lead- 
covered depends largely on the size of the cable, ranging from a few 
feet per minute in the case of large cables to several hundred feet 
per minute for the smaller cables. 

The cable is now practically ready for drawing into the under- 
ground ducts. Some of the manufacturers of bigh-tension cables, 
however, first subject them to a severe breaking-down, or puncturetest, 
by applying an electrical pressure from one and a-half to three or four 
times the pressure towhich the cable will be subjected in actual service. 
The pressure test varies with the length of time the test is to be 


applied. Thue, a cable designed to withstand a working pressure оу 
500 volts may be subjected to a pressure of 2,500 volts for one hour, 
or to 4,000 volts fora few moments, If intended to withstand a 
working pressure of 10,000 volts, it may be subjected to 15,000 volts 
for one hour or to an instantaneous pressure of 30,000 volts. The 
high pressures for these tests are developed by means of an alter- 
nating- current e and step-up transformers. When the 
apparatus is ready, the wires leading from it are connected to the 
conductor, and to the lead cover of the cable, respeotively. In 
the case of rubber cables, these tests are sometimes applied before 
the lead cover is put on, the cable being immersed in a tank of water. 
The ends of the cable are, of course, kept out of the water. In this 
latter case the wires run from the testing machine to the conductor 
of the cable and to the water in which the cable is immersed. If 
the cable is defective at any point, or if the pressure is too great for 
the inherent puncture-resisting quality of the insulating material, 
the current will“ jump“ and puncture the cable. 

At such high pressures it is obviously essential that much care 
should be exercised in making these tests. The lead is removed, in 
the case of rubber cables, for a distance of several inches from the 
ends of the cable, as, otherwise, when a pressure of 20,000 volts or 
25,000 volts is reached, the electricity will creep along the surface of 
the insulation (as it may be seen to do also on a sheet of thick glass 
subjected to high pressures) thereby reducing the tension of the 
current. 

The maximum electromotive force used in the city of New York 
on underground cables is about 6,600 volta. This is employed by 
the electric traction and electric lighting companies The longest 
circuit on which this pressure is used measures about 10 miles, while 
many other circuits range from 1 mile to 5 miles and 6 miles in length. 
The maximum electrical energy transmitted over these circuits from 
the power-houses to the various sub-stations or points of distribution 
ranges from 1,300 H.P. to 2,700 нр. Both rubber and paper cables 
are employed for this service. The dimensions of one of these 
cables may be given ; for instance, a thtee-conductor cable, rubber, 
now operating at 6,600 volts. Each conductor is made up of 37 
copper wires, ріүіор a total cross-section of 250,000 circular mile, 
equal to 0 5in. diameter. The thickness of the rubber insulating 
wall around each conductor is in. high. This is a rubber- 
jacketed, or “split” insulation cable. The jacket is also jin. 
thick. This ensures j9in. of rubber compound between con- 
ductors, and between any conductor and the ground. Each con- 
ductor, and also the jacket, is covered with a tape, put on spirally 
outside of the rubber. The lead-covering of this cable is Jin. thick. 
The outside diameter of the cable is 256in. The interstices between 
the conductors are filled in with jute. 

The highest working pressure for underground cables thus far pro- 

d is that soon to be operated by a Western company in the United 
tates. This company has an electric plant, driven by water-power, 
from which the current is to be transmitted at a pressure of 
25,000 volts, on overhead wires, a distance of about 20 miles to the 
city limits. From this point to the point of distribution in the city 
the power is to be transmitted through underground cables, at the 
same pressure, a distance of 3 miles. This cable consists of three 
conductors, each of No. 2 B. & S. gauge. The thickness of insulation 
around each conductor is . in., and the thickness of the jacket is 3 in. 
Tbe cable is lead covered. | 

Inasmuch as some authorities consider that 40,000 volts represent 
the maximum electrical pressure tbat can be advantageously 
employed on overhead lines for the transmission of electrical energy 
on a large scale, it is thought that the safe maximum pressure tor 
underground cables has, perhaps, been reached, if not exceeded, in the 
installation referred to, owing to the difficulties to be encountered in 
maintaining the insulation at such high pressures. The operation of 
this circuit will be watched with much interest, and doubtless by its 
success or failure the peur of subsequent installations of a like 
nature will be measurably gauged. 


A DETERMINATION OF THE MECHANICAL 
EQUIVALENT OF HEAT. 


BY DR. HOWARD TURNER BARNES.* 


The method employed is that proposed three years ago by Prof. 
Callendar and the author at the British Association meeting at 
Toronto. In essence it consists in warming by a steady, measured 
supply of electrical energy, the volume of water passing at a constant 
determinate rate through a short small-bore glass tube containing the 
current-conveying wire. The small-bore tube connects two larger 


* Abstract of a Paper, “On the Capacity for Heat of Water between 
the Freezing and Boiling Points, together with a Determination of the 
Mechanical Equivalent of Heat in Terms of the International Electrical 
Unite," read before the Royal Society, being au account of experiments by 
the continuous-flow method of calorimetry. performed in the Macdonald 
Physical Laboratory of McGill University, Montreal. 
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tubes in which are fixed the two members of a peir of differential 
platinum thermometers, These thermometers are used, when every- 
thing has become steady, to measure the difference between the 
temperatures of the water entering and leaving the middle small tube. 

A gloss vacuum jacket, itself surrounded by a copper jacket con- 
taining water at the inflow temperature, embraces this middle tube ; 
and thus the heat loet by radiation from the water as it is warmed 
in and flows from the tube is reduced to a small yet measureable 
amount. Errors in the final resulta arising from this loss of heat by 


radiation, from the loss of heat by conduction, from the tendency of 


the water to follow unvarying stream-lines, and from the thermal 
capacity of the apparatue, with others of smaller import, were all 
estimated and allowed for. The most important of the measure- 
ments involved are the electrical ; and the accuracy of these depends 
ultimately upon the accuracy of an international standard resistance 
and upon that of the voltage assigned to a Clark cell The Clark 
cells employed in the present series of experiments gave values 
agreeing with all the best results obtained in setting up this electro- 
chemical combination. 

The results of the experiments, which extended over a year, are 
given in 55 tables. From these the author constructs another table 
of the values of the specific heat of water at temperatures between 
0°C. and 100°C. differing by 5°C. In terms of a thermal unit at 
16°C. the specific heat at 5°C. is 1:00530, at 40°C. is 0-909735, and at 
95'C.is1:00370. It is a minimum at 37:5?C. In terms of the thermal 
unit at 16°C. the mechanical equivalent is 4:18876 joules—about 0:132 
per cent. higher than that obtained by Reynolds and Moorby in their 
direct mechanical method. This discrepancy is due, the author con- 
cludes, to the fact that the E. M. F. of his standard Clark cell should be 
taken as 1:43335 int. volte, and not as 14 3420 volta, as used in his 
calculations. With this new value for the E. M. F. of the Clark cell, the 
author's results come into moet excellent accord with those obtained by 
Prof. Rowland. The author, however, ascribes the slight differences 
still existing between his results and the results obtained by the 
electrical methods of Griffiths and of Schuster and Gannon to the 
radical difference in the methods of calorimetry. 


— 


Atmospheric Electricity and Dew-ponds.— Writing to Nature 


Mr. Arthur Marshall, of the Chemical Department of 


Woolwich Arsenal, describes as follows some interesting 
experiments designed to throw light on this subject :— 


On the chalk hills in the south-east of England there are a number of 
One of these was described by Gilbert White 
("^ Natural History of Selborne,” Letter 29). There is a pond of consider. 
able size at one of the highest points of the main ridge of the South Downs 
close to Chanctonbury Ring. From its position it is obvious that this 
pond can only be fed by water precipitated into it directly from the air. 


ponds known as dew-ponds. 


Yet it always contains a considerable volume of water. At the end of the 
dry weather last year, when moet, of the ponds in the valleys were empty, 


this dew-pond still contained several thousand gallons. How does this 
pond obtain the enormous quantities of water necessary to compensate for 


the rapid evaporation in such an exposed position, and also to supply 
large flocks of sheep ! 

It appeared to me that there was but one possible explanation : A 
difference of electrical potential must cause an attraction between the 
particles of moisture and the summit of the hill upon which the pond is 
situated. It is, of course, well known that drops of rain, &c., usually have 
an electrical charge, but it was necessary to ascertain whether this was 
capable of producing such a great effect. In order to test this point I took 
two porcelain basins of equal siza and suspended them by means of silk 
threada from stakes driven into the ground at a high грен of the ridge of 
the South Downs. In each of these basins was fixed an upright piece 
of sheet copper. 'l'he two pieces of apparatus were placed in exactly similar 
positions and were in every respect identical, except that in the one case 
the copper screen was connected to earth by means of a wire, whereas in 
the other case it was insulaced by the silk threads. 

The apparatus was left thus during the night of April 1, 1899. There 
was a thick mist on the hills, so much so that I was unable to select the 
most favourable position for the apparatum Iu the morning the amount 
of water in the two basins was measured. In the basin with the insulated 
ecreen there were 15:5cc. of water; in that with the screen connected to 
earth there were 18'0cc. This clearly confirmed my theory, for the insu- 
lated apparatus would tend to acquire an electrica! charge from the 
particles of moisture. Consequently the attraction would be leis than 
in the case of the apparatus which was not insulated. The insulation 
must have been very imperfect, for the silk became saturated with moisture 
as soon as the apparatus was erected. The position chosen also, was not 
во favourable as it might have been. Nevertheless, there was a difference 
of 16 per cent. in the quantities of moisture collected. 


| 
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engine has so lon 
water turbine an 
and there are those who assert that early in the twentieth century 
we may expect to find the steam engine ousted from its place as the 
most economical prime mover by one or other of these later forms 
of power generator. 
development of hydraulic power has been taking place on the Con- 
tinent of Europe and in America The large 

the Haute-Savoie in France, at Rheinfelden in Germany, and at 
Niagara in America, have агат become of considerable industrial 
importance, The success which 

tions of turbines and dynamos, o 
the exploitation of numberless schemes of a similar character. The 
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POWER GENERATION: COMPARATIVE COST BY 
THE STEAM ENGINE, WATER TURBINE, AND 
GAS ENGINE.* 

BY J. B. С. KERSHAW, F. I. c. 
There is no question of greater importance at the present moment 


to those engaged in the management of our manufacturing industries 


than that of power generation. Tke supremacy which the steam 
enjoyed is now assailed from two sides. The 
the gas engine have become dangerous rivals ; 


During the past 10 years a most remarkable 


power installations in 


as attended these earlier installa- 
ted by water-power, has led to 


erated from 
water forms no inconsiderable portion of the total power 

utilised in manufacturing industries; and two years ago it was 
estimated by the writer to be between 236,000 н.р. and 350,000 H. p. 
On the other hand, gas engineers have been busily engaged in 
working out the problems presented by large gas engines, and b 
the üiibsstion of the waste gases of blast furnaces, Trials whic 
have been made during recent yeara, show that both of these 
probleme are capable of successful solution. Gas engines up to 
650 n.r. have been built and have worked smoothly and economi- 
cally ; while at Seraing, in Belgium, and at other places, the blast 
furnace gases have been utilised for driving the engines which 
supply the blast. | 

he question, therefore, which the engineer now has to settle, 
when deciding upom the site and locality for a new factory, or 
when deciding upon the system of power generation to adopt for 
extensions of the old, is no longer so simple as when only one 
method of power generation in large units was open to him. It 
is no doubt true that the choice between the three кш 
sources of power is one, which in many cases will be sett] quer 
by local considerations ; and the proximity of a large wate or 
of an extensive coal field, to the factory will be held to point to the 
turbine, or to the steam engine, as the most economical power 

erator* In a great number of cases, however, especially when 
the decision of the engineer covera the choice of a site for the 
factory, the problem is capable of no such easy solution ; and the 
most economical source of power can only be determined after au 
exhaustive study of comparative costs data, There has been an 
immense mass of information bearing on this subject, published in 
recent years, but no attempts bave been made to co-ordinate these 
facts and data ; and comparison between them in their existing form 
is unproductive of any useful results. 

The aim of the writer in the present Paper has, therefore, been to 
collect and arrange in comparable form some of the more important 
figures bearing on the coet of power generation. Full references 
are given to all the original articles from which these figures 
are drawn, and it is hoped that this summary of a large mass of 
scattered information may be of considerable service to all interested 
in the question. 

I.—STEAM POWER. 

1. Estimate by Dr. Emery of cost of clectrical horse- power-hour 
with coal at 124 6d. per ton, and interest charges at 5 per cent. Cost 
varies between 0:347d. and 1°22d., being lowest with 500 н.р, triple- 
expansion engines. "This estimate is for United States of America 
conditions of labour.— (Street Railway Review, 1897, p. 391.) | 

2. Inquiry by Sheldon into actual costs of power in New Englan 
mills. The minimum and maximum costs found by the investigator 
were: 

(a) For 365 x 24 hours per annum, $15.69 to $261.00. 

(b) For 307 x 10 hours per annum, $11.64% to $14.85. ' 
—(Abstract from “ Engineering Record," Electrical Review (London), 
Vol. XLI., p. 314.) 

3. Similar inquiry by H. A. Foster. The costs at the 22 plants 
which were examined varied between the following limits :— 
For 308x10 hours per annum, $1529 to $200.53 (Electrical 
Review (London), Vol. XLI., p. 421). 


— 9 


* Paper read before Section G of the British Association at Bradford. 

t See Lightning, January 20, 1898. Also estimate of 200,000 н.р. for 
United States of America, by Washington, in Paper read before Franklin 
Institute, July, 1899. 

t The question of freight charges, and of proximity to markets for tbe 
manufactured goods, also requires attention before a decision 1з taken, but 
this question ie outside the «cope of the present Paper. 

8 (Fuel 7s. Ad. per ton. Engine, 1,100 K. p.); 
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4. Estimate by Raworth of cost, using superheated steam with 
best types of modern engines aud boilers. Schmidt or Universal 
спеве using llb. coal (8lb. eteam) per indicated horse-power-hour 
and coal at 7s. per ton, taken as basis of calculation. Cost per 
indicated horse-power-year (365 x 24 hours) = £3. 14s. or 01014. per 
indicated horse-power-hour.—(Presidential Address, Northern Society 
Electrical Engineers, 1898.). 

5. Paper by Dr. Bowman on "Power Generation.” States that 
with a 500 H.P. compound condensing engine, the actual cost in a 
South Lancashire chemical works was £4. 3s. 3d. per indicated 
horae-power-year (2,825 hours) — (Jour. Soc. Chem. Industry, 
December, 1897.) 


case опу 00724. per indicated ое pow огоо аре dis 557 
; ch, 1898. 


8. Estimate 


Prof. Kennedy of cost of electrical energy from 
steam power in 


otland, with coal at 33. 6d. per ton. The average 


cost is given as £9 per electrical horse-power-year.—(Jour. Soc. hem. — 


Industry, р 314.) 

9. Paper by Webber upon comparative coste of water and steam- 

wer. Gives detailed estimate of cost of latter with 1,000 H.P. plant. 

ith coal at $3.85 per ton, cost equals $17.84 per indicated horse- 
power-year. 

The best actual results known to author were with an engine 
running with an average load of 1,950 H.P., and coal at $2.26 per 
ton (d/d.) Cost worked out to $11.55 per indicated horse-power 
per annum. These estimates are for a year of 3,070 working hours. 
—(Engincering Magazine, Vol. XV. , p. 922.7) 

10. The actual cost of steam power in Switzerland, in the eantonal 
district of Zurich, lies between 224fr. and 635fr. per indicated horse- 
F (New York), from Le Genie Civil, March 15, 
1899.) . 

ll. The actual cost of power for the electric street railway in 
Montreal is stated by Cunningham to be slightly under 0254. per 
kilowatt-hour.—( Engineering, j une 16, 1899 ) Б * 

12. Estimate by Kershaw of cost of the electrical horae-power- 
hour, using best ty pes of engines and dynamos, and coal at 7s. per ton. 
Cost worked out to 0°141d.—{The Electrician, December 25, 1896) 

13. In his evidence before the House of Commons Committee on 
the Power Bills, Mr. Harris, of Bramwell and Harris, stated that at 
Liverpool the cost of power for the overhead railway had varied 
between 0:53d. and 0:21d. per unit. (Lightning, July 5, 1900.) 

14. Mr. р Dawson, in Engineering, has tabulated а large 
number of costs data for generating stations in Europe and America. 
The lowest costs for generating the kilowatt-hour for tramway work 
is given in Table I. as 0:1975d.—( Engineering, June 1, 1900.) 


Table I.—Actual Costs of Steam Power per Indicated Horse-Power- 
Year of 8,760 Hours. 


Country Cost. Remarks. X 

America ............ £3 12 10 | Compiled from lowest items in any | 14 
stations 

United Kingdom... | 5 14 0 | Engines 375 H.P., coal 4s. 10e. per | 6 
ton, weaving mill 

United Kingdom... ; 4 14 10 | Average of 10 factories generating | 6 

| in large units 

Canada (Montreal). 5 1 9 | Generating station of electric | 11 
street railroad 

America ............ | 6 2 6, Engines 1,100 H. r., coal 78. 44. per | 2 
ton, cotton mill 

America ............ 6 6 5 Engine 1,950 H.P., coal 93. 5d. per | 9 
ton 

United Kingdom 6 6 3 | Generating station of overhead | 13 

(Liverpool) railway 

America ............ 7 19 0. Cotton mill 2 nnn 3 

Switzerland ......... | 9 0 0 Lowest cost of steam power 10 

United Kingdom | 12 17 2 | Actual cost in chemical works...... 5 

(S. Lancashire) | 
United Kingdom | 26 5 1 | Cost at switchboard in cable| 7 


(Woolwich) works 


| 


In order that these estimates and actual costs may be compared, the 
lowest costs noted by each authority have been converted into costs 
n indicated horse-power-year of. 8,760 houra, and gathered into 

ables I. and II. The relationship between the cost of the indicated 
horse-power-year and of the electrical horse-power-year has been 
-taken as 75:100, an energy efficiency of 85 per cent. being assumed 
m the combined machinery ; the management, interest, and deprecia- 
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tion charges on the increased capital expenditure for dynamos making 
upthe balance. The ratio of interest and depreciation charges to 
ranning charges has been taken as 40 to 100, in the two cases where 
these are known to have been omitted from the estimates of cost. 
Where the da‘a have permitted it, allowance has been made for the 
fact that interest charges remain stationary, whether a 10-hour or 
24-hour day is worked. The most remarkable fact about these costs, 
when studied in this way, is their wide variation. That the cost of 
steam-power should be high in Switzerland where no coalfields exist, 
is not surprising ; but one would hardly expect to find the cost in 
Switzerland exceeded by that found in certain South Lancashire and 
Metropolitan works. 

The details of two of the lowest costs, namely, Dawson’s for the 
lowest practicable cost of generation in the United States of America, 
and Raworth’s estimate for a South Lancashire central power station, 
using superheated steam, are given below, since it is of interest to 
have these two sets of figures brought prominently forward. The 
wide gap that separates these from the greater number of figures in 
Table L, is the measure of the improvement possible in power 
generation by steam. 


Table II.— Estimated Costs of Steam Power per Indicated Horse- 
Power-Year of 8,760 Hours. | 


! 


Authority. | | Cost. | Remarks, 9 05 

Raworth ............ £3 14 0. Superheated steam. Coal 7s. per | 4 
|! ton 

Kershaw ............ 3 18 O | Coal 7s. per ton... 12 

Kennedy ...... ees 615 0 | Coal 3a. 64. per ton . 8 

Webber 8 17 4 Coal 168. per ton isl ern 9 

Emerrꝛ .. . . 9 9 11 Coal 12s, 6d. per ton. . 1 


f 


The reference numbers in these and the following tables refer to 
the details given in Sections І, II., and НІ. of this Paper. 

Dawson's estimate for the lowest practicable costs of generation, 
obtained by compiling a return which includes the lowest cost of 
each item attained in any generating plant in the United States of 
America :— 


Per B.T.U. Per kw.-year of 


8,760 hours. 
Foel xo namna 0'090d. ............... £5 5 8 
Wages and salaries ...... 0 lll... 1 1 10 
Oil, waste, stores 0005ededd 0 5 8 
Maintenancſgee 0002 6d“e 0 1 10 
Total ......... sc.. £413 0 

(Electrical Review, July 6, 1900). 


Raworth’s estimate of cost of steam power, by use of highly super- 
heated steam in combination with suitable steam engine. (Universal 
or Schmidt.) Basts.—50,000 н.р. plant. Coal at 7s. per ton. 8,760 
hours per annum. 


Coal, 4 tons at 78............ F £1 8 0 
Margin for bad coal and starting boilers, 
25 per conb. 8e e ee 7 0 
Labour and management 010 0 
Repairs and stores . . 076 
| Total operating expenses £2 12 6 
Interest, 5 per cent. ........... 01 
Depreciation (average on total capital, 
A per сеп) coco n e rev eso nee eds 096 
Total fixed charges ...... (€ i 1 1 6 


Total per indicated horse-power-year , 23 14 0 
The capital outlay, including land, buildings, and 20 per cent. 
spare, is taken at £12 per horse- power. бо 
(To be concluded.) 


[pe—PYÓ———M——————À 


‘Compression Splices."—2An American firm has recently 
brought out a compression apparatus for producing joints in 
wires and cables by simple compression and without solder. 
In one form the apparatus consists of a 75-ton press, the 
hydraulic pump being located on a small truck with a crane 
attached so that the press can be lowered into a manhole for 
splicing the feeder cables which oscupy the ducts of under- 
ground conduits. Recently a smaller and more portable form 
has been brought out in which a 20-ton press is used with an 
independent hydraulic pamp and flexible connection. The 
press is said to be capable of exerting a pressure of 40,0001b., 
yet the press alone, with its splicing dies, weighs only 14lb., 
the pump 15lb., and the connector and couplings about 1lb. 
This apparatus is intended for wire to а maximum size of 
No. 0 S. W. G., and can make T and Y joints as well as straight- 
through joints. 
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CORRESPONDENCE. 


— 
COHERERS. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: May not the cases of cohesion mentioned in Prof. Lodge's 
letter in the last number of The Flectrician be one aspect of a 
many-sided phenomenon ? 

From the fact that the diminution or increase of resistance 
under electric radiation depends on the chemical nature of the 
substance, and from the further fact that there is in many 
cases an after-recovery, it would appear that that phenomenon 
is one of molecular strain. 

It is evident that the molecularly-strained substance should 
undergo a physico-chemical modification of its properties. 
Take, for example, the modification of yellow phosphorus into 
the red variety under the action of visible radiation. Here we 
find the following apparently diverse effects as results of the 
same molecular strain :— | 

1. The substance becomes chemically less active. 
2. It becomes of a higher specific gravity. 

3. Its electric conductivity is increased. 

4. It becomes insoluble in CS,. 

As another illustration of the change of physical properties 
due to molecular strain under radiation, the variation of adhe- 
sive power may be mentioned. This is seen in Daguerreotype 
plates, where mercury vapour used in the development of the 
latent image adheres to the light-impressed portions only. 
Similar developments by water vapour are also well known. 

If we have in some cases a variation of adhesive power by 
radiation, why not in other cases a variation of power of 
cohesion ? The phosphorus exposed to light has its density 
increased, evidently by the mutual approach of its molecules. 
Is this due to an increase of cohesion ?—Yours, &c., 

London, October 15. J. C. Bose. 


THE EFFICIENCY OF THE CONTINUOUS-CURRENT 
AR 


TO THE EDITOR OF THE ELECTRICIAN. 


Sim: At the beginning of your leading article on “ The 
Efficiency of the Continuous-Current Arc," in your issue of 
October 12, you attribute the discovery of the entire phenomena 
in question to Prof. Carhart and myself, and only credit 
Mrs. Ayrton with having found out the explanation. This, 
however, is far from being the fact. What we published 
at the Chicago Congress in 1898 was, that, when a fixed 
direct current passed between given carbons, the mean 
spherical candle-power increased until a certain P.D., as 
Prof. Carhart put it, or until a certain length of aro, as I 
stated it, was reached, and then the candle-power decreased 
again. But, that a short arc sends out more light than even 
a somewhat larger one, and that this quite short arc converts 
more of the power developed by the dynamo into useful light 
than an arc of any other length, are new and unsuspected facts, 
the discovery of which is entirely due to Mrs. Ayrton’s observa- 
tion as are their scientific explanation to her intuition.— 
Yours, &o., W. E. Ayrton. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


 o—D P 


Airdree.—The Scottish House-to-House Electricity Co. have 
acquired the New General Traction Co.'s parliamentary powers for 
the construction of electric tramways in this town. The Scottish 
1 are now applying for similar powers for the adjoining 
burgh of Coatbridge. The Airdrie Council are recommended to 
transfer their provisional electric lighting order to the com any, who 
will then have electric lighting and traction powers for Airdrie and 
Coatbridge. 


Alleged Receiving of Stolen Property.—Two brothers, Harry 
and John Thomas Simpson, trading as Thomas Simpson, brass 
founders, Orange-street, Halifax, were charged last week with 
receiving a large quantity of telephone wire, the property of the 
National Telephone Co., knowing the same to have been stolen. The 
case Was a Er to a charge of burglary against two labourers named 
Barnham and Broadbent of entering the premises of the National 
Company in Raglan-street, ITalifax, and stealing therefrom a large 


quantity of The evidence went to show that the prisoners 
had received the stolen property, but this was denied by both of 
them. After evidence had been given the prisoners pleaded not 
guilty, and were committed for trial, bail being allowed. 


Automobile Exhibition. —An exhibition of automobile vehicles 
was held at Chicago from Sept. 18 to Sept. 22, and attracted a very 
large number of visitors. No Euro firms were represented. 
Electric machines were in the great majority and in large variety. 
Several neat and handy delivery waggons were exhibited, as well as 
the usual types of carriages—hansoms, broughams, victorias, and 
buggies. The majority of the racing machines were gas driven, but 
several small, high-speed, steam-driven vehicles were also exhibited. 


Barry.—A special meeting of the Council has been summoned to 
consider the question of applying for a provisional order. 


Bermondsey (London)— The Vestry have instructed their con- 
sulting engineers (Meesrs. Kincaid, Waller and Manville) to prepare 
a specification for the supply of arc lamps and columns, for which 
tenders are to be invited. 

Bexhill.—The advisability of adopting a system of “free” wiring 
of premises is to be considered by the Electric Light committee. 

Birmingham.—4A special Tramways committee has been consti- 
tuted by the Council. Hitherto traction matters have been dealt 
with by the Public Works committee. 


owrie.—The Council are to confer with Mr. W. C. C. 
Hawtayne on the electric lighting question. 

Brighton.—The resident electrical engineer (Mr. J. Christie) has 
submitted an estimate of the farther capital expenditure required 
for the electricity undertaking during 1901-2. His estimate for 
machinery and plant is E26, 500 — £15,000 for two steam dynamos 
and switch gear, £2,500 for a condenser, with pumps aud connections, 
and £9,000 for three boilers and accessories ; while £28,500 will be 
needed for mains and house service connections, £11,500 for new 
feeders, £5,000 for new distributors, and £12,000 for house services 
and meters, leaving £1,500 for contingencies. The town council 
have applied for sanction to borrow £56,500 to cover this work. 


Brisbane (Queensland).—The result of the poll of ratepayers on 
the question as to whether the Municipality should itself undertake 
the erection of electricity works or lease its powers to a company is 
a majority of 229 in favour of the latter proposal. Only a small per- 
centage of the ratepayers voted. 

Cardiff —The Tramways committee, meting on the advice of their 
electric tramway engineer (Mr. Arthur Ellis), recommend the 
Council to undertake the track equipment themselver, and that 
Mr. Ellis be authorised to appoint his own chief assistant at a com- 
mencing salary of £225, rising to a maximum of £300 by annual 
increments of £25. By this arrangement, it is calculated a saving of 
between £5,000 and £6,000 will be effected. 

The Electricity committee are considering the advisability of 
adopting a system of “ free” wiring in the district. 

Chatham.—It was announced at the last meeting of the Council 
that the Chatham and District Light Railways Co. had deposited 
a cheque for £6,000 under the Chatham and District Light Railway 
Order, and that the construction of the electric tramways would 
shortly be proceeded with. 

Chelsea (London).— At the Vestry meeting lest week the sur- 
veyor (Mr. T. W. E. Higgens) submitted a communication asking 

rmission “to erect wires on the lamp-posts in King'e-road, and 

ower Sloane-street, from World's Боа towards Victoria, for the 
purpose of running electric cars.” Mr. Higgens said that if the 
system were a8 sound as the invention declared it to be it would 
afford the solution of many difficulties now experienced, and he 
suggested that the matter be referred to the Works committee, but upon 
the motion of Major Doll it was agreed that the consideration of the 
project be adjourned for 12 months, 


Ohesterfleld.— The maximum demand system of charging for 
electric current is to be adopted. The charge for the first hour's 
maximum demand will be 7d. per unit and 3d. after. For power the 
charge will be 3d. after 4 p. m., and between midnight and 4 p.m. 14d. 
Consumers are to be allowed, if they so desire, iustead of doing the 
wiring themselves, to have the work carried out by contractors under 
the Corporation to the satisfaction of the resident engineer, and to 
pay off the cost of such work by paying an extra 1d. per unit on the 
quantity consumed, or in the alternative to pay off the amount by 
20 quarterly payments, carrying interest at 5 per cent. on the balance 
owing. The Watch committee have been offered arc lamps for 
lighting the Market-place at a cost equal to the amount now paid 
for gas. | 

Chivilcoy (Argentina).— The local gas company recently decided 
to establish electricity works. 

City of London.—At the meeting of the Common Council last 
week, the consideration of the recommendations of the Streets com- 
mittee as t» the testing of electricity meters, and the increase of the 
salary of the electrical inspector (Mr. A. A. Voysey), referred to in 
our last issue, was postponed. | | 
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Oleethorpes.—Mr. C. S. Vesey Brown has been appointed 
consulting electrical engineer. 

Coatbridge.—Mr. W. M. Murphy has declined to sign the agree- 
ment for the construction of an electric tramway, and the Council 
have now made an agreement with the Scottish House-to-House 
Electricity Co., who propose to apply for parliamentary powers to 
construct tramways in Coatbridge and Airdrie. | 

Corrientes (Argentina) —А pora to erect electricity works 
is under the consideration of the Municipal Council. 

Croydon.—Owing to the increase in the price of coal the charge 
for public arc lamps has been increased from £18 to £21 each per 
annum. There are at present 135 arcs. | 
Я F provisional order is to be applied for by the 

ouncil. 


Dungannon.—A provisional electric lighting order is to be applied 
for by the District Council. 

East Cowes (Isle of Wight.)—The application of Edmundson’s 
Electricity Corporation (Ltd.) for sanction to a provisional order is to 
be considered by the Council. 

Eccles.— Application has been made for sanction to borrow £5,308 
for electric lighting. 

Edinburgh.—The Council on Wednesday discussed the question 
of cabling the Portobello tramway route. Estimates were presented 
for £20,000 for the erection of a cable power station at Portobello. 
Mr. Gray eaid that cabling was not the proper motive power for 
_ tramways on the Portobello section, and that electricity should 
be tried. Mr. Kellock, in seconding, said no doubt the underground 
ү was expensive, and he therefore suggested the adoption of 
the trolley system. They could provide the overhead trolley system 
for the sum they were voting for the cable power station. ve 
where the cable system was being abandoned except in Edinburgh. 
Mr. Steel (a builder) said it was too late in the day to come forward 
and stop the works. He denied that electric haulage was better than 
the cable system. After further discussion, however, the motion for 
approval of the estimates was carried. 

he accounts of the Electricity department for the year ended 
May 15 have been issued. The total receipts for public and 
private lighting, meter rental, &e., amount to £63,659. 93. The 
expenditure amounted to £32,686. 19s. 10d., leaving a gross profit of 
£30,972. 93. 2d. After taking into account the balance from the 
previous year (£5,886),and after payment of interest(£13,178. 148, 2d.), 
and sinking, fund instalment (£14,119. 5s. ed.), and setting aside 
£5,886. 93. 6d. for reserve, there was a balance of £3,674. 9s. 4d., which 
has been carried forward. The total capital expenditure to date is 
£595,655. 8з, 1d., and of this sum £200,298. 168. 3d. was expended 
during the t year. 6,273,397 units of electric current were 
generated, of which 3,780,343 were sold for pee lighting, 579,612 
for motive power, 1,191,773 were supplied for arc lighting, and 
329,903 were used on the works. 

Edmonton.— A special meeting of the Council is to be held to 
p a resolution in favour of applying for a provisional electric 

ighting order. 


Blectric Traction in France.—The оваз Générale de 
Traction has sent us an interesting and well-illustrated pamphlet 
descriptive of several of the electric tramways built by them. This 
company, which is connected with the Westinghouse Company, has 
done a great deal of excellent work, including the equipment of the 

wer station which drives the electrical extension of the Western 

ilway of France into Paris, and also provides the energy for the 
moving platform and electric railway in the exhibition. The 
pamphlet also includes an interesting description, with typical 

‚ illustrations, of a tramway built in Alexandria (Egypt). 

Featherstone.—The Council are seeking assistance from the 
neighbouring local authorities in opposing the propoeals of the 
Northern Counties Electric Supply Co. to establish electricity works 
in the district. 

Gloucester.—The Council are recommended to acquire the 
undertaking of the local tramways company and to convert the lines 
to electric traction. At present the only difficulty is the terms upon 
which the Corporation will supply the company with electric current. 


Guisborough.—The Council have unanimously resolved to oppose 
the Northern Counties Electricity Supply Co.’s application for a 
provisional order. 

Harrogate.— Application has been made for sanction to a further 
loan of £10,000 for electric lighting extensions. The net profit on 
the undertaking for the past year, after payment of interest and 
sinking fund, was £777, against a deficit of £729 in the previous 
year. 

Hawthorn (Victoria).—The Council has given up its роон {о 
establish municipal electricity works, and the provisional order has 
been transferred to the Electric Lighting and Traction Co. for £150. 

Hebburn.— Mr. J. A. Jeckell (of South Shields) has been asked to 
submit terms for preparing plans and estimates for an electricity 
supply scheme. A canvass of manufacturers and ship builders in 


the district is being made to ascertain their probable requiremenis in 
regard to a supply of current for lighting and power. 


Hexham —Opposition is to be offered to the application of the 
Northern Counties Electricity Supply Co. for a provisional order. 


Holyhead.—Electric lighting was again discussed by the District 
Council last week. It was reported that between the island of 
Anglesey and Holy Isle there is a culvert through which the sea 
rushes with considerable force, the period of rest being only one hour 
in 24. Mr. Thunderbolt (hydraulic engineer) had assured the 
Council that there was enough power in the rush of these waters to 
generate electricity to illuminate Anglesey. Mr. Thunderbolt is to 
prepare a report which will be submitted to the Council at the 
next meeting, when, if favourable, the question of applying for 
parliamentary powers will be considered. 


Hornsey (Middlesex).—Col. C. H. Luard, R.E., held an enquiry 
on Friday last into the application of the District Couacil for a loan 
of £73,500 for electric lighting for this district. A large number of 
local residents, tradesmen, and property owners supported the pro- 

osal that the District Council should have control of the electric 
ighting, especially as electric lighting was profitably established at 
151 and St. Pancras—adjoining districts, Gas is 38. per 1,000ft. 
as supplied by the Hornsey Gas Co., and by the Gas Light and Coke 
Со. Зв. 5d. The scheme of electric lighting proposed at Hornsey is 
due to Mr. Robert Hammond, who is consulting engineer to the 
Council. He proposed the three-wire continuous current at 450 
volts The public lighting will include 91 arc lamps. The revenue 
from private lighting at an average of 5d. per unit is estimated at 
£9,775, and from public lighting at £1,787 ; the cost of generation 
at 225d. per unit, interest and sinking fund E, 4226, leaving a net 
profit of £1,764 per annum upon 539,000 units generated. The 
station will adjoin the Great Northern Railway. The population of 
Hornsey is 80,000. 

Huddersfield.—At the meeting of the Corporation on Wednesday 
Mr. Berry drew attention to the deficit of £2,068. 103, 2d. on the 
working of the Tramways department for the past half-year. 
Ald. Walker pointed out that the deficiency was made up by taking 
into account sinking fund and interest on money borrowed. The 
tramways were not losing money but were making a profit. 
Ald. Kendall considered it a strong reason why the conversion to 
electric traction should be hurried on, for they were paying interest 
on money that was earning nothing. 

Ilford.—The consulting engineer (Mr. W. C. C. Hawtayne) has 
been requested to prepare estimates of the cost of extending the 
electric lighting maius. 

Inverness.—The dispute between the Council and its late con- 
sulting engineer (Mr. E. G. Craven) is likely to be settled amicably. 
The Finance sub-committee, which was appointed to report on the 
account submitted by Mr. Craven, and after consideration of all the 
circumstances, they recommend that he be paid 24 per cent. on the 
total cost (227,000) of the scheme which was provisionally accepted. 
They further recommend that the claim of £59. 4s, 9d., incurred by 
Mr. Craven for outlays and expenses be also paid, making the total 
£734. 4s. 9d., of which £300 has already been paid on account. 


Launceston.—O wing to a quarrel with the gas company the sur- 
veyor (Mr. Thorp) has been instructed to make inquiries as to the 
cost of electric lighting and other forms of illumination. 


Leigh. The Council have instructed the town clerk, borough 
surveyor and electrical engineer to prepare a report upon the advisa- 
bility of (1) constructing and working tramways ; (2) constructing 
and leasing same ; (3) permitting a company to contsruct and work 
same. 

Light Railways. An inquiry was recently held at Newcastle 
into the application of the British Electric Traction Co. for au order 
to construct a light (electric) railway between Jarrow and South 
Shields Mr. Morse appeared for the promotera, and there was 
opposition as to the gauge of the proposed line. The promoters 
specified the standard, but the local tramway is constructed to a 
3ft. 6in. gauge. Mr. S. Sellon said the total length of the tramway 
was a little over 3} miles, and the overhead trolley system would ba 
adopted. The South Shields Corporation opposed, and Mr. Burgess, 
borough engineer, stated that his experience was that 3ft. 6in. gauges 
were better for tramway tracks through public streets than 4ft. 8in. 

anges, and Mr. Lawa, city engineer of Newcastle, concurred in this. 

n the first place, there was the question of “rutting,” which was a 
very terious one. It was impossible to repair “rutting.” The 
Commissioners will report in due course. 

The Light Railway Commissioners held an inquiry at Kidder- 
minster on Wednesday into the рап of the Kidderminster 
and E Electric Tramway Co. for powers to construct a line 
from Kidderminster to Bewdley with a branch to Franche. Mr. S. 
Morse appeared for the promoters, and said the line would be nearly 
4% miles long, and the same system of traction would be adopted as 
that employed on the Kidderminster-Stourport line. Evidence 
having been given in favour of the application, technical details were 
supplied by Mr. W. R. P. Hederstedt, representing Mr, S. Sellon. 
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An inquiry was held at Sheffield on Friday into the application of 
the British Electric Traction Co. to construct an electric tramway a 
little over 4 miles in length between Barnsley, Worabro' and Hoy- 
land. The scheme is an extension of the Barnsley electric tramways 
authorised last Session. 'The tramway will follow the main road 
from Barnsley towards Sheftield to Hoyland Common, passin 
through Worsbro’ Bridge and Birdwell. Mr. Sydney Morse appeare 
for the promoters, and technical details were supplied by Mr. Stephen 
Sellon. The Great Central Railway Co. opposed, urging that they 
would be seriously interfered with in the working of their line, 
because it was intended shortly to ask the Board of Trade to permit 
its use for passenger as well as mineral traffic, and there was cause for 
apprehension that if the proposed light railway was made to cross the 
Great Central Railway at Worsbro’ Bridge, the Board would refuse to 
sanction its being used for passenger traffic. Counsel forthe railway 
ipa aleo asked them to consider the danger to passengers on 
the light railway that would arise from their being carried over a 
railway level crossing, especially if, as the promoters proposed, the 
light railway crossed the metals at right angles, instead of with an 
S curve. After hearing the evidence, Lord Jersey intimated that 
the Commissioners were willing to grant the order, including the 
level crossing, but they thought a clause should be put in to the 
effect that any extra expense which the Board of Trade might put 
the Great Central Company to in consequence of the light railway 
crossing their line, should be thrown upon the promoters, at least 
to such extent as the Board thought reasonable. 

The Dartford District Light Railways order has been submitted 
to the Board of Trade for confirmation. Objections by Nov. 3. 

The Rhyl and Prestatyn Light Railways Extensions Order has 
also been submitted to the Board of Trade for confirmation. Objec- 
tions by Nov, 10, 


Liverpool.—At Wednesday's Corporation meeting it was decided 
to apply for a provisional order to authorise the construction of 
а lditional electric tramways. 

Mr. S. W. Higginbottom, M.P., made an interesting statement at 
the last meeting of the Electric Power and Lighting committee on 
the present poeition of the electrical department. During the 
present year the first half of the Pumpfields station had been fully 
equipped with five 1,200 н.г. machines, which were now in workin 
order. The buildings of the Lister-drive station had been completed, 
and the supply of electric energy from that station was commenced 
on Aug. 5, and three 1,200 H.P. generators were in working order. 
The sub-stations at Cobb's Quarry and Fairclough-lane were 
practically completed, and electric energy was supplied from them. 
Ihe capacity of the steam plant in use by the department was now 
more than 20,000 n.r., or double that of 12 months ago. The equiva- 
lent number of 16 c.p. incandescent lamps connected to the supply 
mains was 134,000 on Oct. 1, against 108,000 last year. The total 
number of units sold during 1899 was 5,700,000. Electric energy 
was now being supplied to the tramways at the rate of 8,000,000 
units, and for other purposes at the rate of about 5,000,000 units per 
annum. There were 142 arc and 288 incandescent electric lamps 
used for public lighting. 


London County Oouncil.— At Tuesday's meeting a loan of 
£3,100 to Islington for electric lighting was sanctioned. 

The Highways committee reported that the Council had decided 
to seek parliamentary powers for the construction ot new tramways 
(No. 14), one of which was from York-road to High-street, eren: 
The Wimbledon Council had since intimated that it proposes to see 
powers next session for the construction of tramways, for a system of 
electric traction, from near the Wimbledon railway station to the 
county boundary at Waterfall bridge ; and the Wimbledon Council 
suggested that the County Council should seek powers for 
the construction of tramways from the present tramway ter- 
minus at Higb.street, Tooting, to Waterfall bridge to connect 
with the proposed tramways at Wimbledon. This line, if con- 
structed, would form an extension to the county boundary of 
the tramway (No. 14) above referred to. It was estimated 
that the cost of construction of this proposed extension (about 
3 furlongs) would be about £11,250. The Wimbledon Council is 
prepared, in the event of the necessary powers being granted, 
to construct its tramcars for the same system of traction as that 
which the Council may adopt, and to lease the Wimbledon tram- 
ways to the County Council, or to enter into an agreement for mutual 
running powers, or for any other arrangement which might be agreed 
upon between the County Council and Wimbledon. The committee 
recommended that the Council apply for powers to carry out the 
work. The report stood over for a week. 

The Highways committee also reported on the result of the 
question of the alteration from 100 volta to 200 volts of the standard 
pressure given by the City of London Electric Lighting Co. in 
respect to their Southwark Electric Lighting Order, 1891. The 
Council gave permission subject to 12 conditions, but the company 
were unwilling to accept the conditions, and appealed to the Board 
of Trade. After having held an inquiry the d had issued its 
award, in which only the first of the 12 conditions was allowed. 
This condition wa, shortly, that any necessary alterations to the 


wirings or fittings on a consumer’s premises, and the repair of any 


damage incidental to such alterations, shall be carried out by the 


company at its own cost, and makes provision for reference to 
arbitration in case of dispute between the company and a consumer. 

In May last the magistrate at Southwark dismissed six summonses 
taken out by the Council against the London Electric Supply Cor- 
1 for not maintaining a constant supply of electric energy. 

he magistrate stated a case, but the company had stated that it 
was very improbable that there would be any failure of supply in 
the future, and had asked that further proceedings might be aban- 
doned. The Highways committee recommended this course, and 
this was agreed to. 


Manchester.—The Manchester Corporation General Powers Bill 
(1901), in which powers are to be sought for the construction of 
additional electric tramways, has been approved by a meeting of 
ratepayers. 


Marylebone (London).—The question of the purchase by the 
Marylebone Vestry of the portion of the undertaking of the Metro- 
politan Electric Supply Co. situate in the parish of Marylebone, at 
an estimated cost of between £900,000 and £1,000,000, was again 
ae at the meeting of the Vestry last week. Mr. White, L.C,C., 
move 

That the Vestry non-confirm that part of the minutes of August 2, 
1900,* which related to the proposed purchase of the Marylebone under- 
taking of the Metropolitan Electric Supply Co., and which empowered the 
advisory Special Electric Lighting committee to conclude negotiations 
with the company for the transfer of its undertaking under the West 
London (Marylebone) Electric Lighting Order, as embodied in the pro- 
visional agreement dated 25th June, 1900, it being a condition of the 
contract that the figures supplied by the company be verified by & chartered 
accountant and an expert electrical engineer to be employed by the Vestry.” 

Mr. Wuite said the Vestry probably had never had a matter of 
such great importance before them—certainly nothing ever involving 
anything like the expenditure the scheme entailed, and he thought 
the Vestry would do well to give it calm and dispassionate con- 
sideration before they agreed to confirm the minutes. The early 
history of electric lighting in the parish showed that the Vestry hal 
iu the past discussed whether thev would become themselves elec- 
tricity supply undertakers or would accept the offer of a company. 


from uad Fx they fina 
ro terms from the company, the committee agreed that the 
'estry ehould not themselves undertake the supply of 5 


No other public authority had, at that time, y 
electric current on their own account. 1 


lighting, that some of them ventured to be their own undertakers. 
Electrical experiments had then passed the pioneer stage. 


not to consider the propose at all. 
rought up a report advising the Vestry to give 
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matters or they would not have devised a project which, if carried 
out, would prove disastrous to the ratepayers. He was also surprised 
at a statement in the report that a profit of £12,500 would accrue 
to the Vestry in the first year of the working of its propose elec- 
tricity undertaking, but in this estimate there was nothing provided 
fur the redemption of capital, for the sinking fund proposal was the 
most amusing part of the scheme. It provided for 1 per cent. for 
sinking fund, but they were not told what was to be done with this 
1 cent, Не had gone to the trouble to make some calculations, 
takin as his basis the figures given in the report he was criticising 
(which, however, he did not sponsor), but instead of making a profit of 
£12,500 on their first year's work he apprehended considerable loss, 
but the calculations made in the report went on increasing the profits 
of the Metropolitan Company year by year, and if this was to be 
continued he was afraid to calculate what the company's profits would 
be 20 years hence. To suppose that the concern would admit of in- 
definite expansion year after year, as in its earlier stages, was abeurd. 
What they had to do, if they puisued this matter auy further, would 
be to go to Parliament for powers to raise money for a given period. 
Hitherto Parliament had not sanctioned a lorger period than 
42 years, but supposing this was extended to 50 yeara, aud they were 
able to borrow money at 3} per cent., they would make an annual 
yment of £53,300 in interest, or £4. 6s. 34d. per cent. per annum. 
No mention had been made of the enormous expense involved in pro- 
viding supplementary stations for sopp к the district. They were 
constantly receivingapplicationsfrom the 1 Co. for sanction 
to connect up various parts of the district. The company had two 
stations in the parish, which were quite insufficient for the work 
they were called upon to do, and in 1901, when the Vestry takes up 
this undertaking, if the project now before them were passed, they 
would have to overtake one-third of the requirements of the district 
for current. Suppose they had to purchase one-third of the cur- 
rent, and su pose they paid only 2d. per unit for it. He doubted 
if they woul get current supplied to them by the company 
for that sum, as he failed to see that the company were 
pledged as to the price at which they would supply current 
in bulk, and the increase in the price of coal might mean a 
great deal in this connection. He would, however, take the price at 
2d., which was lower than St. Pancras, Islington, or Hampstead, 
where the vestries generated their own current. The current re- 
quired would therefore cost them, ia round figures, £9,300, and 
adding the £53,300 for redemption, they had a total of £62,600. In 
addition, if the increased cost of coal continued, the company’s coal 
bill for the same number of units they now generated would increase 
by £10,000, and if the undertaking which they were to take 
over was to produce a net profit of £45,000, as had been cal- 
culated, this involved a much larger output and consequently 
a much greater consumption of coal than would be covered by 
the £10,000 increased expenditure, and yet they were asked to 
believe that the profit was to remain at £45,000, and after 
paying all charges and 1 per cent. sinking fund they were to 
ave a balance profit of £12,500. He submitted, however, that 
there would be a deficit of £27,600. They had been told that with 
the profits to be derived from electricity supply they would be able 
to take 2d. off the rates, but Parliament had declared that no part of 
the margin of profits derived from electricity supply can be 
applied in relief of rates, but was to be applied for the benefit 
of the consumers only. Supposing there were a loss, however, 
who was to pay this! It was obvious if they once reduced the 
price of current they could aot put it back to a higher price. 
At this point Mr. T. H. Вкооке-Нтсніма, the chairman, said that 
arliament had not refused to sanction the application of electricity 
profits to the relief of the rates ; this was only a recommendation of 
& Joint Committee of both Houses, but had not been embodied in 
any act of Parliament. Аз a matter of fact, local authorities owning 
electricity undertakings had applied these profits in relief of rates.] 
Mr. WniTE (continuing): It is likely, I contend, to become the rule 
of Parliament in dealing with these matters. In the face of a loss 
which he estimated at £27,600, he asked was the Vestry prepared 
to agree that & contract should be entered into with the 
Metropolitan Company? The history of electric lighting bills so far 
as Marylebone parish was concerned was a fiasco from beginning to 
end. Mr. Cnook followed Mr. White, and seconded his motion. He 
pointed out that the committee's report advised them that unless 
they accepted this opportunity of acquiring the company’s electric 
light undertaking in their district the opportunity was gone for ever, 
but he reminded them that they would have full opportunity 
32 years hence to take over the concern lock, stock, and barrel, at a 
valuation of the buildings and plant according to their then 
condition. Mr. S. Снтск, who also opposed the committee’s proposal, 
said he could notagree with the previousspeakere, who had exaggerated 
matters The facts were that the Metropolitan Electric Supply Co. 
had spent in Marylebone £394,000, and by October, 1901, when this 
proposed purchase was to be completed, they would have spent about 
£500,000 in the parish, and the Vestry was asked to issue either 
5 per cent. stock or its equivalent in value in 3 per cent. stock at 
the option of the company. As a member of the committee he 
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opposed the report, He agreed with Mr. White on the question of 
the increase in expenditure which would be sure to follow the 
acquisition of the undertaking by the Vestry. In all their experi. 
ence of public corporations he did not think there was a case where a 
public body was able to manage any concern as cheaply as a private 
company could do. He had another objection to the proposal, and that 
was that he considered it should be left to the new Borough Council. 
The present Vestry was an expiring body, in a few weeks they would 
pass out of existence, and had no right to pledge the parish to the 
expenditure of nearly a million of money. He hoped they would 
make it a test question at the forthcoming elections, and then if the 
ratepayers approved the committee’s scheme they would have taken 
the matter out of the Vestry’s hands, and if there was any. 
suffering they would suffer with their eyes open. One other 
oint required to be made. He thought if they went to the 
ard of Trade again they would obtain a provisional order. 
He was in the House of Common: when the Marylebone Electric 
Lighting Co.’s bill was, on the motion of Mr. Ritchie, shelved on the 
groune that negotiations were pending between the Vestry and the 
etropolitan Company for the purchase by the former of the Mary- 
lebone section of the Metropolitan Company’s undertaking. [The 
CHAIRMAN again interposed, and said that Mr. Chick’s recollection 
of the parliamentary incident was wrong. Mr. Ritchie’s amend- 
ment was that the bill should be passed, and if the agreement 
between the Vestry and the Metropolitan Company was not carried 
out, then the order was to be given to the Marylebone Company.] 
Mr. CHICK (continuing) thought the chairman was right in this 
matter, but it came to the same thing, that no support was 
to be given to the passing of the Marylebone Company's bill if the 
Vestry purchased the undertaking of the Metropolitan Company 
within its district. He thought that the rejection of the Marylebone 
Company's bill was unfortunate, as by throwing out that bill, which: 
was a competing bill against the Metropolitan Company, they had 
done themselves. If that bill had passed they would have had a 
lever to goto the Metropolitan Company with in the matter of greatly 
reducing the amount which that company asked the Vestry to pay 
for the purchase, Evidently, if they had applied to the Board of 
Trade they would have obtained a provisional order. There was, in 
his view, no doubt about that, and he therefore thought that if they 
needed it, a competing order could be obtained if they applied for it 
another Session. In any case they would not be prejudiced by re- 
jecting the present proposal. Other speakers having favoured and 
opposed the motion, the debate was adjourned until Tuesday. 

On Tuesday a special meeting of the Vestry resumed the debate on 
Mr. White's motion. The discussion lasted over three hours. At 
the close of some remarks by Sir E. Galsworthy, in opposition to the 
proposed purchase, a division was taken, when the non-confirmation 
of the minutes of Aug. 2, 1900, was carried by 31 to 26. A division 
was demanded and was taken, but the voting remained the same. 
By the non-confirmation of the minutes the scheme proposed by the 
Special committee has fallen through. 


Matlock Bath.—An interview has been arranged between the 
Council and representatives of the North British Electric Supply 
Co., who pro to apply for a provisional order to establish 
electricity works in the district. | 


Municipal Telephony.—The Postmaster-General has granted 
a licence for 25 years to the Portsmouth Council to establish a 
municipal telephone exchange. A special committee is to be 
appointed to take charge of the undertaking, and the local authorities 
of geveral contiguous districts have offered their co-operation. 


Oldham —An inquiry was held on Tuesday by Mr. A. P. Trotter 
into the application of the Council to borrow £28,000 for electric 
tramways. · 


Paisley.—A report has been issued unler instructions from the 
Council as to the finances of the electricity department. The cost of 
the new station is put at about £95,000, and the report deals in 
detail with the extra cost beyond the estimates. The following 
figures are given: Building estimate £5,500, cost £20,562 ; 
machinery and plant estimate £18,200, cost £33,277 ; mains for 
arc lamps estimate £5,050, cost £20,724; transformers and sub- 
station estimate £1,100, cost £9,416. The original works were 
designed to supply current to 10,000 8 c.p. lights, and the estimated 
cost was £33,750, or £65 per kw. Taking the capital expended at 
£95,000 and the capacity at 1,100 kw., the cost of the installation 
was about £86 per kw. But the extensions to mains, &c., required 
to take up the current still in reserve will probably make the cost 
from £90 to £95 per kw. The explanation, however, appears to 
be that a mistake has been made in putting down too much plant 
ahead of their needs, and that all will come right in due time. The 
report is to be discussed at the next Council meeting. 


Patent Amendment.—The Reason Manufacturing Co, 111, 
Gloucester-road, Brighton, have applied for leave to amend specili- 
cation of letters patent No. 5,863 of 1894 granted to Mr. Henry 
Reason for "Improvements in fuse boxes for electricity supply 
mains.” Particulars of the proposed amendment are set out in the 
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Illustrated Official Journal (Patents) for Oct. 10, and notice of 
opposition must be sent in within one calendar month from that 
ate. 


Patents and Trade Marks in the Transvaal and Orange 
River Colonies.—Messrs. Seymour Salaman, Townroe & Co., 
solicitors, write us on this subject as follows :— 

In view of the great influx of trade which will doubtless follow the 
pacification of the countries which have been formally annexed to tbe 
British possessions in South Africa, we made inquiries on behalf of intend- 
ing exportera what changes had taken place with regard to patents and 
the registration of trade marks, and we think it may be interesting to 
state that all applications can now be filed with the military governor, 
who will grant a receipt for the documents and note particulars of the 
application. When the registry office is re-opened the applications can be 
proceeded with under the existing laws of the former States. The 
procedure is intended to grant to patentees the protection accorded to 
them in terms of the former acts, which appear still to regulate patent and 
trade-mark law. The same fees will have to be paid as heretofore. The 
forms were simple under the former procedure, and no difficulty existed 
in obtaining certificates in due course. 

Penzance.—The Council recently advertised for a consulting 
electrical engineer, and at the last meeting the Electric Lighting 
committee reported the receipt of 23 applicatione These have been 
reduced to eight, from which the committee will make a final 
selection. 

Personal.—At the last meeting of the Worcester Electricity com- 
mittee it was announced that the 12 months’ leave of absence granted 
to Mr. C. J. Sutherland, the borough electrical engineer, owing to 
ill-health, had enabled the doctors to combat the complaint from 
which Mr. Sutherland was suffering, and his many friends will learn 
with satisfaction that the further two months’ leave which he has 
been granted will probably suffice to quite restore him to health and 
strength, 

Perth (Western Australia).—The second electric tramway route 
has been opened. There are now 9 miles of tramway in operation 
out of the 20 miles authorised. 


Post Office Telephones inthe Metropolis —A contemporary 
states that a firm at the West Ead, wishiag to obtain a Post Office 
telephone, applied to know the terms of the General Post Office, and 
received the following official answer :—“ Post Office system in the 
City and certain other districts will be working by the beginning of 
1901, but the Department fear it will be some 18 months or two 
years before the system can be extended to Paddington or Vauxhall. 
Not yet in a position to state rates, but hope to do so shortly.” 


Power Transmission.—La Société Electricitó et Hydraulique, 
Charlerol, is furnishing an electric-power transmission plant at the 
works of the Société de Sambre et Moselle (Belgium). The plant 
has a capacity of 1,500 H.P., and supplies current for 80 motors and 
10 cranes. 


Presentations.—On Friday last the directors aud London staff of 
the Brush Company presented their general manager (Mr. R. Percy 
Sellon) with a silver bowl and a silver inkstand, together with au 
illuminated album containing the autographs of the 80 subscribera to 
the gift. The occasion of the presentation, which was made at the 
head office, was Mr. Sellon's approaching marriage. 

A presentation of plate was recently made by the staff of the 
Ashton-under-Lyne electricity works to the chief engineer 
(Mr. W. H. Vincent) on the occasion of his marriage. The 

resentation was made by the first assistant. engineer (Mr. Bruton). 

t will be seen by our “ Appointments” notes that Mr. Vincent is 
about to proceed to Bermondsey (London) to take up a new 
appointment there. 


Ripon.—A provisional order will be applied for by the City 
Council. The consulting engineers are Messrs. G. Harrison & Co, 

Rochester.—Negotiations are in progress between the Council 
and the Chatham, Rochester, and District Electric Light Co. 
regarding the purchase of the company's undertaking in Rochester. 

St. George's Hanover-Square (London).—A special meeting of 
the Vestry was held last week to receive a report from the Electric 
Lighting committee in regard to the electric lighting of the streets. 
At the outset a communication was read from the Gas Light and 
Coke Co. asking the Vestry to postpone their final decision, as the 
company had under consideration a more comprehensive scheme for 
the better gas lighting of the parish at much less cost than the scheme 
fozclat-ziclighting. Nc twithstanding this the committee 1ecommende 1 
tiat the agreement with the Westminster Electric Supply Corpora- 
tion be approved and adopted, and that the seal of the Vestry be affixed. 
The agreement provided that the compavy should commence the 
works immediately, and should complete the work of erecting 690 
arc lamps by June 30, 1902. Lighting according to schedule was to 
be at the rate of £32 per annum for each 750 watt and £22 for each 
500 watt arc, £4 per annum for each 120 watt and £3 for 
each 60 watt incandescent lamp, these rates to be subject to 
a cumulative rebate of 4 per cent. prr annum for each year 
after the first full year during which any lamp had been used. 
A clause provided that in the tenth and twentieth year after the 
date ef the agreement the Vestry should be entitled to refer to an 


arbitrator the question whether the charge should be varied in con- 
sequence of the adoption by the company of any improvement or 
method which had resulted in a substantial alteration in the cost of 
publie electric lighting, with power to the arbitrator to vary 
the payment, but no variation should be made which should 
cause the future profits of the company to be less then they 
were immediately prior to the adoption of such improvement or 
method. If, however, any increase in profit should result from the 
adoption of such pr or method, the increased profit 
might be йоне tween the company and the Vestry in such 
manner as the arbitrator should thiuk fit to award, but the award is 
not to be retrospective. Mr. ANTRoBUs moved that the committee’s 
report be received. The letter of the Gas Company did not commend 
itself to him. Full consideration had been given to the vast question 
of lighting the parish, and he thought that the Gas Company's letter 
asking them to postpone the consideration for two years on 
such a flimsy and out-of-date application was out of all reason. 
The Westminster Corporation had met them on two points, and this 
induced the committee to make their present recommendation. The 
first point was in regard to arc lamps and posts. The committee 
considered that those should be part of the capital outlay the company 
would have to expend, but the company thought otherwise. The 
company eventually conceded this, so that the cost of the lamps 
would not be an additional item, but would be included in the 
tender. The other objection raised was the duration of the agree 

ment. The way in which the committee proposed to meet it was 
that at the end of 7, 14, and 21 years there should be, on the 
part of the Tere the right of calling in an arbitrator to have 
the terms altered. The company objected strongly at first, but 
finally they agreed to give the right of revision at 10 and 
20 years. Mr. TASKER moved an amendment that the matter 
be referred to the new municipality. Mr. Everitr said the 
matter of lighting the parish had been before the Veatry for 14 
yeara, The new Council would not be able for 31 years to supply 
private consumers, and they could not make it pay if they had a 
municipal supply for street lighting only. At the termination of 
the agreement the Corporation Modi be able to embark on a scheme 
of their own for both public and private lighting. The amendment 
was defeated by 32 to 23. 

After further discussion the seal of the Board was affixed to the 
agreement. 

Singapore.—This city boasts a considerable German community, 
which has recently erected an extensive club building to replace the 
old ** Teutonia " Club, aud chiefly for the lighting of this club there 
has been put down an electric lighting installation far in advance of 
anything of the kind previously known in Singa The work has 
been carried out by Messrs. Howarth Erakine (Ltd.), under the direct 
supervision of Мг. G. E. V. Thomas. There are in all 270 incandescents 
of 32 and 16 c p., besides several arc lamps; 63 of the 32 c.p. lamps аге 
placed in the roof of the assembly rooms, and the light is filtered 
through panels of silk with striking effect. The Teutonia Club 
installation is of some general importance, as it forms the nucleus of 
a small supply station for neighbouring residences, some of which 
are already connected up. The club house is a semi-public building, 
and is supplied with current from plant erected in an outside station, 
and paid for by meterage, the charge being 50 cents. (Is.) for the first 
300 Kilowatt hours per mensem and 40 cents. (104d.) after. These 
charges appear heavy, but it must be remembered that the wretched 
gas at Singapore costs 83. per 1,000 cubic ft. 


Smethwick.—Negotiations are proceeding between the British 
Electric Traction Co. and the Corporation in regard to electric 
tramways and the supply of electricity in the district. The Council 
have called in Mr. J. G. Aldridge as their consultant, and he will 
report upon the advisability of accepting the company’s terms, which 
include powers to the Council to take over the concern in 7 or 14 
vears after the expiration of the prn lease, the company paying 
all expenses of management, and handing to the Council a percentage 
of the gross receipts, and also undertaking to supply electricity for 
lighting and other purposes to private consumers at the rates current 
in ciun bonriog districts. 

Southampton.—At the last meeting of the Corporation a notifica- 
tion was received that it had been decided that the machines in иге 
at the Ordnance Office were gradually to be adapted for electrie 
driving, and that the question whether to generate their own elec- 
tricity or to take it from the Corporation was under consideration. 
The Corporation are asked to state at what price they will supply 
current for power, and whether current for power would, like that 
for lighting, be alternating ; also, whether the Corporation would, 
in the case of the department, make a reduction in the present price 
of Gd. per unit for lighting. The subject is being considered by a 
comniittee. 

Mr. Smith has resigned his position as mains superintendent. 

Bouthport.— The salary of the electrical engineer (Mr. C. D. Taite 
has been advanced to £40U per annum, increasing to £600 by annua 
increments of £50. 

Sunderland.— The Council have applied for sanction to borrow 
£73,035 for the erection of a new electricity station at Hylton-road to 
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the plans of the electrical engineer (Mr. J. Е. C. Snell) A very | 


complete report has been prepare by Mr. Snell, in which it is 
etated that the capacity of the Dunning-street station will not permit 
of further extensions after next year. In 1898-9 the total units of 
current supplied by the Corporation were 472,343, and in 1899-1900 
640,079. For the next three years Mr. Snell estimates the figures to 
be as follows: 1,026,740, 1,730,000, and 1,919,000. From Jan. 1 
electric light consumers will have the option of being charged on the 
present maximum demand system or at a uniform rate of 5d. per 
unit. A reduction of meter rents, to date from Oct. 1, has been 
approved. 


мао ок AVONS ороо isto be offered by the Council 
to the application of the Union Electric Light and Traction Co. for 
& provisional order. 


Taunton.—The Agreement with the National Electric Wiring Co. 
has been terminated. During the past quarter the equivalent of 
410 8 c.p. lamps were connected to the mains. 


Telegraph Regulations.—The Postmaster-General gives notice 
that regulations have been made in pursuance of the Telegraph Acts, 
1863 to 1899, relating to foreign-written telegrams. 

Telephone in Manchester.—A conference of local authorities 
was held last week at Salford to discuss the question of providing 
an improved telephone service within the Manchester area of the 
National Telephone Co. The Mayor of Salford presided, and there 
also attended Ald. Holland (chairman of the Salford Telephone 
committee) and other members of the Corporation, and about 30 
55 of neighbouring authorities. Ald. Holland said the 
Salford Corporation had no cut- and- dried каш to propose for 
acceptance, but desired to hear the views of the authorities com- 
prised within the Manchester area, so that there might be a consensus 
of opinion in regard to the ultimate steps to be taken to secure the 
end in view. Salford did not, in taking the initiative, seek any 
position of precedence, and whether the improvement was to be 
effected by the municipalisation of the telephonic system or by the 
formation of à new competing company was entirely a question to 
be decided after general consideration of the subject by those 
interested. After a long discussion, a resolution was approved 
appointing a committee to consider the question and to report their 
recommendations to a future meeting. It was decided that the 
committee should consist of one representative from each of the local 
authorities invited to the conference, including Salford, Eccles, 
Bowdon, Failsworth, Prestwich, Levenshulme, Swinton and Pendle- 
bury, Whitefield, &c. 


Telephone Trunk Extensions.—Trunk line telephone commu- 
nication has been extended to Bishop Stortford. | 


Tiverton.—The Lighting committee have not yet been able to 
meet the objections of the Board of Trade in regard to the construc- 
tion of a weir across the river, which formed a part of the electric 
lighting scheme of the consulting engineer (Mr. W. P. Adams). The 
Council are, however, recommended to authorise the immediate 
prosecution of scheme. 


Trade Unionism Run Mad.—It is not unusual in the printing 
trade to put machine-room labourers to many kinds of miscellaneous 
work. Amongst the odd jobs performed by some of these men is 
the cleaning of the windows of the machine-rooms in which 
they are employed. Amongst employers there is a difference of 
opinion as to whether this is the sort of work a labourer should be 
called upon to perform, and it is not, therefore, surprising that коше 
of the better class of labourers decline to clean windows. In one of 
the large printing offices in London the labourers have gone a step 
further, and have insisted that all the windows of the establishment 
shall,be cleaned by the Window Cleaners' Society ! If this claim is 
admitted it is not unlikely employers of labour will be instructed to 

lace their laundry work in none but trade union hands. In 
fact, the idea admits of indefinite extension, and may be considered 
а step in advance towards Collectivism, 

Vienna.—A large lighting and power transmission plant has been 
installed at the engineering works of the Austro-Hangarian State 
Railway Co. by Messrs. Ganz & Co. The plant supplies current 
for 40 ares and 200 incandescents, and also for 40 motors ranging 
from } H.P. to 30 H.P. 

Walsall Sanction to a loan of £9,470, out of £15,000 applied 
for, has been obtained by the Council Details of a loan of £5,678 
for the extension of the electric lighting mains to Bescot are to be 
submitted. 

Westminster (London) —The question of petitioning the Board 
of Trade to hold an inquiry into the charge made for electric current 
by the W.:tmineter Electric Supply Corporation was raised at last 
week's Vestry meeting. The committee to which the question was 
referred reported they were of opinion that the section of the public 
now concerned in the matter was not sufficiently numerous to justify 
the Vestry in taking further action in the matter. An amendment 
was, however, proposed that a communication should be sent to the 
Beard of Trade urging the importance of holding an inquiry with a 
view to bring about a reduction in the price, and this was carried 
by 21 votes to 10, 


Wigan.—The Tramways committee have applied to the Councils 
of Standish and Aspull for sanction to construct electric tramways in 
those districts. The Wigan Corporation recently offered to give a 
supply of electric current for lighting in various adjoining districts, 
including Aspull, Standish, Pemberton and Ince-in-Makerfield, but 
these local authorities have decided to apply for provisional electric 
lighting orders and independent works will probably be erected. 

Wireless Telegraphy.—The Southend Council have given per- 
mission to the Signals Syndicate to give demonstrations from the 
pier 2 their system of wireless telegraphy in signalling to vessels at 
sea, &c. 

Worcester.—The City Council have now decided to acquire the 
Tybridge-street site for a new electricity station for £4,450. The 
electrical engineer (Mr. C. J. Sutherland), whose 12 months’ leave 
of absence, granted in consequence of ill-health, has now expired, 
is to be granted a further two тоша! leave to ш a cure, 
Which, we are glad to learn, the doctors certify is already practically 
complete. 


Wycombe.—The Council have approved the scheme for the con- 
struction of electric tramways, and parliamentary powers are to be 
applied for. 


TRADE NOTES AND NOTICES, 


ста bi insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. ] 


TENDBBS INVITED. 


Swansea Corporation require tenders for electricity meters, demand 
indicators and main fuses. An advertisement gives further particu- 
lars, and specifications may be obtained after 22nd inst. at the 
Guildhall, Swansea. Specifications may also be inspected (but not 
obtained) at the offices of the consulting engineers (Messrs. Kincaid, 
Waller and Manville), 29, Great George-street, Westminster. 
Tenders must be sent to the town clerk (Mr. Jno. Thomas) before 
noon of 29th inst. 

Lowestoft Corporation invite tenders for the supply of two water- 
tube boilers, fittings, есопотізег, &c.; pipework, &c., in engine and 
boiler house ; and a 250kw. steam dynamo (vertical, enclosed, high- 
speed engine) An advertisement gives further particulars, and 
specifications may be obtained from the town clerk (Mr. R. Beattie 

icholson), 115, High-street, Lowestoft, after 20th inst. The works 
are to be carried out in accordance with the plans of the consulting 
8 (Mr. W. C. C. Hawtayne), 9, Queen-street-place, London, 
Е.С. Tenders to town clerk's office by noon of Nov. 2. 

Lowestoft Corporation also invite tenders for wiring the town hall. 
An advertisement gives further particulars, and tenders must bə 
ee at the offices of Mr. R. Beattie Nicholson before noon on 

ov. 2. 


Bradford Corporation invite tenders fora 30-ton electric travelling 
crane for their Valley-road electricity works. An advertisement 
gives further particulara, and specifications may be obtained from 
the city electrical engineer (Mr. R. A. Chattock) Tenders to town 
s (Mr. Frederick Stevens), Town Hal, Bradford, before 
25th inst. 


Heywood Corporation invite tenders for wiring premises in the 
district. Copies of regulations may be obtained from the consulting 
engineer (Mr. W. P. Adams), 35, Queen Victoria-street, London, E.C., 
and tenders must be sent to the town clerk (Mr. J. H. Baldwick). 
See advertisement. 


Belfast Gas and Electric Light committee invite tenders for steam 
pipes, pumpe, &c., condensing plant, boilers, mechanical stokers and 
superheaters, coal and ash-conveying plant and switchboard exten- 
sions. Tenders to town clerk (Sir Samuel Black) by noon Nov. 23. 

The Streets committee of City of London Corporation are again 
inviting tenders for a mechanically-driven dust cart. Tenders to 
town clerk (Sir J. B. Monckton) before Nov. 10. 

The Postmaster-General is inviting tenders until 22nd inst. for 
red fir telegraph poles and for creosoting. Forms of tenders from 
Mr. Chas. E. Stuart, controller of stores, General Post Office, London. 

London County Council require tenders for 12 months’ supply of 
engineers’ goods and electrical stores. Tenders to clerk, County 
Hall, Spring-gardens, S. W., by 29th inst. 

Strand (London) District Board of Works invite tenders for a 
steam dynamo, switchboard, &c., for their destructor works at 
Lambeth. Tenders to 5, Tavistock-street, W.C., by 24th inst. 

Whitechapel (London) Electrical committee require tenders for a 
hand-driven overhead travelling crane for their electricity station. 
Tenders to chairman must be "delivered by noon 23rd inst. 

Cardif County Borough invites tenders for slow-speed vertical 
engines, slow-speed converters, and boilers and economisers, &c. 
Tenders to Town Clerk by 23rd inst. 
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The Council of the Glasgow International Exhibition, 1901, require 
tenders for wiring for atc and incandescent lamps and electric 
motors. Particulars from 4, West Regent-street, Glasgow. 

Partick Burgh Commissioners invite tenders for the erection of 
an eléctricity station and refuse destructor buildings. Tenders by 
29th inst. 

Grimsby Corporation invite tenders for a refuse destructor. Tenders 
by Nov. 6. | 

Grantown-on-Spey Burgh Commissioners invite tenders for electric 
lighting. Tenders by Nov. 6. 


TENDERS RECEIVED AND ACCEPTED. 
Bermondsey (London) Vestry have referred to their Electric 
Lighting committee the following tenders :— 
Steam, Feed, and Ext, Pipes, Feed Pumps, dc. 


G. Hopkins & Sons C £5,673 0 0 
Alley and Maclella nnn q̃ . es... 0500 0 0 
Babcock and Wilcon¶n˖n . . 5485 0 0 
Crompton & Coo dd . £3,292 and 3,023 0 0 
John Spencer (Ltd.) 222. 2,672 10 0 
Thos. Horton & Coo . 2,006 10 0 
Steam Dynamos, Belt ing, Charging Moter, Booster, and Balancer. 
Siemens Bros, AQ MM 447 
British Westinghouse Со. ............... £5,409, £5,000, and 5,109 
Electric Construction Coo enne 4,942 
D. Bruce Peebles & Co.  ...... £4,924, £5,024, £4,768, and 4,764 
Crompton & .f... 88 4,906 
Mather and Platt £4,840, £4,830, £4,760, and 4,400 
Een... 8 4, 788 
E. Scott and Mountain ã⁊ 4,495 
Bergtheil and Voung—— . . 4,113 
Thames Ironworks Coo e . 5,8355 


Brighton Town Council received the following tenders for (1) 2,000 
tons of steel girder tramway rails (including curve rails) 78 tons of 
steel fishplates, and 90 tons of steel joists :— 


Bolckow, Vaughan & Co. Barrow Hematite Co.. . £18,564 0 

(accepted) 8,397 0 Westfalisch Stablwerke 16,975 18 
William David.. ......... 19,700 0 Witting Bros. 16,941 13 
Leeds Steel Works... . 18,970 0 Edward Le Вав & Co. . . 15,718 0 
R. White & Sons ......... 18.564 10 


Only Nos. 1 and 2 complied strictly with the specification. 
(2) For motor cara (for 57 passengers) :— 


*BritishWestinghouse..each £630 0 f Huret, Nelson & Co.each£440 0 0 
Witting Bros. ............ „ 765 0 Queen's Dock Elec- 

Brush Co » 798 0 | trical Works » 435 0 0 

Dick, Kerr & Co......... „ 724 0 [Siemens Bros. & Со. „ 340 0 0 

{Gottfried Lindner... „ 710 0 §Geo. F. Milnes& Co. „ 295 0 0 

British Schuckert Co... „ 685 0 R. W. Blackwell & Co. „ 72 1 9 

British Thomson-Hous- Loraine Steel Co. ... „ 65 0 0 

ton Сб nci i „ 647 17 |F. Nell. » 5516 0 

* Accepted for 25 cars, total £15,750. t Electrical equipment only. 
+ Bodies and trucks only. 8 Bodies only. ; Trucks only. 


London County Council has accepted the following tenders for 
supply of lamps, &c., for the electric light installation on the Victoria 
Embankment and Westminster Bridge: — i 

5 lamps in series 10 lampe in series 


(enclosed arcs). (open arcs). 
St. Helens Cable Co (accepted) ......... £5,016 5 0 £4,300 0 0 
Western Electric Co . 8,429 12 7,582 
W. T. Henley's Co... . 6,288 1 10 5,553 5 10 
British Insulated Wire Co. 5,786 16 10 5013 1 8 
Siemens Bros. & Со......................... 5,762 12 6 4,947 17 6 


Tenders and designs were recently invited by the consulting 
engineers (Messrs. O’Gorman and Cozens-Hardy) for 16 large 
electroliers for Bridgewater House, the town residence of the Earl of 
Ellesmere. The work has been given to Messrs. Donnison, Berlyn, 
Sillem & Co. at £1,030, the large cut-glass bowls forming part of the 
electroliers being by Messrs. F. and C. Osler. Oo 


The contract for the clectric Парий ind power distributing plant at 
the Free Wall Paper Co, Louth (Lines), has been placed with 
Messrs. Crowther & Co., of Manchaster. 

Southampton Harbour Board have accepted the tender of the 
Clayton Engineering and Electrical Construction Co. for the supply 
of an electrical travelling crane at £785. 


The tender of Messrs. G. N. C. Mann & Co, has been accepted for 
the electric lighting of the Suffolk County Asylum, Melton, at £3,000. 


Middleton Corporation have accepted the tender of Messrs. R. 
Partington & Son for the erection of electricity station buildings. 


APPOINTMENTS VACANT AND FILLED. 


A mechanical engineering assistant is required for the office of a 
municipal engineer of a large town in the Midlands. Candidates 
must have had experience in electric tramway construction and steam 
practice. Applications by 26th inst. See advertisement, 


À new accumulator company requires an electrical engineer with 
рее of accumulator traction. Applications to Messrs, O'Gorman 
and Cozens-Hardy, consulting engineers, 82, Victoria-street, West- 


minster. See advertisement. 


An assistant is required in the meter-testing department of the 
Edinburgh electricity works. Ара to resident electrical 
engineer (Mr. F. А. Newington). advertisement. 

Worthing Council require a borough electrical engineer. Applica- 
tions by 25th inst. 

Bray (Ireland) Council will on 23nd inst., elect a resident electrical 
engineer. Applications to clerk. 


Mr. W. H. Vincent, borough elctrical engineer, Ashton-under- 
Lyne, has been appointed resident electrical engineer to the Ber- 
mondsey (Condon estry. There was no less than 46 applications, 
and five of the candidates were interviewed by the Vestry on 
Monday. Mr. Vincent served his articles with Messra James 
Simpson & Co., Pimlico, and subsequently entered the service of the 
Scottish Oriental Steamship Co. as marine engineer. In 1891 he 
was engaged on the staff of the Metropolitan Electric Supply Co ; in 
1892 entered the service of Messrs. Siemens Bros. & Co. ; and in 
November, 1898, he was appointed borough electrical engineer at 
Ashton-under-Ly ne. 


Mr. G. H. P. Morgan has been appointed assistant engineer at 


Belfast. 
BUSINESS NOTICES. 


The Direct United States Cable Co.’s branch station at South Sea 
House, Threadneedle-street, London, E.C. eos the Baltic) has 
been removed to 4, Bishopsgate-street Within, Е.С, and a station 
has also been established at 14294, Winchester House, Old Broad- 
street, E.C. i i 

We are asked to state that Mr. Ernest J. Pond, who was lately 
with the Telegraph Manufacturing Co. (Ltd.) as London traveller, 
has joined the staff of. Henley’s Telegraph Works Co. (Ltd.) as 
country traveller. 


BANERUPTOIBS, LIQUIDATIONS, &c. 

A receiving order has been made against Cornelius Bennett | 
Harmess, 20, Macaulay-road, Clapham, late managing director of 
the Medical Electrical Institute (Ltd.). 52, Oxford-street, London. 

A реше dividend of $4. will be payable on 23rd inst. 
at the office of the trustee 5 E. H. Hawkins), 3, Barbican, London, 
E. C., in the bankruptcy of A. G. Inrig (lately trading as the Globe 
Electrical Co.), 46, White Post-lane, London, E. 


A meeting of the Sussmann Electric Miners’ Lamp Co. (Ltd.) (in 
liquidation) will be held at 10, Walbrook, London, E.C., on Dec. 1, 
to receive an account of the winding-up. Mr. R. Warner is 
liquidator. 

Creditors of the Aluminium Co., Ltd. (in voluntary liquidation), 
must send particulars of claims to liquidator (Mr. P. L. Court), 
13, Abchurch-lane, London, E.C., before Nov. 5. 


Claims against the Printing Telegraph Recorder Co. (Ltd.) must 
be sent by Nov. 15 to the liquidator (Mr. G. A. G. Robertson), 
13, Basinghall-street, London, E.C. | 

Winding-up Petition.—4A petition ſor the winding-up of the 
Coventry Gas Fitting, Electrical and Engineering Co. (Ltd.) has 
been presented, and will be heard on 24th inst. A receiver and 
manager on behalf of the debenture holders was appointed by the 
vacation judge (Mr. Justice Buckley) on Wednesday. 


Sales by Auction.—Particulars, plans, and conditions of sale are 
now ready of the sale by auction, by Messrs. Wheatley Kirk, Price 
& Co, at the Mart, Tokenhouse-yard, London, E.C., on Friday, 
26th inst., at 12:30 for 1 o'clock prompt, of the long leasehold works 
of the Ormonde Cycle Co. (in liquidation), at i 
Romford, Essex, together with motive power, fixtures, erections, & 
There is also for disposal the good will, contracts, and trade marks of 
the Ormonde Company, together with valuable leasehold premises at 
Wells-street, Oxford-street, London, W., the whole as a going 
concern. Catalogues can be had of the auctioneers, 49, Queen Victoria- 
street, London, E.C., and Albert-square, Manchester, who will 
furnish all further particulara. 

Messrs Fuller, Horsey, Sons and Cawell, 11, Billeter-square, 
London, E.C., will sell by auction on the premises, Tower House, 
Chiswick-lane, Chiswick, Middlesex, on Wednesday, Nov. 7, at 
11 o'clock precisely, a small electric generating plant, particulars of 
which are set out in an advertisement elsewhere. 

Plant for Sale.—Leeds Lighting committee invite tenders for 
the purchase of rope-driven electric generating plant about to be 
replaced by plant of larger capacity. Particulars are given in an 

vertisement, and conditions, &c., may be obtained from the 
manager of the Electric Lighting Department (Mr. H. Dickinson), 
1, Whitehall-road, Leeds. Tenders, addresel to town clerk 
(Mr. W. J. Jeeves), by Nov. 18. 

Oldham Electric Light committee invite offers for lead battery 
boxes, plates, and copper connections An advertisement gives soms 
further particulars, and offers are to be sent to the superintendent 
(Mr. Arthur-Andrew), Gas and Water Offices, Oldham, by Nov. 4. 

Paris Exhibition Souvenir.—The literature of the Paris 
International Exhibition, 1900, has been somewhat meagre, making 
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all the more welcome a handsome souvenir sent out by Messrs. 
Witting Bros, (Lid.), of 49, Cannon-street, London, E.C., in which 
opportunity is taken to illustrate a number of the machines exhibited 
at Paris by the Charleroi and London branches of the firm. The 
souvenir is іп the form of an album, and contains some good views of 
many of the principal architectural features of the Paris show. 
‘“Ediswan” Blectrical Apparatus and Accessories.—For 
many years past the Edison and Swan Co. have made a prominent 
feature of their sectional catalogues of electrical apparatus, and 


Fic. 1. 


cspecially of those sections dealing with electric bell and indi- 
cator work, fire-alerm movements, instruments, and electrical 
sundries. We have now to acknowledge the receipt of Section 12 
of the main catalogue, and below we illustrate and describe a few 
of the latest forms of “ Ediswan” specialities. Fig. 1 shows an 
electric latch, with projecting nosing for releasing heavy weights. 


Ес. 2. Fic. 3. 
Switching on current causes the armature of the electromagnet 
to be attracted, releasing a catch, and the latch is instantly pushed 
on one side by the weight it has been supporting. Fig. 2 shows a 
uteful fotm of bell push with spring clip for fixing to table or other 
projection. Fig. 3 shows a metal frame electric buzzer for use where 
a sharp ring of an ordinary bell would be objectionable. This 


Ес. 4, 


buzzer has platinised contact points. The section on pushes illus- 
trates these goods in infinite variety. Fig. 4 is a midget metal push 
which fits into a jin. hole and is provided with spring clips which 
hold it securely in place. We have room to illustrate a few onlv of 
the examples of which the catalogue contains a large number. 
Crowded with excellent illustrations, it is a credit to its compilers, 
and the printing is in the usual excellent style of the “ Ediswan ” 


catalogues. To the supplies dealer this publication must be as useful 
as it is interesting. i ; 

* Brockie-Pell" Arc Lamps at Poplar.—The Brockie-Pell Arc 
Lamp (Ltd.) inform us that the whole of the arc lamps supplied to 
the Poplar electricity worke, which were opened last week, were of 
their patent Brockie-Pell type and manufactured by them under the 
patents of which they are the sole owners. 


Auer Electric Lamp. —At a meeting of the Welsbach Incandes- 
cent Gas Light Co. on Wednesday, it was announced that Dr. Auer's new 
electric lamp had been installed that day in the Austrian pavilion of 
the Paris Exhibition, and was now on view there. "The lamp is said 
to have been tested by the Emperor of Austria, with the result that 
His Majesty has given orders for the lamp to be installed in all his 
palaces throughout Austria. 


“ Papristeel " Conduit.— The General Electric Co. (Ltd.) forward 
a circular describing an improved form of * Union” steel tubing, for 
which it is claimed that to the mechanical advantages of this material 
have now been added good insulation and damp proofness. The 
н. сап Ъе supplied with screwed fittings, standardised to use 
with the company's Union“ system of accessories. Papristeel ” 
conduit is manufactured of paper tube drawn over with the “ Union” 
steel conduit, the whole being enamelled inside and out and stoved 


together. 
Plant Price List.—Measra. J. P. Hall & Co., of Oldham, have 
just issued a new price list of dynamos, motors, &c. 


Exports of Electrical Apparatus and Material.—The followi 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including шарп and telephone 
wire and material, but not including electri instruments or 
machines, which are not separately specified) from Oct. 10 to Oct. 16, 
with the porta of destination :— 

' Africa.—Cape Town, £317; Durban, £280; East London, £61; 
Port Elizabeth, £222. Argentina—Buenos Ayres, £200 (telegraph mate- 
rial. Australasia—Auckland, £178; Fremantle, £944; Launceston, 
£138 ; Melbourne, £176 ; Otago, £505; Perth, £138; Sydney, £2,353 
(including £614 telegraph material); Wellington, £125. Belgium — 
Ostend, £219. Canada—Halifax (N.S.), £29 (telegraph material); Van- 
couver (B.C.), £19. Ceylon—Colombo, £239. ina—Newohang, £11 ; 
Shanghai, £16. Germany Hamburg, £260 (including £200 telegraph 
material). Holland—Amsterdam, £64; Rotterdam, £55 (including £45 
telegraph material. Hong Kong, £201. India—Bombay, £234; Cal. 
cutta, £2,423; Madras, £108. Japan—Hiogo, £48; Nagasaki, £6,602 
(telegraph cable) ; Yokohama, £7,057 (including £4,586 telegraph mate- 
rial). Майа, £452 (including £302 telegraph apparatus) Aussia— 
St. Petersburg, £225 (telegraph material) Seychelles, £11 (telegraph 
instruments). Straits Settlements — Penang, £158 (telegraph material); 
ag eh £60. Total £23,908, against £340,535 in the corresponding 

last year (Oct. 11 to Oct. 17). 


PATENT RECORD. 
— Улага нар 
The following list of Applications for Patents and Specifications published 
has been compiled for this journal by J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 


September 4, 1900. 

15,748, С. W. PARTRIDGE. London. Improvements in or relating to 
electric switches, fuses and other apparatus in which destructive 
electric arcs are liable to be formed. 

15,752. H. Hirst and G. Н. Ing. London. Improvements in and relating 
to electroliers, pendants and fittings, or connections therefor. 


September 5, 1900. 

15,774, W. CLAR. London. Ап improved electrical signalling apparatus 

for fire alarms and other purposes. 

15,793. Н. GurrivER and T. C. Fowrer. London, Improved electric 
travelling contact appliances for esteblishing telephonic and 
signal communication on railways between the signalman in the 
box and the driver of a locomotive. 

15,818. Н. M. Hozier, C.B., and A. W. SHaRMAN. London. 
ments in and relating to electrical signalling apparatus. 

September 6, 1900. 

15,864. W. C. C. HawraYNE. London. Improvements in and relating to 
street lamp fittings for incandesoence electric lamps. 

15,865. W. E. LAx DON. London. Improvements in shades for electrical 
aud other lamps. 

15,870. T. J. RicALlDONI. London. 
ducing electric waves.“ 


Improve- 


Improvements ia apparatus for pro- 


15,872. J. LENDER TOT and T. S. M. Wyatt. London. Improvements ia 
arc lamps. 
15,878. A. VaNDAM and G. C. PiI LIN unn. London. Improvement; iu 


fuse boxes and fuse boards. 

15,888. J. C. Fert. London. Improvements in electric meters. 
Stanley, United States.)“ 

| September 7, 1900. 

15,890. S. BERTON and M. Bann. Cheshire, 
cable connections. 


(W. 


Improvem*nt; in electric 
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15,907. F. Booker. Shepherd’s Bush. Improvements in electric arc lamps. 


15,918. THe BarrisH THomson-Hovuston Co. (LTD.) London. Improve- 
ments in eleotrical phase transformation. (A. D. Lunt, United 
States.)* 

15,919. Tue British THomson-Houston Co. (Lrp.). London. Improve- 


ments in electric rotary transforming apparatus, (A. G. Davis, 
United States.)* 


SPECIFICATIONS PUBLISHED. 
еа Specifications can now be obtained at the uniform price of 


1899. | 
14,504. Tuoxrsox (Cantono) Application of electric motors for auto- 
mobile vehicles. 
17,274. NEEDHAM. Process of galvanizing iron. 
17,445. HEvr-Dia. Electric cables. 
17,722. CrEHORE and Squier. Telegraphic apparatus. 
17,786. Brown. Electric telegraph apparatus. 
18,005. Lucas and NEw. Secondary galvanic batteries or accumulators. 


18,468. CHAMBERLAIN AND HookHAM (Lrp.) and Hoimsx, Electricity 
meters. 

18,517. Witson. Continuous-current electric motors or generators of 
enclosed type. 


18,754. Meyer. Galvanic batteries. 
18,759. FowLer and Reason Manuractorine Co. (LTD.).- 


Disconnecting 
boxes for electric cables. ` 


COMPANIES MEETINGS AND REPORTS. 


Cuba Submarine Telegraph Co. (Ltd.). 


The report of the directors of this company for the half-year to June 30, 
states that the total receipts amounted to £15,336. ls. 6d., and gross 
expenditure to £6,206. 13s. 5d., leaving £9,039. 83. ld., which, with 
£5,165. 7s. 3d. brought forward leaves £14,204. 15s. 4d. to credit of 
revenue. The traffic receipts show a large decrease compared with the 
corresponding period of last year, due to competition and the bad state of 
business in the West Indies and Cuba. £2,000 has been added to reserve, 
which now stands at £152,000. The dividend on the preference shares 
absorbs £35,000, leaving £9,204. 15s. Ad., out of which the directors recom- 
mend a dividend at the rate of 5 per cent. per annum on the ordinary 
shares, free of tax, £5,204. 158. Ad., being carried forward. 

The company's cables have continued iu good working order throughout 
the half-year. 

The negotiations between the Foreign Office and the Government of the 
United States in reference to payment of the subsidy of £2,000 per annum, 
and the claim for damage done to the cables during the Spanish-American 
war are still proceeding. The subsidy was paid by the Spanish Govern- 
ment to Dec. 51, 1898, but since that date no payment has been received. 


Consolidated Telephone Construction and Manufacturing 
Co. (Ltd.). 

The directora' report for the year ended March 31 states that it was not 
until the end of October, 1899, that the new board of directors were in a 
position to complete arrangements for re-organising the management both 
in London and Coventry. The resulta for the five months immediately 
following that date, and ended March 31 last, were very satisfactory com- 
pared with the preceding seven months, the sales for the firat-mentioned 
period showing an increase of over 56 per cent. above those for the 
corresponding months of the previous year. The steady increase in the 
business during the 12 months ended Sept. 30, 1900, justifies 
the opinion regarding the prospects of the company which the 
new board held when they undertook the direction of affairs. 
The assets of the company have been revalued where necessary. The 
trading profit for the year amounts to £1,192. Cs. 9.1. (almost the whole of 
which was made duriog the last five month-) and the total credits to 
revenue amount to £9,703. 13s. 9d. Deducting expenses (£2,386. 8:. 2d.) 
and including amount from last year (£185. 2s. 2d.), there remaius after 
writing off £4,334. 8s. Ad. on depreciation account, a balance credit to 
profit and loss of £3,167. 198, 5d. The average dividend paid during the 
last seven years (1895-1899) was, the report states, £1. 123. 104. per cent., and 
taking into consideration the conditions under which the year’s trading 
has been carried on, the directors do not feel justified in recommending 
the payment of a dividend for the year ended March 31 last, but consider 
that the present poeition of the company justifies the payment of an 
interim dividend at the rate of 3 per cent. per annum for the first six 
months of the current financial year, and they propose to pay such divi- 
dend. The directora have reason to expect that, in the near future, this 
rate of distribution will be increased. 

Satisfactory arrangements have been effected with several of those rail- 
way companies with whom the company had not been able for some years 
past to do business, and many new accounts have been opened. The 
friction which for several years existed between the company and the 
National Telephone Co. has been removed, the result being that ordera 
have been received from that company which there is every reason to 
believe will be increased in the future. Considerable orders have also been 
received from the War Office and other Government departments, and 
arrangements have been made for developing the company's businees iu 
South Africa and the colonies generally. The businsss of the Anglo- 
Portuguese Telephone Co. has shown coneiderable expansion, and the 
directora believe that the position of that company can shortly be placed 
on a still more satisfactory basia, with consequent benefit to the Consoli- 


dated Company. The law- suit. initiated by the Edison Gower-Bell Tele- 
phone Co. against manufacturers in Belgium who had infringed that 
company's patents has made satisfactory and has entered upon 
js final stage, the appeal of the defendants having been decided against 
them. 

Mr. Henry Grówing resigned his position as a director in April last, and 
on the advice of Sir William Preece, Mr. C. H. Reynolds, C.LE., late 
director-general of telegraphs to the Indian Government, was elected to 
the vacancy. 

Accompanying the report is a circular issued to the shareholders 
opposing the election to the board of Col. Gouraud, who has given notice 
of his intention to offer himself as a candidate at the meeting of share- 
holders on 24th inst. 


NEW GENERAL TRACTION CO. (LTD.)—The chairman's half-yearly 
report has just been issued, and deals with the present position of the 
company's various undertakings—viz : The Norwich and Coventry electric 
tramways, the Philadelphia Suburban Traction Co., and the Douglas 
(Isle of Man) tramways, in all of which the company has a large con- 
trolling interest, and which have been constructed and equipped under the 
company’s direction. The Norwich lines were opened for traffic on 
July 30, and have eince worked most successfully, producing results 
beyond anticipations, In Coventry the tramway was finished and opened 
on Jan. 18, and the directors anticipate getting a fair return on their 
investment. The Philadelphia Suburban Traction Co. will own tramway 
lines of about 20 miles, connecting Philadelphia with Chester and Media. 
Theee are nearing completion, and since July 1 a portion of the system has 
been in succeseful operation. The Douglas Southern line has been in 
operation some time, and the board expect the same dividend as last year 
(6 per cent.) on the preference shares. 


€ 
CITY NOTES. 


— — 

MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 293d. per oz. (Oct. 18). Coneols (23 per cent.) 983—984 for money, 
9813—98|; for account ; 21 per cent. 97972 (Oct. 18). Stocks and 
Shares Continuation Days, Oct. 24 and Nov. 11; Ticket Days, Oct. 25 
aud Nov. 15; Pay Days, Oct. 26 and Nov. 14; Mining Share Carry-over 
Days, Oct. 25 and Nov. 10. 


CALLENDER'S CABLE AND CONSTRUCTION OO. (LTD.) The directors 
have decided to pay an interim dividend at the rate of 10 per cent. per 
annum on Nov. 1. 

CITY OP LONDON ALEOTRIC LIGHTING OO. (LTD.)—During the week 
this company has invited applications for an issue of £200,000 44 per cent. 
second debenture stock at par. 

EASTERN TELEGRAPH CO. (LTD.)—This company announce payment, 
on Nov. 1, of interest for the half-year ending 3lst inst. on their 4 per 
cent. mortgage debenture stock. The transfer books will be closed from 
26th inst. to Nov. 1, inclusive. 

EASTERN AND SOUTH APRICAN TELEGRAPH OO. (LTD.)—This com- 

ny announce the payment, on Nov. 1, of interest on the 4 per cent. 
Mauritius Subsidy debentures. The transfer books will be closed from 
the 26th inst. to Nov. 1 inclusive. 

GENERAL ELECTRIC CO. (1900) (LTD.)—In reference to the prospectus 
of this company commented upon in our columns last week we have 
received the following :— 

TO THE EDITOR OF THE ELECTRICIAN. 

Sin: We notice in your comment on the public issue of our company 
in your paper dated 12th, the remark that no mention is made in our pro- 
вресіцв ofthe Incandescent Electric Light Co. (Ltd.) We wish to reply that 
at the time this company was started, we thought it wise to interest one or 
two friends of the technical manager, Mr. Robertson, in the matter, 
necessitating thus a formation of a separate company, in which it is true 
we hold a managing control, as well as the principal amount of the capital. 
You will underatand that for that reason the lamp factory cannot be enu- 
merated in the prospectus as property of the General Electric Co., but it 
figures as the principal item of the amount of investments stated in the 
prospectus.—Youra, &c., Н. Hirst. 
We learned on inquiry yesterday that the issue this week of this com- 

ny'sshares and debentures has been “an unqualified success, and has 
ten largely over-subscribed.” 

INDO-EUROPEAN TELEGRAPH CO. (LTD.) - Au interim dividend has 
been declared for the half-year ended June 30 at the rate of 5 per cent 
per annum, free of tax, payable on and after Nov. 1. The transfer books 
will be closed from 16th inst. to 51st inst. inclusive. 

ST. JAMES’ AND PALL MALL ELECTRIC LIGHT OO. (LTD.)— The 
amount of electricity sold by this company for the quarter ended Michael- 
mas, is returned at 888,883 units, estimated to produce £15,852, against 
734,763 units, which produced £13,256, for the corresponding period last 

ear. 

d STOCK EXOHANGE NOTICES.— Wednesday, Oct. 51, has been appointed 
a special settling day in the further issue of 23,361 5 per oent. cumulative 
£5 (£3. 10s. paid) preference shares (Nos. 16,640 to 40,000) of the Untied 
River Plate Pelephone Co. (Ltd.), and the securities have aleo been ordered 
for quotation in the official list. The committee has aleo been asked to 
appoint a special settling day in 20,000 vendors’ ordinary £1 fully-peid 
shares (Nos. 27,001 to 47,000) of Messrs. Davis and Timmins (Lid.), and 
also tbe further issue of 10,000 ordinary £5 shares (Noe. 90,001 to 100,000) 
aud 10,000 6 per cent. cumulative preference £5 shares (Nos. 70,001 to 
80,000) of Messrs. Willuns and Robinson ( Ltd.) | 
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WESTERN UNION TELEGRAPH 00.— This company have issued their 
report for the quarter ended Sept. 50, 1900. The following statement, 
dated Sept. 12, shows the condition of the company at the close of the 
quarter ended June 30, 1900 :— 

Surplus April 1, 1900, as per last quarterly report ... $8,298,224 26 

Net revenues, quarter ended June 50, 1900 ............ 1,600,925 75 


From which deducting for— $9,899,150 01 
Dividend of 1] per gent. paid July 16 $1,217,000 00 


Interest on bonded debt . 225,945 15 
1,440,945 15 


Left a surplus July 1, 1900, ої .............................. $8,158,204 86 
The net revenues of the quarter ending Sept. 30, 

based upon nearly completed returns for J uly, 

partial returns for August, and estimating the busi- 

ness for Sept. will be aboun A ſ 4 . .. à. . 1,600,000 00 


From which appropriating for— 990 86 
Interest on bonded debt ——— ——À—Á— PRI ОО,ОЧО 00 


Б} $9,819,164 86 86 
It requires for a dividend of 1] per cent. on capi 

stock изен т s 5 5 1,217, C00 00 

Deducting w eaves & surplus, after paying vi- 

dend, of. .... . . . . . . . . . . . . . .... $8,602,164 86 
In view of the preceding statements, the committee recommend that a 
dividend of 1] per cent. on the capital stock of the company be declared 
payable on and after the 15th inat. 


‚ ELEOTRIO TRAMWAY AND 


RAILWAY TRAFFIC RECEIPTS. 


— —— ee 


Ln. 222 
| 


*Birmingham Tramways.| Oct. 13 
Blackpool Corporation... „ 11 
Blackpool and Fleetwood „ 13 
Bolton ration 
Bradford tion... „ 14 
Brisbane Trams ......... Aug. 29 

*Bristol Trams & Carriage Oct. 12 

*Buenos Ayres& Belgrano Sept.16 
Central London Railway Oct. 13 
City & South London "di » 14 
Cork Elec. Trams. . „ 11 
Dover Corporation.. „ 15 
Dublin & Lucan Rly, „ 13 
Dublin United ........... „„ 12 
Dublin Southern Dist... „ 12 

*Glasgow Corporation. „ 13 

ip C 5 1 н 7 

verpOO rpora tion. n” 
Liverpool Overhead Rly. ,, 14 
*Sheffield Tramways ......' „ 14 


14: 64,415 |+ 2,907 
18 25,618 '+ 6,660 


15 18406 + 96 


EE 
— 


ad 

No. AGGREGATE. 
3 | 1mo, of i ———— 
B | ' |weeks, Amount. Mod 
£ | £ i £ £ 
4,698 263 
466 
333 | 


pad 
pem 


539 + 165 28 14,577 + 3,200 
1,785 e 388 8 14,844 + 3,053 
3,329 + 284 15 52,905 + 742 
2,508 + 420 11 24,749 + 146 
5,421 + 318 11 52,931 ... 
1,647 + 616, 15, 22,884 + 8,649 

428 + 36 41 17,053 + 1,421 


218 + 18 28 6,808 |+ 378 
3,847 4 445 15 B 

9 itp l 1 

834- 17 15 1,370 +7670 
9,191 75 84 ooo | | 


2,151 + 803 15, 20, 662 + 11, 959 
8,648 + 1,554 40 313,705 139,190 
E: 510 | - 14 15' 25,782 + 1,179 

+31,947 


| 2539 + 617 41 | 91,555 


* Partly electrical, 


— — — 


ELECTRICAL COMPANIES' SHARE LIST. 


Price RATE PER PER 


Business Doxa 


Amount | Lasr | Previous 
TAMEN on Dm . МАМИ. Wxxx'sPnaicx,| Wednesday, Окхт. Drvipaxp Duz, Duro WEEK 
. ap AEN Желди Ост. 10. Oct. 17. | ‘Yrerpep. Exprxa Ост, 17, 
| | | 
| ELECTRICITY SUPPLY COMPANIES. | | 85 s. d. Highest | Lowest 
120,000 1 .. | Bl'okh'th & Gr’nw’ch D'st'ct Blec.Lt.Ord. (fally pd. | коЛ ! e d 
6,000 10 | 10/0 | Bournemouth and Poole Elec. Suppl "Ont. UM deii 121 137 12 13 | 314 1 ove 103 
6,000 10 4/6 Do, 4% per Cont. Cumulative Pref. ........... TL ae 11 10 il | 4 110 - e — 
270, % Stock | 19/8 | Do. 43 per Cent, Debenture Stock (red) ...... | 191 101 | 101 104 467 ел 103 е 
19,661 5 2/6 | Brompton & Kensington Electricity Supply mm 7 8 7 8 815 0 — . " 
12,000 5 3/6 Do. 7 per Cent. Preference * 8} 9k 8j 43 313 8 | Marchand September x e 
20,000 5 "ie Calcutta Elec. Supply Omer | (fally paid) | 6 84 6 6 T - 6, s.. 
50,000 5 4/3 | Oharing Cross & Strand Electricity Supply Oorp. .. e 9 10 9 10 412 6 February and August ve m 
20,000 5 2/3 | Do. ' 4$ per Cent. Preference ..... . | 85 53 R 1 818 3 , „ — eec 
84,000 5 2/6 |. Chelsea Electricity PY Ordinary — À 6 74 inr" —% | 100 March . — T eee 
€150,000 | Stock 43% | Do. 4% per Cent. Debenture Roo (rod. hus 4 110 113 110 113 4 011 June and December > » 
8 ,200,000 | $1,000 5% | Chicago Adligen Ist Mort. 5% 30 yr. Gold Bonds (red. ) .| 100 110 100 110 4 1011 | April and October....., ‘ - 
70,579 10 8/0 р of London Electric Light ng Ord. — F sl | 8 | 4 811 | February and August 8 8 
40,000 10 | 6% Do. 6 per Cent. Cumulative Pref, ATA 12 13$ | 12) 13} 4 9 0 | January and July...... 12134 e 
£400,000| Stock | 5% Р Do. 6 per Cent. Debenture Stock (red.) 5 124 123 | 124 129 818 2 | June and Decem 125 
40,000 10 4/0 | County of London and Brush Prov. Ordinary ... .. . 8% 93 83 % | 6 6 4 9 А 
20,000 10 | 6/0 Do. 6 per Cent. Camulative Preference ...... . 11 1 I 11 12 5 0 0 | Marchand September — 
4200,00 Stock HA Do. 47 Deb. Stock Oerts. (all pd.) (rod.)) . 107 110 108 11 | 4110 | Me 102} 
15,000 5 10 | Kensington and Knightsbridge Ord Mure 000050006. 12 13 12 13 416 * ee - 
10,000 5 6% Do. 6per Cont. lst Preference ..........«« «e 6k 7 6% 7 | 42 7 | January and July... EN EN 
110,000 3 „London Electric Supply Ordinary e e „онн... 11 2 | 1; 2 T" ө а ees 
49,840 5 3/0 Do,  6perCent. Preference ............ ee blows 43 5 44 5 1591 | 5 
& 50, 000 Stock 4% | Do. 4 per Cent. lst Mortgage De Debentures bai | 10) 102 100 103 | 319 3 | Mar. , Jane, Bet. Deo. io) ^ 
85,000 10 | /0 Metropolitan Elec. Suppl 606.1 29 14 | 136 144 | 3 1610 April and October... 14 13} 
£220,000 | Btock 447 Do. 4% per Cent. eb. Stock First Morigage d Mi 114 | 112 115 318 7 | June and December .. TA ы 
£250,000| Stock 347 Do. 34 рег Cent. Mort. Deb. Stock (red.) . | 7 10) 97 100 310 7 e 93} a3] 
6,45? 10 | 6/0 | Notting Hill Electrlo Ordinary. „ TN | 14 15 li 152 AO N E VGE OEN ie " 
10,000 5 5/0 | Oxford Electric Ordinary . . . b .. 5 6 6 „„ [3161 | „ 8 "s 
300,000 1 1/6 | Rand Electric .. vest ^ i} i 12 16 0 Kt м 
£135,000 | Stock 5% River Plate El. Lt. & Tr’ct’ n, Ltd., [74 lat Mor. Bob. 75 85 75 85 | 618 0 | January and July - Sa 
15,000 $100 $2 Royal Electric Company of Montreal Shares s. | 165 135 | 163 185 4 6 6 | April and October... - MS 
4115, 500 100 44% * Do. 43 per Cent. Ist Mortgage Debentures ..| 103 106 32 104 "M um 101 * 
,000 5 5/0 St. James’ ty Pall Mall Electrio Ordinary ..... . 16 15 16 410 8 | February and August 15% 
20,000 5 3/6 Do. 7 per Cent. Preference ...... ........ . ; 8 9 8 9 817 8 | " ” ө 
12,000 5 j | Smithfield Markets Electric Supply Ordinary. Mite 2 2 2 21 - | - - ese 
£50,000 | Stock 4% Do, 4% Debentures ...... — 85 95 85 95 4 4 3 | - - ove 
65,000 5 — South London Electric Sapply Ordinary... {була 3 á | 3 4 ose -— eb os 
79,900 5 5/0 | Weatminster Electric 3 n T баре 12 1З 12 13 5 0 0 | Marchand September 12% 12, 
29,437 5 ees Do. D».. . 11 12 | 1. 12 eee ITI TE eee 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15,000 10 4/0 | Blackpool and Fleetwood Tramwayas........... TQ 14 18 14 16 815 0 w et - 
£167,900 100 5% | Brisbane Tramway 5 yer Cant. Dabontares ...4,..| 10! 103 101 103 | 417 1 es see - 
50,000 10 74% Bristol Tramways and Oarriage Ordinary . 22 23} 214 22} з 8 it | Fobruary and August - - 
25,000 10 47 Do.  CumulativePreference(fully pd) 10 1j 10% 10} 815 4 - " еее 
£100,000 | Stock 4% Do. 3 per Cent. Debentures .. | 18 12) us 120 | 3 6 1 | February and August e — 
13,600 10 5/0 | British Columbia Electric annette 54 Pref. . 10 10} 10 10 | 415 3 | May and November .. ^ ә 
45,000 10 11/0 | British Elec. Trac. Ord. ...... 13} 14 | 19b 14 6 17 11 — 143 13} 
50,000 10 6/0 Do, 8% Cum. Pref.. - 12 137 “|! d4 13 412 4 February and August 12 v 
£350,000 | Stock 5% Do, брег Cent. Perpatual Dabentures- 2) 123 | 12) 123 4 14 | e 121 121 
40,000 5 3/0 Buenos se * Belgrano 6% “A” Oam, Pref. : 4} 5 | 4 6 6 0 0 ove 413 oe 
27,500 5 T | o o "ETITIITITI Diones 31 4i 3 4 TT m "77 ев 
£320,000| Stock M BE оби Блез" | D xr Du 49 | 4 8 » ка 
120,00 | Stock 13/9 Do. 5% 2nd Deb. Stk Prov. Certa. (all pi) | 96 93 96 9) | 610 m РА - 
206,297 10 3/0 | Central Londor Ordinary ...............в......ьве nens 10) 10} 10 10} 217 1 | June and December ... 10j 10 ^, 
£855,000 | Stock 114 | Оњу and South London Railway Oon. Ordinary | 68 61 53 61 2 5 2 | February and August өө ve 
37,500 10 1/5,1 о. Ordinary (Nos. 22,501 to 60,002) ........... 6 6 5 6 | 294 „ „ — 
£120,000 Stock | 57 Do. b per Cent. Perpetual Preference (1891)... 138 143 133 143 E". 9 AL. ] » 90 A as 
£200,000 | Stock 57 Do. (1896) ...... — 180 135 130 135 314 1 — = 
£244,315) Stock 47 Do. 4 per Cent, Perpetual Debentare .. 12) 125 120 125 3 4 5 | May and November i 
20,000 10 74% tImperial Tramways Ordinary . . . . . 20 214 20} 2i} | 313 6 | March and September М 
10,000 10 6% |t о. 6 per Cent. Preference . eae » 14 15 144 15 318 8 | T » - - 
5320,000 | Stock 44% | Do. 43 por Cont. Debonture — 0009 copa — M3 1158 113 115 | 31714) | January and July. - — 
30,000 10 l/3 | Kidderminster & District E. L. & Tr’ot’n 5% Pret 93 10} | - May and November. - 
37,500 10 3% | Liverpool Overhead 3 Ordinary... 8; 9 Sj 9 | 4 811 February and August > 
10,000 10 | 5% Do. брег Cant, Ргөѓегөпое.....„....... е e eee ces 13 13} 13 13 | 815 6 өөө - 
£125,000| Stock 47 Do. 4 per Cont. Debenture .... | 104 106 10. 108 3 16 0 January and July. " 
£80,000 100 | 5% Montreal Str't R'Iw'y St’rl’g 57 Morr. Dabs. (1903)| 103 105 103 105 415 6 | ... А | 
£140,000 100 447; | ро. Sterlicg 447 Dobo ntures (1932) 4o]. 108 105 103 105 4 0 4 | m | * | sd 
, 24,000 5 | abe New General Traction Ordinary ........ 3 3 3} 3 81 d P wee e - 
€ 60.00 5 | 6/0 Do. 6 per Cent. Oumulative Preference 560% 4 5 4 5 6 0 0 TTT ETETE T .. — ee ee 
4,000 10 sass Oldham, Ashton and Hyde Elec, Tramway Огӣ....... 17 19 ё | — and August | eee - 
PE $,U0U0 10 yo | Do, 9 por Cent. Preference e eee eee 6660 10% 10 "n $2 | eec | vee 
13,334 10 өөө Potteries Electrio Traction Ordinary ..................../  ll$ 13 11 124 - | | eve 
ә = 30,000 10 5/0 Do. 6 per Oent, Cumulative Prefarenoe ..... — 9 10 9 l0 | 415 3 | February and August. | — 
£125,000 | Stook HZ Do. 14 per Cent. Dəbənture Stock . . . 101 107 | 104 107 : . és 
040,000) Stock 5% Waterloo and Оу Ordinary .... ml 94 7 94 97 3 2 2 June and Docu bar - 
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ELEOTRIOAL COMPANIES’ SHARE LIST. 


Lasr U PREYIOUS TR PER AE 
"гү. NAME, n расы ednesday,| Онт. Drum Des. 
рир. habe 17. YrxLDED. 
TELEGRAPHS. ek 
4% /|*African Direct Telegraph 4x Mort. Deb. (red) ...... 99 103 99 103 817 8 | January and Jaly...... 
eos as W ED LLL EELEZ I K Debentures . . . ыы. eee 4 ooo ece Jane and 8 eee 
ix 4 5 sees 000000202. s t +4 53 4 : " I Ms: A 
0. Can seron 6 00000 002065000200 0 зовоо 000 9980009 TEENS. (1 Ё eb., Мот. 
90/0 "$e. Preferred 000000 $2062559*90900:28000-000009*005009099002 xd 109 110 105$ 1064 5 13 8 $6 7. gi 
20 Deferred Or :009009»00000««0000c00000000097 101 111 101 lt 13 Б 5 95 
п 8 Cable Capital Stock . . .. . . . | 166 176 165 175 411 5 | Jan., Apr., Jay, Oct. 
35 Ре Б 4 per Cent. Debenture Btook .................. a юу, u^ 10% | E. 10 5 $e af 
u marine Ordinary 290000000008 0600000 1000000660060 e- ` yg ebruary August 
10/0 Do. Preference 10 per Cent, ..............„......... 16 16 15 16 6 50 s 
2/0 Direct Spanish Ordinary *95999.255»000009000*009000 5539097009209 4 b 4 6 4 0 0 adn October... 
5 Do. 10 per Cent. Cumulative Preference ...... 9 10 9 10 §00 
x Do. E er Cent. Debentures 0020200900000 2060000 eee 100% 101% 10% 104% 4 6 7 эй вашу... eacee 
8/0 | Direct United States Cable... . . . XU; 101 114 104 11 6 7 3 Jan., Ay Apr July, Ось 
. 4% | Direct West India Cable 44% Reg. Deb. (red.)......| 99 102 9) 101 450 nd December ... 
25/0 | Eastern Ordinary .. ec өөө eee eee XQ; 149 154 148 153 411 4 8 pom July, Oot. 
17/6 Do. D per Cent. Preference Stock . .. d 99 102 99 102 8 9 0 „ e» 
44 |+ Do.  $perOCent. Mort. Deb. Stock (red.) . 114 119 115 12) 8 710 | May and November... 
3/56 | Eastern Extension ..................................... 15 15 is 15) | 410 4 Jan., Apr., July, Oot. 
2 Do, (Nos. 250,001 to 300 000) d at 0ш, api 25 61 71 vee 
4 Do. 4 per Cent. Debenture Stock .. dU 113 118 из 118 8 86 Nm and Auguet 
4 *Eastern and 8. African 4% Mort. Deb. 99 103 99 102 818 6 1 August 
4% Do.  4perOent. Mauritius Sab. bebe (esi. 109% 108% 1007 103% 317 8 | Mey November. 
4/6 | Globe . and Trust —— Ó D 0 il 100 11 4 13 4 | Jan., Apr., July, Oot. 
8/0 Do. per Cent. Preference ...... ..... . 186 1 15 317 5 
6/0 | Great Northern of Copenhagen ......... M MEE |! 85 32 34 818 6 January and July. 
44% | Halifax & Bermuda Oable 44 1st Mort. Deb.(red.) ... 99 101 93 101 4 9 1 | June and December .. 
37/6 | Indo-European CFT 49 ЕЗ 49 63 414 4 маза and November .. 
6 London Platino-Brazilian 6 per r Сеш. Debs., 1904 .., 103 10 103 106 518 2 | March and September 
4 Расійо ч European Tel. 4x Guar. Debe. (red.) . eae 100 103 100 103 $17 8 | June and December.. 
40 Reuter %%%, %%% 00000 E ИШК"? 7 8 7 $ H 0 0 и! and October. eoves 
0x submarine Cables Trust. 59900 10000000000 00000 0000000060: Kd 126 x^ Uh E : is 2 р Aber and 2 
mae est African elegra DAP M 9*00500:20000500009*00099-0* оо 
5% |* Do. Брег Gent. Debentares ( e . 98 101 93 101 419 0 | Marchand me 
ove West Coast of Amerioa.......... 99-«9200*500900:50000-0600008009005 à 1 à 1 ses 
4 * Do.  4perCent. Debentures eee ee eee o| 20). 103 10) 103 313 4 | January and J 
1 West India and Panama . . . . . . . e eee eee 1 3 1 ss May and а 
6/0 Do. брег Cent. 1st Preference ..........»..... 7% 64 73 8 0 0 РА 
6/0 Do. брег Cent. 2nd 5 e 0 7 6 1 811 6 
6 * Do брег Dent. Deben mu" 106 105 103 413 6 January and "July. Suite 
8 Wesen Telegraph (late Bras lan Submarine) ; ees] 14% 15 1$ 19 4111) | Mar., June, Oot., De 
БУ |° Do. брег t. Debs. (3nd Series, 1006) ...... 103 108 103 106 414 4 | June and December .. 
47, Do.  4perC.nt. Deb. Stock (red.) . e . e „ 100 193 101 101 3 16 11 - 
TELEPHONES. 
4/0 | Obili Telephone (fally paid) . . . . . . o 6e „% O 21 ж я 514 4 | Алтай&.............——.—.. 
1{4. | Consolidated Telephone Con. and Manly. ...... sesse.. sve bes - JOLY . . 
% | Monte Video Telephone Ordinary ...... ..... cerno e i è à & 0 0 | November . . . 
10 Do. ö par Cent. Praferen es „ . 1 1 500 m 
3/0 | National eoe . escssorp-corcoseosoecapsoo eoe ij 4} 4 4} 6 9 9 | Nebrasry and August 
6/0 Do. 6 per Cent. Cumulative ist Preference ..| 13 15 13 15 400 95 lé 
6/0 Do.  $perOsat. Camulative 3ай Preferenoe .. 18 15 13 15 400 эв н 
3/6 Do, 5 per Oent. Non-Oumulative 3rd Pref, . 5 i Б 115 3 
^J * Do. Debentare Stock N per Osee (red.) . .. 97 10) . 97 10, 810 8 | Jans ‘and December .. 
0 Oriental. 6% Oe ey ery ese eee. о» l 1 4 8 il April aad October. des 
476 United River Plate 990:00600*00:00*00200*90200200000«00060000100 4 $ 4 5 6 13 4 July l ·ос006 70900 00000500 
3/6 Do. 5% Oumulative Preference................. 4 5 4 5 415 8 Jans and December ... 
6% |* Do. ð per Оеп. Debenture Book (red.) . 104 107 106 107 413 6 ө “ 
ELECTRIC MANUFACTURING &о. COMPANIES. 
84. Alliance Electrical Co. 5x Cum. Pref. 0002000 .00006 0000060 ces 1 1 ] 4 8 11 Lll 
73d. | Aron i£lectricity Meter 6 per Oent. Oam. Pref. ..... 7 7 8 | Marchand September 
ecc British Electric Works Co. O Ordina *99*00000 20000 veces eee ove 
ова Do. A ie Cent. тыште soe з ese eee 
pA Do. кеше id peer 000 00000: 0s · 6 97 9) 9! 93 4 4 3 eve 
5 British Insulated Wire Ordinary . . . . . еее. 11 12 11 12 48 4 ES 
3/0 Do. брег Cent. Preference .....c....ceccescecee sens 5 6 6 6 416 0 EM 
1/63 | British Westinghouse 67 Preference . „„ 4 5 5 - io 
1/23 8 Blectrical Bagineering .. 001000 (95000900 10000-10090 os 1 2 1 2 6 0 0 September *90*08c09«00099 
eec е р %% %%¼ % ФУ ооо 000. e e: 02000 000 099925 l eee eee eee 066 
1/23 Do. 9 per Dent. Pref, Nou-Cum. _............... 2 2} 2} 215 11 75 
see о. \ a bass 0% „%%% €€9*009*00*00-209»0908:00 0908 OF 00 оог coe ace eos ene 
2 Do. 4 PS Ont Perpetual 1st Deb. Stook......) 106 111 106 111 4 011 | Marchend Se»t:mber 
^ Do, Perpetual and Debentare Stock .........| 102 104 101 104 4 7 2 | Juauacy ana July 
10/0 | Oallender'sCable Construction Ord. .................... 12 13 13} p Slt 1 bò Е 
2/6 Do. & per Cont. Cumulative Preference ....... 5 5 5 4 10 1l M js 
HA Do. 4} per Oant. Ist Mortgage Deb. (red.).....| 110 114 110 114 818 11 | November and May... 
0 Oastuer-Kellner Alkali Co. (fally paid) . 1 11 1 12 6 8 0 oes 
4j Do. 4} per Cent. First Mort. Deb. (red.) ess | OF 120 97 100 410 0 - 
0/7 Ohsdburn's Ship Tel ph Ordinary 0000 29009 e 1 1 6 10 0 March 000000008 20005006 ** 
0/7 Do. 6 per Cents. Cumulative Раве" Үз: 1è là b 6 8 see 
2^ Orompton and Co. (Nos. 1 to 32,098) ................ $ 4} 3 4} 5 519 | January and Jaly...... 
7 Do. er Cent. First Mor Deb. (red.) 99 101 92 102 419 0 РА 20 
0 i Davis and T mmins 6 per Cent. Cam. Pref. ......... 1 11 5 6 8 ise 
1/9? | Edison and Swan United (“ A“! Shares) (£3 paid)... 1 2 ] 2 8 0 0 | February and August 
2/91 Do. £5 paid) . "e $$ 41 $t 4 613 4 " 70 
4% Do. r Oent. Mortgage Deb. Stook (red. угы 90 9? 90 92 4 7 5 | Janeand December... 
25/17 Do. 37 2nd Deb. Standing Prov. Certs (all pd)| 99 130 91 10) ө » 
6/0 Edmundson's Electricity Oorporation Ord. ............ 4} 5 4$ 5 6 0 0 Half. early .. . 
44% Do. 4} per Cent. First Mort. Deb. (red. ). ess 10) 103 01 101 476 “ | 
1/23 | Wlecttic Construction Co. (Limited) ............. e... 2 242 2 2 5 6 8 January and July... 
2/9} Do. 7 per Cent. Cam lative Praference ......... zł $$ 233 3 4 € 2 Daly osito enn siss 
4» Do. 4 per Oent. Ist Mort «gage Deb. (rei.)......, 103 105 102 10) $16 2 January ead July. 
6/0 e To NADA Works Ordinary .... soseo . 12) 1383 12 12 511 1  Febraary and Augast 
2/8 4 per Vent. Preference  ......... e 5 SR 5 54 4 1 10 РА РА 
447, por Oant. Mortgage Deb.Stock (re J. j. 108 112 103 112 1 0 4 " m 
$/0 Indie Rubbor, Gutta Porchs, &о,, Works ....00 20 21 | 29 20) 311 2 
4% Do. 4 por Cent. lat Mort rigago Deb. (reud.) ... . 9) 102 | 9) 102 318 5 Maroh and September 
12/0 Тагар Oonstruction aud Maintenanoe ......... . 34 33 81 3; 4 1: 8 | Marchand July ...., .. 
4% Do. A Cent. Debeature Bonds, 1909 .... LOL 108  ' 101 10 81611 | Janaary aud July ..... 
9/0 Do. nufacturing Ordinary ..................;.. 10} E 1% 10 5 4 4 RA 
2/6 Do. брег Cent. Cumulative referenoe ...... 5 bá 4 10 11 6 i 
7/0 . Willans and Robinson Ordinary ........ Noi өй CE 10b 11 6 19 April and Ostober....... 
370 Do, er Cent. Oumuutſve Preference ... 7 429 / » " | 
444 Do. ср per Oent. lst Mortgage Debentares . ..| 105 107 105 107 4 0 4 May and November. 
* In caloulating the yield on (bla security, FVV 
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